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LSI NOI DAU

Nhu cdu vé nang lugng trong san xudt cling nhu ddi s6ng 1a rdt 16n va ngay
cang ting, trong-dé nhiét nang chi€ém ty 1& chu y&u. Thi du, nam 1989, nang luong
sAn xuat trén toan th€ giGi khoing 358 x 10 kJ (339 x 10° Brur), trong dé 39,2% tir
dau mo va khi hod 1dng; 27,4% tit than dd, 19,8% tix khi thién ﬁhién, 5,6% tlr nang
lugng nguyen tir, nhu vay 1a 92% néng lugng trén, it ra ¢6 mot 1an thé hién dudi
dang nhi¢t nang.

Trong qua trinh san xuét va sir dung niang lugng dudi dang nhiét nang thi viéc
sinh hoi va dua dén ho tiéu diing ¢b mot vai trd quan trong.

Viéc san xudt va sir dung hoi di c6 tir rat 1au. Néu khong ké dén chiéc chong
chéng hoi - aelopile - do nha todn hoc Hero ngudi Hy lap ché tao ra tir nhitng nam
200 trudc cong nguyén, chi€c bdnh xe quay bing hoi nude clia:mét ngudi Y ten 1a
Branca ché tao tir ndm 1600 thi nam 1680 Dr. Denis Papin ché tao 10 hoi ¢6 dp sudt
dimng trong ch& bién thic pham; nam 1698, Thomas Savery duogc cdp bing sdng ché
vé hé thong bom nude bang hoi. Nim 1690 mdy hoi nudc ddu tién duge ché tao
theo ¥ tudng ciia Papin va duge hoan thién bdi Thomas Newcomen va John Cowly
vao ndm 1711, Lic d6 10 hoi vi may hoti di lién v6i nhau. Dén 1769, mot cong nhin
co khi ngudi Anh James Watt méi ché tao 16 hoi kiéu toa xe tich khodi dong co; tir
1804, Trevithick d& thiét k& loai 1o hoi dang nhu hién nay: than hinh tru ddy tron
chiu 4p suft cao. Ciing déng chd ¥ 1a tir ndm 1730 Dr. John Allen da lan dau tién
tinh todn hiéu suit ciia 15 hot 1am co s& dé khong ngimg cai tién, hoan thién.

Dén nay, di ¢ hing triéu chiée Id hoi ra doi véi hang tram kiéu déng va quy
mo khdc nhau. Cé nhitng 10 hoi nho, méi gidy chi sdn xuat duge miy chuc lit nude
néng hoac hoi biio hod & 4p sudt binh thudng nhung ciing d cd nhiing 1 hoi do s,
méi gid sén xudt dén ba bén ngan tan hoi nude dp suat dén trén dudi 300 bar, nhiét
do trén dudi 600°C cdp hoi cho t6 mdy phat dién dén 1200 + 1300 MW.

R3 rang viéc sdn xudlt va st dung nhiét cla hoi nude da goép phin quan trong
trong céng cude cdch mang khoa hoc k¥ thuat, phat trién clia xa hoi va nang cao
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doi s6ng nhung ciing cdn luu ¥ 13 hoi nudc & dp sudt va nhiét do cao ciing rit nguy
hai, khong chi cho tai san ma ca dén tinh mang con ngudi, khéng phai dén bay gy
ma da tir rit lau; trong cudn sach vé "Ho; nide” xudt ban nam 1898 cho biét 1a nam
1880 chi riéng nudc My di 6 170 vu né 1o hoi lam chét 250 ngudi va bj thuong
555 ngudi... Do véy ta cin phai tim «cdch ti€p tyc phit huy tic dung tich cuc cia
viéc san xuft hoi, dong thoi han ché nguy hiém dén mc (61 thidu,

Cuén séch "Cong ngheé 16 hoi va inang nhiét” mudn gidi thiéu véi ban doc
nhiing noi dung vé co ban vé& qué trinh va thiét bi san xust v van chuyén hoi nuse,
nuge néng chil y&u tir nhien ligu hitu co,
 Cuén sdch duge chia thanh hai phén, gom 7 chitong, 6 chuong dau gidi thiéu
V€ cong nghé 15 hai do PGS. TS Pham Lé Dzén bién soan va chuong 7 gi6i thieu vé
mang nhiét do TS Pham Céng Han bién soan.

Do pham vi han ché vé khéi lugng cudn sich, thoi gian bien soan, kién thiic va
phari vi kinh nghiém cla tdc gia clifc 1a chira thod min dugc yéu cdu cla ban doc
va kho tranh khai sai sét, nham lan.

Chiing toi rat vui mimg néu duoe ban doc’ quan tam sir dung va déng gép y
kién. Xin chan thanh cam on. . - - - : ' :

CAC TAC GIA
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Chuong I

~ KHAINIEM CHUNG

1.4 NHIEM VU COA THIET B SINH HOI

Thiét bi sinh hai (TBSH) ¢0 hai nhiém vu chmh dé 1a

1. Chuyén hod cdc dang néing lu'o'ng khéc thanh nhiét ning; trong céc buéng
d6t nhién liéu hitu co, chuyén hod néng ciia rihién liéu hitu co nhy than d4, ddu md,
khi dét, v.v.. thanh nhiét nang clia san phﬁm chdy; trong céc 10 phin ting nguyeén tir
ti€n hanh cdc phan tng phan huy hoic téng hop hat nhin nguyén tit phét ra nhiét;
trong 10 hoi mat trdi, cée bo thu hip thy ning lwgng bic xa clla mat trdi 16i- chuyén
hod thinh nhiét ning; trong 1d hoi dia nhiét chat tai nhiét hodc moi chit hap thu
nhiét niing trong 1dng quéa ddt; trong 1o dlen chuyén dién néng thanh nhlét ning
V.V..

2. Truyén nhiét nang sinh ra cho chdt tai nhiat hoac moi chat dé dua ching tir
thé 16ng c6 nhiét do thOng thudng lén nhiét do cao hoac nhiét dﬁ) $06i, bién thanh hoi
béo hod hoic hoi qua nhigt.

1.2 SO QUA VE CAU TAO VA NGUYEN LY HOAT DONG CUA CAC LOAI-
TBSH DUNG NHIEN LIEU HUU co

o] day gidi thiéu ba loai TBSH- (Lb h01) dlén hinh: 16 hoi dét thu cOng, 19 hoi
ghi xich va 10 hoi dot phun

1.2.1 C&u tao

" a. Lo hoi dét thiu cong (hinh 1-1a). Day 14 loai lb hoi don gidn nhét, lau ddi
nhét, d6t nhién lieu rin. Thong thudng loai 10 hoi nay gﬁm cdc bo phan chinh nhu
sau: balong (bao hoi) (1) chita nudc, hoi v cing 12 bé mat truyén nhigt; van hoi
chinh (2) d& déng m& va diéu chinh lugng hoi cung cdp ra; van nuéc cifp (3) dé
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déng md va diéu chinh lugng mrde dua vio 1o hoi; ghi 10 (4) duge 1ap ¢f dinh, c6
nhi¢m vy d& nhién liéu khong cho rdi lot, cho gié cAp mot di qua dé dot chay nhién
ligu va thdi tro xi; budng Hra (5)1a khong gian d€ chdy cdc chat khi vi céc hat nhién
ligu nho bay theo khéi; hop tro xi (6) cling 1a budng cdp gi6; cira gis (7) ciing 1a clra
18y tro xi; cira cép nhién ligu (8) 6 thé déng m& ¢ép nhi¢n liéu va éng khdi (9) tao
thiinh stic hiit d€ thai ra ngoai san phdm chdy ciing mot it tro xi bay theo.

|
L

N i

Iy

7 FTEIN TR IET - z&?%?&é&;;%?%ngmwﬁr’l’—‘” TFIET

Hinh 1-1a. L6 ho 6t thii cong.

b. Lb hoi ghi xich (hinh 1-1b). Day 14 loai 1 hoi thudmg c6 cong sudt nhd hoic
trung binh, gém c6 cdc b phan chi y&u sau: balong (1) chnta hoi, mot phén nudc
va khéng con lam nhi¢m vu bé mit sinh hoi chinh nita; van hoi chinh (2); dudng
nude cp (3); ghi 10 (4) ¢6 dang mot c4i xich Tam nhiém vy cfp nhi¢n liéu rin,cho

-8i6 cap mot di qua d€ d6t chdy nhien ligu va thai tro xi ra ngodi; budng Iira (5); hop

tro xi (6) d¢ chita nhien lieu vi tro xi lot réi théi ra ngodi; hop gi6 (7) dé cung cip
gi6 cip mot qua ghi cho 16p nhién ligu trén ghi; phéu than (8) dé dvne va rét nhien
lign xudng mot ddu cla-ghi- xich; Ong khéi (9) dé thdi sin phim ch.iy ra ngoii; bo
sy khong khf (10} d€ d6t nong khong khi trude khi dua vao bubng lira; quat gis
(11) dé ddy gi6 vao; quat khéi (12) tao thanh siic hiit dé thai san phém chdy ra; bo
ham nuGe (13) dé d6t néng nude trude khi dugc bom nude (13a) dua vao 1d; dan
Ong nude xudhg (14), Sng g0p dudi (15), dan 6ng nude 1én (16), Jay pheston (17)
ciing v6i balong tao thanh vong tudn hoin twr nhién clia nude va hoi; vi bo qud nhiét
(18) dé dua hoi bio hoa chuyén thanh hoi qué nhiét curig cp cho ho tieu ding,

c.Lo hoi dét phun (hinh 1-1c). Day 14 loai 1 hoi duge st dung véi cong suff
trung binh va 16n, ¢6 thé d6t nhién lidu rdn nghién thanh bot, nhien liéu 16ng phun
thanh hat hoiic nhién ligu khi. Ld hoi d6t phun thudng gém cdc b phan chinh sau:
balong (1); van hoi chinh (2); dudng nudc cap (3); voi phun nhién ligu (4); budng
Itra (5) 1a khong gian dé dot chay t4t ca nhién liéu phun vio 1d; phéii tro lanh (6) dd
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Iam nguoi céc hat tro xi trude khi thai ra ngoai hong trudng hop thai xi kho; giéng
x1 (7) dé ming tdt ca x1 thai ra ngoai; bom nudc cdp (8); Ong khdi (9); bo sdy kht‘)ng
khi (10); quat gi6é (11); quat khéi (12); bo ham nude (13); dan 6ng nudce xuong
(14) dan ong nudc 1én (15); day pheston (17) va bd qua nhiét (18).

Hinh 1-1c. Lo d&t than phun.
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Tém lai, cdu tao cia 10 hai la nhiim thyc hién hai nhiem ve chinh: mot 13
chuyén hod ning chia nhién li¢u thanh nhiét ndng clia sin phdm chdy, nghi 1a dot
phién liéu thanh san phdm chdy c6 nhiét do cao; hai Ia dua nudc cip vao 1, tiép
nhan nhigt tit san phdm chéy, bién thanh nude néng; nudc s6i, hoi bdo hoa hodc hol
qua nhiét c6 dp suflt va nhiét do thod min yéu cdu ciia ho sit dung; do vdy cdu tao
15 hoi gdm cac he thOng chinh sau:

1. H¢ théng cung cdp va dét chdy nhién lidu: trong 1d hoi thi cong, goém co
cita cp nhién ligu (8), ghi 1d (4), budng lira (3); trong 10 ghi xich gbm c6 phéu than
(8), ghi xfch (4), budng Iira (5); trong 10 hot d6t than phun gém cé vdi phun nhién
lieu va budng lira (5), néu 46t than, trude d6 phii c6 hé théng nghién than thanh

2. Hé thong cdp khong khi va thdi sdn phdm chdy, bao, gbm cilta gi6, quat gio
(11), Sng khéi (9), quat khéi (12), nhiéu tridng hop con c6 b sdy khong khi (10),
hop tro 1, doi khi con ¢6 bo khit bui dé gidm mai mon cdnh quat khéi.

3. Hé théng cdp nudc, gom bom nude cp dé cip di hru lugng va 4p sudt nude
cho 10 hoi, nhiéu khi cdn ¢6 bo ham nudc (13) dé gia nhiét nudc trude khi dua vao.

4. Hé théng sdn xudt nude néng, niwde s6i, hai bao hod hodc hoi qud nhiét dt
&p sust vi nhiét do, thod mén yéu cAu ciia ho st dung, thuding bao gbm c4c logi be
mit trayén nhiét nhu dan 6ng nude 1én (16), dan pheston (17), dan Ong nudc xudng
(14), 6ng gbp dudi (15), balong (1) v& nhiéu khi con c6 ¢4 bo qué nhiét (18).

Trén day 12 nhitng bo phin chu véu, ngodi ra con nhiéu trang bi phu nhu he
théng do ludng, diu Kkhién, hé théng an toan, khung 10, tudng 1, cAch nhiét, v.v..

1.2.2 So luge qua trinh van hanh 1o hoi

a. Qud trinh van hanh 19 hoi thit cong: Loai 1 hoi nay chi dot duge nhien ligu
rin. Nhién lieu dugc dua vao qua cira cdp, x& thanh 16p 16n ghi 15, rhan nhiét 1
16p nhién li¢n dang chiy bing din nhiét, ti fuong budng lira v ngon 1ita biing biic
xa va tit khong khi néng va san phdm chdy tir 16p nhien'liéu di 1én bing d6i luu.

Sau ¥hi nhan nhiét, nhién 1i¢u duoc sdy néng, sdy kho, téch chét bdc va tao
tharth cdc. Mt khac, khong khi duge 6ng khéi, quat gi6, quat khéi dua vio, c6 khi
con duge dira qua bo sy khong khi dé sdy néng trude, di qua ghi, tiép xiic v4i J6p
nhién liéu va chay nhitng thanh phin chédy dugc, tao thinh san phdm chdy va tro xi.
Tro xi dugc thii ra ngodi qua ghi xudng hop tro xi hodc qua cira cAp nhién liéu; con
san phim chdy & thé khi thi hdp thu nhiét cla phén ting chdy, duge d6t néng dén
nhiét do kb cao, c6 thé dat dén khong 800 + 1500°C, di Gqua céc bé mit truyén
nhiét, truyén nhiét cho moi chat, nhiét 4o cha san phdm chdy gidm dén, cudi cling
¢6 thé gidm dén khodng 120 + 350°C trudc khi thai ra ngohi. Cdn moi chdt 1a nudc,
duge bom mrde bom vao, ¢6 trdng hop cdn di qua bo ham nude, qua cdc bé mat
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truyén nhiét, nhan nhiét t san phim chdy ¢6 nhit do cao, nhiét do tang déin thank o

nudc néng, nudc soi hodc hoi bao hoa kho cung cdp cho ho s dung. Loai 10 hoi thi - '
cOng thudng san xudt nude néng, nude s0i hoiic hoi bio hoa kho & 4p sudt thp,
khong qua 15 bar va cong sudt cling nhd, thudng khong qua 2T7h. .

b. Qud trinh van hanh 16 hoi ghi xicl: Nhién li¢u duge dua dén dp trung &
phéu 16 6t 1en phin ddu cha ghi xich, ghi xich quay véi t6¢ 4o khd chim, khoing
it 2 dén 30 m/h, tir tr dua nhién ligu vao trong budng 10ra. Nhién ligu nhin phiet tir
budng lira va san phim chay dugc sdy néng, sy kho, thoét chat boc, tao cdc va khi
gap khong khi cdp mot dua tir dudi ghi 1én thi chdy, tao thanh sin phdm chéy va tro
% Tro xi con lai duoc cédi gat xi gat xudng phéu tro 1i thai ra ngod. San pham
chdy di vao budng lira, mang theo mot it chit khf vi hat nhién ligu nhd chua chay
hét s& gap gié cdp hai dua vao tir phia trén 16p nhién liéu va chdy kiet. Nho hip thy
phiét clia phin Gng chdy, nhigt d9 cla sn phim chdy c6 thé len dén khodng
1000°C dén 1500°C, khi di qua céc bé mit truyén nhigt, truyén bdt nhiét cho moi
chét, nhigt do gidm xudng dén khodng 120 dén 250°C trude khi thdi ra ngoai. Mit
Kkhéc, nude duge ~~ bom qua bd ham nude, dua vio balong, trong khi chuyén
dong tufin hodn qua dan Ong xudng, ong gép dudi, dan ong 1én tr&y vé balong di
- nhan nhiét bién ddn thanh nude néng nue soi, hol bao hod 16i ¢6 thé di qua bo qud
nhiét trés thanh hdi qué nhigt. Lo hoi ghi xich thudng ding trong pham vi thong s6
va cong sudt thip hoac trung binh, khoang tir 4 dén 35 T/h.

c. Qud trinh vin hanh cia 10 hoi dét phun: Day 1a loai 10 hoi ding phé bién
hién nay trong cd¢ nha mdy nhi¢t dign & nude ta, ¢6 thé dot nhién ligu khi, nhién
lieu 1ng phun thanh hat hodc nhién ligu tén nghién thanh bot min ¢d dudng kinh
khoang 40 zim. Bot nhién lidu duge gid cip mot thdi qua voi phun dua vao budng
ltta, han nhiét il budng Lra va sdn phidm chéy, dugc sy ndng, sdy khd, tach chat
boc, tao cc va bt ddu chdy; mit khéc, dudi téc dung chia quat gid, quat khdi,
khong khf duge dua vio déy @a, chéy kit cc chift bdc va c6c, tao thanh sin phdm
chdy va tro xI & nhi¢t d0 cao. Tro xi bi chay 1éng, mot bo phin ket lai v§i nhau
thanh hat 16n roi xudng déy budng lira,'cS {hé thii ra ngoai dudi dang xi léng néu
nhw khong 1am nguoi, cling €6 thé lam ngudi trong phéu tro lanh, dong dic lai 16
thdi ra ngoai dusi dang xi kho; nhitng hat o xi nhd bi dong sin phdm chdy cudn
theo, ngudi dén do truyén nhigt cho moi chit qua cic dan ong, dong dac lai trudc
Khi ra khoi budng 1tra, r6i theo san phém chéy di qua bo khir bui bi tdch ra hotic thai
ra ngodai qua dng Khoi, tuy nhién cling c6 mot bo phan bim lai trén cdc bé mit
truyén nhiét hodc trén cdc dudng Ong diin khéi. San phdm chdy khi & trong bubng
lira ciing c6 nhiét do kha cao, khoang 1200 dén 1600°C, qua cdc bé mit truyén
nhiét truyén cho moi chat, nhigt do giam xudhg dén khodng 120 dén 180°C trude
ki théi ra ngodi. Nude duge bom qua bo ham nude, duoe dst néng dén xdp xi nhigt
d6 bio hoa 16i dua vio balong, s& di xudng theo dan ong xudng, tic Ia nhing dan
ong nhan nhiét it hodic khong nhan nhigt, qua ong g6p dudi réi di 1én theo dan ong
len, tic 13 nhitng dan 6ng duge nhan nhigt nhidu, vi trong cdc dan 6ng nay nuée bc

o

hoi nhidu tao thanh hén hop nuée va hoi ¢6 khdi lugng réng nho, réi lai trd vé
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balong. 4} day, hot duge tich ra, dirge dua ra ngodi st dung hojc dua qua bg qua
nhiét dé tiép tuc dot ndng, con phan nudc lai iép tue trdy vé Gng xudng cing voi
nude cdp, tao thanh vong tuan hoan ty nhién. Lo hoi dét than phun. thudng cung cap -
hoi nude chay cdc tua bin ¢6 thc‘)ng s6 trung binh hoic cao; c6.thé 1en dén 4p sudl
hai ba tram ber, nhiét do xap xi 600°C, cong sudt llung bmh hOdt, Io‘n 6 thé lén
dén fan duot 3060 T7h.

1.3 CAC PAC TINH CO BAN VA PHAN LOAI LOHOI

1.3.1 Cac dic tinh co ban cha 1d hai’

Thong thuding ding cde dic tinh sau:

1. Sdn luong koi D: 14 luong hoi sén xudt ra trong mét d(fn vi thcn gian, do
bang 7/h, kg/l hodc kg/s. Thudng chid ¥ ba loai san lugng:

- Sdn heong hot dindt nuic Dy 14 sdn lugng 16n nhit ma 10 hoi ¢é thé Jam viéc
1au dai véi thong & hoi qui dinh, thuding ghi trén nhén hi¢u ctia thiét bi 10 hoi.

- Sdn tueng hoi kinh t€ Dy, 12 san lugng ma 10 hot 1am {fiéc vGi hieu suft nhiét
cao nhat thuomg bing khoing 75% dc,n 90% san lugng dinh mufc.

- Sdn hwong hoi cue dai Dy, 11 san ILang hoi 16n nhat cho phep 15 hoi 1im
viéc tam thoi trong mot thdi gian ngin, vugt sén lugng dinh mitc khoang 10 dén
209, ‘

2. [hong s& hoi: D3Gi v6i 10 hot san xudt hot qua nhiét thi biéu thi bang ap sudt
va nhiét do clia hot sau bd qué nhiet. V6i 10 hoi san xuft hoi bio hoa, chi cén bicu
thi hodc dp sudt hoic nhiét do ciia hoi trong balong. -

3. Hiéu sudt ciia 10 hoi: Thudng dung hiéu sust nhiet, né 1a t)’/'sé’ ‘giifta phdn
nhiét lrgng ma moi chat hép thu duge véi tdng nhiét lugng cung cép vio. Ngudi ta
con dl‘mg hi¢u suat cxccgi 1a ty s6 gifta lugng execgi cia hoi san xudt ra voi llrgng
execgi etia phién li¢u cdp vao. L _

Ngodi ba chi ti€u chinh néi trén, lhuong cdn dung 1hem mot £6. cln ueu khqc
nknr sau: . :

4. Néng sudt béc hoi cfia bé mat truyén nhiét d, kgim’.h, 13 lugng hoi sén
xudlt ra trong, mot don vi thdi gian Gng véi mot don vi dién tich bé mit t:uyén nhiét,

vdi cdc loai 16 hoi cil chi khoang 12 kg/.rn J1, ¥6i cdc loai 16 hoi méi co thé Ien t6i
khoang 22 dén 45 kg/n’.h.

5. Sudt tiéu hao kim loai g, kg;’T /h, tic khoi 1u’dng kim loai dung dé ché tag
ung v6i san lugng hoi l1a 1 T/,
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6. Nhiét thé thé tich ciia budng lika q, 13 lugng nhiét tod ra trong mot don: vi
thoi gian dng véi mot don vi thé tich clia budng lira, don vi Wim'.

7. Nhiét thé dién tich ciia ghi 10 gy 13 nhiét lugng tod ra trong mot don vi thoi
glan tng voi mot don vi dién tich mit ghi 10, don vi Wint.

1.3.2 Phan loai 16 hoi
' _Cé'n'hiéu céch phan loai kh_éé nhau, dia theo nhfmg dic tinh Khdc nhau.
1. Dua vao sdn lugng hoi, thuong chia thanh ba loai: '
Lo hoi céng sudl nhd, sénugng thuong quy udc dudi 20 T/h;
_ Lo hoi céng sudt trung binh, thudng qui ude sén lugng hoi tir 20 dén 75 T/h.
_ L6 hoi cong sudt 16n, thuding qui uée san lugng hoi tén T5T/h. .
2. Dua vao thong s& cia hoi, (hudng chia thanh boén loai:
" L hoi théng s8 thap, thudng qui udc dp sudt p < 15 bar, nhi¢t do t < 350°C,
thudng ding 12 hoi bdo hoa. T _ .
_ Lo hoi théng s& trung binh, thudng qui udc 4p sudt tir 15 dén 60 bar, nhi¢t do
tir 350 dén 450°C. . B :
- Lo hoi thong s6 cao, thudng qui udc &p sudt tren 60 bar, nhigt do i 450 dén
540°C. o N - o
- Lo hoi théng s& siéu cao, thudng qui udc ap sudt trén 140 bar, trong loai nay
6 khi con chia thanh 10 hoi dudi hoac trén thong s8 tGi han. ;
3. Dia theo ché do chuyén dong ciia nudc trong 16 Foi, ¢6 thé chia thanh

bén loai:

- Lo hoi déi I n_t nhién: & day moi chat chi chuyén dong d6i hru ty nhién do
st chénh l¢ch vé mat do trong ndi bd moi chdt ma khong tao thinh duge vong tudn
hodn tu nhién, thudng gip trong cac loai 10 hoi cong sudt nho.

_ 1.6 hoi tudn hoan ty nhién: day 1 loai 10 hoi thuong gap, nhat 13 trong pham
vi cong sufit trung binh va 16n. Khi van hanh, méi chét chuyén dong theo vong tufin
hoin, nghia 1 theo mot qui dao khép kin & rang, nhd sy chénh léch mat do_trong
1n6i bo moi cht. Cling chi ¢6 19 hoi dudi ti han mdi ¢6 thé c6 tudn hoan ty nhién.

- Lo hoi tudn hoan cudng bitc: dudi téc'dl_in'g clia bom, moi chit chuyén dong
theo qui dao khép kin, gip trong 10 hoi c6 thong so cad. Véi 16 hot thong s siéu 16
han chi c6 thé tudn hoan cudng bic.

- Lo hoi d6i luu cuting bic: day 13 loai 19 hoi trye luu hode don Tuu; trong loa
16 hot nay, dudi tac dung clia bom, moi chét chi di thing mot chiéu, nhan nhiét,
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bién dan thénh hoi dua ra sir dung ma khong c6 tudn hoan di lai. Nhiu ngudi xép
logi nay vao loai tudn hoan cutng biic, el '

4. Duc theo cdch dot nhién ligu; cling ¢6 thé chia thanh m4y Toais

= L0 hoi doi theo Idp: nhién Tiéu rén (than, cii, bA mfa v.v.) duge xép thinh
10p trén ghi d€ dot. C6 loai ghi <& dink, c6 loai ghi chuyén dong thudng goi 1a ghi
xich, ¢6 loai ghi xich thuan chidu, 6 loai ghi xich ngugc chiéu,

- Lo hoi d6t phun: nhién licu khi, nhién li¢u 1dng phun thinh bui nhién liéu rin
nghién thanh bot dirde phun vao budng tira, hén hop véi khong khi va tign hanh cic
giai doan clia qué trinh chdy trong khong gian budng lira.

- Lo hoi dét dde bigt, thudng gap hai loai: budng lita xody va buéng 1ira tang
SO '

Budng lira xody c6 thé dét duge than cdm nguytn khai hodc nghién so bo.
Nhién liéu va khong khf duge dua vig budng lira hinh try theo chidu tigp tuyén voi
10c do cao. Dudi tac dung cta lgc ly tam, xi Iong va cdc hat nhién lieu o6 kich
thudc 16n bam sdt thanh 16p vio tudng 15, 16i dén cdc I6p ¢6 kich thude rnhd hon,
nhiing 16p nay chdy hoan toan theo 16p, cdn nhitng hat than nhd clng véi chit béc
chuyén dong & viing trung tam va chdy trong khéng gian, Nhu vay 6 thé xem trong
budng Iita xody vira d6t theo 16p vira d6t trong khong gian.

Con trong 16 hoi bubng lira ting soi (tdng 13ng), nhién liéu rin nguyén khai
hodic nghién so bg sau khi duge dua vao, dusi tic dong cha gi6 c6 tdc d¢ du cao,
dao dong len xucng trong mot khodng khéng gian nhat dinh chia budng Ti¥a va tién -
hanh tat cd cdc giai doan cla qud trinh chdy. C6 loai bubng l&a tdng soi chdy &
nhiét do cao, tro chdy: thinh xi, két lai roi xudng ghi xich réi thdi ra ngoai nhur 1d
hoi & nha mdy gidy Bii bing; c6 loai chdy & nhi¢t d9 thp, khodng. 800°C, kheng dé
tro néng chdy ma dé tro co x4t v6i nhau va co x4t véi cat trdn vao bién thinh buyi
min, bay theo sin phdm chdy réi dugc thu héi & cdc b0 khir bui, con sin phim chay
vda mot phdn tro bui rat min dugc quat khéi dwa qua Ong khéi thi ra ngoai, nhu
trudng hop 10 hot & nhi may dét Nam dinh. ‘ -

5. Cdc éich phan loai khde. Ngoai cdc cdch trén cdn c6 mot s8 cdch phén loai
khédc nhu: ' ) ' ' ' o

. - Dua theo trang théi xi théi ra, chia thanh loai 16 hoi thi xi kho va loai 19 hoi
thai xi Iéng. ' o A :

- Dua theo 4p sudt cia khong khi va sdn phdm ’chéy trong budng Iira, c6 loai
budng lira 4p sudt am, 6 loai budng Iirta dp suat duong; trong loai dp suft duong c6
loai d6t cao dp, 6 loai d6t dudi 4p sust binh thudng. :

- Dya theo céch 14p dat, ¢6 1oai 1o hoi di dong, c6 loai 16 hoi ﬁnh'taj..
- Dya theo c6ng dung, ¢6 loai 15 hoi cip nhigt, ¢6 loai 1d hoi dong luc.
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' - Dua theo dac diém bé mat truyén nhiét, ¢6 loai 18 hoi dng 19, ¢6 loai 16 hoi

Sng lira, ¢6 Toai 1 hoi 6ng nude; ¢6 loai 1d hoi nim, ¢6 loai 15 hoi ding,

1.4 NHIEN LIEU VA SAN PHAM CHAY COA NHIEN LIEU

Nhién licu 1a nhiing vat cé thé chdy duge (6xy hod), khi chily (0a ra nhiéu
nhiét va 4nh sing.

" Hién nay trén thé gidi, ngudn nhién ]jt?,‘u chil y€u 14 nhién liéu him co, ching
c6 thé & the rin nhir cii, g8, than bin, than nau, than d4 v.v..., c6 thé & thé Iéng nhr
ddu mo, diu xang, ddu madiit v.v..., hogc thé khi nhu kh{ thién nhién, khi 1> cao,
khi 10 c6c v.v.. - ‘

1.4.1 Thanh phén cla nhién ligu

Thudng phan tich nhién li¢u theo thanh phan ho4 hoc (thanh phdn nguyén 16),
thanh phén cong nghg, ddi khi con theo thanh phin vat Iy.

A. Thanh phdn hod hoc (nguyén (6) ctia nhién liéu. C6 thé phan tich thanh
nhitng thanh phan chdy dugc nhu cacbon (C), hydio (H), mot phdn lwu huynh (S),
nitd (N) va qui ude cd oxy (O) va nhilg thanh phin khong chdy duge nhy tro (A)
va dm (W). : : :

1. Cdc thanh phdn chdy duoc:

- Cacbon 14 thanh phin chdy chi y&u cfia nhién liéu hitu co, khi chdy cacbon
tod ra khodng 34150 kJ/kg. Tuy theo tudi hinh thanh ciia nhién liéu, cacbon ¢6 thé
chiém tir 50% dén 95%; tui hinh thanh cang cao thi thanh  phin cachon cing
nhiéu, khi chdy to& nhiéu nhi¢t nhung hoi khé bit 1. :

- Hydro 12 thanh phin chdy quan trong, khi chdy tod ra nhiéu nhiét hon,
khoang 144500 k//kg, nghia 13 gdp hon 4 1dn so v&i cacbon va dé bit 1ira. Trong
thanh phén nhién ligu hitu co, hydro chiém khodng ti 2% dén 10%, trong ddu ty 1¢
hydro nhiéu hon trong than. § o o '

- Luu huynh thudng t6n tai dudi ba dang: dang hitu co, dang khosng chét 1a
hai dang chdy duoc va dang thit ba khong chdy dugc 1a dang sulfat nha CaSO,,
MgSQO,, FeSO, v.v... s& tao thinh tro xi. Luu huynh trong nhién liéu khong nhiéu,
nhiéu nhit ¢ thé dén 7 + 8% trong mot vai loai than nau; trong déu c6 thé c6 dén 3
+ 4%, trong khf thien nhién hdu nhir khong c6. Luu huynh bi xép vio loai thanh
phan ¢ hai, tuy ring khi chdy c6 tod ra mot it nhiét, bing khodng 1/3 dén 1/3,5 clia
cacbon, nhung tdc hai chit y&u khi dot nhién li¢u'cé nhiéu S 1a kich thich hién
tugng an mon dién hod céc b mit truyén nhiét cé nhiet do thap nhu bo siy khong -
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Khi,bd ham nudce v.v..., hon nita con ¢6 tac hai déi véi moi tru’orng Khi chdy S sinh
ra SO, va mot phin SOS, ching 1am ting nhiét 46 dong sitong clia khéi; theo kinh
nghiém théng ke, khi ddt ddu véi he sg kh@ng khi thira 1,25 néu ddu khong c6 hm
huynh thi nhiét d¢ dong suong khong qua 50°C, néu ¢6 1% luu huynh thi ting vot
len dén khoang 130°C, sau d6 ot tiang 1% S thi nhiét do dong swong tang khodng
4°C. Khi bé mat truyén nhiét tiép xic v6i khéi ¢6 nhiét do thiap honi nhist do dong
suong thi hoi nudc trong khol ngung tu lai, ket hop véi SO tao thanh acid sulfuric,
an mon kim loai it nhanh.

- Nito. Khi dét & ap sufit khi quyén va nhiét do khong that cao th1 nito khéng
chiy ma’ la_n an_ trong sén phim chdy dudi dang tr do; nhung & nhigt do va 4p sudt
cao; nitd chdy duge, tao thanh Oxyt nitrd dnh hudng x4u dén moéi trdng. Trong
nhién ligu hitu co nito chigém khodng 0,5% dén 2,5%.

- Oxy umg qui udc 1a thanh phan chdy duge, nhung thyc ra khOng nhiing
khong chdy ma con tén tai dudi dang két hop véi hydro va cdcbon (Chay ngﬁm) lam
giam b6t nhiét lugng toa ra khi chay

2. Nhitng chdt khéng chay diwoc: gdm tro va dm.

~ Am 12 thanh phdn ¢6 hai, khong nhiing khong chdy va tod nhiét ma con fiéu
toh nhigt dé 1am bée hoi, 1am ting nhiét do dong suwong clta khoi nhit 14 khi dot
nhién lién ¢6 nhiéu lru huS/nh; tuy nhién ¢6 mot it nude & nhi¢t do cao cling co tac
dung lam tang tdc do chdy do tdc dung khi hod bé mit than va tao thém trung tam
hoat tinh kich thich qué teinh chdy. Trong nhién licu 4m t6n tai dudi ba dang: do 4m
bé mat, d6 4m mao din va do dm tinh thé. Thong thudng qui dinh do 4m lam viéc
WY Aty ]e khéi lagng gidm di khi sy & 105°C mau nhién liéu c4n bing véi khong
khf ¢6 do 4m tuong d6i 60% va nhiét do 20°C.

- Tro 1a [ong hop nhitng thanh phan khong chay dugc & lhé ran thuo‘ng qu1
dinh'1a ty 1€ phan con tai khi dot nhién liéu rin & SOOGC hoac nhlén héu long &
500°C. : . '

Tro ciing gom ¢4 tro ngoai vé tro trong. Tro ngoéj 1a nhfmg chﬁ't rfm khﬁng
chay duge 1dn vao nhién ligu trong qué trinh khai théc, van chuyén va bdo quan,
con tro trong 1 phin chat in khong chay dugc ¢ ngay trong qué trinh hinh thanh
nhién ligu. D9 tro phu thude vio chiing loai nhién ligu, diéu kién khai thac, van
chuyén va bdo quin. P6 tro clia ddu madut khodng 0,2 dén 0,3%, cla cli gb
khodang 0,5 dén 2,5%, clia than dd khodng 15 dén 30% hodc hon nita.

Tro ¢6 tdc dyng x&u: 1am giam nhiét lugng phét ra clia nhién liéu, gdy hién
urongbém bin, mai mdn cdc bé mat truyén nhi¢t, cic’ dudng ng dan, quat khéi

.. Trong cong nghé ddt, ta thudng quan tdm dén nhiét dé bién dang, nhiét do
mém va nhiét do néng chay cla tro.

3. Cdcli biéu thi thanh phén ciia nhién Lidu:
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Thanh phén cha mét chét nao dé trong nhién ligu 1a ty s& gifta khoi luong ciia
riéng chit dé va téng khéi lugng ciia nhién lieu khao sét; thudng dimg thanh phén
lam viée, thanh phf—in kho, thanh phﬁn chdy, thanh phin hiiu co, v.v.. Thl du ta lay
G kg nhién lieu & diéu kién lam viéc binh thutsing dem phén tich duge G kg cacbon,
Gy kg hydro, Gg kg luu huynh, G, kg tro, Gy, kg dm v.v.., ta ¢6 dinh nghia:

Thanh phdn [am viéc cia cacbon 1a: C¥ =(G/ G).100%;

cita hydro 12 HY = (G/G).100% ... (1-1a)
* Thanh phén kho ciia cacbon la: C* = [GeA(G - Gy)].100% (1-1b)
Thanh phin chdy clia cacbon 1a; C° = (G /G - Gy, - G,)1.100% (1-1c¢)

Khi cdn thiét, c6 thé tinh chuyén déi giita cic thcmh phin bing cdch nhan thém
céic hé s6 cho & bang 1-1. :

Bdng 1-1. H¢ s6'tinh chuyén doi cic loai thanh phdn nhién liéu.

© Thanh phén ¢dn tim
Thinh phdn da biét - - - -
Thanh phin lam viéc Thinh phin kho Thanh phén chdy
Thinh phin lam viée 1 100/(100 - W™y 100/(100 - Wl AY)
Thanh phin kho (100 - W™7100 1 , 100K 100 - A%
Thanh phin chay (100 - W"- A*)/100 | (100 - A¥/100 1

Thi du I-1. Ly 2 kg miu thin dung 1am viéc, phdn tich dirgic 90[} £C 60gH, 120 £0,20¢ N
6{) g S trong d6 6 20 g S sunfat, 380 g A, cdn lai 13 4m.

Hay xdc dinh thanh phin 1am viec cila cde nguyén (§ va cic [ogﬂ thiinh, phén clia cacbon,
Gidi: Thanh phin tm viée clia cdc nguyen to [dn lirgt 1a:
= (G/G).100% = {){)0/2(500) 10(}% = 45%,
HY = (G, /CG).100% = (60,’2000).10()% = 3%;
O" = ( Gp/C): 100% = (i20,';2000).100% = O%;
§Y = (GJG). 100% = 1(60 - 20)/2000].100% = 2%;
AN = (GA/G) 100%= [(‘380 + 20)/20001.100% = 39%;
= (GN/G) 100% = {20/2000).100% = 1%: : . : L
Wh=100 - (C"+ HY+ O%+ S+ N"+ A™) = 100 - (45 + 3 +0+2 +]+30)
=13%, -9 @»@J &.%@@g, i _
Cic loai (hinh phdn clia cacbon: thinh phin kho cia cacbon ¢6 (k€ tinh theo;

C = (GG - Gy 100% = 52%;  — $4, 7 \
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hodc:

CF = CY[100/¢(100 - W] = 52%. =

Thani phin chay clia C c6 thé tinh theo:

C =[( GG - Gy - G,)] = 80.3%;
hodc tinh theo: ‘
€ = C" [100/(100 - WY = AM)] = 80,3%.

Ngoai ra, doi khi dé ti¢n viéc dinh gid tic hai cha mot s¢ thinh phdn nhién
licu d6i véi 10 hoi, ngudita con ding thanh phin qui din nhu do tro qui ddn, do 4m
qui din v.v.. Do tro qui dan 1a do tro tng v6i 1000 &7 nhiét tri ctia nhién léu, tinh
theo cong thite:

% = 1000(A"/Q), kg.10/kJ hoic %/1000 kJikg .- - (1-2a)
Tuong tu, ta c6 do dm qui dén ctia nhién liéu duge tinh theo cong thic:
W= 1000(WN/Q™), kg.10%kJ hodc %/1000 kiikg (1-2)

Trong céc cong thitc trén Q. 13 nhiét tri thip cla nhién liéu 1am viéc.

B. Thanh phdn cong nghé ciia nhién liéu:

Du’ng vé géc do slr dung nhién liéu thudng dung thém thanh phén céng nghé,
trong d6 thanh phan chdy dugc gém cd chét bdc va coc.

1. Chdt béc V: 1a khai lugng mét di khi nung néng nhién liéu trong dléu kién
khong c6 khong khi & nhi¢t do 800°C trong 7 phiit, phin con lai 1a c8c va tro. Nhu
vay chét boc 1a nhiing chét khf thost ra khi nhién li¢u bj phan huy nhiét trong moi
trudsng khong ¢o Oxy, thanh phén chi yéu cua né 1a hydro, cacbua hydré (CmH,,)
COv.v.,

Nhién li¢u cang non chit bdc cang nhiéu: trong gb chit bc chié’m khoang
85%, bt ddu thodt ra & nhiét do khodng 160°C; trong than biin chi€m khodng 70%,
bit ddu thodt ra & khodng 100 dén 110°C; trong than nau chiém khoing 40 dén
60%, bt ddu thodt ra & khodng 130 dén 170°C; trong than d4 chi€ém khoing 10 dén

45%, biit ddu thoét ra & khodng 170 dén 300”C trong ant1ax1t chJem khoang 2 dén
9% va bit ddu thodt ra & khodng 400"C

Nhin chung, nhién liéu ¢6 cing nhiu chit béc, cang dé bil lira, chdy 6n dinh
va ngon lra dhi. Nhién liéu o6 chit bic tren 25% rdt dé chéy, dudi 17% khé chdy.

& nude ta, phdn 16n nhien liéu 1A antraxit, nita antraxit va than gdy, ¢hét boc rt thép
nén rit kho chdy, do vay dot chiy cé hlép qué than & niécla 1a vin dé rdt déng
quan tim nghién cttu. .
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2. Céc: 1a phén chdy duge con lai sau khi cho thoat hét chét bee. Coc ¢é thé &
dang thiéu két: ciing vit x0p; d6 14 B tao ra (i cde loai than chita chit béc khong
qué it (khong dudi 17%) ciing khong qud nhicu (khong trén 42 dén 45%). Néu than
chita chdl bdc qué {t hodc qué nhiéu thi coe cha ching khong thiéu k&t ma cé dang
b, mém khong ding duge cho cac 10 luyén kim. Phin 1én than nudc ta thude loai
nay

C. Ghichi:

1. Gilta thinfr phin hod hoc va thinh phin cong nghé 6 thé tinh déi lin nhau
theo céc cong thitc kinh nghiém: :

C° = 93,3(V/4,55), dung vai [VAV+C)] = 8% dén 30% (1-3a)
H® = (V/16,7) + 3,2, ding vé&i [V/(V+C)] = 8% dtn 40% (1-3b)

= (V8) + 2,2, ding véi [V/(V+O)] = 8% dén 30% (1-3¢)
§° = (V/60), ding véi [V/(V+C)] = 8% dén 50% (1-3d)
N = (V“/SO) + 1,1 (1-3e)

2. V6t mot s& nhién ligu rdn ¢6 thé ding thanh phin vat 1y (ciu tao) dé biéu
thi, thi du nhu vt bd mfa c6 thé phan thanh: xo (f) chiém khodng 46 dén 53%,
trung binh ¢ thé 14y bing 50%; chit hod tan (D) chie'm khoang 2 dén 4%, trong D
con ¢6 thé chia thanh dudmg (d) va cdu bin (b) d6 dm. (W) chi¢m khodng 45 dén
50%, ldy trung binh 1a 48%. Nhu vay ta 6 thé viét:

' WY Y+ dY+ B = WY+ £+ DY = 100% : (1-4)

3. V6i nhién liéu khi ciing c6 thé ding thanh phin ciu tao (vit I§) tic 1a cde -
chat khi thanh phin nhwe CO, H,, CH, (métan), C,H, (&tan), C,H, (pi()pdn) C,H,,
(Butan) C,H, (etylen), C;H; (propylen) v.v.. la nhu‘ng chat khi Chay duge va nhu’ng
chit khi khong chdy duge nhu CO,, O,, N,, SO, v.v... Ciing ¢6 thé tinh (101 voi
thanh phin hod hoc theo céc cong thife sau:

C" =0,54[CO + CH, + CO, + m(CyH,)] / [+ (d + 2)/1000], % (1-5a).
H" = [0,09H, + 0,18CH, + 0,045m(CH,)] / [y + (d +a)/1000], % - (1-5b)
0"=(0,715C0 + 1,44C0, + 1,4280,) / [y + (d +2)/1000), % (1-50)
N™=1,251N,/ [ya + (d + 2)/1000], % . (1-5d)

= 0,1d/ [y + (d +a)/1000}, % f (1-5¢)
AY=0,14/ [ Yo + (d +2 /1000 ], % | (1-59)

& day: CO, CH,, CO,, C,H,, v.v. Ia thanh phin thé tich clia c4c chdt khi thanh
phén, tinh theo %;
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d - do chita hoi clia cdc chét khi, g/nr'te kikhoy
a - néng do bui trong cdc chat khi, g/m'tc kikhd;
Y- khoi huong riéng clia khi kho chdy duge, tinh theo bidu thic:

Yoo = [(1,25C0 + 0,09H, + 0,716CH, + 1,342C,H, + 1,967CH, + 2,593C,H,, +
1251C,H,/100] + {(1,877CH, + 2503CH, + 1520, + 1,4280, + 1,251N,+

" 1,964C0, + 2,85880,)/100], kglnt'te (1-6a)
Néu ¢6 k€ dén do 4m va tro bui,khdi lwgng riéng cia khi d6t phéi tinh theo:
Pr = Ve + (d + 2 /1000, kgln’tc (1-6b).

. 4.4.2 Nhigt tri

Nhiét tri (ndng sudt toa nhj(,t) clia nhién liéu 1a nhiét lugng tod ra khi dot
chay hoan toan 1 kg hogc 1 »’tc nhién Kéu,don vi thudng ding 13 k//kg hodc
&I/ni’te. Nhiét tri ciia nhién lidu c6 thé xé4c dinh trge G bing thuc ngh]ém trén
nhiét lwgng k& hodic diing cée cong thife kinh nghi¢m theo céc thanh phan cla nhién
liéu.

C6 nhiéu loai nhiét tri: tuy thude vao cach dot chdy nhién li¢u, thudng ding ba
loai: nhiét tri bom nhiét lugng K&, nhiét tri cao va nhiét tri thap; tuy theo mau nhién
liéu chon lam thi nghlém ta thudng diing ba loai: nhiét tri lam viéc, nhiét tri kho va
nhiét tri chdy. Trong céc bai tinh thong thudng ding nhiét tn thap lam viéc Q", tic
{2 nhiét lugng toa ra khi dot chdy hodn toan I kg hodc 1 mr *tc miu nhién Liéu & diéu
kién lam viéc binh thudng ma H,0 lrong san phidm chdy & dang hoi; néu HZO i}
dang nuéc ngung ta duge nhiét tri cao 1am vige Q.". LT

Khi Iam thi nghiém, c6 thé do true ti€p nhigt tri cao bom’ nhlét luo‘ng ké Qc ,
tic 1a nhict wong thu duge khi dot chdy hoan toan 1 kg nhién liéu trong bom nhiét
lugng k&. & day phan img chéy tién hanh dudi diéu kign gidu 6xy, dp sufit va nhi¢t
d0 cao trong bom nhiét lugng k€ dé trong nudc nén ci 6xy va nito u"mg chdy thanh
SO,va NO, 16 ket ho‘p véi H,O ngung tu, tao thanh acid sulfuric va acid nitric 1a
nhitng phan ting tod nhigt. T nhiét tri cao bom nhigt lugng k& c6 thé tinh ra cdc
nhiét trj khic nhu sau: '

Q= Q- 945 - aQ. , kikg :  (1-7a)

= Q. - 2251°, kilkg ) ' (1-7b)
Q= QF(100 - AY - W™)/100], kt/kg s (1-7¢).

trong doé:

94 $° 1a phiét lugng tod ra khi chdy S va tao ra acid sulfuric;
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aQ 1& nhiét lugng toa ra khi N, chdy va tao thanh acid nitric, trong dé a la he
s@ thue nghiém, bang 0,001 v6i antraxit va than gdy, bing 0,0015 véi than d4
va dé dau..

Nhiét tri Lung c6 thé tinh theo cdc cong thic thue nghiém khéc nhau, thutmg
ding cong thitc ca Mendéleep khi biet duge cdc thanh phan hod hoc: '

QM =Q-25(9H + WYY, kl/kg (1-82)
QM = [QA100 - AY - WYY 1001, kilkg (1-8b)
QS = 340C° + 1250H° + 110(S° - O), klikg _ (1-8¢)

.. DG6i v6i bd mia c6 thé tinh theo cong thic thye nghiém trén co sG bi¢t thanh
phén cfu tao:

QY -=46f - 39,554 + 41b - 25W - 350, kcallke (1-9a)
hoitc gén diing: _
QN = 4226 - 48,50W", keallkg . . . . | (1-9b)
b6 véi ddu madut ¢6 thé dung cong thre thire nghlém sau:
Q.= Q.- 50,45H, kcallkg (1-10a)
Q, = 12400 - 2100d?, keallkg ' \ (1-10b)

trong d6: H = 26 - 15d, 1a thinh phén hydro trong ddu, %, d la ty trong clia ddu &
GO°F (xép xi 15,5°C), bing khodng 0,8152 dén 1,0285.

DGi véi nhien liéu khi, ¢6 thé tinh theo nhwt tri cha céc chﬁt khi thanh phan
Nhiét tri kho chia nhién ligu khi ¢6 thé tinh theo cong thic:

QF =0,01(Q,.CO + Qm.H2 + Qo HoS + Qe Cod L), Kind’ec 1 (1-11)
trong do: '
CO, H,, H,S, C_H, 14 thanh phdl’l thé tich cac chét khi , %; -

Qcor Quzr Quizs Qo 12 nhiét (i kho clia céc chat khi thanh phén c6 thé 1dy
theo s6 lieu thye nghiem sau: Q= 10800 ; Qco= 12150; Qype= 23400; Qeny =
35800; Qcano = 63800; Qeaps = 91400; Q= 118800; Qeape = 59300; Qunes =
86000; Quyye = 116000 kFnr'rc.

1.4.3 Phan loai nhién liéu
¥

C6 nhiéu cdch phan loai tuy theo ticu chuén lya chon, Dua theo trang théi t6n
tai, c6 thé chia thanh nhién liéu rin, nhién liéu 1ong vi nhién ligu khi. Dua theo
cach hinh thanh, c6 nhién liéu thién nhién nhu than ¢4, ddu md, khi thién nhicn
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v.v... v2 nhién lidu ché bién nhu than coe, than hoa, déu, madut, khi 10 ga v.v.. Ta
s€ khao sdt mot s nhién liéu thuong gap:

- 1. Ciid, gb va phu phdm nong lam san: ddy 1a loai nhién liéu hitu co tré nhat.
Chi g8 kho ¢ thanh phéin khd én dinh, dai thé bing: Cbing khoang 50%, H° bing
khodng 6%, O° bing khodng 43%, N° bing khodng 0,5 dén 1%, A¥ bing khodng
(0,5 dén 2%; chét bac V° biing khodng 85%. Con do 4m thay ¢ ddi kha nhiéu, cii kho
cd W khodng 20 dén 30%, cli tuoi khodng 50%, cé khi 1an téi 60 dén 70%. Cac
loai nhién ligu nay ¢5 nhidu chdt boe nén dé chdy nhung ntiét tri khong cao,
thudng hay dung dé nhém 16, nhiét tri kho QF khodng 19000 kilkg, nhiét tr1 thip
QN khong qua 12000 k//kg, trir mot vai loai dde biét nhit [ilao cé do am thap hon
khodng 5 dén 10% so v6i gb thong thudng, nén nhiét tri-ciing cao hon, Ql 6 thé
dat dén 130600 iJikg. s

Ba mia 1htr0ng dung 1am nhién liéu cho chinh bédn than nha may 'dch‘Jng, khoéng
chi-dl dé cung cip nang ltrdng cho toan nha mdy ma nhiéu khi cdn cé thita. Thanh
phin cfia bi mia cling khd 6n dinh, C* khodng 44 dén 49%, ldy tr ing binl bing
47%; H* khodng 6 dén 7,4%, 1dy trung binh bing 6,5%; 0" khodng 41,8 dén 48%,
1dy trung binh bing 44%; A* khodng | dén 2,7%, 1dy trung binh bing 2,5%; do am
‘WY khodng 45 dén 50%, 13y trung binh bing 48%.

B4 mia wng dé& chdy, ft tro, nhung vi khdi Euong au,ng nho nén chit biing
khodng 240 kg/m’, chit dong khodng 200 kg/m', dé 1t khodng 120 kg/m nén rét dé
bay theo khéi, bdm bén cdc bé mét truyén nhiét va kho tach ra bing céc b khir bui
co khi thong thudng, gay 0 nhim méi tlucmg Bi mia kho ¢6 nhigt tri QF khoang
4250 keallkg, v6i bi mia tuoi thi tuy thude vao do 4m, ¢6 ihL, tirih théo cong thie:

Q= 4226 - 48,50W" , keallkg . 1-12)

2. Than biin: 1a dang ban du coa thye vit chuyc,n hoéd thanh than d4, c6 do dm
rdt 16n, WY dao dong trong khoing 30 dén 90%, chit bdc cao, V° bing khodng
70%, tro khong nhiéu, khodng 7 dén 15%, dé chdy nhung nhiét trj cling khong cao,
Q" khoéng 8500 dén 12000 kJikg. Than biin dwgc x&p vao loai nhién lLi¢u dia
phU’O’l’lg, ¢ ndi con dimg 1am phan bén.

3. Than nau: 13 dang tiép theo clia than bin, cdc dic tinh dao dGng t:ong pham
vi rong: do dm W khodng tir 18 dén 60%, do tro A" khodng tir 10 dén 50%, chat
hoc V¢ khodng 30 d€n 55%. Than néu dé chdy nhung thinh phin cacbon it nén
nhiét tri vin chira cao, Q¥ bing khodng 12000 dén 16000 kJ/kg, thudng van duge
x€&p vao loai nhién liéu dia phuong. ’

4. Than d4: 12 loai than ¢6 tudi hinh thanh tuong doi cao, cdc dic tinh ciing
dao dong trong pham vi kha 1ng, chét bOL thay déi tr 2 dén 55%, c6 thé chia
thanh mdy loai sau:

- Than ¢6 ngon lira dai véi chat boc V* trén 42%, d chdy, cho ngon lra dai va
xanh;
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- Than khi (gas) ¢6 chdt bde V° i 35 dén 42%;

- Than m& (luyén cdc) ¢é chat boc Ve tir 18 den 26%, chdy c6 ngon lta sing va
ngin, thuong ding dé luyén cdc cho nganh luygn Kim;

~ Than giy, ¢6 chit béc V© dudi 17%, kho chdy, ngon lira ngin va ving, ctc
khong thiéu két.

- Than antraxit (nhiéu téc gid x&p (hinh mot toai riéng ngodi than d4), c6 tudi
finh thanh cao nhdt, chat bdc rdt it, V¢ chi khodng 2 dén 9%, thanh phin cacbon rit
cao, C° cd thé i 95 dén 98%, khi chdy cho ngon lira xanh nhat, khong ¢4 khéi nén
con goi 12 than khong khdéi. Tuy thanh phian C cao nhung H it nén nhi¢t ui khong
cao bang than md mi nhiét do bt 1ira lai cao nén rét khé d6t chdy. Day 1a loai than
¢6 rit nhidu & nude ta.

5. Diu madut: 13 sin phdm chiém khodng 40% khoi lugng Khi ché bién dau
ma, thinh phdn C tir 80 dén 85%, ™ tir 8 dén 10%, nhiét tri Q" khodng tir 39000
dén 40000 k//kg. Trong cong nghé dot, ta thudng chii § ba logi nhigt d§ cha dau:
nhiét do chép lita, nhiét do bit Lita va nhi¢t do ur chdy. Nhict do chdp lira cia dao
madut thong thudng bing khodng 60 dén 110°C, day 1a nhi¢t do toi thiéu ma hoi
diu trén bé mat c6 thé bit chdy 161 tit ngay nhu tia chdp, khi gia nhigt ddu phai
chon thép hon nhiat o ¢hdp Itra khong it hon 4°C; nhung logi dau c6 nhigl do chdp
lita cao lai khé chdy, thudng it ding loai ddu ¢6 nhiét do chdp lira trén 140°C.

Nhiét do bit lira thudng 16n hon nhiét d§ chdp i{ra khoang 10 dén 30°C, day la
nhict do 61 thidn md khi dé pan 1ira ddu c6 thé tiép tuc chdy.

Nhiét do ty chdy clia ddu madut biing khoing 530 dén 580°C, 1a nhiét do (i
thidu ma diu c6 thé tu boc chdy ma khong cdn c6 lra. Nhigt do trong budng Tira
phi dam béo khong thip hon nhiet do niy, néu khong Iira dé bi vt.

Trong cong nghe vin chuyén ddu, cdn phai chi § dén nhiét do wr chdy, tic 1a
nhigt do thap nhdt ma ddu 44 16ng dé ¢6 thé tr chay duge. Tuy theo loai ddu nhiét
do tu chay bing khodng tir -30 dén 17,5°C. Phai cdch nhi¢t hotic gia nhicl dé dam
bio nhist do clia déu luon 16n hon nhiét dd nay.

Khi dong dém phai chi ¥ dén su co dén vé nhigt cla ddu, do vay thudng tinh
qui déi vé didu kign nhigt do chudn (& Nhat chon 15°C, & M§ chon 60°F, xdp xi
15,5°C) theo céc cong thiic sau: : :

Yo = . + 000066(t-t) - . (1-132)
hoiic: V= k.V, _ o ' (1-13b)
trong, do: .

0,00066 1a hé s0 higu chinh vé ty trong va k 12 hé s6 hiéu chinh vé thé tich c6

thé 14y theo cong thiic kinh nghi¢m sau:
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Vi I'y =1+ 0,996 ¢6 k = 1,000 - 0,00063(1 - 15) véi t = 15 + 50°C
k = 0,9779 - 0,0006(t - 50) véi = 50 + 100°C
Vi y = 0,965 + 0,851 ¢6 k = 1,000 - 0,0007(t - 15) v6i t = 15+ 50°C
va k=0,9754 - 0,00067(t - 50) véi t = 50 = 100°C.

v 14 ty trong tic 1 ty 1& gilta khoi lwong riéng clia déitf vi cha nude nguyén chit
& diéu kign chudn. & Nhat chon ddu & 15°C va nude & 4"C il My chon dau va nudc
déu & 60°F. o ; SN

" N6i chung, ddu Ia loai nhién liéu quy, dé bit hra de chay, nhlét Lr1 cao, chay
c6 ngon 1lra dai v kha nang biic xa 16n, it tro (khong qu4 0 1%) nén sach luy nhién
phzu chid ¥ phong chdy nd.

, 6. Khi dot: gdm c6 khf thién nhién va khi ch& b1(‘:n (nhdn tao) Trong khl’ thién
nhién chil y&u 12 métan (CH,), c6 thé chigm dén 95%, nhiét tri Q,"' khoang 35000
kJim're. Thanh phéin khi ché bién khdc nhau nhiéo. Kh1 10 coc, chita khoang 58%
H,, 22% CH,, nhiét tri Q" khodng 16000 &J/im’tc. Khi 15 cao chit yé’u 1a CO, chiém
khodng 28%, nhiét tri QY khodng 4000 &//nr'te. Khi 16 gaz. ‘chita khoang 27% CO,
13% H,, nhiét tri khoang 5000 kJ/n'tc. Khi dét I3 loai nhlr.,n licu ¢6 nhiéu wu diém:
d& van chuyén, dé& d6t, dé€ diéu chinh qué trinh Lhdy, mt 1t tIO nén sach khéng mai
mon, it bim bén v.v..

1.4.4 Cac phan ing chay, lugng khdng khi c¢dn thiét va sé'ﬁ:ph_ﬁrn chay

Chdy 1a qué trinh phan tng hod hoc difn ra gifta cdc thanh phén chdy dugce c6
trong nhién liéu véi 6xy, tod ra nhidu nhigt va 4nh sang. Trong phong thi hghiém cé
thé ding o6xy nguyén chdt, nhung trong thyc t€ sidn xuét thuong 1dy Oxy trong
khéng khi. Mudn chéy duge nhigt do cia nhién ligu cdn phai dat dén mot gid tri (6
thidu ndio d6: chi, g khodng 300°C, than hoa 360°C, than bun 225°C, than nau
300°C, than d4 300 dén 350°C, antraxit tir 650 dén 700°C, didu 10 580°C, H,
khoéng 600°C, CO khoang 650°C, CH, khodng 650 dén 700”C v.v... Nhi¢én hcu sau
khi chdy s& tao (hanh s&n phdm chdy.

Ta cén vict duge céc phan ing c,hdy dé lam cg s (fnh todn lu'(mg khﬁng khi
cdn thiét vh lugng sén phdm chdy sinh ra d6i v6i timg thanh phin chdy cling nhu
timg loai nhién ligu. .

A. Déi voi nhién liéu rdn va long:
f

1. Cdc phdn img chdy: Trong nhién liéu ran va long, nhitng thanh phén chay
duge gém cé cacbon, hydro vi luu huynh. Phan ting chéy clia chiing nhu sau:

a. Phdn itng chdy ciia cacbon: Cacbon chdy hoan toan theo phan ting:
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C+0, > CO,+ Q¢ . (1-142)
Khi chay khong hodn toan: -
) C+0502—>CO+Qc] ‘ (1-14b)
' CO hinh (hanh c6 thé chéy ti€p theo phan dng : 7
CO + 0,50, — CO, + Qg (1-14¢)
Nhiét lugng tod ra ¢6 quan hé: Q¢ = Qg + Qe
b. Phdn itmg chdy ciia hydré: Hydrd chiy theo phan tng sau:
H, + 0,50, — H,0 + Qy : (1-15)
c. Phdn iing chiy cia hew huynhe Laa huynh chay theo phén.fmg sa:

S+ 0,80, +Q ' . (1-16)

2. Lugng khéng khi cdn n’uer

Tir cac phan {tng chdy trén, ta ¢6 thé tinh duge lugng 6xy, tir d suy ra tinh
dugc khong Khi cén thiét.

Ddi voi cacboﬁ, khi viét phén 1ing ch_éy:
C+0,— CO,
¢d nghia la: _ ‘
Lkmol C+ 1 kinol Oy = 1 kmol CO,
hodic., 12 kg C + 32 kg O, —> 44 kg CO,
hode - 12ke C + 22, 4 m'te O, — 22, 4 nm’tc CO,”

Chi ¥ 14 thé tich cacbon ciing nhu cdc chét khac & thé rén va long la rﬁt nho so
véi thé khi, ¢6 thé bd qua khong cén tinh dén, cdn ddi véi tdt ci céc chét khi & diéu
kién ti¢u chudn (p = 760 mmHg, t = 0°C) thi thé tich clia mot kmol déu bing 22,4
n'te.

Tir phén tng trén ta thdy, dé d6t 14g C cdn 32 : 12 = 2,67 kg hofic 22,4 : 12 =
1,860 nr'tc oxy.

Theo céch suy ludn tuong Ly, ta thdy: dé dot chdy 1 kg H, cin 16: 2 =8 kg
hodic 11,2 : 2 = 5,6 nr'tc 0xy vi dé dot chdy 1 Ag S Cdn kg d(_;hoac 0,7 m’tc oxy.

Nhu vay, dé d6t chdy 1 kg nhién li¢u ¢6 thanh phfin [ C", %l" S™ nghia 12 phii
dst chiy (C¥/100) kg C, (H"/100) kg H,, (S¥/100) kg S thi cdn [(CY/100).1,866 +
(F"/100).5,6 + (S"/100).0,7] m’tc 6xy ma trong 1 kg nhién liéu di ¢ sdn (O"’/ 100)
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kg hoac (0"/100).(22,4/32) = 0,7¢0"/100) nr'tc, nén lugmg oxy cdn dua vao dé dot
chay 1 kg nhién ligu la:
Vi 1,866(C"/100) + 5,6(H"/100) + 0,7(5"/100) - 0,7(0"/100, n'te

Trong khong khi éxy chiém 21% theo thé tich, nén hrdng khong kh{ vira d0 dé
dot chay hoan toan 1 kg nhién ligu Ja:

VO, = Vo0, (100/21)

= 0,0889(C" + 0,3755.") + 0,265H" - 0, 03330" ne fc/kgnl (1-17)
Cung 6 nhiing cong thifc kinh nghiém dé tinh, ner e
Vo= a(Q + WHY/1000, ni’tclkgnl - TR (1-182)

trong d6 ala h¢ s¢ xdc dinh theo kinh nghiém, v&i than va dau bing 1, 07 dén 1,10;
voi ¢4 ddu va nhién liéu khi bang 1,15 dén 1,20.

b6l véi ddu,eo theé diing cong thite kinh nghiém cla Rosin: - -
V= 0,8(Q1000 ) + 2, ni'tclignl o 18D

V% goi [ lugng khong khi 1y thuyc,t nghia [a’ véi gla thjct tﬁt ca khﬁng kchi
déu dugc tham gia phan ting va vira di dé chdy hoan toin. Nhung tlong thye t&, vi
nhiéu 1y-do khdc nhau, Tuén c6 mot bd phan khong khi khong tiép xidc dwoc véi céc
thinh phdn chdy nén lugng khong khi thuc 1€ V. khdc véi luong khong khi 1y
thuyét, thuting 12 nhiéu hon nén ty s6 V. /V°, goi 14 he s6 khéng khi thira, thudng
ky hiéu béng . :

H¢ 50 khong khi thira thudng duge chon theo kinh nghiém: d6t nhién liéu 1dng
va khi 18y Khodng 1,05 dén 1,10; dot than phun 14y ti 1,15 dén 1,25; trén ghi xich,
dét than don ldy khodng 1,3; ddt than cam 13y khodng 1,5; trén ghi.tht cong ldy
khoang 1,4 d¢n 1,5. Vi khong khi c6 thé lot vio he thGng nén hé s6 khong khi thlrd
cé thé thay déi trén dudng dén khéi. _ -

N 2 e N . E Ay -
3. Thanh phdn, thé tich va entanpi ctia sdn phdii chdy.

a. Thanh phdn cia sén phdm chdy: Khi nhién lidu chdy hoan toan véi Tugng
khong khi viva dli (tic [a o = 1), trong sén phidm chdy bao gdm cdc thinh phin sau:
0, do chdy C, SO, do chdy S ; H,0 mot phin do chdy hydi6, do 4m clia nhién
liéu bdc hoi, mot phdn do hoi nude ¢6 trong khong khi, d6i khi con do ding hoi
nuSc dé phun nhién lidu vio budng dot va N, mot phin do khong khi mang vio,
mgt phin do c6'sdn llong nhién li¢u.

Khi chdy hoan toan véi he s§ khong Kkhi thira 16n hon I thi con ¢6 oxy do
khong khi thira mang vao. N&u chdy khong hoin toan con c6 CO va mot it chdt ki
khong chdy hét nhu H,, CH,, C,H,, v.v..

2, 7 T 2 -
b. Thé tich cua sdan pham chay:
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b.1. Khi chdy hoan toan véi o = 1

° VORm i
Suy i c4c phin Gng chdy 3 trén, ta thiy khi dot chdy hoan toan 1 kg C cho 44
: 12 =36 ky hodc 22,4 1 12= 1,860 mite CO, va khi dét chdy hoan toan 1 kg nhién
lieu ¢6 thanh phén C", cho mot thé tich khi CO, bing:
VO, = 1,866(C"/100), ni’teikgnl
khi chdy thanh phin $" cho mot thé tich:
Vs, = 0,7(8¥/100), ni’tcikgnl
Vi CO, vit SO, ¢6 nhiing diic (inh v& nhi¢t giGng nhau, lai khé tdch ra khi phan
tich khoi nén trong tinh todn thudng ghép lam mot, ding ky hiéu 1a RO,; do vay
khi d6t chdy hoan toan 1 kg nhién liéu ta duge thé tich khi RO, bing:
Ve = Voo + Voo = 1,866(CY/100) + 0,7(S8"/100)
= 0,01866(C" + 0,375 S™), nr'telkgnl (1-192)

@ Ve

Thanh phén N,: do khong khi mang vio bing 0,79V%,., do c6 sén trong nhién
Jicu bang (N/100) kg hodc (N "/100).(22,4/28) = 0,008N" n#'re. Nhu vay thé tich
khi N, trong, san phdm chdy béng:

Vo = 0,79V + 0,008N v, artelkgnl (1-19b)

e Voo

Thé tich H,O, do chy (H"/100) kg H, duge (HY/100).022,4/2) = 0,1120"
ni'telkgnl, do d& dm bdc hoi duge: (WH/100).(22,4/18) = 0,0124W" nr'te/kgnl, do
hoi nude ding, dé phun phién liu, cit T kg nhién liéu cin G, kg hoi nude thi duge G
(22,4/18) = 1,24G, nltclkgnl, cdn do khong khi &m vdi do chia hoi d 1dy bing 10
afkg mang vao duge: (V. d.p)/(p"ie- 1000) = 00161V, niltcikgnl. Tém lai thé
tich hoi nudc ¢é trong sdn phdm chdy la: '

V0,0 0,112H" + 0,0124W "+ 1,24G + 0,016 1V, m'tclkenl (1-19¢)

Nhw vay, khi chdy hoin toan 1 kg nhién ligu véi = 1, duge (hé tich sin phém
chdy bing: ’ ' '

VO, = Vot Vo + Vig , 00 (clhgnl *(1-20a)
Néu khong tfnh dén phin hoi mude, ta duge khoikho véi thé tich:
' Voo = Vo2 + Vi nltetkgnl (1-20b)

b.2. Khi chdy hodn todn véi o > 1. So véi khi chdy hoan toin o = 1, ta thiy ¢6
su khdc nhat nhu sau: :
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- Thé tich RO, khong thay déi, vi do thanh phin C vi S trong nhién lidu quyét
dinh, nén Ve = Ve

- C6 thém thanh phén khi O, do khong khi thita mang vio c6 (hé tich bing:

Vo, = 0,210 - DVO,., m’telkenl L (1-21a)
- N, ting thém do khong Khi thira mang vio, bing: h
| AV = 0,790 -1)VO,., mittclkgal (1-21b)
- H,O ciing ting them do c6 khong khi thita mang vao:
AV 0 = 0,0161(ct - DV, , ntelkgnl (1-22)

Nhur vy, khi chdy hodn toan véi a1, ta duge thé tich sin phim chay:

V, = V%ot Vi + AV + Vo + Voo AV, ni'tclkgnl  (1-23a)
=V o + (@ -DVo+ Vipg, ni'tclkgnl (1-23b)
= Ve + Vino, ntclkgnl (1-23c)

trong d6: Vi, 14 thé tich khoi kho, Ve 12 the tich hoi nude trong khdi va Vi 1a thé
tich khéi dm. : .

b.3. Khi chdy khong hoan toan. Chay khong hoan toan c6 thé do khong c6 du
khong khi (o < 1) hofic do khang khi khong ¢6 diéu kién ti€p xidc duge v6i nhién
lieu, k& ca khi o > 1. Lyic d6 trong khéi cdn ¢6 cd nhiing chat khi chdy duge, nhiéu
nhit 12 CO, c6 thé ¢ ci H,, CH ,. Thanh phdn thé tich clia san phdm chdy lic d6
1a:

RO, + O,+ N, + H,O + CO + H, + CH, + ... = 100%.

<. Xic dinl he s6 khoéng khi thita qua thank phun ciia sdn phdm chdy: Khi van
hanh 16 hai, cin phan tich duge thanh phdn cha sin phim chdy d€ 1am co s& dénh
gid hidu qua ctia qud trinh chdy va xé4c dinh hé s6 khong khf thira.

C6 thé dung céc thiét bi phan tich khéi dya theo nhiing nguyén tic vat Iy nhw
ca, dién hodc it v.v..., nhung trong sdn xuit thudng dung thiét bi phan tich khéi dya
theo nguyén tic hoa hoc, nghi'a 14 dya trén tinh hép thy chon lgc clia mot s6 hoa

chat d&i véi cdc thinh phén ciia sdn phdm chay.

Khi di xdc dinh duge thanh phan clia sdn pham chdy, ta c6 thé xdc dmh he s6
khong khi thira. Tir dinh nghia, ta cd:

o = Vio/ Vo= ViV - AV) = Y[ 1- (AVIV, )] (124

trong d6, thé tich khong khi thyc t€ V, c6 thé tinh gdn dingstheo thé tich nito c6
trong sin phim chdy, tic 13 bd qua hrong nilo ¢6 rat it trong nhién ligu:

Vi ® Via(100/79) = Vi o(No/79) © (1-24b)
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Con thé Ugh khong khi thita AV ¢é thé tinh theo thanh phdn thé tich clia Xy,
ta co: :

: AV = Vg ,(100/21) = Vi o(0 /21 (1-24¢)
trong cdc cong thitc trén, N, v O, 12 thanh phdn thé tich ciia nito vi 6xy trong khei
kho, tinh theo:

Ny = {Vie o/ Vi) 100% o “11 :

Vét 0’2 = (VOZNU\]“))IOO%
Thay vao ta dugc: | |
‘ o= l _ }_ s Yol o RSN (1"24(])
LAV Do, Lo 0
Vi 21 N, D o ¢ f/u

~ Khi chdy hoan toan, ta c6:
et R02+ N2 + 02 _ 100%
nén N, = 100 - (RO, + 0)%.

Thay vao ta duge: N
N i ,
o = 1-24
o, 2
21100 - (RO, +0,) ~
Khi chéy khong hodn toan:

RO, + Ny + 0,4+ CO + H,+ CH, + ... = 100%

N, 100 - (RO;+0,+CO +Hy+ CHyt )

Chi ¢ 1a lugng Oxy thita thyc su bdng hro‘ng Oxy cd trong kh01 trir bét phén
OXy dang ra phai dot hét cdc chat khi con trong khdi nhu CO, H, CH; va theo phan
ung chdy suy ra luo‘ng oxy dé bing 0,5CO + 0,5H, + 2CH + ... Do vay khi khong
chdy hoin toan, ta ci:
«= I (1-258)
79 0, -(0,5CO+0,5H, +2CH, +...) ——t

21100 - (RO, + O, +H, +CH, +CO +...)

Dai véi nhién lieu rin va 1ong, thanh phidn.khi khong chdy hét chil y&u 1a CO,
cdc thanh phdn khdc it khong ddng k€, nén c6 thé viét gin ding:
o= 1 ‘ (1-25b)
79 0, -0,5C0O e

217100 - (RO, + 0, + CO)
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Tit cdc cong thite trén, ¢6 thé tinh duoe « khi phan tich duge cdc thanh phin
trong khdi, nhung dé thuan tién khi theo d@i van hanh, ta ¢é thé ti€p tue rit gon
hon.

Tir thanh phin khéi kho, qua mot s8 bude biéh d6i, tinh duge:
21-RO,(1+P)-0, 21-PRO,(RO, +0,)

Co = = 2 g 1-26
0,605 + B 0,605 + P > (1-29)

4] day P - he s6 dac tinh nhién ligu, chi phy thuge vao thanh phén, déi véi
nhién liéu rdn va 1ong cé:
OI

v

Hlv -

PB= 2,37———~—-—-~8~—~ (1-27a)
I i

C" +0,3758" e

D1 véi nhién liéu khi:

- 0,162(0" —0,302N")
c" +0,3758"

B=2,37 Hy U (1-27h)

hoiic

0,0IN, +0,79V7

B=021 (1-27¢)

RO,
Vi nhién liéu rin v 16ng B 12 mot s& duong twong doi nho, vdi nhién ligu khi
B thay ddi tuong d6i nhiéu, véi khi thién nhién B = 0,7 + 0,8; khi 10 gaz bang =
0,04 + 0,06; khi 10 cao B ¢6 thé 1a am.
Khi chdy hoin toan véi o > 1, trong san pham chdy khong c6 CO, nén:

21-0, .
= : 1-28a
= 0289

Khi chdy hoan toan vdi o = 1 thi hrgng 6xy trong khong khi khong cdn nén ta
dugic RO, 14 16n nhdt, ta c6:

RO,

max __ 21

ROM = 2 (1-28b)
1+ B e e
Thay gia tri cta O, va RO, vao (1-25b) ta duge: ;
21 Rogﬂﬂ.x

(1-29a)

o= =
RO, (1+B) RO,
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hoic thay (1-28a) va (1-28b) dugc:

0 LI P (129
: a 21-0, 12%b)

V& bd mia, thinh phin 6n dinh, khong ¢ lwu huynh, ¢é (hé tinh theo bidu
thie: '
19,55

+0,0126 (1-29¢)
; e

Thi du v CO, = 17%, tinh ra o =1,16; v6i CO, = 12%, tinhra o = 1,64,

Nhu vay, khi do duge RO 12 ¢6 thé tinh duge o theo cong thite ho#ic do thi
(hmh 1-2a) vi RO,™ chi phy lhuoc vao dac (inh nhlcn fieu, c6 the tinh trude doi vl
mdi loai nhién ligu .

Con khi bigt duoc O, thi cing thuan 1¢i, ¢6 thé tinh ngay duge a theo cong
thiic hoidc d6 thi (hinh 1—2b)

d. Entanpi ctia sdn pham chdy va khong khi. Cac qué trinh truyén nhiél trong
15 hoi déu tién hinh trong diéu kién gin nhu dcmg 4p nén luong nhiét (rao ddi biang
1u0r1g thay déi cntanpi cia chiing. Entanpi cla sin pham Lhay do dat 1 kg (hodc 1

n7'tc) nhién figu: .
e=2L=1"+ (o - 1)I°KK , ]JMgnl (1-30)
trong da: |
P a c.ntanpi ctia khéi khi dot chdy hoan toan 1 4g nhién Héu voi o = 1:
U = TP+ P + Lo -
= Vo Cror + Vel Cyhe + VoaoCybho» Kilkgnt  (1-31)
I’ 12 entanpi clia kh:("mg khi khi d6t chdy hoan loim. vii o= 1:
P =V2%5l G (1-32)
g day Cizorr Con:Corzor Co - it dﬁng thé tich dfmg 5p trung binh trong
pham vi nhiét do 1 0 = {°C.

Tr Lrong hop dét nhién liéu nhiéu tro (A% .1 5) vii tro bay nhleu cén lmh thém
cntanpi cua tro:

Iv
[,=a, '“?O_OC‘ A, Kkend

trong d6
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A" thiinh phan lam viéc ciia tro:
a, 14 1y 18 tro bay theo khéi:

CiIanhiét dung riéng chia tro cho trong bang,

20 —
78 1 &8 020/9 [_
76 5 . : — 7L ///
4 : — G 9 . %5.
L ’\1 7N T
7z %‘; 5 b/ / =436
P 4 (iT

[

74
70 L7 42 13 14 15 16 20 L7 L2 13 74 15 76
HE 88 hhdng khi this o¢ HE 56 hhing khi thia o
Hinh 1-2a. Quan hé clia RO, véi a Hinh 1-2b. Quan hg clia O, véi o

Nhi¢u khi ngudi ta tinh entanpi tuong tng v6i cdc nhigt do tr 100°C dén
khodng 2000°C r6i 1ap thanh bing hotc d6 thi ticn cho viée st dung.
B. BJi vdi nhién licu khi.

Phuong phdp tinh todn twong (v nhu véi nhién liéu rén nhung & day, thé tich
nhiing chat chdy dugc & thé khi tinh theo #’tc, cu thé 1a:

Phin ting chiy H.,:
H, + 1/20, — H,0+ Q,
tite 1a: i
22,4 ni'tec Hy + 22,412 mte O, — 22.4 mite H,0
- nghia 13 d€ dot chdy 1 n’tc H, cin 0,5 n'tc O, va sau phéan tng thu duge 1 e

H,O & thé hoi.
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Phéan ting chay CO:
o CO + 1/20, - CO,

6 nghia 12 d€ d6t chdy 1 #r'tc CO cdn 0,5 m'tc O, va sau phén ung thu duge 1 nre
CO,.

Phén tng chdy S:
S+0,— 80,
suy ra khi dot chdy 1 ni'ic S cén 1'n'tc O, thu duge 1 #i'te SO,.
Phan tng chédy H,S:
H,S +3/20, — SO, + H,O
suy ra khi d6t chdy 1 m’tc H,S céin 1,5 i'tc O, thu duge 1 m'tc SO; vi 1 m'te H,0.
Phan ing chay CH,:
CIL, + 20, = CO, + 2H,C _
suy ra khi d6t chdy 1 m'tc CH, cin 2 w'te O,, thu duge 1 m’te CO, va 2 ni’te H,0.
Phén tng chdy cacbua hydro:

C.H. + (m + %)02 > mCO, + —;—HZO

e 1 . n ; ' .n
suy ra khi d6t chdy 1 n'tc CoH, c¢in (m + Z) m'tc O, ths duge m #’te CO, va S
nr'te H,O.

Ciing suy ludn tuong fir nhu phéin trén, ta tim duge thé tich khong khi 1y thuyét
(chdy hoan todn véi o = 1) dé d&t chdy 1 »’tc nhién licu khi:

V% = 0,0476{0,5CO + 0,5H, + 2CH, + 1,5H,S

+2(m + %)CmH,1 - O], mitcint'te (1-33)

Thé tich céc thanh phdn clia san phdm chay ly thuyst:
Ve = 0,01(CO, + CO + 2CH, + H,S + TmC, H,) , ni'te/n’te (1-33a)
Vo, =0,79V% + 0,0IN" , wr'tc/ni'tc (1-33b)

¥

Voo = 0,01(H, + 2CH, + H,S + z% CH.)

+0,012d, + 0,0161V%, , nr'tc/nr'tc (1-33¢)
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trong do:

CO,, CO, CH,, 1,8, C H,., Hy, N, - thanh phin thé tich cée chdt khi dd trong
nhién liéu khi, %;

d, - d% chia hoi tl"bﬂg nhién lin khi, g/mjrc.'.
Trong thuc t&, lwong khong Khi cin thit Ve = V%, o cd thé chon tir 1,05 +
[,13, vi luong san phim chdy thyc t& so voi khl g6t hodn toan véi o = 1 ¢6 thém:
AV + Vir = (0 - DV
luong hol nude ¢ thém:'
AV o =0,0161( o - DV%
con Vo khong thay doi.

Thi dy 1-2 Cho mét loai than ¢6 thanh phdn o = 45,83%, HY = 3,13%, N" = 0,85%, O =
5.59%, §¥=0,5%, W*=10%, AY=13410%, Thi tinh:

1. Nhiét tri ciia than Q.
-2, Thé tich khong khi cén thigl dé d6t chdy | kg nhien ligu véi o =1 vhia= 14
3. Thé tich vi entanpi cha sin phim chay & 100C°C khi d6t 1 kg nhién licu.
Gidi: ’

1. Nhiét tsi clia nhién igu tinh theo céng thiic kinh nghiém ciia Mendeleep:

Q" = QF, — 25(9H,, + WM, kfikg

100 - A" — W
Q=0 100
Q.= 340CF + 1250H° + 110(S° - 0
trong dé:
100
coor— U syl =82%
100 — A" — wW" 100 - 341 -10 7

Hf =5,6%; §& =0,9%; 0° = 10%
QF, =340.82 + 125056 + 110.(0,9 - 10) = 33879 klfkg
Q) = 18938 —25.(9.3,13 + 10) = 17984 kfikg
2. Thé tich khong khi cin thi€t 4é d6t chdy hodn toan 1 kg nhién l‘ié.u voio= 1
V0 = 0,0889(C" +0,3755") + 0, 265H" - 0,03330" )
=0,0889(45,8 + 0,375.0,5} + 0,265.3,13 - 0,0333. 5 59 = 4,73 m'telkgnl
Véi o = 1.4, lugng khang khi cén thidl Vi = 144,73 = 6,622 nwltelkgnl

3. Thé tich san phim chiy véi a=1: WO = Vs + Vi + Vi
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Virap = 001866(C" +0,3755") = 0,01866(45,8 + 0,375.0,5) = 0,859 nr'tcrkgnt
| V=079V % + 0,008N" = 0,79.4,73 + 0,008.0,85 = 3,75 n’teskgnl
V"mo =0,11LH" + 0,0124W" + 0,0161V°y,
= 0,11.9,.3,13 +0,0124.10 + 0,0161.4,73 = 0,548 nr'tc/kgni
Vi o = 1, thé 1ich khéi kho bing:
Vo = Yorop + Voya = 0,859 + 3,75 = 4,61 ni’rcthgnl
va 16ng thé tich khéi bing:
VO =4,61 + 0,548 = 5,16 m’tcikgni
V6i o= 1,4 trong khai 6 them:
AV + Vg, = (a0 -1V,
=(1,4 - 1).4,73 = 1,892 n’tctkgnl
va: AV = 0016100 -1V = 0,030 nrrclkgn
Téng thé tich khéi lic d6 bing:
V= 5,16 + 1,892 + 0,030 = 7,082 m’tcthkent
Entanpi clia sdn phf{m?chéy & 1000°C:
Khio=1 cé:
Py= Vrox{CyDroz + VDNZ(CP[)NZ + VU.ngo(Cpt)nzo
=0,859.2203,5 + 3,75.1391,7 + 0,548.1722,90 = 8036 kFikgn!
Khi o =14 cé:
I =T% Ha '1)19:(}( = IOK +(a - 1)VOKK(CI]{)KK
= 8056 + (1.4 - 1).4,735.1408,7 = 10721 kiikgnl

1.5 CAN BANG NHIET VA HIEU SUAT CUA THIET B] SINH HOI

1.5.1 Phuong trinh can bdng nhiét, nhiét lugng ¢6 ich va sudt tidu hao
nhiénJidu :
1. Phurong trink cdn bang nhiét:

Khi d6t chdy | kg (hodc I m’tc) nhién liéu, nhiét tod ra trong 15 hoi duoc can
bang theo phuong trinh:

Quw=Q +Q+Qy +Q, + Qs + Q, kfikgni .(1-34::1)

hodc viét theo phin trim, bing cdch chia ca 2 v& cho Q,,:
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100% =q; + Qo + 3 + s+ ds + qs (1-34b)
& day Qj, 4 nhiét Tugng cAp cho 10 hoi khi d6t 1 kg nhiénligu, c6 thé tinh theo:

Qu=QF + Ty +Lue +Q, - Qu, Kkgnl = (1-35)
trong do: ' ' -
» Q" - nhiét trj thap clia nhién li¢u 1am viée, kI/kg;

e I, - nhiét vét 1§ clia nhién ligu tinh theo 1,=C.t, » &J/kg; trong d6 C, la nhict
dung riéng trung binh cia nhién ligu & nhiét do nhién ligu .

Véi nhién ligu rin va 1dng co:

_ Iy lv
Crll = CKnl 100 W_‘ + 4,184 w
100 100

, kllkg

C*_ 1a nhiét dung riéng trung binh ciia nhién ligu kho, vi antraxit va than
gy 6 thé 14y bang 0,92; véi than d4 1y bang 1,08; véi than nau 14y bing
1,13 kifkg.do.

V& madut:
CX |, =1,74 + 0,0025t, kifkg.do
Vi nhién ligu khf ¢6 thé tinh:
Cy = 0,01(Cyfo-CO + Cyp-Ha + Copaa. CHa + ) klfm’tenl

Thong thudng T, rdt nhd, chi cin tinh khi nhién ligu duge s&y néng trudc
khi dua vao 10.

o I, - luong nhiét do khong khi dugc sdy néng bing ngudn nhiét ngoai:
Lo = @0 Vol Cla- (COWL K~ (1:36)

o’ - he s6 khong khi thira & ddu vao bo sdy khong khi, biing hé s6 khong khi
thira trong buSng Ifra tri di h¢ s6 khong khf lot vao bo sdy khong khi va budng
Tira.

o Q, - lugng nhi¢t do hoi ding dé phun nhién i¢u vao, c6 thé tinh:
Q, = G,(i, - 2500), kI/kg ' (1-37)
G. - khéi luong hoi diing d€ phun 1 kg nhién liu hodc 1 /it ddu, ¢6 thé 1dy theo

P

kinh nghiém, thudng cdn khoang 0,2 + 0,5 kgho/lit ddu;
i, - entanpi ciia hoi ding dé phun nhién ligu; ;

2500 12 entanpi clia hol nude trong Khéi.
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o Q, - nhiét lugng cén ding dé phan huy mudi cacbonat khi d6t dd ddn, c6 thé
" tinh theo cong thic: '

v

A%
Q. = 4060k~ kg
00 "¢

trong doé:
A", - ham lugng mudi cacbonat trong da dfu;

k 12 he s& phan huy mudi cacbonat, khi dét ting 14y bing 0,7, khi dét
phun 14y béng 1;

4060 1a nhiét lugng cén thi€t dé phan huy 1 kg mu6i cacbonat.

Trong phin 16n trudng hop thudng gap, c6 thé 14y gin ding Q,, =~ QY , vi cdc
thanh phin khic, hojc khong ¢6, hoac 14t nhd so véi Q" nén cé thé khong cdn tinh
dén.

Q, - nhiét lugng 6 ich, titc [a phin nhiét di truyén cho moi chét.
Q, + Qg - céc loélj 6n thit nhiét, x4c dinh bing thuc nghiém.

2. Nhiét lugng ¢6 ich, hiéu sudt nhiét va sudt tiéu hao nhién liéu:

-~ Nhiét liwong ¢6 ich Q, c6 thé tinh theo:

Q= %ZDiAii . (1-38)

B- sudl tiéa hao nhién liéu, tic 1a ugng nhién liéu d4 d6t trong 1 gio, kglh;

D, - sin lrgng maéi chét di sin xuét ra trong 1 gie, c6 thé 1a nude ndéng, nude
s0i, hoi bio hoi kho, hoi qui nhiét, hoi qud nhiét trung gian, con ké ca lugng
nudc x4 10 (tinh khi ty 18 x4 10 vagt qua 2% san lugng), kgfh;

A, - lugng tang entanpi clia moi cht khi nude cap bién thanh moi chét:
Ai‘1= (ii.' inc) H ](J/kg

trong d6 i; 1 entanpi clia moi chat va i, 12 entanpi clia nuéc cdp, c6 thé tra
bang theo 4p sudt va nhiét do.

- Hiéu sudt nhiét cud 16 hoi 1a ty 18 gifta nhiét ¢6 ich véi nhiét dua vao:
Q

dv

c6 thé tinh theo can béng thuin:

N = 100% = q,% . ' (1-39)
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D.AL .
o= 2285 000, (1-392)
B dv
hodc can bing nguge:
M=100-(Gp + g+ +gs+ ), % (1-39b}

Tinh theo cong thiic trén duge hi¢u sudt thd, néu trlr bét phan nén g Iu’dng ding
cho bin than thiét bi sinh hoi ta duge hiéu suét tinh.

Tir céc cong thife trén; ta ¢6 thé tinh duge sudt tidu hao nhién liéu:
Z DAl
'mQt

Ta thﬁy sufit tiéw hao nhién liéu ty 1& nghich véi hléu sudt, nhu vay Lang hiéu
suét, hodc gidm tén that nhiét s& tiét kiém nhién ligu,

, kalh e, (1H40)

Thi du 1-3. Trong mdt givr 1o hoi sidn xuat ra 400 kg hol bao hod kho va 100 i nade soi & &p
sudt § bar tit nude cdp 20°C, dang hét 100 kg nhién lidu ¢ nhiét tri 16248 Kikg.

a. Tinh higu sudt nhiét cda 10 hoi.
b. Néu cho biét q, = 13%, q, = 3%, q, =12% thi g; bing bao nhidu?

c. Néu diing 10 hoi d6 dé sén xudt 500 kg hoi bio hoa khé thi cdn bao nhieu kg loai phign liéu
trén? ’

Gidf;
D, Aj;
a) Hi¢u sudl nhidt cha ldo hoi: 1, = EB L. 100%
t
Biét ép susit chia nude va hoi trong Id hoi bang 8 bm o bang Tidi nu6ce 'm cd:
= 84 5 kg '

" =720 kTikg,

i = 2769 kiikg;
thay vao ta duge: _
_ 400(2769 = 84,5) + 1000720 = 84,5)
- 100.16248

100% = 70%

b. Ta c6 qs = 100 -~ Gy~ 43~ 4y = 100-70-13 -3 - 12= 2% *

o B - ZDi:A1i L 3002769 -845) ..o o .
n QY 0,7.16248
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. 1.5.2 C4c loai t&n that nhiét

1. Tou thdt nhiét do chdy khong hoan toan vé co hoc Q,, q,.

Day 12 16n thit do sau khi chdy con s6t lai mot s chét rén chy duoc, dugc
biéu thi bing Q,, k/fkgnl hodc g, = (Q./Qy,).100%. D&t nhién liéu khi, q, coi nhu
béng 0, ddt nhién liéu 1ong vin c6 q, vi lic d6 c6 céc cacbua hydrd ning phan huy
thanh cacbon ty do dudi dang m6 héng nhu‘ng nhd dudi 0,5% nén ciling khong dang

quan tam; nhung khi d6t nhién liéu rén thi q, khd 1dn, cdn tim bién phdp giam
xudng nhat 1a khi dot trén ghi.

Phén chit rdn chdy duge cdn sét lai thudng do 3 nguyén nhan: bay theo khdi,
14n vao trong tro xi va lot qua ghi; 6 thé tinh theo:

Q.= QP+ Q%+ Q',, kiikegnl (1-41a)
Trong d6 phén t6n that do bay theo khéi:

G,
Q4—~1~6—6-B— %y 5 kT kgnl (1-42a)
phén 1an vao tro xi:
K, G
Fm e Q0 kilkgnl 1-42b
Q% 00 B Q 8 ( )
va phan lot qua ghi:
K G
! = —— ,U/]\. JI[ - N 1‘42C
Q. 100 & - Q" gn ( )
trong do:

G,, G,, G, - khoi luong chit rén gdm ca phin chdy duoc va tro xi bay theo
khdi, thai tro xi vii 1ot qua ghi trong 1 gid, kg/h;

B 1a lugng nhién liéu dung trong 1 gid, kg/h;

K,, K,, K, - ty 1& phan chdy dugc trong chit rin bay theo khdi, thai tro xi va ot
qua ghi, % ; thudng x4c dinh bang thuc nghiém, dot kiét, do lugng tro xi con lai rdi
tinh theo céc cong thite:

K,= 100 - A,
K,=100 - A,

K,= 100 - A, v

véi Ay, A,, A, 12ty 16 tro xi trong chit rin bay theo khéi, 1an vao tro xi hoic
lot qua ght, %;
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QY% QF, QF - nhiét tri chdy cla chét chdy duge trong tro xi, ching xdp xi
bing nhau, thuding iy bing 32600 k/kg.

Nhar viy:
32600 K, K K o
b P_*Gx+—‘ G ,kf/k [ 1~41b
(100 T 100 Y gl - ( )

C6 thé tinh theo cdch khac: phén chdy khéng duge trong cha’t ran thal ra Chmh
bing téng lugng tro xi clia nhién liéu c4p vio 19, tic 1a:

Q.=

A .l.v ..

100-K 100-K 100-K
LG, + G, + LG = B, kg/h (1-43a)
100 100 100 00 = . :
Alv )
Chia ca hai v& cho 00 B duge: a,+a,+a=1 (1-43b)

trong d6 a, a,, a, 14 ty 1& tro bay, 14n vao tro xi hoic 1ot qua ghi:

100-K, AY
a, = G, B)].100% 1-44a
, = {( 100 w/( . )] b _ ( )
100~ K A
= X G, B)].100% 1-44b
a, = [( 100 i 100 )] o ( )
100- K, A"
= G B)1.100% 1-44¢
a = [( 100 D/ 100 )] 4 ( )
Thay vio (ff42a, b, ¢) dugc:
K AV i '
bo—g —— B ° , kS kgnl 1-452)
Q% blOO_——Kb 100Qb g (
) K .Alv '
=a——2 S (F Rkgnl 1-45b
Q=00 K, 100 Q ‘f’ (1-43b)
1 .Kl Ah‘;. <
PP B , kikgnl 1-45¢
Q. 1100_K1 100Q1 gh . . ( )

Cudi ciing dugc:

32600 100- A,
= G, +
Q B ( 100 > 100

100-A, G, + 10(;(;0A1 G), kilkenl  (1-41¢)

hojc:
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K K. - K AV
= 32600[a, b ta LIS d ,kitkenl  (1-4
L ®lo0-x, "*100-k, Tlo0-x 100" Kken (1-41d)

Tri s8 a,, a,, a, phu thudce vao loai nhién igu va cach dot, theo kinh nghiém: _
dot than phun thii xi kho: a,=0,9; a,=0,1
dét than phun thai xi 1ong: a,=0,3 + 0,4; a,= 0,6 + 0,7;
dot ghi: a,=0,2; (a,+a)=0,8.

Q., q. phu thudc vao rdt nhiu yéu t6 nhu: tinh chét cfia nhién liéu, phiio‘ng
phap d6t, cdu tao cia budng lira va céch van hanh v.v...

Kich thude hat nhién liéu ¢6 anh hudng rét 16n; ddt phun cin hat min dé chéy
kiét vao trong; dot ghi cdn kich thude twong doi 16n va déng déu dé giam bét lot va
bay. Nhién liéu cé nhiéu chdt bdc va cdc thiéu két dé chdy ma gidm duge q,; néu
nhiét do nong chdy cia tro xi thép, coc lai khéng thigu két, xi chdy long boc lﬁy
than c6 thé lam ting q,. Cich d6t cling ¢6 4nh hu’o‘ng 16n: dét phun bay nhidu,
nhung néi chung g, nhd; dét ghi lot nhiéu va cling ¢4 thé bay nhiéu, nhét 12 khi dot
than cdm, q, ddng ké, cén duoc nghién ¢tu khic phuc. Diing ghi ¢6 khe hé nhd thi
khong di khong khi, ding khe hé 16n thi dé bi lot. Budng lra kich thude nhd, nhiét
d6 cao, dé chay kiét, nhung néu qué nhd, thoi gian hat than luu lai trong budng lira
qué ngén chwa kip chdy hét da bay ra ngoai; budng Ira kich thudc 1én qud, tuy thdi
gian luu lai dai nhung nhiét d9 khong di cao, vin ¢6 thé 1am ting q,. He s6 khong
khi thira cling ¢6 anh hudng, o nhd khong di oxy dé chdy kiét, nhung néu o 1én
qud, nhi¢t do budng Iira thdp, tdc d hat than 16n, c6 thé Iam ting q,.

Thi du I-4. Trong mot ca vah hﬁnh. d6t hét 25400 kg than ddco QX = 2135%'kf/kg. 46 tro AV =
18,45%, can phan chat rin lot qua ghi dige 237 kg, thai theo tro xi dm:ic 4020 kg phan tich thanh

phin tro duge A, = 67,1%, A, = 88,75%, A,=79,3%. Tinh g,
Gidi:
Ta co:
Q= 2 Q;: 100%
Qy Q'
‘ 32600 K K K
trong d6 Q= 21352 kJikg vi Q= ——(—2 G, + —* G, + ﬁ Gy, kitkgnl

B 100 100
25400

= 3175 kg/h.

K, =100 - A,= 100 - 67,1= 32,9%;
K,=100 - A, = 100 - 88,75 - 11,25%;
K,=100- A, =100- 79,3 = 20,7%
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4020 =
Gy= —= =505 kelly - Sai

7' oo
G = 33— =50,5 kglh; - it

G,, tinh theo c4n biing tro:

BAY —(G,A, +G,A)) .

G =

b Ah

'3175.18,45 — (502,588,8 + 29,625.79,3)
- =175 kglh
67,1
Thay vao ta dugce;

32600 ,32,9 11,25 20,7

= T (T TS+ R 502,54 S 20,625) = 1235
=575 Goo 100 loo 20250 = 1235 kilkgnl

va

1235 '
q = Q,“ = 100% = 5,78%:
v 21352 _

L

2 Ton thdt uktet do chay khong hoan todn vé hod hoc Qg , s

Day I plmn ton that do con s6t lai trong khdi mé‘)t s6 chat khi chay deO’C nhy
CO H,, CH, vov...; duge bidu thi bing Q,, H/kgni_ hoic q; = (Q,/Q4,)-100%.

q; khéng 16n, dét than phun khong qua 0,5%; ddt theo 16p 16n hon mét it, bing
khoang 1 + 4%;vi thi€u oxy & phia trén va ¢6 phén dng hoan nguyén sinh ra CO;
dét nhien ligu long vi khi khoang I'+ 3%; trong d6 d6t nhién liéu khi c6 16n hon do
trong uhién liéu khi thudng c6 nhiing chit khé chay nhu CH, cé nhiéu tr ong khi
thién nhién va N,, CO, trong kh{ nlﬁn tao. C6 thé tinh duge Q, vi q, trén co sd xdc
dinh thiwnh phin va thé tich clia khéi:

Q3 = Vk“m[126.co + 108.H2 + 358.CH4 +

+ EQCmH.,.CmHI',](l - %‘6) , kJkenl (1-46a)

O day: Vi, 12 thé tich khéi kho khi d6t 1 kg (hodic | ni'te) nhién liéu;
CO, H,, CH, v.v... - thanh phén thé tich c4c chét kKhi trong khéi, %;

12600; 10800; 35800, Qcyu, V.v... - phiét tri cla cdc thinh phin khi chdy
duoce ¢6 trong khoi. N .

Khi dét nhién lidu rin va 1éng, chat ki chay duge con sot lai trong khoi chil
y&u 1a CO, nén co thé tinh gin ding Q, theo bidu thiic:
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Q, = Vypue(126.CO)(1 - %“6) , kJtkgnl (1-46b)

Vro, + Veo cY 40,3758 |
Thay Ve = = = vio, ta dugc
RO, +CO 0,54(RO, +C0O)

233(C"+ 0,3758")CO 100 —~q,

= . , klikenl 1-46¢
@ RO,T€O 100 8 (1-460)
Ciing ¢6 thé diing cong thitc kinh nghi¢m sau:
gs=3,2.2. CO, % (1-46d)

trong d6 CO la thinh phén thé tich cla oxyt cacbon, % va o 1a he s6 khong khi
thira. :

Q.. Us phu thudce vao khd nhidu yéu t6 nhu: hé s6 khong khi thira, nhién lidu va
phuong thic hén hgp nhién ligu, hinh dang, kich thudc budng kia va nhiét do trong
budng lira.

Heé & khong khi thita o d 16n, di 6xy dé chéy kiét, g, gidm, nhung néu o qud
16n lam gidm nhiét do budng lira thi g, lai tang len.

Néu phuong phap dua khong khf vao budng lfra c6 thé xdo trgn céc chét kh,
tao didu kién (iép xvc 16t v6i 6xy thi nhién liéu d& dang chdy hoan toan va ¢ giam.

Nhién liéu rén, d6t phun, g5 nhd vi CO sinh ra it hon, lai dé tigp xdc vdi Oxy
nén dé chdy kiét; con khi dét theo tdng khé trinh khoi phan ting hoan nguyén tao
thanh CO va hién tugng thi€u 0xy & trén 15p nhién ligu nén tén thit q; 16n hon.

Nhiét do trong budng lira thdp lam tang s, thi du khi van hinh & phu tai thép,
nhat 1a d6i v6i budng lira 16n, Xung quanh ¢d bé mat ti€p xtc véi nude thi q; 160,
tuy nhién néu kich thudc budng lira qua bé th} nhiét do budng lira cé cao hon,
nhing thasi gian luu lai trong budng lira qud ngfn, chua kip chdy hét da phai thai ra
thi cling 12m tang (.

Thi du 1.5. Thi nghiém d6i véi mot 1o hoi duge thanh phin nhién ligu: C = 555%, HY =
3.72%: O = 10.38%; N" = 0,98%, S = 0,99%, A" = 18.43%, W™= 10%,; Q" = 21353 Witkg; q,=
5.78%; phan tich khéi duge thanh phin thé tich RO, = 11,4%, 0,= 8.3%.

Hay x4c dinh t6n thit do chdy khong hoan toan vé hoi hoe Qs, q;.

-

Gidi:

233(C"+0,37558)C0 100 —q,
RO, + CO T 100

Q= N

trong doé:
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0= 21=BRO, - (RO, +0))
0,605 + p
v Iv
i p=237 H 3,1260

C" +0,3758"
Thay cdc gid tri d4 cho vio ta dugc:
3,72 -0,126.10,38

B =237 =0,102
55,5+ 0,375.0,99

v
21-0,102.11,4 - (11,4 + 83
€O = A-UL4+383) 4 104g,
0.605 + 0102
233(55,5 + 0,375.0.99)0,184 100 — 587
= 233 0184 = 194,826 klikg
1,4 +0184 . 100
Con

194,83
gy = Qﬁ 1009 = 24520
QY 21353

100% = 0,9%

3. Ton thdt nhiét do khéi thdi mang ra ngodi Q,, ¢,. Day 1a phin nhigt lvgng
do khéi théi ra c6 nhiét do cao mang ra ngoai, c6 thé tinh theo :

Q= My - L) (1 - ——) kllkgnl (1-47a)
val
4= % 100% : © .”("1,47|3)
dv

I, - entanpi cia khoi thai, tinh nhu phdn trén, tic 1a:
L=+ (0t - I)Iokkl + L,
0y, - hé 6 khong khi thira trong khoi thai ra ngoai, cdn céc entanpi 1%, Py, I,
phat tinh theo nhiét d6 khéi thai.
L, - entanpi clia khong khi lanh dua vio 10 hot, kJ7kgnl.

Phan tich, ta thiy hai yéu 1] anh huéng dén Q,, g, 12 nhiét 4o va hé s6 khéng

khi thira cta khdéi thai.

Hé¢ s6 khong khi thira cang 16n thi Q,, q, cing l'c’m, thé nhung o nhd qud, dnh
hudng dén qué trinh chdy, 1am ting t6n thét q, va q,, nén ta phai chon o sao cho
téhg tn that (q, + q; + qa) dat gia tri nhod nhat.
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Theo kinh nghi¢m, khi 7%
d6t nhien licu khi va long, c6
thé chon hé s6 khong khi thira .
cudi budng llra o = 1,05 + 76

; ) q 7 2 1"?4 / /
1,15; khi dot nhién licu rén Imin | . %

trong budng lira phun chon o 7 //
= 1,15 + 1,25, 46t trong | /
buéng lira ghi o = 1,3 + 1,5, 72 v :
ciing cdn chi y khong d¢ A

khong khi lot vao doc theo 72 //'

dudng khéi. : /
Nhiét do khéi thii 6 dnh 8
hudng rd rét dén Q,, q,. Kinh
nghiém vin hanh ciing nhu 4
tinh todn cho thiy, cif ting
nhiét do khéi thai 1én khodng '

12 + 16°C thi q, ting khodng ~J

1%. Nhu vay déng vé mit 5 l!\ \<

higu sudt, ciing tic la tiét ]

kiém - nhién liéu, nhiat d¢ \\T“““

khéi thdi cang thdp cang tét, ¢ : : — T 1
nhung diéu dé kéo theo nhitng 10 Lr 42 w3 74 15 06
khé khin khidc nhw t3n thém Hé 53 khdng ki Thia X

nhiéu kim logi vi phdi them Hinh 1-3. Chon o t&i uu

bé mit truyén nhiét vai do .

chénh nhiét d6 nhd, dic biét nguy hiém 14 d& gay nén hién tugng dn mon di¢n hod
& cdc b mit truyén nhigt phén cudi hé théng 10, nhét 12 khi d6t nhién liéu ¢d nhiéu
lru huynh véi d6 4m cao hodc thanh phin H, 16n. Khi dét nhién ligu kh(‘)ng ¢ Inu
huynh thi nhist do dong swong cla khéi khong qua 50°C, nhu‘ng néu nhién li¢u cd
1% luu huynh thi nhiét do dong suong ting dén khoang 130°C, cit them 1% lhum
huynh thi ting thém khodng 10°C. R& rang 12 khi d6t nhién ligu ¢6 hru huynh thi
hoi nuéc trong khéi ngung tu, lai gip SO; khi lwa huynh chdy, s€ tao ra acid
sulfuric, in mon céc bé mit kim loai. Do vay, trén co s& phan tich so sénh vé kinh
t€ va k§ thuat, thudng chon nhiét do khéi thai khoang 110 + 150°C cho Id hoi 16n
va 1 200 + 300°C cho 1d hoi nhd, twong dng tdn thdt q, bang khodng 4 + 8%; doi
khi véi mot s8 miu 10 hoi cong suét nhd phal chdp nhan nhiét d§ khéi tha trén
300°C, tén that g, c6 thé 1&n dén 15 + 20%.

Ciing cén luu ¥ 13, qua thoi gian van hanh, do bam tro xi va cdu ciin s& Iam
nhiét tré tang, nhlét d6 khéi thii tang va t6n thit g, tang.
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Khi tinh todn s0 by, ¢ thé ding cong thiic kinh nghiem dé x4c dinh nhlét do
Ichéi thai t, nhur sau:

- v&i 10 hot Ong 1tra:
D, 5 | .
tz-t,l=10,08ﬁ_ -545°c o - (1-48a)
- v&i 10 hot ong nude diat nam:

D
G-t = 6,65?‘) +5°C (1-48b)

- vdi 10 hoi 8ng nude diit ding:

D o
tz-rn=6,65—H£ - 45°%C” © T (1-48¢)

o] day:
D, - sén lugng dinh mitc ciia 16 hoi, kg/f;
H - dién tich bé mit truyén nhiét, m’; _
t, - nhiét d§ tinh todn ctia moi chél, véi 10 hoi bing nhiét do bao hoa ciia nudc
& 4p sudt 10 hoi, vdi 10 nude néng t, = Lﬂ% tlong do hn 14 nhlét do nudc
lanh ¢4p vio va t,, 12 nhiét do nuée néng 14y ra.

Ta thay Dy/H cang Iém, thi t, cang 16n, ¢, cing l(’i‘n nghia 12 tiét kiém duoge kim
loai lam bé mit truyén nhiét thi ting t6n thit a,, gidm hiéu sudt, tic 13 t6n nhién
ligu. .

4. Ton thdt do tod nhigt ra méi tricong xung quanh Qs, gs

Trong qua trinh van héanh, nhi¢t do bé mit cia he thong thiét bi 1o hoi déu cao
hon nhiét d cha moi tr uong xung quanh, nén {udn luén cé nhiét toa tit cac bé mit
dén moi mrcmg tao thanh t6n thét Qs, kF/kgnl va qs,%

- qs khong 16n, chi bang khoang 0,5 + 3,5% nhung gi4 tri tuyét ddi clia Qq nhiéu
khi ciing ddng chd §. Tén thit g phu thude vao codng sudt, vao dién tich bé mit, do
chénh nhigt d¢ gitta bé mat thist bi véi moi trudng, v6i hé 6 trao déi nhiét d6i luu
va bilc xa gura be mét véi moi trudng xung quanh mi chi yé&u 1a t8c do gié xung
quanh vi mau sic clia bé mit.

C6 nhiéu cdch dé xdc dinh q;. C6 thé theo phu’o‘ng pHdp udc tmh trén co s&

phuong trinh truyén nhiét bang d6i lui Q = F.au(t, - 1) ¢6 thé ding phu’ong phép
dong nhiét din’ qua tudng hotic 16p c4ch nhiét chon trude, tdc da bi6t chidu day va
he s6 dn nhi¢t clia vat liéu 16i tinh theo biéu thite:
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A
q= T(t] -1)

trong d6 t; v t, 12 nhiét do & hai diém do chon trude cé khodng cach 1a [; ciing ¢6
thé dung phuong phép cén bing nhiét trong gian [d hoi kiéu kin; cling c6 tdc gia
tinh qs= 100 - {(q+ Qo+ Qs+ Qu + Q).

Thudng xdc dinh theo sd liéu thuc nghiém va kinh nghiém xay dung thanh
‘bang s6 hoac do thi bidu din quan hé gitta q;= [,(D,) hoic qs = [,(BQ,) (hinh 1-4
a, b) trén d6 thi thudong cho céng sudt hoi dinh miic, vdi cong sudt dudi dinh miic
cd thé cho trén dé thi hodic phdi tinh theo cong thikc kinh nghi¢m:

B, '
(s = Qos——,% (1-49a)
D
95
“K I/ L1 S -
N ; 0.6 -
10 AN coBEMSt TH phy g4 ]
'’ \_ ]
N @) Ahing g BMTN pho &z | [ .
. o
2 s0 78 790 150 2¢9 3e0kgly
’ 200 300 408 600 800 1900 T/
O S
10 N
— |
o :
a5 50 K 3 4 5 67 8910 20 30 43 50 [kg/s)
1 i 1 i 1 1 1 ' i 1 1 i, 1 L 1
z 3 4 5 678 19 20 3¢ 40 50 : reg  ixolrhl

Hinh 1-4a. Quan hg gilra g5 véi san lugng hoi D, kg/s hodc 7h.

5. Ton thdt do nhiét vit Iy ciia tro xi Q, qs.
Day 14 t6n thét nhiét do xi théi ra ngoai con & nhiét do cao, thim chi con ¢6

thé & thé 16ng ndng chiy. Néi chung Qs, q¢ khong 16n, thudng chi cdn tinh doi véi
loai nhién liéu nhidu tro xi A* > 1,5% hotc khi théi xi 1ong, theo cong (hifc sau:

A,
=a,—Ct., kJik . , 1-50a
Qs 00 8 ( )
hodc:
_ Qs -
Qs = —.100% (1-50b)
dv : )

trong dé:
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t, - nhi¢t do cha tro xi théi ra, d6i vé&i 16 ghi hodc 1 than phun thai xi kho, c6
thé 1dy khoéng 600 + 700°C, néu thii xi 16ng c6 thé 14y cao hon nhiét do néng
chdy ciia tro xi khodng 100°C do k& dén nhi¢t dn néng chay cha tro xi, bing
khodng 1400 + 1500°C; _

C, 13 nhiét dung riéng cta tro xi, cho ‘uong céc bang, bing khoang 0,8 + 1,2
kIilkg.dg;
a, - ty 1¢ tro roi theo x1

Pai khi trong g con tmh dén cd t6n thilt nhiét do 1Am mAt hop tro xi, ddm lam
mat ghi v.v... bing nudc hOc_lC khéng khi bén ngoai.

% 2

1g0
a0

&a

4.0

ar ’ | | i
7 2 3 456 870 20 3050 700 200 300 600800 1309 x 10 S heat/h

£ L TR | ' PR SRR R |

7z 3 p J‘ o 50 100 200 00 mq maMW

. Hinh 1-4b. Quan hé giira g, vdi ndng suat nhiét BQ,, kcal/hhodc MW,

1.5.3 Thi nghiém can biing nhiét 16 hoi.

Khi 18p rép hodc sira chita 16n xong thudng phai tién hanh thi nghiém cén bing
nthigt, xdc dinh hiéu sudt vi cdc loai tén thdt nhigt cia 10 hoi & cdc diéu kién khic
nhau vé phy tai va he s¢ khong khi thira, 1am co s& d€ xéc dinh ch€ do van hanh
thich hgp, tim bién phdp gidm bdt t10n that, nang cao higu sudt, tiét kiem nhién liéu.
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Thudng ding hai cich thi nghxém can bing thuan (phuong phép truc ti€p) va can
bing nghich (phurong phép gidn tiép).

Trong thi nghiém can bing thun, cdn xdc dinh nhiét lugng c6 ich va nhiét
Iuong dua vao 16i tinh hiéu suft:

DAL
n = 3*_.100% ~ —QIL 100% = Z—m‘*ﬁ‘_.l()O% (1-51a)
v BQ )

dv 1 1

Vi 10 hoi cﬁng sudt nho thuéng dung phuong phap nay vi ¢6 thé do duoce céc
dai luomg nhu san Tegng hoi hode nude néng, do tang entanpl Iuong nhién liéu tiéu
hao va nhiét tri clta nd.

Vi 15 hoi cong su#t 16n, thudng ding phuong phap can bing nghich va xdc
dinh hi¢u sudt nhiét theo biéu thitc:

M =100~ (g + g + @4 + g5 + q¢), % (1-51b)

Nhu vay, phii x4c dinh cdc loai ton that nhiét rdi tinh hiéu sudt. Phai chd v
tinh sai 86 cyc bg va toan b thi nghiém. Khi xéc dinh theo can bing thuan thi sai
sG tzong dGi cla hiéu sudt:

_ . 2 7,02 | 2 v 2
S CRCRCECII

b t

trong d6 AD, A.Ai, AB, AQ," - sai s6 tuyét d6i clia san luong hoi hodc nude, ctia
hiéu entanpi, clia hirgng tiéu hao nhién ligu va nhiét tri.

Vi sai 6 tuyét d6i clia hiéu sudt:
A = 1.1, % . (1-52b)
Khi x4c dinh theo can biing nghich thi sai s6 twong déi bing:

2 2 2 2 2
= [.qu q'z] +(Aq3 an +(Aq4 'q4) J{Aqs qs] +(Aq6 %J
a; 2.9 q; 2.9 d, 2.9 a5 2.9 q5 2.9

(1-53a)

trong do: Aq,, Ads, Ay, Ags, Aqy 13 sai s8 tuyét d6i clia cée loai 16n that.
Sai 56 tuyét doi clia hiéu sudt :
An = AZq=06Zq.Zq% 5 (1-53b)

Sau khi c6 két qud thi nghiém, xay dlmg dutmg quan hé giita cdc loai hi¢u suit
va ton thit q véi cong sudt D 1am co s& chon phu tai kinh té déng thoi xay dung
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quan hé gitta tOng tdn thit Tq v6i he s6 I\hong klu thu’d db x4c dinh ch& dg van
hanh hop 1y. ST :

1.5.4 S0 qua vé hiéu suit exergi

Tl'ong can bing nhiét, ta 14y nhiét lugng dai dién cho ning hrqng dé so sénh,
danh gia. bay la phuong phdp truyén lho'ng, hi¢n nay van dang sir dung réng rai.
Tuy nhién, phuo‘ng phép nay c6 nhuge diém 1a trong ton that phai ké dén ca phin
nang lugng mi trong méi trudng thyc t€ xung quanh khong (hé khai thac s& dung
duge, tite 13 phan nang lugng c6 trong nhiing vat ¢6 nhiét d9 bang hoic thdp hon
nhiét do m6i trudng xung quanh, do dé rdt ¢6 thé rit ra nhiing két luin khong that
hop 1y vé miit ky thuat. Thi du khi phan tich can biing nhiét trong nha mdy nhi¢t
dien thi 10 hot c6 thé coi 1a thiét bi hoan thi¢n nhat, hi¢u suft cé thé dat dén 92 +
93%, trong khi dé binh ngung co 16n thit 16n nhat, c6 thé dén 30 + 40%. Tir két
qui d6 d& dra d&n k&t luan 1a cdn hoan thién binh ngung; nhung thyc ra nhiéf luong
do nudc lim méat ra khdi binh ngung rat kho tan dung vi nhiét do cia nudc do
khong cao hon nhiét dd mdi trudng bao nhiéu.

Nhitng nam gin day, dé dai dién cho niing hrgng ngum ta con diing mol thong
s§ khac, dé 1a exergi, tic 1a phﬁn nang lu’cmg 151 da ¢6 thé sit dung dugc trong diéu
ki¢n moi frudmg xung quanh.

Doi v6i moi chit, exergi biing:
e=(1-1p) - Tols - sq), klikg o (a)
Vi nhiét Tugng q trayén tir vat ¢6 nhiet do T, thi exergi cﬁauhrgng 1ﬂn’€:t nay
biing: e
T . : B
e, =(1- 70), kilkg _ _ (b)

O day i, s, T 1a entanpi, entropi vi nhigt do ciia vat & trang théi khdo sét, con
i, So, Ty 12 entanpi, entropi vi nhiét d6 ciia vat & trang théi cin bang vdi moi trudng.
Hiéu suit exergi dugc tinh nhu sau:

ne= - 100%m1-§—6 . . (c)

trong do:

e, 11 exergi 1dy ra duge tir h¢ thdng, trong 10 hoi d6 1a exergi clia hoi hodc
nudc nong 18y ra, tinh bing:

e,= (i - o) - To(sy - S0);
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e, lé excl gl dua vao, bing exergi clia nudc cip vA exergi clia nhiét lrgng
lruyén tir khéi dén moi chit:

.6 = €t e = (lnc 10) TD(Snc SO) + q(l - T_) k]/kg
bl
CThi u V61 mot 10 hoi ¢6 ché do lam viec: nhiet do trong budng 1ira 1a 2000°C,
nhlét dG khﬁng khi ngoai troi 1a 10°C, 4p suft khi quyén 0,98 bar, nuée cdp Ia nudc
bao ho& & 4p suat 1a 4 kPa, hoi qué nhiét sdn xuét ra c6 théng s& 1a p, = 166,70 bar,
: 50°C;ita tinh duoc :

6= (3472 - 42) - (273 + 10).(6,5029 - 0,1511) = 1631 kJ/kg

e, = (139 - 42) - (273 + 10).(0,4241 - 0,1511) + 3633(1 - — 0273
o 2000 +273
= 3225 kijkg
ne= 2931 1009 = mﬁ%'
3225

Ta thdy t6n that exergl trong 10 hoi Ien dén khoang 50% va ngudi ta tinh duoc
t6n thit trong tuabin chi khodng 4%. Véi két qua nady thi chinh 10 hot 1 thiét bi
dang dugc quan tAm cdi ti€én ma khéng nén t6n thi glO tim bién phdp tan dung nhlét
thai ra tir binh ngung.

1.6 SO QUA VE QUA TRINH SINH HOI VA NGUNG TU TRONG LO HOI VA HE
THONG CAP NHIET

Nudc ciing nhur nhiéu don chit thuorng gdp déu cé thé ton tai & pha hoi (khi),
pha 1éng va pha rén tuy theo didu kien 4 ap sufit va nhiét d6. Dudi téc dung clia nhiét
céc chdt s& thay d6i trang thdi va c6 thé thay ddi pha. Trong h¢ thdng cép nhigt
thudng tién hanh trao déi nhi¢t trong dién kién gin nhu dang ap. Thyc ra, ta ¢6 qua
trinh drmg ap khi 16 hoi va hé thGng cép nhiét Iam viéc 6n dinh, nghia 13 hoi san
xudt vira bing lugng hoi tiéu thy. Néu lugng hoi sdn xudt ra nhidu hon lugng tiéu
thu thi 4p sudt he lhﬁng s€ tang va nguge lai, néu hoi sdn xudt ra it hon lugng hoi
tieu thy thi 4p suft s& gidm xuéng, :

Khi nhan nhié¢t diing dp thi thé tich néng thudng ting hoic trong, lu‘cmg neng
gidm, entanpi va entropi luén luén ting cdn nhiét do chi tang khi t6n tai mot pha va
khong thay do6i khi chuyén pha hodic hai ba pha cling tdn tai. Néu duy tri dp sudt
trong pham vi trang thdi ba pha vi trang thdi t6i han thi khi nhan nhiét, nhiét do,
pha rin ting dém dén nhiét do néng chiy (hodc dong dic) thi khong thay ddi cho
dén khi pha rin chuyén hoantoin thanh pha 16ng, sau dé nhiét d¢ lai ting din cho
dén nhi¢t do bdo hoa (hodc nhiét do soi), nhigt do khong Ihay déi cho dén khi pha

49



Admin
Textbox

Admin
Textbox


16ng chuyén hoan toan thanh pha hoi, sau d6 nhiét do tiép tuc tang Khi thadi nhiét
thi nguge lai.

Du6i pham vi trang théi 3 pha, khi nhan nhgt pha rin chuyen thanh pha hoi,
khong qua pha 16ng, ta goi 1a thang hoa.

Trén pham vi &p sudt téi han, khong con ranh gidi gitra pha long va pha hoi.
Con trong pham vi gnra ps VA Py (xem hmh 1-5) thuong gap cung <6 m(“)t sé dic
diém nhu sau

- Khi dp suét tang thi nhlet do bao hoa tang, thi du & 4p suaft 2 bm thx nlnel; dC)
bo hoa 1a 120,23°C, & 8 bar 1a 170,42°C, & 20 bar 1a 212,37°C;. nhu‘ng cao nhat
ciing chi dat 374°C & 4p sudt rit cao 13 225,22 bar; cho nén mudn gla nhiét & nh1ét
d6 cao thi diing hoi & 4p sudt cao.

- Khi 4p sudt ting thi nhiét fm ho# ho hoac ngung tu g1am Thi du & dp suft
khi quyén khodng 1 bar thi nhiét 4n 1a 2258 kJikg, & 8 bar con 2048 kJ/kg, 6 20 bar
con 1891 kJ/ke, va & 225,22 bar chi con 27,4 kJ/kg; cho'nén khi khﬁng cin gia
nhiét & nhiét do cao thi khong nén ding hoi & dp sudt cao.

- Khi 4p sudt cao thi sy chénh léch mar do gilta pha long VA pha hot g1am anh
hutng khong tot dén tudn hoan tu nhién. Thi dy nhu & 4p sudt khi quyén p’ p
1,694 : 0,0010432 = 1624 14n, & 8 bar la: 0,2403 : 0 0011149 = 215,5 lan; & 100
bar, 1a: 0,01803: 0, 0014521 = 12,4 lfm

Tit trang thdi t6i han trd lén, su 2, bar
chénh 1éch niy khong con nita nén khong )
thé c6 méin hoin ty nhién ma pha1 dung
tuan hoan cudng bic.

- Khi 4p sudt thay 661 thi sy phﬁn bd
nhiét hugng cho céc giai doan cla qua
trinh ho4 hoi ciing thay d6i. Thi du dua 00
nude tir 20°C hoa thanh hoi quéd nhiét &
500°C, dusi 4p sudt 1 bar thi nhiét lu’o'ng .
c¢én cho qua trinh dun soi bing Q= i1 “
=417,4 = 83,7 = 337 kJ/kg, nhiét cin cho
qud frinh' hod hol bang gy = 1 = 2258
kJ/kg, nhiet cdn cho qué trinh qud nhigt :
bing: qy, =1 - i" = 3488 - 2675 = 813 790| -, 4
I\J/kg, tdng nhiét lu'o’ng bing 34793

400

Né’ué.psuétla100barthiq12-m-' e ol
1407,7 - 932 = 1314,5 kllkgi ass = 1317~ "0 17807 200 137415
kilkg, oy = 3372~ 2725'= 647 kilkg v+ o o
tdng nhiét lugng bing 3278,8 kT/kg. -+ - Hinh 1-5. DS thj p-t cua H,0
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Ta thdy 1 1 hoi 4p sudt cang cao, ty 1 bé mit dan sinh hoi cing gidm so véi
bé mat bg ham ndoc va bo qud nhiét. Néu cho 1 kg hoi qud nhiét & S00°C thai
nhiét, ngung thanh nuée 20°C & céc 4p sudt khac nhau thi cling thai ra nhiét lugng
tuong dng.

- Ciing cdn Iuu ¥ 1a khi chuyén pha, s6i va ngung thi hé s& (04 nhiét d6i lvu 4t
16m, nhi¢t d¢ lai khong thay déi, nhiét lugng trac d6i nhidu. Do vay trong h¢ thong
clp nthiét rat hay sir dung qué trinh s6i va ngung.
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- ' Chuong Il
QUA TRINH CHAY
VA THIET B| BUONG LUA

Nhu di n6i dén & chuong 1, thiét bi sinh hoi c6 hai nhiém vy chinh: nhi¢m vu
thit nhat 13 chuyén hod nang cGa nhién ligu thanh nhiét nang mét cdch ¢ higu qua
nhét, tic 13 i€n hanh qué tinh dot chdy nhién lieu mot céch triét dé, d6 1a noi
dung chinh ciia chuong hai ndty. Nhiém vu chinh thit hai 13 truyén nhi¢t tir sin
phdm chdy cho moi chat véi higu qué cao nhat d€ bién moi chat tir thé 1ong & nhitt
do binh thudng thanh nudc néng, nudc soi, hoi bio hod hodc hai qud nhigt thoa
min nhu cdu cila ho tieu diing, dé & 1a d6i tugng nghién cttu clia chuong ba.

2.4 cO sO LY THUYET cUA QUA TRINH CHAY TRONG BUONG LUA

2.1.1 Cac giai doan cGa qua trinh d&t chay nhién li¢u trong budng Ilra

Tir khi dua vao budng lira dén khi d6t chay hét nhién ligu da trdi qua mot qua
trinh thay d6i vé vat 1§ va hod hoc rdt phic tap xen k& 14n nhau, néi chung ¢6 thé
chia thanh m#y giai doan chinh nhu sau:

Ddi véi nhién liéu réin, qué trinh chdy gom 4 giai doan:
e Giai doan sdy ndng va sdy kho nhién ligu.
o  Giai doan thoat chat bc va tao co.
e Giai doan chiy chat bdc va coe. ‘

s (iai doan tao tro xi.
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DGi v6i nhién Tieu 1dng khong <6 giai doan (ao e va tao xi. Vi nhien iieu
khi chi c6 giai doan siy néng va chiy. :

Cac giai doan clia qua tiinh chdy khong phai tién hinh (uin fu, tich bigt my
thuong tién hanh goi ddu nhau, xen k& nhau.

- Thi gian tién hanh céc giai doan dai hay ngén phu thugc vio nhiéu yéu 15
nhu dac tinh cita nhién li¢u, cfu tao cia budng lira vi phuong phap van hanh. Dudi
diy s khdo sdt ty mi hon timg giai doan ciia qud trinh chay.

2.1.2 Qua frinh sy néng va say khé nhién lisu

Khi nhién li¢u duge dua vio budng lia dang van hanh, 14p tc nhan duge
nhigl ¥ khong khi néng, tir sin phim chdy, tiy 16p than dang chdy, tir vich tudng
chia budng lira v.v... Phuong thite truyén nhiét tir khong khi néng 1a ddi luu, tir sén
phdm chdy 13 d&i lwu va bic Xa, tr 16p than dang chéy 1a din nhiét va bic xa, tir
vich budng Iira ciing 13 bic xa v.v... _

Khi nhan duge nhi¢t, nhién lieu duge sdy néng vit sdly kho. Nhiat dd cua nhién
ligu tiing dén, Tugng 4m trong nhién licu cting nhan dugc nhi¢t, nhiét do tang dén
va boc hoi v6i cudng dd manh dén. Khi nhi¢t do 1én dén khodng 100°C thi 8m boc
hoi manh 1i¢t, cho dén khi bée hdu hét do &m bé mét thi nhiét do tiép tyc ting va
budc sang giai doan thodt chit bac. . . -

Nhitn liéu ¢6 nhiét do ban ddu cang thip, do 4m cing cao thi nhiét lugng cdn
dé sdly cang nhidu, thdi gian sdy cing da, lugng khong khi cdn cling nhiéu. Nhung
cdn luu ¥ 13 & giai doan ndy cdn khong khif chi véi tu cdch 1a tdc nhan sdy, chir
khong phai 1a cung cdp 6xy cho qud trinh chay.

2.1.3 Giai doan thoat chat bsc va tao cdc

Nhién li¢u da sdy kho, néu tiép tyc nhan nhiét thi nhigt do tang len, chit béc
thodt ra dén va ¢6 (hé bit ddu chdy. Mai loai nhién liéu bit ddu thod. chat bdc &
nhiét d¢ khéc nhau, than nau bit ddu & nhi¢t do 130 dén 170°C, than d4 bit ddu
210 dén 260°C, than gdy va aritraxit bit ddu & 380 dén 400°C hodc cao hon.

Trong qud tiinh d6t noéng nhién liéu, nhidu hop chét cacbua hydro bi nhiét
phan thanh nhiing nguyén 6 don gidn cacbon vi hydro. Nhiing hgp ch4t hitu co
gém nhiéu hydro thuding dé thodt chat bdc, d€ phan huy v d& chdy nhung ahiét tix
cdc chdt boc thudng khong cao va chdy v&i ngon lira khong sang. Khé nhiét phan
nhat 1& métan (CH,); phéi tren 600°C métan méi phérr huy; nhimg lai cho nhiing
chat di€m cacbon & thé rén rét kho chdy goi Ia "mudi than"hojic "mé héng". Nhing
logi nhién ligu chita nhidu métan nhu dau maddt, khi thien nhién, khi chdy hinh
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thanh nhiéu hat "mudi than" néng dd tao thanh ngon lira séng va ting kha
niing truyén nhiét bic xa clia ngon lira.

2.1.4 Giai doan chay

Chay 12 qud tiinh phan ting hod hoc gifa dxy vi cdc thinh phan chdy dugc c6
tod nhiéu nhiét v 4nh sdng. T6c d¢ chdy phu thuc’)c Vo) nlnét do va ndng do chit
chéy duge.

& mot nhiét do nhat dinh, téc do chdy phy thuge viio néng d6 chit chdy duge
trong hén hgp nhién héu va khong khi. Nong d¢ thép, t6c do chdy cham; ndng do
cao, toc dd chdy nhanh. Con & mdt ndng do nhat dinh, t6c¢ d¢ chdy phu thudc rét
nhié‘u vao nhiét do, dnh huwdng ciia nhiét d¢ ddi véi qud trinh chdy 18n hon rét
nhiéu &nh hudng cla néng do. Nhiét do bit lira clia cdc loai nhiéni licu khong gidng
nhau: cli, g&, than bin, than nau c6 nhiét do bét lira thap nhét, vao khodng 250°C,
than da v&i thanh phén chét b6c V* > 20% khodng 300 dén 350°Cy than gdy,
antraxit, than ctc bét lira khodng 650 dén 800°C; ddu madit khoéng' 500 dén
600°C, khi 15 cao khodng 700 dén 800°C. .

Sau khi bét lira, t6c do chdy cang minh liét, tuy nﬁng do cha't chéy gidm dén;
dé 12 do nhiét do budng lira ting cao. Cho dén khi chiy hét khoang 80 dén 90%
chit chiy duge thi phé’m ting mdéi giam ddn tdc¢ d9. Ta khio sdt 'mi hon giai doan
chdy chét béc, tiic 1a cdc chat khi chay duge nhu hydro, oxyt cacbon V.V v gia
doan Chay coc.

a. Phdn frng chdy ddy chuyen ciia chdt khi:

Trong giai doan sdy va thodt chit bdc, nhimg chat khi chay dirgc nhu HZ, CO,

. gap Oxy trong khong khi di c6 phan ting 6xy hod, tod nhiét nhing ban ddu
khi nhiét d0 con thip, tGc do phan dng cham, nhiét phat ra chua di d6t néng dé tod
ra 4nh sdng. Nhiét d¢ ting dén, khi nhiét do ting cao, phén tng chdy ting nhanh
hon ridt nhiéu, gdp hang trim hang ngan 1dn so véi cdc phdn dng hod hoc thong
thudong. D6 khong chi 12 do dnh hudng cla nhiét d§ cao ma chil y&u ta phdn tng
chdy day chuyén nhd c6 nhiing trung tam hoat tinh nhu cic nguyén tit ty do T,0
hogic gdc OH v.v..vé trong qud tinh chdy day chuyén lai c6 thé tao ra nhiéu trung
tam hoat tinh méi nita. Dé 1am thi du ta hiy khio sét phan tmg chdy day chuyén -
hai chét khi chlt yéu trong chét bée 14 H, v CO

Phan Aing chéy déy chuyén clia H;,_, o thé tunh bay nhu sau: khl phén tir H,
gap tlung tam hoat tinh O ta ¢6:
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- - .T T s T T T T T ]
1
|

H, +0 YOH+H2 T H.0/ iOH+HZ v
““\\\H+02 E["+O2 O+H, ~

Tir phan (g day chuyén trén, c6 thé tdch d€ viét ra cdc phan {ng sau:
' 3H, +0, +O—>2H,0+2H+0 (2-1a)
Ta cling c6 thé tdch theo mot chu ky khéc duge phan dng:
3H, +0, +OH - 2H,0 +2H + OH (2-1b)
hoic:
3H, +0, +H —2H,0+ 3H (2-1c)
Nhw viy, nh& mot trung tAm Hoat tinh, hodc O, hoiic H.hoac OH da gép phin

chdy H, va sau m¢t chu ky chdy lai sinh ra 3 trung tam hoat tinh méi ciing véi san
phdm cudi ciing 13 H,0O. '

Ta thdy 12 sin phdm chdy H, cudi cing vin 1a H;O, nhi¢t lugng (i ra ciing
khong nhicu hon nhumg t6c do chdy ting nhanh hon rét nhidu va tao thém nhiéu
trung tam hoat tinh mdi, cang thic ddy qud trinh chéy nhanh hon.

Phin ting chdy day chuyén clta CO ©6 thé viét nhu sau: -

| CO+O0l__CO, OH |+c0”Z
| P . . . !
"""""" ™ H+0, O+HZZH- +0,
N . |
N OH+COCH {40,
N €Oy

Tirphin (ing day chuyén trén, c6 thé tach dé viét ra phin tng sau:

200 +0, + OH +H, - 2C0, + 2l + OH (2-2)

Ta cling thdy, chay CO cudi ciing vén cho ra sén f)hﬁm 1a CO,, van duge lugng
nhiét nhur the, nhung lai tao thém duge 3 trung tam hoat tinh mdi, thic ddy qué
trinh chdy ménh liét hon.
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Ch ¥ thém riing, ¢6 nhitng phin tng phan huy, nhan nhiét ciing c6 thé
tao thinh nhiing trung tam hoat tinh md&i, thdc ddy qud trinh chdy nhu:

HQO——>%H2+OH

Do vay khi than chdy, phun mot it nude hodc hoi nudc vao s& 1am cho qua
trinh chdy mfnh Ligt ho'n do ¢6 thém trung tadm hoat tinh, tuy nhién nhigt hro‘ng
khong nhitng khong tang, ma s& gidm khi phun nuée vi ton nhiét lugng dé nudc
hod hoi.

b. Qud trinh chdy cila chdt rdn:

Khi cuc nhién liéu dua vao bubng ltra dang van hanh, xung quanh ¢6 khong
khi, san phém chdy, tudng 10 ¢6 nhiél d§ cao, s& nhan nhiét, lu'ong 4m boc, hoi dén
va chét bée cling thodt ra.

Hoi nudc va chit bdc thodt ra bao bt_)c 1y hat phién liéu, ngan céch sy tiép
xiic gifta Oxy cling trung tdm hoat tinh véi bé mat than cde.

Nhung roi nhe su khuéch tan,

cha hoi nude va chit bée tir mat M""%”/’f hdn
than ra ngodi va sy khuéch tdn ! xX<7 e 7 %
chia OXy va trung tam hoat tinh tir - N S

ngodi vao trong, ti€p xic duge voi VE SR P

bé miit than tao thanh phin dng

A

8] [}
chdy. Sin phim chiy mdi tao . TS
thinh ciing ngin cach sy tép xic 8 3 1
gifta oxy vd bé mit, nhung di ; \ 4
cling nh& hién tugng khuéch tdn . g -
cé hai phia nén qua trinh chiy ¢6 X
thé tiép tuc. Vi mot mit cé cdc B 5
phén tng chdy tao thanh san Q TN

phim chdy, m#t khic c6 sy
khuéch tén theo xu th& déng déu

i
—
—
—
—

hoi ndng d¢ céc chdt khi, nén Ahong K

hinh thinh st phan bd céc chit

khi xung quanh bé mat hat than Hinh 2-1. Sy phan bd cac chat khi
nhur sau: xung quanh hat than

Khi CO: & st mit nhién lidu ¢6 n(‘)ng do 16n nhat, cang ra xa cang glam din
CO tao thanh duge, vi mit cdc c6 nhiét do cao, gap 6xy dong thdi c6 hai phan tng
tao thanh CO va CO, nhy sau:

c+%o2 5 C0+Q, ' | (2-4a)
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vh . C+0,—»C0O, +Q (2-4b)
* Ty 16 CO va CO, tao thanh phu thuge vao nhigt 49, & Khodng 1200°C chiing
x4p xi nhau, nhiét do cang cao ty 1¢ CO cang 16n.
Mit khdc khi C & trén mat cOc nhiét do cao, thi€u 6xy, gip CO, s€ ¢ phén
ting hoan nguyén thu nhigt:
CO, +C—2C0-Q, (2-4c)

Ngoii ra, néu ¢6 hoi nude hoiic nude ti&p xtic véi mit cOc nhigt do cao thi hoi
nudc s& 1am cde "khi hod” theo phén tng:

C + H,0 — CO + H, (2-5)

Cang xa mit ¢dc néng do CO cing gidm, mot mat 14 do sy khuéch tan, mit
khéc con do phin tng chdy CO khi gap O, theo phin tng:

c0+%0,»c02+Q2 | (2:6)

o Khi CO, nhr trén di néi, khi mit cic bi 6xy phén tng s& tao thanhCO, cling
CO, mit khdc khi CO khuéch'tan ra ngoai, gap Oxy cling s€ chdy, tac thanh CO,,
nén & cach bé mit céc mot khoang nio d6, nong d6 dat gid tri 16n nhit COJ™, sau
dé do khuéch tan néng do CO, giam xudng.

‘» Khi O,. Trong dbng:kh(‘)ng khi & cdch xa mit coc ¢6 nong do O, 1dn nhét, s
khué&ch t4n dan vio miit cdc. Trén dudng khuéch tan gap CO s& tién hanh phin tng
chdy nhu di néu trén, nng do giam ddn khi tiép xic véi mit cée, s€ phan Gng vai
C dé tao thanh CO v CO,, nén & bé miit cSe gié tri cha néng do O, 1a nhoé nhit.

Nhu vay dé nhién liéu 6 thé chay trigt dé, cdn c6 cdc didu kién sau:

- Nhiét do-di cao, nhiét do chng cao qué trinh chdy cang tot.

- Hé s6 khong khi thira thich hop, qué nhd, khong di oxy, qué 1dn, lam cho
nhiét do giam xudng. '

- Thvi gian luu lai trong buéng kra cia nhién fiéu di dai. _

Tuy nhién cdc diéu kién trén khong phéi cé tdc dung riéng r& ma cd énh
hudng 14n nhau rdt nhiéu.

Néu nhiét do trong budng Lita thap thi phin tng chdy cham, ddi hoi thdi gian
luu lai trong budng lra dai thi hat nhién licu 'mdi kip chdy heét trude khi ra khoi
budng lira. N&u nhiét do trong budng lira cang cao, phan ng cang nhanh thi thoi
gian luu lai (rong budng lita khong cin dai ciing c6 thé chdy hoan toan duge. Hon

nita khi phan ting chdy di&n ra cAng nhanh, nhiét lugng tod ra cang nhicu, nhiét do
lai cing cao thi ddi hoi thoi gian luo lai trong budng lia lai cang ngén.
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Hg 56 khong khf thita ¢6 4nh hudng rdt 16n dén qui trinh chdy, vi né cé anh
hudng rdt Ién dén nhigt do trong budng lira. Nhiét d6 buéng Itra khong chi phy
thuge vao s6 lugng va chét lugng nhien licu dua vio ma con phu thudc rat nhiéu
vao lugng khong khf va khd ning tiép xdc gita khong kh{ véi nhien ligu.

Néu khong khi dua
vao vira d, tdc hé s6
khong khi thira o = 1, g, k7/ kg b hap
ddéng thdi hén hop tot
thi nhiét luong tod ra
tng v6i 1 kg hén hop
nhién liéu va khong khi
14 16n nhét (hinh 2-2).

Neu thidu khong
khi, tic 1a o < 1 thi

|
|
|
I
phin tng chdy khong g:
hodn toan, nhiét lugng o
tod ra [a it hon. Néu o, > : |
1 thi hén hop lodng, — - . N
o ne a a&  fe 14 L8 22 24

lugng nhién ligu trong 1
kg hén hop it, nén nhist
lugng phéat ra it, nhiét
doé trong budng lia : : )
thdp, chdy chim vh d&  Hinh 2-2. Quan h¢ gitta nhigt lugng toa ra véi hé s&
chdy khéng hoan toin. khong khi.thtra. o

Viéc chon h¢ s6 khong khi thira thich hop thudng dira theo kinh' nghiém va
thyre nghiém, tuy theo loai nhién léu, c4ch d6t ciing nhu hinh dang va kich thudc
budng 1lra. Khong khi ¢ thé dua vao cling mot lidc v6i nhién liéu hodc di qua ldp
nhién ligu, luong khong khi niy thudng goi 1a gid cdp mot, ciing c6 thé dua riéng
thém sau dé chdy kiét nhién liu, cai thién qud trinh chdy luong khong khi nay
thuong goi Ia gi6 cdp hai. Ti 1¢ gi6 cfp mot vi cip hai ciing phu thude vao tinh
chit ctia nhién ligu v cdch dot.,

M 56 Rhdng khiThio o

Ciing cdn nhic lai 12 d6i khi ¢6 thé cho them hoi nudc hoiic nude vio budng
lira Fam cho t8c do chdy ting lén, cudng do chdy tang lén, do 1a nhd t6c do lam cdc
"khi hod” cling nhu phan ng phan huy tao thinh trung tam hoat tinh, nhung nhiét
lugng thi khong nhitng khong duge ting 1én ma s& giam xuéng néu diing nudc dé
phun. .
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2.1.5 Giail doan tao tro xi

Sau qué trinh chéy, nhitng chét rin khong chdy dugce s& tao thanh tro xi. Tro Ia
nhitng chit rdn khong chdy dugc nhung khong bi néng chdy cdn xi chinh 1a tro
néng chay tao thanh.

Trong qué trinh chdy, dui tde dong clia nhigt, c4c thinh phin cha nhién Lieu
s& thay ddi nhiéu vé tinh chat vat 1§ ciing nhw hod hoc. Trude tién céc tinh thé
nuéc ngam trong mot s6 chit nhw thach cao (CaSO,. 2H;0) hodc Al O,. 2810,.
21,0 s8 béc hoi & nhigt d6 khodng 500°C.

Né&u nhiét do ti€p tuc nang cao, mot s6 mudi khodng phan huy thanh cac oxyt
vi CO, tur do thodt ra ngoai, thi du nhu:

& nhiét 46 khodng 500°C ,. ¢6 phédn ting phan huy :
MgCO, — MgO +C0, T (2-74)
& nhiét do khodng 800 dén 950°C, ¢6 céc phan ting: _
FeCO, —» FeO +CO, T (2-7b)
CaC63 —> CaO+Co, T _ | (2-7¢)

N&u nhiét do tiép tuc nang cao, cdc thanh phén cla tro 14n lugt néng chiy, dé
chay nhdt 13 cdc kim loai kiém va céc hop chét clia chiing (K0, Na,O néng chay &
800 dén 1000°C) va céc chlorua. Sulfua sit (FeS,), trong méi trudng hoan nguyén
6 thé néng chiy & nhiét do 800 dén 900 + 1070°C, cdn trong moi trudng 6xy hod
thi s& chuyén thinh Fe,O; v.v...

Khi mot s6 thinh phdn néng chdy, hod thinh thé 1dng, c¢6 thé hoa tan mot s6
thinh phén khdc von khé chdy, tao thanh nhiing chét cing tinh ¢ nhiét do néng
chdy thip hon. Thi du néu trong tro ¢ nhiu thanh phén oxyt silic v do (SiO,) thi
dé ciing v6i céc chét FeO, FeS, Ca0, MgO, v.v... tao thanh chét cling tinh d& néng
chiy va dé hoa tan dugc chit ALO, von rat khé néng chdy. Do vdy néu trong tro c6
nhiéu thanh phan SiO, thi tro d6 dé néng chdy, néu it Si0, thl tro d6 kho nong
chdy.

Tuy theo tinh chdt va cdc nhiét do bién dang, nhigt A9 mém vi nhi¢t 4o néng
chdy clia tro, ta c¢6 thé chon phuong phdp thi tro xi thich hop: ¢6 thé thdi tro &
nhiét do khong qua 850°C, c6 thé thai xi kho & nhiét d¢ cao hon hoiic thdi xi Iong &
nhiét d6 cao hon nhiét d¢ néng chay clia tro. - .
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2.2 CAC YEU CAU VA PHAN LOAI BUONG LUA

2.2.1 Cac tiéu chuin kinh té’k'g thuat doi véi budng Iira

Budng 1tta 12 h¢ théng thigt bi va khong pian dé tién hanh céc giai doan cla
qu4 trinh chay nhién liéu. Khi thigt k€ cin chd y cdc tieu chufn sau: =

1. C6 khé ning d6t chdy hoan toan nhidu loai nhién liéu khdc nhau, véi he s6
khong khi (hira nho nhét, cdc loai t6n thét nhiét 1t nhét, trong phara vi thay déi phu
tai 16n nhat. ‘

2. G5 kich thudc nho, tigt kiém duge ngayén vat lieu. Mudn vay phdi nang cao
duge cudng do chdy va cudng d¢ truyén nhist. Cudng do chdy cao tdc 12 nhiét the
thé tich clia budng lita, nhiét the dién tich ctia ghi phii cao. Mudn ting cudng do
truyén nhiét, phii ting cudng ty 16 bd mit truyén nhi¢t bic xa, chon cdc chuyén
dong clia moGi chit thich hop, trdnh déng cdu cin, tro x3, vi néu ¢ dbng céu can va
tro xi thi ¢6 thé am sach duge mot cich dé dang. Nhi¢t th€ thé tich cla budng lira
hodc nhiét thg dién tich clia ghi thudng xéc dinh theo kinh nghiém hoic thuc
nghiém tuy thugc dic tinh clia nhien liéu, hinh dang kich thude ciia budng lira va
ghi ciing v6i phuong thiic van hanh..

3. Cdu tao don gian, chic chiln, ré tién, d& ché tao, d& theo dbi kiém tra, dé sira
chita, bao dudng. :

4. Vén hanh don gidn, nhe nhang, 8n dinh ma lai ¢6 thé diéu chinh linh hoat,
dé diang tu dong hod.

2.2.2 Phan loai budng Iia

Qua qué trinh phét trién lau doi, dén nay da c6 14t nhiéu loai budng Tira khic
nhau. Dua theo cdch d6t, c6 thé chia 3 loai 16n, trong mbi loai 16n Tai 6 thé chia
thanh nhiéu loai nhd, A

Do la: I

1. Buéng lita dét theo tdng (budng 1ta ghi). Nhién liéu dugc x€p theo tdng,
thudng 1a & tren ghi dé dot. Loai budng lita ndy chi dot duge nhién Tiew rin.

- 2. Bubng Iita phun, trong loai buéng lita niy, nhién liéu dugc phun vio cling
khong khi, hén hap v6i nhau va ti€n hanh cdc giai doan clia qud trinh chdy trong
khong gian budng lira. Loai budng lira ndy cé thé dot duoc (4t ca cée dang nhién -
ligu: nhién li¢u khi, nhién liéu 1ong phun thinh hat hoic nhién licu rin nghién
thanh bot. ,
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3. Budng lita hén hop: trong loai budng lira nay nhién ligu c6 thé mot phin
chdy theo tdng, mot phén chdy trong khong gian nhu budng 1{ta xody hoic chiy 1o
hmg bap blng trong mot khoang khﬁng gian budng lira, khong x&p hin thanh 16p
ma ciing khong bay hin theo sin phidm chdy nhv trong budng lira ting long (tang
an)

2.3 BUONG LUA CHAY TANG

LA loai bubng lira diing rét phd bién trong 1 hoi cong sudt nhd va trung binh
ma phdn 1ém dimg vao muc dich cfp nhiét; & day nhién lién duge x€p ‘thinh thg
tdng dé (i€n hanh cic giai doan cla qud trinh chdy. Thi¢t bi dé xép nhién li¢u g01 la
ghi 16, né ¢6 cac nhiém vu [a: ¢ nhién li¢u khong bi lot, khong bi roi; dé cho
khong khi (gi6 cdp 1) théi qua ghi va qua lSp nhién héu x€p trén ghi va nhién khi
con lam nhiém vu théi tro xi nita.

C6 rét nhiéu loai ghi, c6 thé chia thanh ghi c6 dmh va ghi di déng C6 loai ghi
6 dinh hoan toan, c6 loai ghi ¢6 thé chuyén dong bo phan nhu ¢6 thé 1ic hodc 1at
duge. Ghi c6 thé 1am thanh tlrng thanh ghcp lai ciing c6 thé lam thanh ting tdm.
Ghi ¢6 thé xép tao thanh mat pllang, ¢6 thé x&p thanh miit nghiéng hodc bic thang.

Ghi di déng thlrcrng diing 1a ghi xich, c¢6 loai ghi xich chuyén dOhg thuin
chidu, trudc ra sau, ¢6 loai chuyén dong ngu’Gc chiéu sau ra trudc, tuy theo phuong
phdp cdp nhién Liu.

2.3.1 Budng Ita ghi cd dinh

Day 1a loai budng Iira dung trong 10 hoi cong sudt nhd, san lugng hoi thudng
khong qua 2T/h.

I. Qud tr mh chay ctia nhién lreu tren gh: co dmh

Khi 16p nhién liéu mdéi duge xép len trén lo‘p nhién liéu dang chdy trén ghi
trong budng I{ta, 14p téc nhan duge nhiét, rdi tién hanh cdc giai doan cla qué trinh
chay.

LOp nhién li¢u mdi, nhan nhiét tir hai phia: phla trén do biiic xa tir ngon lua co
chita cdc chit khi 3 nguyén ¥, nhiing hat, tro, xi, than, mugi bé héng, v.v... dang
néng do, tir tudng 10; phia dudi 16p than nhan nhiét do dan nhitt khi ti€p xdc véi
lUp than dang chdy, do ddi i (it khong khi néng vi sén phdm chay tit phia ghi
théi len.

Khi nhan nhiét, nhién lidu duoe sdy néng dan, do &m boc hoi, nhién ligu kho
dén, tiép dén 1a chat boc thodl ra, gap Oxy trong khong khi s& chdy, mt phin chdy
ngay trong 16p than, phdn con lai s& chdy trong khong gian budng 1la néu dugc gép
oxy. Nhién lieu it ch&t boc nhu than gdy, antraxit thi chdy chi y€u trén ghi, con
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nhiéu chdt bdc nhu cbi, g8, b mfa, than nau, than ban va mot s6 than d3 thi
chét bdc chli y&u chdy trong budng Iita. ‘

Phén c6c thi chdy trén ghi, Khi khong khi tir dudi théi 1en qua khe hd cha ghi,
qua 18p tro da chdy con néng, bén than khong khi duge sdy néng v cung cip mot
phén oxy ral nhd dé chdy kiet nhitng phin cc cdn lai trong tro xi. Khong khi tiép
tuc di lén, gdp cdc da duge sy néng, va lai ham lugng 6xy trong khong khi con
nhiéu, nén chdy rdt manh, tao thanh viing oxy ho4:

C+0, - CO, +Q, (289
hode: ‘

C+%02 —>CO+Q'1C
va CO+-0; > CO, +Qpc | ©(2-8b)
Trong do: Qc=Q,c + Qz.C

Ty 1& 0xy gidm, ty 1&
CO, tang dan. Dong khi

ti€p tuc di 1én, khi oxy o homm

thi€u, CO, gap C dusi  TeHAD73 o

nhiét do cao s& xdy ra t‘g‘)‘)(ﬁ?l;iﬂ 1 0

phdn tmg hoan nguyén ' KON  thar NI
thu nhiét: 8\ G lI
CO, +C—2CO-Q | iR
nén nhiét do frong ting \ < /
I’lh.lél’l li¢u chdy c6 phin NG

giam xudng, luong CO, 7N i
ciing giam con CO ling 0 0 4%
1én, nén viing ndy goi 1 Fhenk phan khi] %

viing hodn nguyén. Hinh
2-3 bifu thi cdc ving
trong 16p nhién liéu trén . et mR et
ghi va sur phan b nhiét H:nll 2-3. Phén l?o Yung,_nf'[[gt__dq_va _

do cling véi thanh phin thanh phan khi trén ghi co d_!nh. >

céic chat khi trén ghi ¢0 dinh. Ta thdy, dudi ciing & 16p sét'ghi 12 tro xi, d&n 16p oxy
hoa, 16p hoan nguyén va trén ciing 14 I6p than tuoi. Ranh gidi giita cdc viing ¢6 thé
tam chia nhu sau: ranh gidi giifa 16p tro xi va 16p 0xy hod c6 (hé 1dy bé mit giao
nhau clia cdc chim khong khi théi tir dudi 1én qua céc khe hé clia ghi, trong viing
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nay thaiih phdn 0xy cao nhat cdn nhig¢t do hiy con thap, CO va CO, rat
coi:1d chua ¢6 Vi qué trinh chdy con 14t cham. :

5 €6

| Ranh gidi gilta ving Oxy hod va viing hoan nguyen 13 bé mat c6 n(’mg d@ 0,
tGi da CO,™ va nhiét d6 1a cao nhat. Theo thue nghiém, chiéu day ving @Xy:.'h'bé_;__'-
khong qud 3 dén 4 [an dudng kinh trung binh clia hat nhién li¢u. Trong ving nay~ -
lugng 6Xy gidm 14t nhanh, nhi¢t d6 ting nhiéu, dat gid tri cuc dai khi bt diu di
vao ving hoan nguyén, CO, ciing dat muc cye dai. Chidu day viing hoan nguyén
thi phy thude vao 16p than tuoi cdp vao v s& thay d6i trong chu ky cfp than.

Nhu vy ta thdy 1a qua 16p hodn nguyén dén 16p than tuci trén d6, bao giy
cling c6 hrong khi CO chira chdy, do vay trong nhiéu tnrdng hop ngudi ta cip thém
khong Khi vio phia trén I6p than ma thudng goi 13 gi6 cép hai dé chdy hél CO ciing
nhur chét khi khac chdy chwa hét. '

Néu cdp gi6 va nhién litu vio budng lra mot céch thudng xuyén thi vi trf cdc
-viing trén ghi s& ¢ dinh, khong thay déi.

Ta cilng thdy, qua 16p hoan nguyén, lugng CO tang len, c6 nghia 4 t6n that
nhi¢t do chdy khong hon todn vé mit ho4 hoc tang lén, do vay vé mit 1y thuyét
16p hoan nguyén cang méng; tham chi khong ¢6 thi cang t6t, nghia 12 trén mat ghi
chi ¢6 16p tro xi, viing oxy ho4 12 t6t nhat. Nhung trong thyc t& néu 16p nhien Heu
qua mong, dé bi thdi bay, nhét 1a khi kich thude hat nhién liéu khong déng déu, dé
c6 hign tugng 8 ga trén 16p than trén mét ghi, ¢é noi gié di qua, théi hét nhién licu
vun thanh déng xung quanh, cang vun cao thi gi6 cang khong thé théi qua, nén su
phan phdi khong khi cang khong dong déu, noi thira noi thicu Oxy, lam ting t6n
that nhiét do chdy khong hoin toan ci vé co hoc ca vé hod hgc, nhitng ldc d6 cin
trang lai 16p nhién liu cho déng déu. Mat khéc ciing khong nén nghi ring ctr dd
16p nhién liéu cang day thi cudng do chdy cang manh, ma phai chon chiéu day 16p
nhién ligu thich hop tuy theo tinh chat va kich thude cia hat nhién li¢u. Theo kinh
nghiém van hanh, c6 thé tham khio chon chidu day 16p nhién liéu trong budng lita
ghi ¢0 dinh niwr sau: véi than cam antraxit, dudng kinh hat trung binh 2 dén 5 nmm
cd thé chon chiéu day 16p nhién lieu tir 60 mm dén 120 mm; than don ¢6 thé chon
dén 200 mny; than bin chon 300 mm dén 900 mnt, g6; b mia c6 thd chon tir 600
dén 1500 pum, '

Cung cép khong khi cho qud trinh chiy 1a mot vin dé rt quan trong. Trong
budng 1lra ghi ¢ dinh, nhién lieu tinrdng cép theo chu ky, khodng 5 dén 10 phit
mot 1dn. Trong mét chu ky cdp nhién lidu nhu vay, nhu ciu vé klidng khi cho qu4
trinh chdy thay déi ma lugng khong khf thyc & dua vio ciling thay déi, rét tisc su
thay déi do khong déng bo nén khé trdnh khoi giai doan thidu giai doan thia
khong khi. : ¥

Hinh 2-4 bi€u dién su thay ddi luong khong khf theo chu ky cdp nhién liéu.
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Khi md cira c4p nhién ligu, khong khf trin vio qua clra cép than theo duo‘ng 4
Khi dong ctra khong khi duge dua qua ghi cép cho buong dét theo duadng 2. Dudng
ndy c6 xu hudng tang theo thoi gian do 16p nhién liéu moéng din, trd Iuc glam dan,
nén Jugng khong khi cip vao ting lén, trong khi du'dng s& 1 biéa thi nhu cau cla
khéng khi cho qua trinh chdy, giai doan ddu chi cin mot it khﬁng kln véi mcach 1a
tdc nhan sdy dé sdy néng, sy kho vi thodt chit béc.
Sau d6, khi chat bdc va cbe @) SR e s
chdy 14 Kic nhu cdu 6xy nhiéu : : —
nhédt, lugng khong khi cdp viao :
doi hoi 16n nhit, sau dé huegng :
khong khi yéu cAu gidm dén,
doan cudi cong chi cin mot it
khong khi € chay kiet. Vi
khong khi dua vao khong thé
lap tic ti€p xdc hodn toan vdéi
thanh phan chdy dugc cia nhién
lity nén dudng 3 biéu thi lugng
khong khi duge st dung thure 1€
cho qua trinh dot chdy nhién Ving thicy A
lieu. Tuy nhien cdc dudng bids | | Ving e~
dien chi mang tinh chdt dinh _ Khdng kbl
tinh, néu lén quy luat thay ddi,
thong thutng khé trinh khdi o
giai doan thidu, giai doan thira Chy ry chay Ts)
khong khi. Thira thi€u nhiéu _ _ _
hay it tuy tha¢c vao loai nhién . Hinh 2-4. Lugng khéng khi thay ddi theo chu
lidu, ch& do van hanh. Theo  kyca@pnhignligu: .
kinh nghiém véi budng lira ghi 1. Lugng khdng khi yéu cdu; 2. Khéng khi cap
¢ dinh thudng chon he s6  thuctd 3. Lu‘dng khong khi dugc sir dung; 4.
khong khi thira trong khodng o Khi mé cira cap nh|en Ileu B

-

Lgng khdng khi

Thdy glom nap nbién iy

1,3 dén 1,5. Nha vay vé danhi nghia 13 thira tr 30 dén 50% nhung thu¢ t&€ thi vin
Lhong chay hét hoan toan nhitng hat than cling nhu nhitng chat khf nhw CO, v.v..
ké ca trudng hop da dwa thém gi6 cfp 2 vao phia trén 16p nhién liéu.

2. Cdin tgo buong lita ghi ¢6 dinh wi crfc uu ﬁhzm& diém

a. Cdu tao cua bubng lita ghi cé dmh ( /mrh 2 -5 )

Day 1a loai budng lira don gian nhat, law doi nh.':ﬁ thudng gém hai bo phén
chinh 1a ghi 10 (1) vA budng lira (2), ngodi ra con ¢o clra gdp nhién ligu (3), cia
thong gi6 va cia thai tro xi (4), doi khi cdn c6 ca cudn 10 va céc 16 gi6 cép hai.

1.a Cdu tao budng lira:
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Bubng Ilia 1a khong gian d€ chay kiét nhien lieu chit y&u la chiy c4c
v nhng hat nhién liéu nho bay theo khéi. Budng lira cén ¢6 mot kich thuge
“hop. Thudng ngudi ta quan tim nhiéu dén ty 1¢ giita thé tich budng Tira vi
* lirgng tod ra khi d6t nhién liéu. Cling ¢6 ngudi cdn quan tam dén 1y 18 gifta (hd
~ bridng llra v6i dign tich bé mat truyén nhigt vi ci ty 1¢ gitta thé tich cla budng

. tuong Ung voi lugng hoi sdn xudt ra trong mot don vi thi gian, v.v... Nhimng ‘dai’
Iugng ndy ciing ldy theo kinh nghi¢m va cdc tdc gid ciing néu lén nhiing s6 1igy -
khédc nhau. Nhi¢u tdc gia cho s& liéu v& nhiét the thé tich q, = Q/V,,, Wi’ bing
khodng (300 + 350).10° W/ne® dGi v6i than d& va bing khodng (200 + 300).10°
Wi d6i véi cii. : . .

Xung quaﬁh buéng Iira c6

thé 13 tudng xay bing gach chiu 7

Iira, cling c6 thé 1a cdc b8 mait W\’\
truyén nhiét cho moéi chit, cling '

c6 thé la dan 6ng che trude @ %
tuding xay. Xay bing gach ¢é vu q______

diém 1a phigt do trong buéng
lra cao, qud trinh chdy tst,
nhung tén gach v dé bi hong,

Bubng 1ira bao quanh bing
b¢ mat truyén nhi¢t hoic dan
Ong ¢ wu diém 1a tan dung
duoc nhiét bic xa, gidm dugc
déng k€ kim loai, cling giim
duge gach chiu lira xay tudng,
tudng it bi hr hong nhung nhiét do trong budng l&ra thdp, qud trinh chéy khé hon.
Pha trude budng 1ira, ¢6 thé xay thém cudn 10 d€ phan xa nhiét, gidp cho qué trinh
chdy t6t hon. Doi khi con tr6 them céc cira gi6 cdp hai d€ ¢p thém oxy chdy kiét
cdc chét khi, nhat 1a CO va cdc hat than nhd chua chdy hét bi khéi cudn theo. Clra
cdp than thudng c6 kich thude 350 x 450 mm, mép dudi mat cich mat bing phuc
vu khodng 500 dén 700 mmn d€ thuan tién cho viée cdp than. Doi khi trén budng hra
cdn 1dp thém c¢éc clra phong nd.

Hinh 2-5. C&u tao budng Iira ghi ¢& dinh.

2.a Ciu tao ciia ghi 10:

Ghi 16 tht cong cé:cdc nhiém vy: d& IGp nhién licu trdnh roi, trdnh lot, tao
dicu ki¢n d€ cap gi6 théi tir dudi ghi qua 16p nhién ligu va thai tro xi da chdy. Do
vy ghi thi cong chia 1am hai phédn: phdn d@ nhién litu khong lot, khong roi va
phén khe hé dé thong gi6 va thai xi. TV 1¢ giita dién tich cdc khe hd véi tong dién
tich clia ghi goi 1a ty 1¢ tiét dién dong (hodc ti€t dién, sdng), né tuy thude vio tinh
chat chia nhién liéu va cfiu tao cha ghi. Tong dién tich cia ghi cdn ddm bio mot
nhiét thé€ dién tich ghi q; = Q/R thich hgp, bing khodng (900 + 1050).10° W/m? khi
ddt than va khodng 600.10° Win’ khi d6t gb.
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Thutng dung hai
loai ghi: ghi tdm va ghi
' thanh. Ghi t4m (hinh 2-6)
thudng dic bing gang
thanh timg tdm chiéu
rong khoéng 210 dén 250
* mim, chiéu dai khong qué

2200 mun d€ tien viec -
thdo 1ap qua cilra 1. Ghi -

tim c6 cdc cédnh ghi dé
ting sifc bén va tin nhiét,
trén ghi c¢6 cdc 16 hinh
bdu duc, trén nho dudi to
dé trénh bit khe hd, chiu
rong  8/10 hodc 10/15
mm, chiu dxi 38/40 mm,
ty le tiét dién sdng
khodng 8 dén 16%
thuﬁmg ding dé dot lhan
cam.

Ghi thanh (mnh 2-7)

12 nhimg thanh ghi ghép
lai, giita hai thanh tao
thainh khe hd khodng 5
dén 15 mm, phia dudi
cung rong hon mot chit

I
/- fao~zaoa mm

n
T __
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Hinh 2-6. Ghi tdm. -
z= 200~ 7000

“@E\ \ifx /v_ﬂ

Hinh 2-7. Ghi thanh.

dé trénh bit khe hé. Méi thanh ghi c6 chiéu rong khodng 5 dén 20 mm phia trén
rong hon vai mm, chiéu dai khoang 300 dén 1000 mm, dudi 14 ghi cung c6 cénh dé
d4m bao stc bén va tdn nhiét, ty 1é tiét dién s6hg khoang 25 dén 60% _

b, Uu nludoc diém ciia buong Iita ghi c& dinh

Budng lita ghi ¢6 dinh ¢6 cdc wu nhuge diém chinh sau:

- Cifu tao rit don gidn, khong c6 céc chi tiét chuyén dong, nén ré tién.

- Van hanh dé& dang, don gidn, ludn c6 16p tro xi ngin cédch ghi 10 véi ldp than

dang chdy nén it bi i héng.

- Cong suft bi han ch& do dién tich ghi bi han che. 'Bé dém bio rii nhién lidu
déu trén ghi, chiéu sau ghi khong qua 2 dén 2,5 m, chiéu réng tng véi mél cira cﬁp
than khong qué 1 dén 1,5 m, nén cong suit thudng kho vuot 2 174, !
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e Hléu suﬁt khé nang cao, do ton thét q, va % thuong 16n. D6 14 do khé gidi
quyé't mau thudn gifta yéu cdu thong gié va thai xi t6t ma khong dé nhién lidu bi lot
q' Vi g, 16n vi budng dot thi cﬁng khé b tri bé mit truyén nhiét phu, nén

kl g1am nhlet do khéi thai .

L Vléc vAn hinh khd ning nhoc dOl Vé‘l cong nhan, nhét 1a trong khau ca’p
nhién liga va théi tro xi. .

- Viéc céip nhién li¢u theo chu ky, khoang 5 dén 10 pluir mot 14n, khé dap tng
dugc yéu cdu clia qua trinh chdy, lam cho san lu’o‘ng va thOng $6 hoi dé dao dong.
Hon nita mdi 14n m& cira cﬁp than, gi6 lanh tran vao lam gidm nhiét do buﬁng lia,
anh huorng qud trinh chdy, gi6 lanh cdn gy nén dng suft nhiét dot ngot véi cic bé
mit truyén nhi¢t xung quanh budng lira.

c. Mot 56 bién phdp cdi tién _
Drra vio cic uu nhuge diém, ngl.rdi ta da thir nghiém, céi tién budng 1lra ghi c¢d

dinh theo cdc hu’dng céi ti€n cfu tao cha ghi, cdch bd trf ghi, cich cdp nhlén lidu,
thai tro xi va cé cach dot.

1.c Céi tao cdu tao ciia ghi:

C6 cac phuong 4n cdi tién
sau:

- Dung thanh ghi c6 ti&t
dién dic biét goi 1a ghi khong
Iot (hinh 2-8), cdu tao phic tap
ma hiéu qui khong 15 nét, nén
st dung chua nhiéu.

- Ghi théi gié ngang (hinh
2-9). & day thanh ghi ¢6 phin-
tiét dién thing ding, trén c¢6 16
hoic 1a khe ‘hé'I dé gis thdi
ngang, giu’a cdc thanh ghi ghép  44ér
lai ciing ¢6 khe hé. Nhd edc 16 /¢
hoic khe h& trén ti€t dién thing
ditng gi6 théi ngang xuyén vio
16p nhién li¢u nén dam bdo cdp
di gi6 cai thién 1o rét qué trinh
chdy, gidm dugc nhién liéu lot
va bay gidm duge g nhdt 1a khi Khing

R 7 o] 2 7 75 610 £, a wad e gy
d6t cdc phu pham nong 1am san, k™ 777 ///////////// 7/
it tro ma Iai nhe. OET

Hinh 2-9. Ghi thdi gié ngang.
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- Bubng Iira "ghi tudmg" 2 lop, con goi la budng lia Cook hoic budng lira
hinh mong ngva, da diing d6t bd mfa rét hidu qua.

Buéng lira hinh try, tiét dién hinh mong nga, tLr(‘)ng phan du‘o*: 1am hai 1dp,
gilfa c6 khe h& thong vé‘x quat gid, trén (Wwdng trong c6 18, mot hang & phia trén lam
nhiém vu thong gié cﬁp hai vi mdt s6 hang & dudi 1am nhiém vu théng gié cip
mot. Nhién liéu bd mia r6t tir trén xu(ﬁng, chét thanh déng cao, gié duge quat dua
qua khe hd gitta hai lO‘p tudng, qua cc hang 16 thdi thing vao déng ba mia vi tién
_ hanh céc giai doan ciia qud triinh chdy.

Loai budng 1&ra ndy c6 wu di€m 1a:" - :
- Gi6 du’oc sdy nong nén qui lnnh chéy kha teit.
- Tudng chia budng lira duge 1am mét nén 1t bi hur hong

- (Gi6 théi ngang, nén gidm duge nhién liéu va tro bi cu@n theo khot, giam
duge tén thél do chdy khong hoan toan.

N6 ciing ¢6 mét s6 nhuge diém nhu: _ _

- Khé thdi tro xi, chi phdt hgp v6i loai nhién ligu it tro nhu b mia. -

- Khé chdy kigt vao trong dong nhién lién, nén chi phd hop véi loai 10 hoi
cong sudt nhd va dot cdc nhién lidu xSp nhu ba mia.

2.c Gidm nhe cudng do cép nhién lidu vi thii tro xi.
Thub‘ng ding cic bién phép sau:

- DEmg ghi lat, gh] lac, hode ghl quay. Muyc dich 1a dé€ thdi mot phﬁn hoac toin
bd tro xi khi dd chdy xong ma gidm nhe duqo lao dgng, ciing cai thién duge phén
ndo qué trinh chdy vi dé dénh toi duge 16p tro xi bim xung quanh hat nhién Ligu. O
day céc tdm ghi duge Hp thém cdc hé théng don by, c6 thé l4c, 1at hodc quay dé
thai tro xi da chéy xong. N6i chung qué trinh chdy khong thay ddi nhidu so véi ghi
c& dinh, ¢6 thé két hgp véi cdc bién phép cdp nhién licu khdc dé glam b6t cu’cmg do
lao dong.

- Ghi nghiéng va ghi bac thang (hinh.2-10). Muc dich cia ghi nghiéng va ghi
bac thang la giém bét lao dong cho viée cdp than, doi khi cd viéc thdi tro xi, nhd
vio trong hrong clia ban thin nhién ligu truot trén tdm ghi dat nghiéng hodc nhing
thanh ghi x&p thanh bic thang véi mot téc do kha cham, khoang 1 dén 2 m/h. Géc.
nghiéng 1dy theo kinh nghlém dot g@ than bln, lﬁy khoang 32 36° than d4 lay
43 +50°. - : 8 '

Cén cé ioaJ ‘ghi nghléng don cﬁp, mot 16p ghi dong sap xen ke v6i mot 16p gh1
c6 dinh dé hd trg thém qué trinh cép nhien liéu, nén géc nghleng cé thé ding bé

hon, chi khoang 15+ 18°°
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: .. Qud trinh chdy trén ghi nghiéng khong hoan toan gidng nhau. Trén ghi tﬁﬁﬁ.

trgt, qud trinh chdy hdu nhu chi tién hanh tir trén xudng, k€t hop véi chieu trugt
ctia tdm nhién liéu, nén dudng ranh gidi giita cdc viing chdy 1a m6t miit nghieng.
Con d6i vdi ghi bic thang, vi trén bac thang ludn gi mot lugng nhién lieu dang’

chdy, lai c6 thém khong khi nén qud tinh chdy con ti€n hanh ca tir dudi len; ciing -
theo mat nghiéng vi k&t hop véi chiéu trugt cha nhién ligu. : S

) |

. (=] . ,;’gﬂé .
B S= § B2
S ?-’7,4 - 58508
B"‘ —F :::\'_-"- N
A.d

B shang ktii” £

—r— A > 4
a) b)

Hinh 2-10. a. Ghi nghiéng; b. Ghi bac thang.

Viéc sit dung ghi nghiéng va ghi bic thang c6 cac wu diém 1a:

- Qué trinh chdy trdi dii theo ghi nén c6 thé cung cdp khong khi theo timg
viing phit hop hon véi nhu cdu cla qua trinh chéy.

- Viéc cfip hh_ien lieu tuong ddi lién tuc va nhe nhing hon.

Nhung ¢lifg ‘6 khuyét diém 1a: cfu tao vi vin hanh hoi phtc tap, khé diéu
chinh lugng nhién liéu cp vao dé phit hgp vdi nhu cdu st dung hoi.

Loai ghi nghiéng hay bac thang thudng ddng ddt g6, bd mia va nhién liéu 4m.

3.c Céc bién phép gidm nhe lao dong cdp nhién licu

Ngodi vige cai tao 14 ghi con diing céc bién phép cdp nhién liéu khic dé giam
nhe lao dong nhur: - : Sl ' :

- Céip than bing vit téi, thudmg két hop ghi nghiéng hoic ghi bac thang ciing
voi ghi 14t thai tro xi. Vit tdi ddt & vi tif thép, khi quay s& din nhién Ligu o dudi lén
(hinh 2-11), qu4 trinh chdy ti€n hanh tir trén xudng, khi chdy xong, tao thanh tro
xi, don ra hai phia, r3i ding ghi 14t hofic ghi quay thai ra ngoi. Loai niy c6 wu
dim 12 thiét bi gon nhd, mic di co khi hod cao, chdy lién tuc nhung c6 khuyét
diém 12 vit tai c6 thé bi téc, bi ket nhat 1a khi dot nhign 1idu &m, nhiét do nérg chay
cua tro thép. ' SR
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Hit than bing
co khi: ¢6 thé ding
véi ghi ¢6 dinh, ghi
lat cling nhu ghi.
xich, do6i khi k&t hgp
vGi bang téi, khi nén.
" Hat than bing co khi
c6 thé gap céc dang:
ban ddy, xéng hdt,
tay hdt, v.v... (hinh
2-12). Ban ddy (a),
¢6 dang nhu ban’

cuc chuyén dong -

qua lai, nhin than
6i  didy  xudng,
thuong k&t hop véi
ghi nghiéng hoidc ghi
bac thang. Tay hit
(b), dudi tic dung
cia 10 xo va bdnh
cam, xéng hit qua
lai khoéng 10 l4n

mot phit hdt than -

vao budng lira.

Tay hét gin trén
truc quay vdi tdc do
khé 160, khoang 500
dén 800 viph, cb thé
quay thuan chiéu
hoiic nguge chiéu ¢é
hat than.

Tryc vitiar

Hinh 2-11. BuSng {fa cdp than bing vit tai.

Hinh 2-12. Hat than bing cd kil

Ngub‘x ta cé thé diéu chinh do ving xa chia than bing c{xch dléu chinh tdc do
quay va goc hit clia tay quay. Dic diém chung ciia hdt bing co khf 1 nhiing hat ¢6
kich thudc 16n thi ving xa hon, trong qué trinh bay trong budng 1ira, hat thién li¢u
nhan nhiét va ti€p xdc vdi khong kh, ti€n hanh mot phdn hay tét ca cc giai doan
cua qua trinh chdy, cho nén chdy t6t hon. Tuy nhi¢n than nho bi bay nhiéu hon, va

than 4m c6 thé bi dinh.

- Théi than bing khi nén. Ngudi ta ¢ thé dung khf)ng kh1 nén ép sudt loai
thap khodng 200 dén 1200 Pa, hodc cao tir 2500 dén 3000 Pa, hoac hoi nrée ¢6 ép
sudt 0,06 dén 0,15 MPa qua Gng phun ting toc do dén khodng 30 dén 80 mi/s dé
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théi than viio budng 1ta. & day phan b hat than nguoc v6i hit co khi, hat nhéd bay
xa, hat to roi pén.

- - Ciing vi quy luat phan bd hat than nguge nhau nén’ nhleu khi ngu’m ta két
hop hit than bing co khi va khi nén, nhu vay phin b hat than d6ng déu hon, chay
s& 10t hon. M&i médy hit than kiéu hén hgp c6 thé cp tir 200 dén 1500 kg thanlh
theo chiéu sau 6 1,5 dén 5 m va 0,9 dén 1,1 m chiéu rong. Theo kinh nghiém, may
hit than lam viéc t6t véi ¢& hat khong qué 19 mim, cdc ¢ hat tir O dén 6 mim, 6 dén
12 rmun, 12 dén 19 mm mébi thi chiém khoang 1/3 1a thich hop; than nhiéu chift bdc
chdy t6t hon, cdm antraxit vin khé chdy, tén that do chéy khong hoan toan vé co
hoc kh4 16n ¢6 thé 16 16%

4.c Ca1 tién c4ch dét ) : e o

Ngoai phuong phap déng banh than thanh nhiéu dang khAc nhau, ngidi ta da
va dang thir nghiém mot s6 cdch d6t trong budng d6t thh cong nhw: phuong phap
ddt nguge, phuong phap ding ghi kép, phuong phdp kh{ hod than.

e Plutong phdp dét nguge c6 thé gidi thiéu so luge nhu sau: trén miit ghi thong
thudng, ta cip mot 16p nhién liéu kha diy khoing 300 dén 400 mm, nhém lira tix
mit trén va nhién liéu chdy tIr trén. xudng, cdc ving trén ghi nguge vdi binh
thudng, trén cing 1a 16p tro xi, ti€p dén 1a viing chdy, viing sdy néng, sdy kho va
thodt chit bdc, dudi ciing 1a 1dp than tuoi. Chiu day 16p tro xi ting din, 16p than
twoi giAm ddn cdn cc viing khac thi di chuyén tir trén xudng dudi, chdy én dinh. O
Trung Qudc di thir nghiém trén 16 hoi LSGF 0,2 - 4 - A, ¢6 cOng sudt dinh mifc
200 kgrh, 8p sudt du 0,4 MPa, nhiét the thé tich budng lira 1460 MJ/nr’.h, nhiét the
dién tich ghi 2430 MJ/m’.h, thé tich budng d6t 0,524 »7’, ding quat gid 4p suit 880
n'tc/h, khong ¢6 gié cdp hai. Khi thit nghiém, mdi 1dn cdp 130 dén 150-kg than,
ning sudt khoéng 210 kg hoilh, ton hét 38 kg, khi khéng ¢6 bé mit truyén nhiét
phu, khéi thdi c6 nhiét do 378°C, néng do bui 48,7 mg/nr'tc, hieu suit bing 62,2%,
lép thém bé mat truyén nhiét phy, nhiét do khéi thai con 214°C, hléu suit tﬁng
thém 5%.

TO'ng két thay phu’o‘ng phép d6t nguge 6 cic wu didm: chu ky cﬁb':than dai
hon nhiéu nén chdy 6n dinh, hiéu suét cao hon va d]éu kién moi trudong tﬁt hon do
khong cé khéi den va 1t tro bui hon.

Nhung dét nguge cling con nhiéu nhuge diém: méi chu ky ca’p than ciing chi
kéo did tir 3 dén 4 gid sau do lai phm d4nh 19, nhém Hia, cong viec vin khong lien
tuc, vt vi, nhit 14 than dé& d6ng xi. L&p than {uoi nhan nhiét chi yé&u 1a do din
nhiét tir 16p trén nén khé bt lira, nhét 1a khi thong gié manh, nén khé d6t than x&u.

bé 16 d6t nguge lam viée duge lién tt_]é, ngudi-ta tiing dd ding mdy cip than
tir dudi 1én.
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- Buéng d6t ghi kép (hinh -
2-13). Ghi gém 2 ting, ting ]
trén 1am bing dan 6ng nudc,
tdng dudi 1a ghi thong thudng,.
Phia trudc cé 3 clra: cira trén
cling dat trén ghi dan Gng &8 . Madn lidy
cip gi6 va cip than. Cla the  Ahingkhi
hai nim gnrd hai tdng gh] daci o
dién v6i n6 & tudng sau cé clta. Gh/ dan
thong khéi ra phia sau, clfa thi
ba ndm dudi tdng ghi dudi.

Khi van hanh, ctra trén luén Ghi dvdi -
md dé cip gid va than vao ghi TRERTRFRIY FRER AT
din phia trén, ghi dan &ng o

thuong ding 6ng c6 dudng Hinh 2-13. Budng dat ghi kép. '

kinh 51 mm, gita hat 6ng

danh khe h& khodng 20 dén 30 mm, nén mot s6 than s& rui xué’ng rinh dudi va
chéy hét. Clra gié gm‘a luon déng, chi m& lic choc than, tro xi, clra gi6 dudi ciing
chi hé m& dé cdp g10 chdy ki¢t than & gh1 dudi. Vi gié vao tir trén, khéi rit ra tir
duéi ghi dan, nén qué trinh chdy chinh & tng trén co dic diém nhu qué trinh chay
ngugc; tr trén xudng, khéi den, it byi bay lheo

- Budng dét khi hod (hinh
2-14).; Gén day da thir nghiém
budng dét khi hoa don gidn, -
budng khi hod (2) cing la
budng d6t ghi ¢d dinh binh- -
thudng. M&i m® dién tich ghi -
tvong Gng véi nang suft hoi
500 kg/h, mdi l4n cdp than co
thé dst duge 4 dén 5 gid, 16p
than thudng d6 cao khodng o
0,6 dén Im, phia trén phéi Hinh 2-14. Budng dot khi hoa.
danh khoang 0,3 dén 0,5 m dé '
tap trung khi than qua voi
phun cdp sang budng dot (6).v6i t6c 4o & miéng ra khoang 3 dén 5 mi/s. T6c d@ cao
hon, tré luc 16n, téc do thdp hon.c6 thé ¢6 hign tugng hit lira vé budng kbi hod.
Phia trén budng khi ho4 thudng 18p cira phong nd.

Toan bé chu ky dGt chdy c6 thé chia thanh 3 giai doan: giai doan khi hod,
chiém khoang 30% thai gian, giai doan qud do chi€m khoang 50% thdi gian va
giai doan chdy c6 ngon lita chi€m khodng 20% thai gian.

AL
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Trong giai doan déu, 16p than vin chia vang, tir trén xudng déu ticn 1a ving
than tuai, viing chudn bi sdy néng, siy kho, vung hoirf nguyén, viing o6xy hod va
viing tro xi & dudi cling. Ranh gi6i cdc viing dich d4n lén trén, viing than tuoi hep
dan, ving tro xi ting dén. Do chiéu diy 16p than ciling nhw cédp gi6 khong hoan toan
dong déu, nén ¢6 chd chdy nhanh hon, 1dp than twoi & trén hét sém hon, di hinh
thanh nhiing ngon lira cuc bo, bit ddu chuyén sang giai doan qué do cho dén khi
ngon lira lan kin mit than teén ghi. Cudi ching 13 giai doan chdy c6 ngon lira nhu
trén bubng dot thong thudng cho dén khi chdy kiét, két thic mot chu ky det.
Budng d6t khf hod than ¢6 wu diém 13 higu sudl cao hon, c6 thé dat khoing 70%,
gidm duge 6 nhi€m moi trudng, lao dong di vt va hon. D6 13 do s6 l4n cdp than
gidm, khong phéi trang than, khi than d& chdy ki¢t véi hé s6 khong khi thira nho,
coe cling d¢ chdy do x&p hon sau khi thodt chit boe, gidm dugc hat than bay va lot.
Tuy nhién cdu tao ¢6 phiic tap hon, vin 12 cdp than theo chu k¥, dé& gay nd nhat 13
khi nh6m 15, thudng phdi d6t trudc trén ghi budng dot d& chdy khi tir budng khi hod
sang 1a ¢6 thé chdy dugc, néu tro d& néng chdy thi thao tdc cé vit va hon.

2.3.2 Budng Ira ghi xich

DE cdi thién cOng viéc cdp nhién lieu va thii troxi, ngudi ta ding loai ghi cé
cdu tao va chuyén dong nhu mot c4i xich goi la ghi xich. Nhién liéu dugc dd len
xich, ¢ing xich di chuyén qua ddy clia budng lita, tién hanh tAt ¢ c4c giai doan clia
qua trinh chdy r6i thdi tro ra ngoai. Khi & trong budng lira, miit ghi chi con nhiém
v d3 nhién ligu khoi lot va cho gi6 cdp 1 di qua. €6 hai loai ghi xich chuyén dong
theo chiCu khdc nhau: ghi xich thuan chiéu gip nhiéu hon va ghi xich ngugc chiéu
¢6 khong it vu diém. G

1. So dé cdu tgo budng e ghi xich thudn chiéu

Bubng 1&ra ghi xich gbm cdc b phan chinh sau: ghi xich (1), ¢6 ‘cdu tao clia
cdi xfch, chuyén dong ¥ trudc ra sau véi téc do khd cham, khoang 2 dén 30 m/h,
nhd ¢6 dong cd thudng dit phia trude ciing v6i b giam tdc. Budng lira (2) 1a
khodng khong gian dé chdy kiét cdc chat bsc vi nhitng hat min chdy dugc bay theo
khéi; (32), (3b) 14 cudn 16 trude va sau, thudng thdy trong budng lita khong 16n
14m, muyc dich 1a dé bic xa nhiét gitp cho visc chdy nhanh va chdy kiét tro xi. -

_ O cdc cudn 15, nhiéua khi cdn ldp thém miéng gi6 cdp hai (3¢) & phia trude
hotc cd hai phfa, v6i muc dich cdp thém 6xy, xdo tron, kéo dai dudng di clia khéi
va han ché lugng tro byi bay theo khéi ra ngoai. Cira phan phéi gi6 (4) duge b3 tri
phi hop v6i yéu cdu cha qud trinh chdy. Cii gat tro i (5) ding dé thai tro xi dd
chdy xong xudng hop tro xi (6). Phéu than (7) va tm diéu chinh chiéu diy 16p
nhién liéu dua vao ghi. S
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Hinh 2-15. Budng Ifa ghi xich thuan chidu.

2. Qud trinh chdy nhién liéu trén ghi xich

Nhién liéu tir xich 6t 1én ghi voi inot chiéu day di dige diéu chinh, cing ghi
chuyén dong qua budng lira va ti€n hanh tit ca cdc giai doan clia qud trinh chdy, rdi
duge thai ra ngodi (hinh 2-16). Cu thé 13, nhién liéu tir phéu 16t xudng, dugc dua tir
i viio budng lira, nhan nhiét bitc xa tir ngon 1tra, véch tudng, nhit 1a cudn 16, phéin
rt 1t do dfn nhiet khi ti€p xic véi ghi va 16p nhién ligu c6 sdn tién ghi, v mot
phan cing rdt nhd do d6i luu @it khong khi cdp 1 di tit dusi ghi 1en. Khi nhan nhigt,
phién liéu dugc sfy nong, kho dén roi thodt chét bdc, chay chit bdc va cic, tao
thanh tro xi r6i nhd cdi gat xi duge thii ra ngoai. Vi ghi chuyén dong (it trdi sang
phéi, qud tinh nhin nhiét va chdy chii y&u tir trén xudng dudi, nén mit ranh gidi
giita cac ving 12 theo dudng chéo xién, chi ¢ & giai doan cudi, khi nhi¢t do nhién
liéu d di cao, gip khong khi cdp 1, ¢6 thé chaytlr dudi 1én, nén c6 phin ranh gidi
xién nguge chiéu ' B o

Do vy, 16p nhién liéu trén ghi ¢6 thé chia thanh cdc ving: (1) 1a ving nhién
licu tuoi; (2) 1a vimg chudn bi, nhién licu duge sdy néng, siy kho vA tho4t chat béc,
(3) 1a viing chdy, chli y&u 1a chdy cfc, trong d6 3a 12 ving 6xy hod, 3b 1a viing
hoin nguyén v O, dd giam nhiéu, CO, lai gip C nong dd, (4) 1a ving chdy kiét, tao
thanh tfo xi thii ra ngoai. Khi giit khong ddi téc do ghi, chiing 10ai va - chicu day
16p nhién liéu thi vi trf dudng ranh gidi gilfa cde ving ciing khong ddi. Khi tde do
ahi qud cao, 16p nhien ligu qué day thi dudng ranh gidi dich vé phfa sau, nghia la
nhién Tieu chdy chira hét da phdi théi ra, nguoc lai, néu 16p nhién liéu qud mong,
tdc 30 ghi qua chim thi dudng ranh gidi 1od vé phfa trade, tro xi khong duge théi
ngay ma xich phéi chd mot doan vo ich. Do vay, dng voi m&i loai nhién liéu phai

74


Admin
Textbox

Admin
Textbox


C..:_._:_n. mot chiéu day 16p nhién liéu va tc do ghi thich hop dé khi nhién héu vira
. chdy kiét thi duge théi ngay xudng phiu tro xi, dura ra ngodi.

e

khi [9%]
&
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Hinh 2-16. Qua trinh chay trén ghi_xich.

Dudi day gidi thiéu mot s gia tri dinh huo‘ng cho chiéu ddy 16p nhién licu

trén ghi.
Antraxit don, c& hat 6 + 18 mmz . - - 120 + 180 rum
Antraxit cdm L 150 + 200 mm
Thanda -~ & : ' © 150+ 200 mﬁz
Than nau _ . | | 200 + 300 mm
Thanbdn - 7001000 mm
Cili, g8 | 400 + 600 pm

Tuong (ng véi céc viing vi giai doan clia qud trinh chdy, thanh phén cdc chét
khi duge phan b8 nhu sau: 6xy cao nhat & hai ddu vi viing nhién ligu twoi va tro xi
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chi cin rdt it nén thira 6xy, & gilta 6xy thap nhdt, ¢d thd thigu, do qué trinh
chdy chu y€u la & viing &xy hod nay. Khi CO, va CO do qu4 trinh chdy C dong thdi
tao ra, ting din trong viing oxy hod r6i CO, dat gia tri cyc dai khi bét ddu ¢ phan
tng hofin nguyén CO, tao thanh CO, nén CO, gidm xudng, CO ti€p tuc tang dén
gi4 tri cuc dai, san d6 CO chéy ti€p tao thinh CO, nén CO gidm xudng, con CO, lai
tang 1&n dén gid (i cyc dai thit hai, 161 ¢& CO, va CO déu gidm do thanh phin C
trong nhién fiéu con lai it ddn. 8} viing thi€u Oxy con ¢ thé c6 mdt it céc chat khi
khong chay hét nhu H,, CH,,... S

3. Vdn dé cung cap khéng khi. (hmh 2-17) .

Tir viéc phin t1ch cic giai doan clia - I&m (m 3//1]
qué -trinh chédy frén ghi, ta thdy lugng
khong khf cdn thi€t dugc biéu thi theo
dudng (1), nghia 1a khong khi cin rat
nhiéu & ving chdy chinh gitta, cdon viing
dan va cudi cin ridt it. Néu dua khong
khi khong phan cép, thi biéu dién theo
dudng thi hai, vé€ cudi gié ting ddn do
16p nhién liéu chay, mong ddn, trd lue
giam, 15 rang 1 khong khi rdt thira & hai
ddu ghi ma c6 thé thifu & khoing giita
ghi. Do vay ngudi ta thudng chia thanh
mat s6 hoc cdp gié & dudi ghi, c6 thé
diéu chinh riéng r& thanh timg hoc, cd
géng phit hop v6i yéu cdu cla tirng giai
doan clia qué trinh chdy, nén lugng gié
cdp vdo dugc biéu thi bﬁng dudng gip
khic (3). S6 ‘héc glo cang nhiéu thi
dudng (3) cing gin véi duomg (1),
nghia la cang gdn véi yéu ciu cia qua
trinh chdy, nhung liic d6 céu tao quéd phic tap, thudng ding tit 3 dén 5 hoc gid. Ap
sudt khong khi dua vao dudi gdm ghi khodng 600 + 1000 Pa, té¢c do khodng 5 + 7
m/s. Khong khi ¢6 thé cfp tir mot phia hodc hai phia clia sudn ghi. Néu dua tir hai
sudm thi lugng khong khi phan phéi déng déu hon nhimg vén khong ddng déu hoin
toan, & giita nhiéu gi6 hon (hinh 2-18). Néu cdp mot bén thi phia bén kia luong gié
nhiéu hon, d6 1a do dp sudt finh cia khong khi & d6 16n hon.

lim)

Hinh 2-17. So d& cung cdp.khong khi.

Ngodi lugng gi6 dua qua ghi va 16p nhién lieu, ma thudng goi 12 gié cdp mat,
thuong con dua thém khong khi vao phia trén I8p nhién ligu, goi 1a gi6é cdp hai,
nhiim mdy muc dich sau: ; _

o Dua thém khong khf vio dé chdy kigt céc chat khi, bui than, tro x{ bay theo
khoi. - o i}
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e Hbn hgp déu céc AL
chit khi phia trén 16p nhién (4p, Fa)
liéu dé€ tao diéu kién cho 4
oxy thira c6 thé tiép xtc L
véi cdc chilt con chdy duoc. ]

» Kéo dai thém dulng
di va d& ngon lia xudng, Chi€y réng ghitm)
han ché& bét bui than, tro, e —f - T_T
«i, bay theo khéi. Doi khi = U Kping ki ]
ngudi ta ding hoi nudc hay
Xhéi thay cho gié cAp hai, i Im/sT
néu lic d6 cung cdp Oxy '(Apf s
cho qué trinh chdy khong
phii 12 yéu cdu chinh.

Lugng gid cép hai c6
thé chim khodng 8 + 15%, -

toc do gid ra khdi voi phun Chigy ring ght (/)
¢6 thé dén 50 + 80 m/s, 4p o e o e f
suat gié phdi dat dén - it Khdng kkr’ # }:F}}

khoang 2500 + 4000 Pa.
Hinh 2-18. Phan phdi gié theo chiéu réng ghi.

Gi6 cép hai thudng duge cip qua cdc miéng phun ddt song song, c6 thé dit
¢ hai phfa trudc sau hodc chi phia trudc, tigt dién ¢6 th€ hinh trdn ban kinh khodng
40 = 60 mm, hodc hinh chi¥ nhat, canh ngdn khodng 8 dén 20 mm, canh dai gip
khodng 6 lan canh ngén, miéng vdi phun thudng d€ dfc xudng khodng 10 dén 25°
Khi vio budng lira, t6c d0 gi6 gidm dén, dén khodng 3,5 dén 7 m/s thi hiu nhu mét
tAc dung xiét va xdo tron, vi trong bubng llra, e 4o sén phim chéy thudng bing
khoang 3 dén 4 m/s. Toc 60 gid ra khdi voi phun cé thé tinh theo biéu thic:

0, =k ’23}}“ , Hils - . (2-92)
trong do: '

h - dp sudt khong khi, Pa;
p - khoi lugng riéng ca khong khi, kg/m®
k - h¢ & tén thit clia hé théng phun, biang khodng 0,8.

Sau khi ra khdi voi phun, téc do gié gidm dén, dén khodng céch x nao ds, co
thé tinh theo cong thic kinh nghiém:
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Véi voi phun tron cd:

0,48,
@, = it T ,mls _ {2-10a)
0,092 +0,145.
d
Vi voi phun hinh chif nhat:
0,48. A
®, = e , mils (2-10b)
0,092 +0,205 '
a+hb
2

trong dé d 1a dudng kinh trong; a, b 1 hai canh hinh chir nhat trong ciia voi phun.

Khodng céch giita cAc voi phun ciing phai chen h(_jp 1¥, néu qué gin sg anh
hudng 14n nhau, gy ra ton thdt dong ning, tic dung kém. Khodng cdch giira hai
truc voi phun thuding chon theo cong thitc:

Néu gié chi cdp mét phia:
6 ‘ ) o :
Xlg— <5 < 2xtg — : 2-11a
| & &3 . . (2-11a)
Néu cdp tir hai phia:
§ = 2Xtg 5 (2-11h)

& day x 12 hanh trinh ¢6 fch cfia gié cdp hai, tic 1a khodng cdch tr miéng voi
phun dén mit giao nhau cla cic luﬁng gio; 0 1a géc md cha ludng g1é thuo‘ng
béng 20 dén. 228, :

Luu lugng gié cdp hai dqué tl’n_h bing: | -
' G=nf.o,,m/s o . o (2-12)
trong 66:. ‘ - h o
f - dien tich ti€t dién cira ra mot voi phun, mr’;
0, - t3c d6 gi6 cap hai ra khdi miéng voi phun, m/s;
n - s vdi phun, tinh bing:
B

=1

13 F :

trong dé B 14 chidu rong budng Ita, m; s - khodng céch gitta hai voi phun, sm.
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4 Caulrm budng lita va ghi
G tao budng liva (hinh 2-14)

D6 1a khong gian chdy kiét cde chat khi va hat nhién liéu, tro, xi, bay theo
-~ kh6i, thirdng x4y bing gach chiu ira, ¢6 thé ¢4 b6 trf dan 6ng sinh hoi theo mic do
khac nhau: Trong nhiéu trudng hop c6 xdy thém cuén 1o tic 12 phdn 16i ra cia
tudng budng lita, & phia true va sau. Cudn 10 truGc nhdm muyc dich bifc xa nhiét
cho 16p than tuoi phia trude, cudn 1d sau ¢é myc dich gidp chdy kiét tro xi va tao
diéu ki¢n d€ cho céc chdt khi phia trén 16p nhién li¢u hén hop, tiép xic véi nhau,
céi thi¢n qud trinh chdy. Lo hoi cong sudt cang 16n, bic xa cla san phim chdy
trong budng lita cang 16n, nén kich thudc cudn 10 cd thé rit ngén lai, tham chi c6
thé khong cdn cuén 10. Hinh dang va kich thude cudn 16 phu thuée nhife vio tinh
chét ciia nhién li¢u; nhién lign c6 do 4m cao, chit béc nhidu, cudn trude thuding dai
hon; nhién Hgu it chdt béc, cubn sau dai hon. Sau day 13 mot vai s& liéu kinh
nghiém v6i hy, h, chiéu cao cudn 19; a,, a,, m chidu dai; cudn 18; 1, m, hanh trinh
clia nhién lidu.

Hinh 2-19. C4u tao budng Ilta ghi xich.

Loat nhién lidu h,, m hy,m - a, M : 'az-, m

Than ndu 15425  15:25  (035:04)1  (025+035)1
Than dd 2+3 09+1,5 (025+030.1 (0,25+03)1
Antraxit L,5+3  09+1  (015+041  (035+06)1
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b. Cdu tao ghi xich

Ghi xfch ¢6 nhiém vu d& nhién licu khong 1ol khong lot v cho gi6 cip mot
théi qua dé tién hanh céc giai doan cia qué trinh chdy khi di qua budng lira. Theo
oA tao cita 14 ghi ¢6 thé chia thanh hai loai: ghi thanh va ghi vdy ca.

b.1 Ghi thanh (hinh 2-20) ' o o '
c s e U"\ a’"\ (’"\ /jg
_ Ban ddu 14 nhitng thanh" Q1 07 O O] .
ghi phing diic bing thép day’ Lt e o
khodng 10 nun, dai 100 dén A :

200 1mm ghép xen k& véi nhan - FRFAAARA SRR,
qua nhifg tryc tao thanh xich, A NN SN
cé cac khe hd dé thong, gio. KXV LLANA VAl i AAL]

Loai ‘ghi thanh ¢6 wu diém 1a

cfu tao don gidn, Ahung c6 0 2 . S
nhiéu khuyét diém, 16n nhat [a ' é Q _ L
dé lot than, tac nén tén that g, ﬁ :

rﬁ’tﬂ lon, khi d6t than cdm c¢6 N
thé lén dén 40%, nen chi thich . w b)
hop dét than don, c6 ¢d hat.. -~ -
dong déu, dudng kinh trung . Hinh 2-20. Ghi thanh.
binh hat than khodng 15 +35 - e
mm. D& khic phuc khuyét diém trén, ngudi ta d cdi tién hinh dang 14 ghi, ting
chiéu day phdn trén & doan giita dé gidm bdt khe hd, dong thdi trén sudn 14 ghi trd
them nhitng rinh ngiéng d€ thong gié:duge ma d3 lot than. Mot nhuge diém khéc
ciing déng chi ¢ 1a dé bi ket than, nhit 14 véi 18 ghi cdi tién, loai 14 ghi thanh ciing
d& bi chdy hong, ma khi chdy phéi dimg 1o mdi thay thé duge.

b2 Ghi vy cd: i : '

Phén dudi vin 12 mot ¢4i xich, nhung phén trén 14p them nhiing 14 ghi lap g6i
1én nhau nhu nhimg vy ¢4: C 4 dén 7 14 ghi duge kep vao mot mit xich, nhitu
mét xich ghép lai thinh ghi xich. Day 12 loai ghi duge diing kh4 phd bién hién nay
Vi né c6 wu diém 1a gidm bét duge lugng than lot, ty 1€ di¢n tich lot khoang 6%, ¢6
thé d6t duoc than cém, hon nifa 14 ghi thudng ddc bing gang, chiu phiét t6t hon,
nén it bi chdy, ma khi bi chdy, c¢6 thé thay 14 ghi hong ngay ca khi van hanh,
khong phai dung 10.

c. So qua vé ghi xich ngigc chidu

Khi hat nhién liéu bing co khi, vi hat (0 ving xa, hat nhd roi gén, nén ngudi ta
Jai diing ghi quay ngugc chiéu tlf sau ra trude. Nhu vay, khi vin hanh hat nhién li¢u
dugc phan loai, ti to dén nhd x€p tir dudi 1én, nhu vy dd bi gié ma than lai do bi
lot, mat khéc than da cd thé bét lira trong qua tinh roi, do vy chdy trén ghi s tdt
hon. Tuy nhién trong loai budng lira niy, nhién ligu nhe va hat nhd dé bi bay theo
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o khéi’_'ﬁén'phéi ding gié cip hai dé dé ngon Iita xudng. Do vay dp sudt .gi"c') cé’p hai
- phii cao hon va nhicu khi cdn diing bién phap thu héi tro dua v& budng Ira dot lai.

_Ij’t;;'nhzi{rc'dié?n ctia budng lita ghi xich
S 'a-._.[ﬁt:dié;n: o ' o
- Toan b) cong viée cip nhién ligu, théi tro xi hodn todn duge co khf hod, lao
dong nhe nhang hon ma cong sust c6 thé duge nang cao hon va 6n dinh hon.

- C6 thé phan viing cfip khong khi phi hop véi yéu cdu ctia chc gi'aj doan qud
trinh chély nén chdy tot ma hg s6 khong khi thira khong qud Idn.

- Qudn tinh nhi¢t 16n, nén 1am viéc 8n dinh, tin cay, 1t bi tit 1o:

- Khi vin hanh, 14 ghi duoc lam mét & nira chu ky dudi nén tudi tho cé thé
durgre kéo dai. '

"b. Niuroe diém:

Bén canh céc uu diém trén, budng Iita ghi xich cﬁng‘cé nhﬁ'hg nhrge didm
Ichéng nhd nlur: . S

- Cong sudt vin bi han,ché, thudng khéng qué 65 + 100 T/h, vi kich thudc ghi,
chiéu dity I16p nhién liéu ciing nhu tdc do ghi bi han ché: chiéu tOng khong qué 1,5
+ 4,5 m, chiéu dai khong qué 5,5 + 8 m, nén dién tich ghi 16n nhét khoéng qua 36

.

- L& ghi dé bi chdy, vi & giai doan chdy, mit ghi tiép xiic truc ti€p v6i cée
dang chdy & nhiét do rdt cao, do vay gié cdp mot khong thé sdy dén nhigt do qua
cao dugce. : : :

- Quén tinh nhiét 16n diéu chinh khéng nhay.

- Yéu cdu v& nhién licu cao do khéng gidi quyét duge mau thuén lot gié ma
khong lot nhién ligu. Thudng yéu cdu nhién liw ¢6 d6 4m khong qui 16n, W"
khéng qué 20%, vi do dm lén giai doan sfy kéo dai, ddy cdc duding ranh gisi vé
phia sau, ¢6 thé thai trude khi chdy kiét. Do tro cha nhitn liéu khong duge cdo qué,
A" khong qué 20%, nhiét do néng chay cla tro ciing khong dugc thap qua, khong
dudi 1200°C, dé trdnh hién twong tro xi boc 14y hat cSc chua chdy hét. C& hat nhién
liéu yéu cdu cao, nhit 12 khi d6t trén ghi thanh. C& hat khong qud I6n cling khéng
quéd nhd, hat 16n khong qua 50 nun véi than dd, 35 s vé6i than antraxit, hat-nhd
‘dudi 6 nun khong chi€m qud 15% véi than dd va khong qud 10% v6i than antraxit,
¢4 hat thich hop nhdt véi antraxit 14 6 + 12 rpm, v6i than dé 12 + 25 mm, than nau
25 + 50 mm. ' ' P '

¥
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2.4 BUONG LUA PHUN

Budng l{ta phun duge ding khé rong rdi, nhat 1a véi 10 hoi cong sudt trung
binh trd 1én, thudng trén 35 T/h. Bubng ia phun c6 thé dot duge ci nhién licu rén,
nhién lieu 16ng va nhién liéu khi. Nhién liéu khi c¢6 thé dst trye tiép, con nhién Liéu
1dng vi rén phéi gia cong, phun thanh hat, nghién thanh bot hodic trong thoi gian
gin day da ché bién thanh dang nhii twong. Nhién liéu hdn hgp véi khong khi va
ti€n hinh 4t cd cdc. giai doan clia qud trinh chdy ngay trong bubng lira réi dugc
thai ra ngoai & dang tro xi.

2.4.1 Budng Wra than phun
1. Qud trinh dot chdy bot than trong budng lita phun

& day than duge nghién thanh bot ¢6 dudng kinh trung binh khodng 40 zm
dutmg kinh dudi 90 gm chiém khoang 80 + 90%. Bot nhién liéu hén hop vdi
khong khi (gi6 cfp 1) phun vio budng lira, phan duge nhigt tir bifc xa ngon lira,
tudng 10 va bing déi luu véi sdn phdm chédy cénhiét do cao. ' .

Khong khi cdp vao gdm gié cdp mot, cdp hai Vires thé 6 gi6 cdp ba tic 12
hén hop clia khong khi v6i bot than sau h¢ théng nghién than. Tuy theo loai nhién
liéu, gié ciip mot ¢6 thé chigm khodng 11 + 45%, ¢6 thé sfy nong trude dén 100 +
400°C, théi bot than vao véi toc do 12 + 26 mis, cd biét ¢ khi dén 35 m/s; gi6 cdp
hai théi vio véi téc do khodng 18 + 32 m/s, cd biét ¢d khi dén 50 + 60 mi/s; gid clp
ba ¢6 thé chi€m khodng. 10% v6i téc do cao hon, c6 thé dén 30 + 60 m/s. Nhiét do
gi6 cdp mot anh hudng rét 16n dén qua tiinh chdy. Thuc nghiém cho thdy, néu sdy
dén 900°C thi khi tiép xiic bot than chdy titc khéc; & 700°C phéi sav 0,4 s; & 100°C
sau 1,6 5. Niumg dé tranh hién tuong tu béc chdy gay nd, gi6 cfp 1 chi duge sdy
dén mot gidi han ndo dé tuy theo loai nhién ligu, cao nhit khong qud 400°C. Nhién
liéu nhan nhiét, tép xdc véi khong khi duge sdy néng, sy kho, thoat chdt bdc, den
khodng 250 + 300°C nhitng chat d& chédy c6 thé bét lira, nhitng chat khé chdy c6
thé & nhiet do cao hoh, H, & 585°C, CO & khodng 650°C, than gdy va antraxit
khodng 700 + 800°C. R ' R

" Khi chit boc. thoat ra, dudi nhiét do cao, gip oxy, chdy va tao thanh khf tro
ngin cdch bot than véi khong khi, Thue nghi¢m cho thdy 12 gitta bot than va cdc
chit khi xung quanh hdu nhu khong ¢6 chuyén dong. twong d6i ma chi ¢ sy
ktméch tan ctia sén phdm chdy it mat than ra v Oxy tif ngoai vao dé ti€p tuc chdy.
Do vy viéc ph4 huy 16p khf tro va tro x1 tao thanh xung quanh hat than 1a rét kho
khiin, nén nhiing hat than 16n khé chdy ki¢t vio bén trong, nhiing hat ¢6 dudng
kinh trén 200 zen 18t khé chdy hoin toan trudc khi ra khoi budng 1t
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‘Khi chay cd su tda nhiét, d6t néng sén phim chdy va tro, khi nhiét do di cao
thi tro néng chay thanh xi ¢6 thé két lai v6i nhau thanh nhiing hat 16n hon. Tuy
theo firong quan gura dong ning va th€ ning, nhimg hat nho bay theo sin phim
chdy, nhiing hat xi 1ong co thé bam vao bé mat truyén nhiét, nhu‘ng hat nguoi
nhanh dong ddC lai, ti&p tuc bay theo khdi, phdn hat 16n hon c6 thé bi tdch ra khi
dong thay déi tiét dién, chiéu huxmg hodc va dap vao cdc bé miit cha thiét bi khir
bui hoiic thu héi tro, nhitng hat qué nhd khong téch duge, thdi qua 6ng khéi ciing
véi cdc chdt khi doc khac gly 0 nhiém moi tllrdng Con nhu’ng hat xi 16ng 16m, roi
xu6ng phia day buOng Iira, & A6 c6 thé thai ra & thé 16ng goi [a phuong phdp thai
xi long, cﬁng c6 thé duge 1am ngudi, dong dic lai 16i thdi ra ngodi theo phuong
phdp théi xi kho.

Trong budng lita c6 qué trinh chdy sinh ra nhiét, dong thoi cling ¢ qua tinh
truyén nhi¢t cho moi chdt 1am cho nhiét d¢.gidm xudng nén nhiét do trong budng
Hira khong dong déu.  trung tam budng 1&a nhiet do cao nhat, ¢6 thé dat dén 1500
+ 1600°C hoiic cao hon. Cing gin dan 6ng, nhiét do cang gidm.

* Qua trinh chdy cua nhién liéu phu thuge vao 1ét nhidu y&u t& nins tinh chét chia
nhién licu, néng do bot than, nhiét o va tdc do cia hdn hop.

Tinh chat nhién liéu ¢6 dnh. hwdng rdt 16n, chdt boc nhidu d& chdy, bét lia
s6m, thoi gian chdy ngén, chdy kiét. D6 1a do chét bdc dé chdy, hon nita khi chét
boc thodt ra nhiéu 1am cho c6c x@'p hon lai pha huy cdc 16p khi bao boc xung
. quanh hat than, 1am cho 6xy va cdc trung tam hoat tinh dé ti€p xdc nén qué trinh
chdy tot ho‘n

Néng do bot than ciing ¢6 anh hudng 16n nén cén chon ndng 4o thich hdp
Ban déu ting néng do bot than thi tdc do chdy ting, do nhiét lugng tod ra nhicu
nhiét 4o ting, nhu'ng khi tang qué thi khong da khong khi, 18e do chay gidm. Méi

loai than cé mot nong dd t6i uu, khodng 400 + 500 g/m’.

Nhiét do cfia hdn hgp khong khi va nhién liéu (gié cdp mot) ¢6 dnh hudng rdt
16n. Nhiét do cao, bét 1&ra s6m, chdy nhanh, chéy kiét nhung phai trdnh hi¢n tugng
ty chay trong &ng dan nhién liéu. Tuy theo loai nhién liéu chon nhigt d¢ sdy cho
thich hop, ndi chung kh(’)ng qua 400°C. T6c do gié cdp mot ciing ¢6 dnh hudng
khong nhd. Tdc d6 16n qu4, tuy hén hgp 6, d& chdy, nhung thai gian lwu lai trong
budng lira ngdn, nhién liéu khong kip chéy hét; néu tdc do cham qué hén hgp
khfmg tét, clny khc“)ng t6t ma ngon 1lra ngén c6 thé gﬁy nén déng xi xung quanh

voi phun ¢6 khi chdy ca miéng voi phun.

2. Cdu tao budng lita dot than phun .
a} Cdu tao voi phun

Vi phun 12 chi tiét rdt quan trong ddi véi qua trinh dot chdy nhlén ligu. Khi
thi&t k& cdn chi ¥y cdc yéu ciu sau:
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- C6 kha nang d6t chdy nhanh, ngon 1ita 6n dinh va choan hét cé khi‘)ng gian
budng Iia.

. - Dam bdo hi¢u qua chéy cao: véi he sO khong khi thira bé nhat ma chdy hoan
toan dé gidm bét cdc tén thit q,, qs, G-

- DAm bio van hanh tin cay, én dinh nhung d& diéu chinh. Thirémg chu y cic
vin dé sau:

- T8¢ d9 gid cdp mot At cao dé trdnh I'uén tu‘o'ng hat than tach khoi hén ho‘p
khé chdy, trdnh hién tugng chdy qud gdn tham chf ngay trong mi¢ng voi phun
nhung t6¢ d6 nay ciing khong dugc cao qué. :

- Sau khi ra khoi voi phun mot doan, gié cdp mot va gi6 cip hai phal hon hop
cang déu cang tGt. _

- Néng do bot than thich hop, phan bé dfmg dL,u

Dura theo dic didm cdu tao, ¢6 thé chia vdi phun thénh haJ loai chinh (hlnh 2-
21): voi phun tron va voi phun det.
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Hinh 2-21. C&u tao cc loai val phun.

Trong loai voi phun trdn, ¢b loai gié thdi thing, gié cdp mot di t1ong (hinh 2-
21a) hodc di ngoal (hinh 2-21b). Ca hai loai nay hén hop cham, néng d¢ nhién liéu
phén bo khong déu, chdy khong nhanh, nhit 1a logi gi6 cip mot di bén trong, vi gié

84



Admin
Textbox

Admin
Textbox


cdp hai c6 nhiét d¢ khong cao bao 1dy xung quanh hén hOp nhién licu nhan nhiét tir
budng Ira khé khiin hon.

Loai voi phun tron c6 miéng loe (hinh 2-21¢), & chinh giita ¢6 chup hinh nén
nén qua trinh chdy 16t hon, nhd hén hop t6t hon, lai ¢6 thé tao thanh viing chan
khong & chinh giita hit sin phim’ chay €6 nhiét do cao vao. Ngudi ta cling ¢ thé
tao thanh xody cho ca gi6 cdp mot va gid cap hai dé cdi thién qu4 trinh chdy.

Voi phun det (hlnh 2-21d) ¢6 ti€t dién hinh chit nhat, gié cdp mot c6 thé &
trong hodc ngoé: c6 thé quay lén xudng mot géc 16n nhat khodng 15° so véi miit
phéng ngang dé diéu chinh trung tim ngon lira.

Ty 18 gi6 Cdp mot va cdp hai tuy theo Ioa;l nhién liéu: v&i antraxit gié cap mot
chiém khodng 11 + 20% than gdy khoang 15 + 20%, than da c4c loai va than nau
khoang 20 + 45%. '

Toc do gié cling tuy-thudc vao loai nhlén Liéu va loai voi phun Y& voi phun
tron, 16c d¢ gid c4p mot khodng 12 + 16 m/s véi antraxit, 16 + 20 m/s véi than gdy
v 20 + 26 mi/s v6i than d4 va than nau. Toc dO gi6 ¢ap hai cao hon, khodng 18 -+
22 mis véi antraxit, 20 + 25 mis Vél than gdy vd 20 + 30 m/s v&i than d4 va than
ndu. V6i voi phun det, cin chen t6c d6 cao hon, véi antraxit v than gdy, gi6 cdp
mdt va gid cdp hai déu chon khodng 27 + 32 m/s, véi than d4 va than nau chon gié
cdp mot khodng 27 + 32 mis va gi6 cdp hai khodng 32 + 37 m/s.

b. Cach bo'tri voi phun trong buong hra

 Trong buong lira d6t than phun thu@ng b6 tif dﬁn 6ng sinh hoi phia trudc

tudng, vita J€ bio v¢ tudng vira dé tan dung nhiét biic xa, gidm duge dién tich bé

mit trayén nhigt, nhung nhién liéu khé chdy hon nén dbi khi cén 6 dai chay trat

' bang vita chiu ltra d€ d6t loai nhién liéu khé chdy nhu antraxit, v.v.. - Thudng b trf
vdi phun vao trong budng Ilra theo bén céch (hmh 2-22).

- Voi phun dit mot phia (a): thlrﬁmg dimg voi phun tron dit trudc ngyc 10, tir 1
+ 3 hang, méi hang tir 1 + 3 vdi phun COng sudt cla 1 khoang 35 + 120 T/h, thm
ngon lira d& bi léch. '

- Voi phun dit hai phl’a, cﬁng thuﬁmg dl‘mg vbi phil[i tron bs trf hai bén su’?m
(b). Loai nay c6 ngon lira chodn déu hon, cong sudt 10 ¢6 thé 1én dén 230 T/h.

- Voi phun dit bon gde (c), thudng ding vdi phun det cé truc dit tép tuyén
v8i mot vdng tron tudng tugng 6 dudng kmh bing khodng 8% bé rong, khodng 1
+ 2 m, néu 16n qud c6 thé chia thanh hai tam.

- Voi phun dat o trén xudng (d): thuding dung* voi phun det;, ngon lu’a di it
trén xudng ddy roi lai quay 1én. Nhu vay dudng di clla nhién li¢u dai nén d& chéy
kiét, dung thai xi 16ng thi thuan tién hon, néu thai xi kho thi dé bi tic ddy 1o.
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Hinh 2-22. Cach bé tri véi phun trong budng G

M&i cdch ba trf voi phun c6 mf)t dac diém riéng, mot wu khuyét diém riéng,
tuy thudc vio cdc didu kién cu thé ma lua chon nhu: tinh chét chia nhién liéu, nang
suft clia 10, cu tao cha budng ira va ciu tao clia vdi phun, v.v..

Khi b3 tri cdc vdi phun cdn chi y: khong dat qud sat tudng va phéo tro lanh dé
trdnh déng xi, khodng cich t&i tudng Kkhong duéi 1,5 + 2 m, cdch phéu tro lanh
khoéng 1,2 + 2,2 m, hai hing vdi phun khéng qué gdn nhau, khodng 1,4 + 2,5 m dé
khdi anh hudng 14n nhau, khodng céch dén clta ra budng 1ira dd 16n dé chdy kigt,
khéng dudi 7 -+ 10 m d6i vé6i 10 25 + 50T/, 11 + 120 d6i v6i 10 75 + 120 T/h, 14
+ 16 m d6i v6i 10 130 + 250 T/h, vov.. ‘

3. Uu khuyét diém ctia 1o than phun

Day 1 loai 15 hoi tuong doi hién dai, ding’ phé’ bién véi loai 10 hoi cong suat
trung binh tr& I&n, trong cic nha mdy nhiét dién, nd c6 cdc pu nhuuge diém sau:

* U diém:
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- C6 hiéu sudt nhigt cao ¥i d6t chdy kha hodn todn v6i he s6 khong khf thira
tirong ddi nho.

- C6 thé dot duge nhléu loai nhién liéu k€ ca loai nhién liéu chét lugng thﬁp
- C6 cong suft 16n, phil hop véi cdc nha mdy nhiét dign.
- C6 thé ty dong hod céc qué tiinh cdp nhién ligu, thii tro xi, gidm nhe lao
dong, cong suit 6n dinh, diéu chinh nhay bén.
* Nhuoc diém:
Bén canh c4c wu diém trén, ciling ¢ nhiing nhuge diém nhu:

- Cdn ¢4 thém hé thﬁng nghién than nén thlé't bi cong kénh, tén ning lugng,
6n 20, bui bam, v.v..

- Tro bui bay theo sin phim chay rit nhiu, nhat 1a khi thai xi kho, din dén
mai mon va bim bin bé miit tmyen nhiét, phai thém bo khir bui dé gidm 6 nhiém
1161 tradng. CO6 khi x1 cdn 1am téc déy 10.

- Quén tinh nhiét trong bubng Hra khong 16n nén dé bi tit 10, thuding phédi ba
tef vdi phun ddu dé h§ trg.

- Khé ding vdi 1 hoi cong sudt nhd vi budng lira khong di 16n dé chdy kiét
nhién lidu.

4. So qua vé budng lita phun than nhii tuong .

Miy chuc niim lai day nhiéu nudc d3 va dang nghién citu dot than nhii twong,
tifc 12 hdn hop bot than véi mot sG chilt 16ng nh ddu, mrde c6 thé thém mot s6 chét
phu gia.

a. Budng lita phun nhii tuong than déu. .
Niii tuong than ddu Ia hdn hop gilta bt than véi ddu, goi tit 1a COM tic

Coal - Oil Mixture, doi khi cdn thém mot it nude goi tit 1d COWM, tic 13 Coal -
Oil Water Mixture.

3 day than duge nghién thanh bot, tho hon so Vi than phun, dudng kinh trung
binh khoing 74 wm, nghia 13 70 + 80% than lot qua sang 200. & Nhat dang nghién
citu diing bot thod hon, dudng kinh ¢6 thé 1én dén ¢ mum, ty 16 bot than c6 thé
chiém khoang 20 + 50%, chét phu gia c6 thé chi€m khoing 0,5 <+ 5%, doi khi
ngudi ta thém nude hoic nude voi véi i 1¢ khodng 4 + 10%.

Than ¢6 thé duge nghlén trong mdy nghién kho hay may nghién uét, cho tron
véi ddu, cic chit phu gia, khudy déu rdi diing bom‘qua 6ng din dua dén noi skt
dung 16i dua vio trong budng lira dé dst chéy Nhii tlro'ng dugc phun bing co khi

hoiic hoi nude hay khong khi nén qua céc vdi phun ¢6 cfu (o twong tu nhu voi
phun than. Qué trinh chéy c6 thé chia thanh hai phdn, phin khoang 1/3 1 trinh ban
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déu chii y&u 1a chdy hat ddu, con 2/3 16 trinh sau 1 chdy bot than. Nhu vay
déu 6 dnh hudng 16n dén viéc bét lira con bot than ¢ dnh hudng 16n dén viee L,hay
kiét.

D6t nhil trong than ddu ¢6 vu diém nhir sau:

- C6 thé ding than thay cho ddu, néu thay bing 45 + 50% khoi lugng than cé
thé tiét kigm duge 25+ 30% ddu, ding dé dot khong chi trong 1d hoi ma con ding
trong cdc 1o luyén kim, 15 cao, v.v... .

- €6 thé van chuyén nhién liéu bing dudmg Gng.

~Viéc cdi tao 10 d6t ddu, d6t khi sang dét nhii tuong khd don gidn, (0n it thdi
gian va kinh phi. _

Tuy nhién cling ¢4 nhimg nhuge diém nh:

- Phii céi tao thanh budng d&t ¢ mot s¢ dac tinh nhu bu6ng d6t than phun

théi xi kho, phai c6 phéu tro lanh, phai chi ¥ vin dé bam xi, tic xi vin dé mai mon
va bam tro bui, khit bui, v.v.. .

- Phai dat thém he th6ng ché bién va van chuyén nhii twong..

Vin dé o nhiém moi trudng phal chi y hcfn vi Tugng tro bui, khi NO,, SO,
tang lén nhiéu.

b. Budng lita phun nhii tvong than midc
Nhii tuong than nude 13 hén hop bot than véi nude va mot it chat phu gia.

Bot than ¢d dudng kinh khodng 50 + 200 g |, trong d6 70% hat ¢6 dudng
kinh dudi 74 tam, trén 300 um khong qud 1%, nudc chigm tir 20 + 35%; tiung binh
khoé’mg 30% va 1% chét phu gia. Nhil twong than nude ¢d thé dét bing hai cdch:
phun va dét tﬁng s6i. Co ché cita qué trinh chdy con dang dugce tiép tuc nghién ctiu,
nhlmg 6 thé néu mot s¢ dnh hudng dén qud trinh bit 1ra va chdy nhu: chat b
clia than cang cao cang (6t , khong khi dua vao cdn dugce gia nhiét c6 thé trén
300°C, hén hop nhanh nhii’ tucng véi khong khi va sin phidm chdy ﬂm i buong lu’a

Sir dung nhil twong than nuéc ¢6 vu diém nhur sau:

- C6 thé tan dung luon nude d€ khai thic va tuyén than bz‘.mg'th'uy'hl’c. va cd
bot than 14n trong d6, déng th(n c6 thé khir d6 tro, lnu huynh ViV, .lam glau nhlén
ligu. .

- C6 thé van chuyén biing 6ng dén, trdnh duge roi Vi, 4nh hucmg ciia th0'1 tiét,
tiét kiem déue tw va chi phi so véi van chuyén dudng sét.

-'C6 thé d6t thay ddu ma bu@ng dot ch1 can céi tao chat it dau tur khﬁng
nhléu
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- Gidm déng k€ 0 nhifm méi trudng. Thyc nghi¢m cho thdy so véi 1o than
phun,.néng do khi NO, va CO gidm tr 1/6 dén 1/2. Lugng tro va SO, ciing gidm
nhét 1a khi ¢6 thé khir b6t tro va luu huynh trong qua trinh ché bien.

So voi dot dau, d6t nhil trong o6 cc nhude diém sau:

- Cong suflt 10 hoi bi gidgm. DE khong bi gidm nhiéu cdn 1am gidu than trong
nhil tuong, 6 thé gidm do tro xudng dudi 3%.

- Vi phun dé€ bi mai mon.

- Bét lira cham hom, t6n thém nhién li¢u dé 1am cho nudce bée hoi, tuy c6 mot
it nudc khi gap cacbon & nhigt do cao ¢6 the x4y ra phan ting khi ho than: H,0 +
. C > CO+ H, lam cho qua trinh chdy kiét hon, nhung néi chung vin khong di b
nhiéi hod hai. , o '

2.4.2 Budng Itta phun ddu

Lo hoi dot diu c6 nhiéu & cdc nude phuong tay, it ding & céc nude sir dung
nhién liéu theo k& hoach, vi dédu 14 loai nguy¢n nhién liéu quy, danh cho céc cong
nght uu tién, con d6i véi 10 hoi "dot ngoi", dé (6 chiic qué trinh chdy nén co the
Aot loai nhién li¢u ré tién hon. Nhw vay, din 6 thé coi 1a nhién li¢u chinh hoiic 1a
nhién liéu phu trg, chi ding khi khéi dong hodc khi chay véi cong sudt thap tranh
cho 10 khoi bj .

1. Qud trinh chdy ciia nhién li¢u Iong.

- Dau duge phun vao trong bubng lira thinh nhiing hat bui nhé bing khodng 10
+ 200 pm, dudng kinh hat dudi 50 jon chi€m tien 80%, dusi 20 um chiém khodng
5% thi qué trinh chdy rat t6t. Co ché qud trinh chdy diu khg phifc tap, cdch 1y giai
chua thong nhét, c6 thuyét "6xy hod” va thuyét “phan huy nhiét" nhung két qua
cudi ciing thi nhy nhau, déu 13 tao thanh khi CO, va H,0 va ciing déu cho ring
hi¢u qua qud trinh chdy phu thugc rét nhidu' vio do min clia hat diu, hat cang min
thi bét chdy cang nhanh va chéy cang kiét. Do viy viéc phun déu thanh bui 12 mét
qua trinh hét sttc quan trong. C6 thé phun ddu bang bom co khi, ciing ¢é thé phun
biing khong khi nén hoic hoi nude. Tay céch phun khdc nhau, nhung qui trinh
chdy cd ban gidng nhau. : ‘

Khi hat ddu duge phun vio trong budng lira dang van hanh, & nhiét d¢ cao, sé
nhan nhiét, s&y néng réi boc hoi. Hoi diu khudch tan tir trong hat ddu ra ngoai,
trong khi d6 thi 6xy khuéch tdn theo chidu nguoe lai, tr ngoai dén mat hat dau; khi
chiing gap nhau dén nhiét d¢ di cao, s& chdy va tao,thanh mit ngon Iia (hinh 2-
23). ' - R

Vi nhitng hat dau 16n, do c6 t6c d0 twong dGi giita hat nhitn liéu va khong
khi nén mat ngon lira ¢6 hinh dang ngdi bit long (hinh 2-23a). Véi nhing hat ddu
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min, khong cé t0c d¢ twong d6i gilta hat diu va khong khi nén mit ngon lira
hdu nhu 1a hinh cdu dong tdm véi hat ddu. Néu phun ddu bing hoi nude, vi hoi
nudc truyén nhiét nhanh nén hat ddu béc hoi nhanh, d& hén hgp véi khong khi nén
qud trinh chdy nhanh, trong ti nhu qua trinh dot nhién lidu khi.

Bé& mdfngon s
Her' d3l

/{af a’at/ 1dn . Hat déy nho
* - .
PN 5 Q —
1 2 |- —-"‘”Ri
/{‘% 4 ( “:ﬁ.
15 $ %
'\§
N o
N 1
L0 1 2 3 4 5 6

Hinh 2-23. Qua trinh chay hat ddu

Cén luu ¥ 14 ddu ¢6 céu tao phiic tap, hén hgp cla nhiéu loai cacbua hydro nén
qué trinh ho4 hoi khong don gidn, khong ding nhiét nhu cdc don chat. Khi hat ddu
nhan nhiét, nhiét do ting ddn, nhiing thanh phin ¢6 nhiét do bay hoi thip s bay
trudc, phan con lai bc hoi khé hon. Néu nhiét do khOng dii cao, hdn hgp giita
nhién liéu va khong khi khong t6t, qua trinh gia nhiét kéo dai, ¢6 thé din t6i hign
tugng phan huy nhigt, tao thinh nhiing hat cacbon tén c6 kich thudc rdt nho

khodng 0,006 = 0,16 g, chiing c6 thé két lai thanh hat ¢6 du@ng kmh khoang 0 1
+0,3 g gol 1 mudi md héng, rét kho chéy kiét. .

Tém lai, qué trinh chay hat ddu ¢6 thé chia thinh céc giai doan

- Giai doan sély ndng, boc hoi vi 6xy hod cham.

- Giai doan bdc hoi nhanh, 06Xy hoi nhanh va tao thanh ngon lu’a

- Phén con lai cha céc hat 16n bi phan huy nhiét, néu da kh@ng khf va nhiét do
cao sé chay hodn toan, néu nhiét do khong di cao thi vin con lai m6 hong, tao
thanh t6n thét q.

Trong qud trinh chdy, nhiét sinh ra d&t néng sin phém'chéy va truyén nhiét
cho moi chét qua cdc bé mat truyén nhiét. Vi ludn con lai nhing hat mudi mé héng

kho chdy. 0} nhiét do cao, nhilng hat md héng néng do, phat 4nh sdng va bic xa
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nhlét tao thinh ngon Iita sdng. Theo cac tai héu néu ngon lira o6 duam
cm, dai 4 m, nhiét do cao khodng 1400 + 1500°C ¢6 do den biic xa Khi |

khoang 0,6 + 0,8 nén kha nang truyén nhiét bic xa clia budng Ira d6t diy ré’t
d6 1a mot wu viét clia budng Ita ddt dau.

2. Cdu fqo ciia budng lite dot diu

C6 nhigu dang budng lira véi cdc loai voi phun ddu khac nhau, tuy thuse vao

loai ddu, viio hinh dang, kich thudc budng lira vi bé mit truyén nhigt ciing nhy
phuong phdp van hanh. Khi thi€t k€ budng hira phun ddu cdn chi § céc yéu cdu sau:

- C6 thé phun déu thanh nhiing hat min v6i lugng gid it nhét, ap sudt thap
nhit.

- D& dang hon hop bui ddu v6i khéng khi nhanh nhét, tri¢t dé nhit véi he s6
khong khi thira nho nhat.

- Dam bédo nhiét 49 budng Ira dil cao, it nhit cling phéi 16n hon nhiét do bét
lira clia ddu, khoang trén 580°C.

- Cdu tao don gién, d& dang ché tao, sir dung, bio dudng, sira chita, d& dang
diéu chinh va diéu chinh duge trong pham vi cﬁng sudt 16n.

a. Cdu tao voi phun

Thuong ding céc loai vdi phun bing khong khi nén, bing hoi nudc hodic bom
cao 4p.

1.a Voi phun ddu bdng hoi nude hodc M:ong khi ¢6 dp sudt cao (hinh 2-24)

Vai phun c6 hai 16p, bén trong din ddu, bén ngoai dén khong khi nén hodc
hoi nude. C6 foai hdn hgp trong, ¢6 budng hén hop ddu véi khong khi truede khi
phun vao budng lita, c6 loai hén hop ngoai nghia 1a ddu va khong khi cling phun
viio budng lira 181 m6i hdn hop. Cing mot vdi phun 6 thé ding hoi nudc hodc
khong khi ¢6 dp spét, thudng 16n hon dp suét ddu khoéng 0,5 + [ bar, néu cao qué
c6 thé ¢6 hién tong "tudt 1ra", néu thip hon dp suft ddu thi khi voi phun bi téc,
ddu c6 thé chdy sang 6ng din khong khi.

Thudng diing khong khi nén 4p sudt khodng 2 + 8 bar, tiéu t6n khodng 0,09 +
0,15 m’ khéng khil lir ddu. Néu ding hoi nuéc, dp sudt khodng 2,5 + 3 bar, téc do
hoi ra khoang 300 + 1000 m/s, t8¢ ¢ dau khoang 1 mi/s, ti€u hao khoang 0,2+0,6
kg hoil kg ddu.

Co6 loai con trang bi thém nén dién Vé‘i di¢én thé khoang 10000 V, ¢6 dang
khdu sing nén goi 12 sing phun ddu. Loai ny ding ép suét ddu cao hon, khoang 6
+ 8 bar phun thanh dong ¢6 t6¢ do cao khoang 20 m/s, khong khi dua vao qua canh
huéng dé tao thanh xo4y, hén hop t6t hon, chay t6t hon.
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Loai voi phun déu cao 4p c6 cdc uu diém:

- C4u tao don gifm ma vin chdy t6t, hiéu sudt cab._ ,

- Diing hoi, ddu dé bée nén c6 thé dot duge ddu x4u.

- Ngon Iita nhd, dii, ding hop véi 10 ¢6 budng lita sau.
Bén canh d6, ciing ¢6 nhugc diém la:

= Khi vin hanh phat ra ti€ng 6n 16n.

- Tdn hoi dé phun, mét khodng 2% sén lu’o'ng hof, thanh phé‘n hoi nude tlong
khéi cao, dé& ngung tu, -nhit 1a khi d6t ddu c6 nhiéu luu huynh do do dé lam ri bé
mit truyén nhiét & phan dudi. :

- Khi diing quat, ton thém dién nang va thiét bi.

D5
;[ o . Buangﬁoﬂﬁa’p
‘ N\\\\\\\\\\\\\\\\\\\\\\/\

Ha’ niide hode khdng khi Tén

' Hinh 2-24. Vi p’h'un dau co ép suat ¢ao.”

2 a Vén phun ddu bang khf)ng Khi ¢6 ép sudt thﬁ’p (hmh 2- 25)

/(émg khi’

-Hinh 2- 25 Voi phun diu bing khong Kkhi.
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Dau cip vio c6 (hé ding bom hoau do trong Iuc clia ddu trong thiing 1p cao
trén 3 m. Gi6 ciip mot dé phun déu ¢6 4p sudt khodng 2000 + 12000 Pa, gi6 cp hai
cung cﬁp neng

. Loai VoI phun ndy c6 cdc dic diém sau:
S ‘Thiét bi don gidn, d& ché tao, dé van haah; ré tién.
- Gidm duge ning fugng ty diing.
- Diing gi6 dé théi, gy tigng on.
- Ngdh lira ngan doi héi chit lwong déu cao.
- Kich thuée voi phun mong dai cOng kénh.
Loai voi phun nay thudng ding cho 1d hoi cOng sudt nho, khoang 100 kg/h.
3.aVoi plun co khi (hinh 2-26)

|
T
A
A AL

. D7 phén phdi L Pis xo3y - Bia phun

Hinh 2.26. Voi phun diu bling co khi.

\ Cung ¢6 loai dp sudt thap va 4 Ap sudt cao nhu'ng cing moi nguyén tic 12 ding
ap sufit dé ddy dau qua 16 nhd dé phun thanh bui, loai 4p sudt cao thudng ding

bom c6 4p sudt tir 10 + 20 bar, loai &p sudt thdp c6 thé dung Iyc ly tam. Luong ddu
phun vao. ty 1¢ thuan vé6i dp sust cin bic hai..Sau day gidi thiéu mot loai v phun
co khi ¢6 4p sudt cao. 3 déu miéng ong phun (1), ngudi ta ding écu (5) dé lip
thém dia phéan phdi (2), dia xody (3) va dia phun (4). Trén dia phan phdi ¢6 khoan
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nhiéu 156 nhd, dudng kinh khoang 2 =+ 2,5 mm, ndi lién v&i nhan bing mot
ranh sfu hinh vinh khan. Dia xody ¢6 3 16 nhd thong véi rinh & dia phan phéi, 3 16
nGi ti€p tuyén v6i mot 16 trdn chinh gitra.

Diau tir miéng phun, qua cdc 18 dira vao rinh cla dia phan phdi, vio ba 16 16i
di theo huéng tiép tuyén vio 16 chinh gifta cia dia xody tao thanh dong xody qua
15 & chinh gifta dia phun, phun vio buéng lira dudi dang bui dé tién hanh cdc giai
~doan ctia qud trinh chdy.

b. BS tri voi phun trong budng Iita

Voi phun ¢6 thé bd tif thinh mot vai day, phia trude hodc hai phfa d6i dién
nhau. Nén bd trf nhidu voi phun dé ¢6 thé diéu chinh cOng sufit bing s6 lugng voi
phun, mé&i voi phun déu nén dot hét cong suidt. Can chi ¥ khodng cdch giira céc voi
phun cling nhu 6t vdi phun dén (udng 19, khoang cdch dén tudng bén khoang 1,5
m, dén tudng sau khodng 3 + 4 m.

3. Mot 56 diéu cdn chit ¥ doi véi 1o hoi dot ddu

Khi sir dung 15 hoi d6t ddu, cén chd ¥ dén hién tugng chdy, nd va hién tugng
in mon. An mon dién hod & nhiét do thdp, nhat 12 khi dot ddu cé nhiéu luu huynh;
dst ddu cdn c6 dn mdn & nhiét do cao, vi trong tro ddu ¢é V chdy tao thanh V,0;
cho nhiét do néng chdy khoang 675°C, néu cling ¢6 Na,SO, thi nhiét 49 ndng chay
gidm dén 550 + 580°C. Thue nghiém cho thdy khi V,0; bim lén bé mit c6 nhiét
do trén 550°C trong 2000 A ¢6 thé an mon sau dén 1 mm, do vy phai gilt cho nhigt
do bé mit truyén nhiét khong cao hon 550°C.

Chay 1a hién tugng nguy hiém, rdt ding quan tam vi ddu rdt dé chdy va gy ra
nd. Nhi¢t do bit lira chia ddu rét thdp, chi khodng 60 + 80°C, nhi¢t do tu chdy cling
khong cao, chi khoang 530 + 580°C, do vay khong nén bd tri thiing chifa ddu trong
gian 13, cling khong dat & vi trf ma khi 1o 1 ddu ¢6 thé chdy vao gian 10.

Hién tuong né c6 thé xdy ra & tiong budng lira ciing nhu trén dudng din khdi,
nhét 13 & nhilmg géc chét d& tich tu cde chat khi, nhat 1a khi nhém 10. Tradc khi
nhém 10 phai cho quat chay dé théi hét cdc chit khi chdy con sét lai, n€u nhém ldn
ddu khong thinh, hoge dang van hanh bj it pha1 ngimg 10 thi trude khi nhém lai
cling pha1 thong gié. Bubng Lira va doi khi ca trén dudng dén khéi cén bd trf nip
phong no.

4. So qua vé dot ddu nhii tuong

Ddu nhil twong 14 hén hop gilta hai chit long khong hoa 14n nhau I3 déu va
nudc. Thubng gap hai loai 1a: ddu boc nude viét tit 1a w/o, tic 13 hat nude bi ddu
boc & ngodi va loai nude boc ddu, Vi€t t4t 1a o/w. D6t nhil tuong ddu ngoai muc
dich tiét kiém ddu con nhiéu tranh cdi, c6 thé cai thién dugt diéu kién moi trudng.

Theo céc thi liéu nude ngodi, thudng ding do thim nude khodng 5 + 25%, khi dét
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c6 thé tiet kidm duge 2 + 10% dau, giam dugc 10 + 70% khi NO, , 40 +909% lugng
tro bui trong khéi thai. Cach giai thich chi y&u vé tigt kiém ddu nhir sau: nude hén
hop véi dau khong nhiing khong chdy dé tod nhiét ma con cdn hap thu nhiét dé hoa
hoi, nhung né lai ¢6 téc dung chéy kiét v6i he s6 khong khi thiva nhd nén gidm
duge tén thit nhiét q, va q,. Theo két qua thye nghiém khi dot ddu nhi tuong, c6
thé chéy kiét v&i o = 1,02 + 1,05, cdn khi dét ddu nguyén, cin o = 1,8 mdi chéy
ki¢t duge, do viy c6 thé dot nhil twong ddu véi he s§ khong khi thira nhd, gigm
dugc q,. Mt khic khi dot nhii twong ddu, hat ddu duge hai 14n "hod suong". Lin
thi nhdt 12 tir voi phun vao, nhii twong duge phun thanh nhiing hat nhd, tam g0oi 1a
1an "hod swong” thit nhat, day vin 1 nhiing hat hdn hop diu va nuée boc nhau, do
nhig¢t dd hod hoi cla ching khdc nhau, nudc hod hoi trude, thé tich din n& rat
manh, phd nhitng mang dfu thanh nhing hat nhd hon, goi 1a *hod swong” 14n thi
hai, ket qud 12 hat ddu min hon, di¢n tich bé mit tang lén, tiép xidc v6i khong khi
t6t hon, chdy s& ki¢t hon. Do vay néu van hanh ot lrong nhiét dn hod hoi nuéc
nho hon hugng gidm céc t6n thét q,, g, thi (it kiem duce ddu. Can luu ¢ 14 lugng
khong khi cung cdp vao phéi tinh theo hrgng dia trong nhl twong, thudng ding hé
s8 khong khf thira 12 1,05, nhiéu hon thi van hanh khong t6t, khong tiet kiem dugc
ddu.

2.4.3 Budng tira dét khi (gas)

Nhién liéu khi ding cho 16 hoi ¢6 thé 13 khi thién nhién hofic khi ch¢
bién(nhan tao). Khi thién nhién chia 4t {t tap chdt khodng, khi ché bign c6 thé ¢
it bui, nhung c6 thé loc duge. Nhién lieu khi ¢6 nhidu thanh phin khdc nhau, c6
thanh phin chdy duge, ¢6 thanh phdn khong chdy duge nén nhiét trj clia chiing
khéc nhau, c6 logi nhi¢t tri cao, c6 loai nhiét tri thép.

1. Qua trinh chdy cia nhién liéu khi .
Qué trinh chdy nhién liéu khi don gin hon, thudng chi g6m 3 giai doan: giai
doan héin hop nhién Ligu véi khong khi, sdy ndng va giai doan chéy.,

& day, giai doan'hdn hop nhién li¢u v6i khong khi [a rét quan trong, né quyét
dinh t6c do va do hoan thién ctia qua trinh chdy, hinh dang ngon Kra dai hay ngén,
nhit d ngon Iifa cao hay thdp. Dya theo phuong phép hén hgp, c6 thé chia thanh
ba cdch dat:

- D6t ¢6 ngon lira séng cdn goi 1a d6t khugch tan.
- DOt ngon 1ira khong sang.
- D6t khong 6 ngon 1ia. !

Lugng khong khi cdp phu thuée vio chét lugng cla nhién liéu khi, v&i nhien
liéu x8u d6t 1 m'tc chi cdn 0,78 nite ktiong khi, d&t 1 #r'tc khi 1o cSc cdn khodng
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4’1, A8t 1 nr’te Khi loai t6t thi du nhu khi thién nhién c6 khi cdn dén
khodng 10 nr'te. Khong khi c6 thé cip vio nhd stic hit clia dng khéi, sic ddy ciia
quat gi6 hodc hode sirc hit clia ddng nhién lidu ¢6 t6c do cao. -

a. POt ¢b ngon Iita sdng

o} day nhién liéu va khong kht du'cfc dua vao 1‘1éng I€, vao trong budng lira vira
hdn hop vdi nhau vira tién hanh tt ca cédc giai doan ctia qua trinh chdy, nén téc do
chdy twong ddi cham, hinh thanh ngon 1t dai ¢6 thé dén 3 + 4 m va séng, nhlet do
khong cao chi khoéng 1000°C. Khéng kh{ va nhi¢n lieu ti€p xdc duoc véi nhau 12
nh tac dung khuéch tdn nén goi la phtrcmg thiic d6t khuéch tdn va loai voi phun .
nay dugc goi 12 vdi phun hén hgp ngodi hogc voi phun khuéeh t4n.

Ngon l0a sdng ¢6- thé chia -
thanh ba ving (hinh 2-27); ving o Vahg ngonlva -
(1) khong 6 mdu 'sic 1a viing o a Mﬂﬁdﬂfm’f
nhiél dd thip, vang thi (2) phét
sdng, do lic dau nhién liéu khi da
dugc sfy khd ndng, mot s& thanh
phin nhu métan va cdc cacbua
nang nhiét phan thanh mudi bo
héng, nhitng hat nay duge dot ”
néng dé, phat anh sdng va khi
chdy hét toa ra mau vang lda, &
viing tht ba cdc chit khi dd bi
phan huy, ti€p xic vdi khong khi
va chdy, fod ra mau xanh da troi.
b6 1a truong hop chdy binh
thudng. Néu thi€u khong khi
chdy khong hoan toan, ngon lira Nhién liéy khi
cé mitu 0 sdm, co ngin lai va e
nhiéu khoi, nhung néu khong khi
qud nhiéu, ngon lira ¢6 miu xanh
nhat, c6 thé phét ra ti€éng 6n.

0 Ving phaf sang -

(7) Ving nhiét dv #ap

Hinh 2-27. Ngon Ilra sang. - :

b. D6t ngon lita khéng sdng

& céich det ndy, nhién ligu duge hon hop véi mot phdn khong khi goi 13 gi6 |
cdp mot, chiém khodng 30 + 60%, sau d6 mdi thém gié cap hai dé hodn thanh qu4
trinh chdy. Ngon lira ngdn, méu xanh tim ¢¢ 16i hinh vién tu mau xanh lam, nhiét
do dat kha cao, khodng 1500 + 1600°C. Ngon lira cing ¢6 thé chia thanh ba viing
(hinh 2-28). Ving (1) cling 14 ving sdy néng khong miu sfc, viing (2) ¢ miu
xanh lam, 13 ving chiy, nhung vl khong di 6xy nén con ¢& CO va mot it H,, v.v..
chua Lhay hét, viing (3) ¢6 mau xanh tim, 13 viing chdy kiét cic chit khi con 131
nhd gi6 cfp hai dua thém vao. Néu khong du khong khf, ngon 1i¥a ¢6 méu sim tim,
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ddu ngon llra vin phét sdng, mdu vang hoic db, ngon lira co ngin lai, tham chi c6
thé "hit 1tra" vao miéng voi phun, n &u khéng khi qua nhiéy, ngon ltra nhd lai, mét
méiu, phét ra Uéng 6n va ¢6 thé "tuot 1ira” , ngon Iira r&i khoi rméng phun. Ml nén &
viing thi hai 1a viing ranh g101 giita ving chdy bén ngoai va vung chua chdy bén
trong, ngon 1ra lan truyén vao trong theo chiu phép tuyén chia hinh nén véi mot
toc do nhit dinh tuy thudc vao thanh phan chia rhieén Li¢u. Ngon Lira d6t theo
phuong thic nay thudng khﬁng duorc thét 6n dinh.

c. Dot khong cé ngon It

& cach det ndty, nhién liéu vé t‘&’t
cé khong khi duge hén hop hoan todn
véi hé s6 khong khi thira khodng 1,02 =+
1,05, phun vao trong budng lira vdi toc
d6 kha cao, khodng-10 + 30 m/s, doi khi
cdn ¢6 thé cao hon. Qu4 trinh chiy tién
hanh rdt nhanh, ngon lira ngin va hiu o
nhu khéng c¢6 mdu séc, thuong c6 them Ying 55y
nhitng gidi phap dé gitt 6n dinh ngon song
Itra nhu khe rinh, tudng chin, tudng
boc, v.v... bing gach chiu Iita.” Theo
phuong phédp niy qud trinh chdy rit tt
nén c6 thé dét duge nhién litu ¢6 nhiét _ % —
tri thdp nhw khi 10 cao, hofc nhimg - . Gid cap 1.
nhién liéu chda nhiéu thanh phin chdy : :
chdm nhu métan trong khl’ thiénnhién. " Hinh 2-28. Ngon lu'a khong sang.

Ving chiy kiéf

2. Cdu t‘aa buang hm dét nhién I:eu khn

0] day thudng thiét k& cac loa: voi phun vi ¢éch b trf vio buéng Itra lam thé
nao dé dim bdo nhién litu va khOng khi hén hop véi nhau dugc t6t, nhigt do qung

lita dit cao dé dam bao qui trlnh chdy. o buﬁng Tira A6t khi thubng b& trf, them clra
phong né. L ,

Voi phun c6 thé b6 trf &-phia trudce, hai bén sudn, t phia trén xudng hoéc ]
ngay trén mat ghi. P& dim bio qué trinh chdy t6t, thudng ba trf thém thiét bi 6n
dinh ngay trudc miéng vdi phun hogc trong budng h'Ia nhu c4¢ tdm chén, cdc miéng
6ng hinh nén cut hodc hinh try bdng gach chiu lira, nhiéu khi chit gach vyn chin
Ira thanh déng trong bu@ng lua (hmh 2 29) Du‘éﬂ day la cﬁu tao clia mot s6 dang
voi phun.

a. Voi phun dét ngon lita scing (hinh 2-30) 7 s

Loai vdi phun nay chi dua nhién liéu khi vao budng lira, r6i nhdy hién tugng
khuéch tdn ma nhién lién ti€p xiic véi khong khf, tién hanh qué trinh chéy, vi vy
con goi 1a vdi phun khu&ch tdn. Cau tao ctia vdi phun khd don gian, chi 1a nhiing
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dng rong, trén cd khoan nhiing 16 nhd riéng bi¢t hodc bg tri: thainh nhiing hing,
nhitng diy.

“C6 loai 6ng nhd uén i _
thanh nhiéu hinh dang khdc ' e :
nhau (hinh 2-30). Phia trén e e e e > AANNNNANRNRRNY
&ng c6 thé khoan mat hoic ' 53—:"—‘;3 I I | [ !
hai hang lech nmhau 30°  _INSL.civiags SRIHE l§
nhitng 16 nhd c6 dudng 5/_ e Iﬂ Uy
kinh tit 0,5 + 5 mm, budc 3 N IIHE ’ INE
16 bing khodng 4 + 16 14n “5\_\\ HH Bk II
dudng kinh. Néu bude 16 o \NTHEIE
qua 1én, ngon lira khéng lan % e G ik : | IS
truyén duoe, néu qui bécic  NKlT iz e spees ol el L LN
ngon lita can thiép lan k\ IR RTINS
nhau, han ché sy khuéch -
tan va hén hop gitta nhién - 8
litgn vd khong khi, 4nh A-A

hudng khong 6t doi véi —
qua trinh chay. Khi chdy
trén cdc 15 hinh thanh céc
ngon lita sdng. Ap sust [am
vigc thong thudng cia

K

nhién liéu khi bing khodng - .
300 + 400 Pa, hé théng %— 7
khong khi thita khodng 1,2 A A

A

:j?ﬂ”///

+ 1,6, t6n thit q, = (0,5 +
1,2)% méi voi phun cé thé
d&t dugc khoang 1 + 10
nite khi dotlh, thudng ding
trong 10 hai cong suat nho. —_—

9

Ngudi ta ciing ¢6 thé : ~ Hinh2-29, L
ding m6t vai 6ng ldn, Cac cach bd tri budng Itra dét nhién ligu khi,
dudng kinh khodng 50 nun : . .
dat ndm trén. ghi. Trén 6ng ¢6 khoan hai hang 16 16n, dudng kinh khodng 12 mm
(hinh 2-30b). Khong khi théi qua ghi véi dp suét khodng 600 + 1200 Pa: Hat bén
&ng o6 xay tudng gach én dinh dé giit nhiét do cao, cdi thién qua trinh chdy.

Loai vdi phun nay ¢6 cdc wu nhuge diém nhu sau:

12
- Pon gién, vé ciu tao cling nhu van hanh, sira chita.

- Qué trinh chay khd &n dinh, ké ci khi cong sudt thap.

- Vi phun it bi hong, vi khong c6 hién twong “hiit 1ia”,
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- Nhiet d¢ ngon lita khéng dugc cao.

- Ngon Ilra dai ddi héi kich thudc, buédng Itra ¢6 chiéu daj thich hap.

- Dot v6i hé s6 khong khi thira 16n qud, bing khodng 1,2 + 1.,6.

NGNS/ o

Kbi I8}

Hinh 2-30. Voi phun dst ngon Iira sang.

b. Vol phun dét ngon lita khong sing

Vi loai voi phun ndy, mot phdn khong khi hén hop véi nhién lidu trude khi
phun vao buéng lira tao thanh gié cap mot, gi6 cdp hai dugc dua thém dé chdy hoan
toan tao thanh ngon lira khéng sang. Khoéng khi duge dua vio ¢6 thé nhey stie hiit
ciia dong nhién lieu cé t6c @6 cao goi 1a voi phun cé dp sudt thip va co thé do quat
diy vio goi 1a voi phun cé 4p sudt cao. Vdi phun cé dp sudt thap (hinh 2-31a).
Nhién liéu khi c6 4p suit khoing 300 + 2000 Pa théi qua dng ting tdc hinh thanh
t6c do cao, tao thanh 4p sudt tinh thép, c6 chin khong, hit khoang 30 + 60% nhu
cdu khong khi (gié cdp mot). Néu 4p sust thira ciia nhién liéu khi én dén khoang
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0.3 + 0,5 bar, cé thé hiit toan bo khong khi yéu cdu, bi¢n thanh voi phun khéng cé
ngen liva. Loai voi phun nay ¢6 tic dung ti diéu chinh, vi khi cOng sudt cao, nhién
tieu can nhiéu, (6c do dong cang i6n, hit khong khi cang nhiéu phit hop véi yéu ciu
cla qué trinh dot chdy nhién lieu. Tuy nhién vin cdn diéu chinh mot phan lugng gié
¢&p vao phit hop vdi chit luong vi tu di€u chinh chi phu thudce véi khai lugng nhien
liéu dua vao.
Loai voi phun dp | Gid caphai

sudt thdp cd un diém . . iy
Ja ciu tao don gian,
vin hanh khong phiic
tap. khéng t6n nang
lugng cho gi6 cap
mot, nhung hé s6
khong khi thia vin

16n  bing khoang e e L
12415, Gia cap méft

.
N

o
\

)_‘Wu'

Voi phun  c6 - Hinh 2-31. Vi phun a6t gon I khéng séng.
_ quat g1o cdp mot vaéi .

ap sudt tuong déi cao '

(hinh 2-31), khodng 500 + 3000 Pa cling v6i nhién liéu khi c6 4p sudt khodng 500
+ 1500 Pa ciing 'thdi vao, tao thanh hén hop nhién lién véi khéng khi cé toc do

khoang 10 + 30 m/s. Néu budng hén hop kéo dii va c6 them buéng én dinh sé& bien
thanh voi phun khéng ¢6'ngon lixa.

€ Voi phitn lchéng'é’é ngon lira ( lu‘n?i 2-32)

Trong loai voi phun nay, nhién liéu va toan bd khong khi duge hén hgp trude
khi théi vao 1o, thuding ¢4 theém vong én dinh bang gach chiu Iira nén qué trinh chay
hdu nhur khong ¢6 ngon lira. Vong 6n dink doi hoi phai cé di chidu dai, khodng 1 m
dé chdy hét. Néu budng 1t 16n 6 thé rit ngén vong dn dinh vi dong nhién liéu vin
1i€p tuc nhan duge bitc xa trong budng lita va dudng di ciing dit dai dé c6 thé chay
hét. : -

Hin hap
Ahidst \A '

-

Ahing bt

Hinh 2-32. Vi phun khéng ¢6 ngon ICta.
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Ngudit ta  cling Kby ok
ding voi phun chiim, :
nhién ligu khi dugce duwa C g
vie mot chim 6 ¢6ng - - |£
nhd, léng trong . mot
ong lén ¢ khong khi )
théi vao (hinh 2-33), —
hén hop véi-nhién licu, = j‘(‘"|\
dua vdo wong budng by
l{ra tién hanh qué trinh

)

_g;}ﬂs
: E}

o

p

chdy. Loai voi phun H

ndy ¢ vu didm: C6 thé -~ Khiéng khi

ning cao lugng nhién: i
liéu khi & dp sudt thdp, Hinh 2-33. Vi phun chim.

cé thé md rong pham vi

diéu chinh cong sudt 1o ma chdy vin 6n dinh, cé thé dét dugc nhiéu loai nhién licu
khi véi hé s6 khéng Khi. thlra twong d6i nhd, diéu chinh tuong d6i dé dang, c¢é thé
sdly trudc khong khi dé nang cao hicu qui chdy Nhung cd nhuac diém I tiéu t6n
nang lugng cho gié cdp mét.

2.5 SO QUA VE BUONG LUA BOT HON HOP

( day gi6i thiéu hai loai: budng lita xody va budng lira ting soi (ting long).
Trong cdc budng lira nay, nhién liéu khéng hoan toin x€p theo ldp, ciing khong
phai chdy trong khi di qua ca khong gian budng lra. NG vira ¢6 mot phén dic diém
chdy tdng, mot phan dac diém chdy trong khong gian.

2.5.1 Budng l{ra xody (hinh 2-34)

Loai budng lira nay ra ddi tir nhitng nam 30 & Nga, dén nhitng nim 40 6 My va
mot s6 nudc khdc trong cdc 10 hoi cong sudt 16n, gin diy & My thoi phét trién,
nhung & cdc nudc khdc van con, nhu & Dic mdi thiét k€ loai lo hoi cong sudt
khoang 1000 T/h véi bubng lra xody.

Buéng lira xody c6 thé dét than cidm nghién thé hon buéng lira phun. Buéng
lira xody c6 dang hinh try, mot 15 hoi c6 thé b tri mot hodc vii ba budng Ifta xody,
cé thé dit ndm ngang hofic thng ding (hinh 2-34). Gié cdp mot ¢é thé dua thang
hoac theo chifu 1iép tuyén véi toc do khoang 20 + 30 m/s, con gié cdp hai chigm
khodng 80 + 85%, dua vio theo chiéu ti€p tuyén véi vin 8¢ cao hon, khodng 60 +
'65 m/s véi budng déng va khoang 120 m/s véi bubng nim ngang, nén tao thanh
xody khd manh, hén hop rét 16t khong khi véi nhién liéu va tién hanh (at ¢a cdc giai
doan clia qud trinh chdy trong buéng llra, sin phdm chdy dua vio buédng chinh, thai
X1 ra ngoal G dang long. Trong budng lira xody trinh fir bo tri cdc 1dp nhu sau: & sdt

101



Admin
Textbox

Admin
Textbox


vich 1a 16p xi chay long, r6i dén nhitng hat nhién lidu ¢é kich thudc 1én, 61 dén
nhitng 16p c6 kich thudc nhé hon, chinh gifta 1a nhitng 16p bot than min va cic chit
khi. Budng lita xody ¢6 nhiét thé thé tich rit 16n, ¢é thé dén 2,3 + 5.8 MWin’® véi
budng nam ngang, khodng 1.1 + 1,4 MW/m’ v6i budng dat ding. Nhiét d6 trong
buong lira cling rift cao, c6 thé ién dén 1700 + 1800°C, xi bi néng chay nén thuding
thdi xi 1éng.

Gio c5p 1

Gis 63;-3 E

Gro'edp 2

Thari xi”

Budpg dvs rody d’rjﬂg

75 a7 Tong
Bubng lva xosy ngang
Hinh 2.34. BudngIlta xody.

" Budng lira xody ¢6 cdc vu diém:
- Nhiét the budng lita cao, nén chdy 6n dinh, chdy kiét, cé thé dat duge nhién
ligu x&u, hat twong déi thé véi tén thit g4, q, trong d&i nho. _
- C6 thé chay (6t vai hé s6 khong khi thita nhd, bing khoang 1,05 + 1,15, do
d6 tén that q, giam.
- Giam durge lu‘(mg tro bui bay theo khoi, nén c6 thé chon tdc d6 khdi cao; hé

s8 truyén nhiét 16n, gidm dugc bé mat truyén nhiét, déng thdi ciing gidm nhe duuc
6 nhiém moi trudng.

Buéng lra xody ciing ¢6 nhiing nhugc diém sau;

- Cau tao budng llta phiic tap, gid thanh cao. _

- T8n dién ning cho quat gi6 cdp hai, tuy cé gidm dién ning cho khau nghién
than. :

- Duéi téc dung clia xi long 4 nhlet dé cao, bé mat truyemnhlet dé b1 an mon,
tén thit g ciin g tang.

- D6t chdy & nhiét do cao nén lugng NO, trong khéi tang, & nh1em mél truo‘ng
O nude ta chua sir dung 10 hoi ¢6 budng lia xody.
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2.5.2 Budng I(ra ting soi (tdng 16ng)

Ky thuit ting soi khong phai 14 indi, ma phit minh déu tién vi nam 1910 ciia
hai tdc gid nguoi Anh [A Phill;ps va Bulteel 4p dung vio'cic cong nghé xdc tdc,
‘chon quang, sdy, v.v... , mii dén nhitng nam 40 mdi bit ddu si dung vio qud trinh

chdy nhién liéu trong buono lira va phét trién manh tir nhfing ndm 1970 + 1980 dén
nay, thi du & Trung Quéc dén nam 1990 da c6 khoang 3000 1d dot tang 1ong.

Pay c6 thé coi la phuong phdp dét qué 46, khong hoan todn theo tang chat trén
ghi, nhién liu khéng bay hoan toan trong budng lira ma chi dao dgng lén xudng
trong mot khodng khong gian nhit dinh trong buono l{ra d€ ti€n hanh cdc giai doan
clia qud trinh chay. ©o

Ta kh#o sdt mot thi nghiém vé ting soi (16ng) nhu sau (hinh 2-33).

Cho mot 16p hat nhien liéu dat trén ghi, théi gié tir dudi 1én, ta do va vE thanh
dé thi quan hé gita t6c do gié v6i hiéu dp trude va sau 16p nhién li¢u trén ghi. Ta
thdy, ban ddu t6c do gi6 ting thi hiéu dp cling tang, d&€n mot tdc dd ©,y, nao d6 thi
Ap khong tang nita, chiéu diy I6p hat tang ddn, t6c do tang dén thi chiéu day l6p

hat ciing tang theo, hat dao dong trong mét pham vi nhit dinh, Ap vén khong déi,

phung khi téc do tang dén ,,, thi Ap gidm dot.ngdt va hat bay hét theo dong
khang khi.

.J\Q

Khdag kbi* i
a) : \ '/
: A’Imn_q 4
LB)

2p

|

|
| ]
Drnin Wpmax

Hmh 2-35. Thi nghiém ve tang sdi.
Khi 13m thi nghiém véi 5 hatd ~ 0,3 i thi @, = 6,8 Cimls, G = 224 cmls

véi & hat d ~ 3,5 mm thi @, = 156 cmls VA 0, = 1400 cmis. Khio sit tang hat
trong pham vi @, ~ thdy cdc dic diém gidng nhu chat long, cu thé 1a:

max >
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- Cic hat chuyén dong hén loan twang oy nhur chuyén dong nhiél ctia phan i,
- Giita 16p hat va khéng ki (6n tai mat phing ranh gi6i nhr mar nudc, bat ké
ban ddu hat duoc sip xep nhu th€ndo. o ’

.~ NEu dat mot var nhe len I6p hat, vat chuyén déng béng bénh nhu thuyén trén
- Néu tré mot miéng ra thi 16p hat chdy ra nhu nrudce, phincon lai vén phan be
déu nhur 16p nudc, Ngudi 1a dya vio dic didm nay dé cap than va thai x; tai mot vj
trf m& 16p hat van déng déu. o

. -Khic hat khong déu nhau, thi nhifng hat nhé chiu Il_rc'da'y 16n hon trong luc
$€ thodt ra khoi 16p hat nhu hoi va nhiing hat nuéce nhé (dch ra khi chit 1dng s6i.

Vi céc dic diém rén ném ta £0i la dot tdng 16ng (irude kia hay goi mét cich
khong chinh xédc 14m 14 d61 ting séi).

Trong budng lia 14ng long (s6i), nhiing hat nhién lieu kich thudc khodng dudi
10 mm dao dong len xuéng trong mot pham vi khong gian buéng lira, tien hanh cdc
giai doan clia qud. trinh chay, con viée thii tro xi ¢é khic nhau, fy theo cdch dat.
Bén nay c6 ba cdch dot nhu sau: ' '

i Chay & nhiét do cao va ap sudt cao, khodng 3 « 4 bar, thudng dung khéi thij
chay tua bin khi. Vi cau t20 phie tap nén it ding, :

- Chdy. & dp suat binh thudmg véi nhiét 46 cao khodng 1100°C dé tro chay long

thanh xi réi thai ra ngoai nhu 16 hoi & nha may gidy Bii Bing;

- Chdy & 4p suat binh thuong, nhiét d6 twong d6i thap, dugi nhiét dé néng chay
clia tro, khodng 800 + 50°C, nhur 19 hoi & nha mdy dét Nam Dinh,

Hai loai budng dat tén thai xi kho qua ghi, con. cich dat thit ba, khong dé tro
nong chdy ma cho tro mai mon thanh bui nhd (nhiéu khi them cdt c6 ¢d hat <hoang
1 1mm vao bubng d6t); khéi mang di, qua cdc chd ugn cong va cde bo khir vui thu
héi lai, con mot phan tro bui rit min bay theo khéi thii ra ngoai.

Vii chyc nam gin day, ngudi ta dua ra loai budng iira ting Iéng ¢ tdi tudn
hoin (hinh 2-36). Hien nay trén toan thé gisi di cé khodng mot ngan 1& hoi loai
nay. Tir nam 1985 loai cong sudt 270 T/h trong cdc t8 mdy 100 MWe da ra doi (ir
cdc hiang Lurgi cita Biic, Foster Wheeler (FW) cha M, Alstrom cha Phin Lan,
ABB cia Thuy Dién, Alsthom Stein cta Phdp ... Tir nim 1995 d3 ra doi 10 hoi tang
l6ng tdi tudn hodn cho cic 13 mdy khodng 250 MWe nhy hing Provence ciia ~hip,
FW cia Ba Lan, ABB ciia Han quéc va den day nam 2002, nhia mdy dien

nay mot s6 nudc dang hoan thanh thigt k& 15 hai cho 6 mdy, cong sust 300 Mwe Vit
600 Mwe. , s

. V& cilu tao, ¢ thé chia thanh hai nhom thiét bi: nhém thit nhét 13 he théng
budng dst ing long t4i tuan hodn, g6m budng dét c6 din éng én (3), cyclon phin
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ty xI than (2) cing hé thoug tdi wan hoan than, cdn ¢6 thé thém bo trao ddi nhicy
ngoai budng dat; nhém thit hai [a dudng din khéi phia sauw. thudng gém ¢ bo qui
nhiét, bé gia nhiét trung gian, b6 ham nudc, bo sdy khong khi, bo khir bui va quat
khoi. ' '

Nguyen 1y lam viéc chia 16 hoi tdng long ¢4 ti tudn hoadn c6 thé t6m it nhu
sau: Nhién li¢u nguyén khai hodc so ché dugc dua vio budng Itra, gié cdp mot dirge
dua vao tir phia dusi budng dét, gié cap hai duge dua vio & mot do cao nhat dinh,
Phén 16n’ hat nhiéa Lgu dua vio budng 1ira vira dao dong lén xudng vita chdy, Mot
bd phéan khéi cudn di, qua bo phdn ly, nhitng hat [6n dugc tai tudn hoan trér. vé
budng lira, hod tron véi nhién licu méi dua vao vi ti€p tuc chdy, nhiing hat ¢6 kich
thudc nho lai bi khéi cudn di vio bo phan Iy, Khi dét nhien liéu cé nhidu lvu huynh
ngudi ta c6 thé dura dd voi vao buéng I dé khir liru huynh ngay trong khi chdy.

T T,
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Hinh 2-36. Sd d0 nguyén Iy 16 hoi téng 1dng c6 tai tusn hoan.

1. Bao hai; 2. B phan by xi than; 3. Dan 8ng nudc 18n; 4. Hé thdng cap than; 5. BA trao ddi
nhiét bén ngoai; 6. Bay chiu Iita cla budng ddt; 7. Budng khéi phén dudi; 8. Bo qua nhiét;
9. BG ham nudc; 10. BS séy khong khi; 11. B8 khir bui; 12, Quat khéi,

¥
Nhiét lugng tod ra khi chdy duge dan 6ng 1én xung quanh hap thy mot phan,
nhiét do trong budng lia duy tri khodng 850 ~ 950°C; qua dudng khéi phan dusi,
ti€p tuc truyén cho cdc bé mat truyén nhiét phy nhu by qué nhiet, bo him aude, bé
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sdy khong khi, nhigt d¢ gidm dén dusi 200°C thi cho qua bg khir bui dé giit lai tro
xi bay theo, con khéi duoce hit qua quat khoi va ng khéi thii ra ngoai.

Budng lira ting [dng (56i) ¢6 cde dic diém sau:

- C6 theé dat kiet nhiéu logi nhién lieu rin cé dic tinh khdc nhau, kich thuéc
~tuong déi tho (< 10 pn).

- Cudng do chdy rat 16n, nhiét the dién tich ghi so véi 1o ghi xich cé thé ting
2 + 6 ldn, bang khodng 1,5 MWim? cho budng lira téng 1éng binh thutmg va 4 + 6
MWin* cho budng c6 tdi tudn hoan, nhiét the thé tich buéng lira ciing rat I6n, gip
khodng 8 + 11 1dn so v6i budng Lira phun, 6 thé dén 1,5 + 2 MW/ne. Do viy c6 thé
giam duge kich thudc ciing nhu nguyén vat liéu. :

- Cubng d6 truyén nhi¢t trong budng Lira rat 16n, do dé giam dugc dién tich bé
mat truyén nhiét, he s6 truyén nhiét trong ‘chat long cé thé dat 161 230 = 330
Wi K, trong buéng ti tuin hoan khodng 50 + 450 W/m.K, I6n hon rit nhidi so
véi budng dét than phun. _

- C6 thé gidm duoc mic d6 6 nhiém mébi trudng, vi 6 thé dot & nhiét 46 thap,
han ch€ tao thinh NO,, con khodng 1/3 + 1/4 so vdi buéng lira than phun, cing cé
thé thém phu gia khit luu huynh dé gidm bét khi SO, dén 90%.

Nhung cling c6 mot s6 nhuge didm: . s

- Vin dé thai tro xi con khé khin, chua chit dong diéu khién dugc qud trinh tao
xi va thii xi, n€u thai tro thi bui bay theo khéi qud nhiéu, : S

- Mai mén bé mat truyén nhiét 1a rat ddng quan tdm. Nhiéu truding hop thuc
nghiém cho thdy qua 100 ngiy van hanh, c6 bé mit da bi mai mon d&n 0,8 + 1 wm.

- Yeu cdu gi6 c6 dp sui cao, t6n ning lugng,. e Sl

Nhung nhin chung, 15 hoi dét tdng Iang dang_-'dugc:__rf?ft quar thm v ¢6 nhiéu
(ri€n vong phat trién, nhat [3 d6t nhing loai nhién ligu chat lugng thap, khé chdy..
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Chirong 111

QUA TRINH SINH HOI VA

CAC BE MAT TRUYEN NHIET

Nhiém vy clia cdc bé mat truyén nhiét 13 truyén nhiét fuong tir nhién Lidu va
san phfm chdy c6 nhiét do cao d€n méi chit 13 nude, hoi hodc khong khi.

Xét vé phuong thite truyén nhiét dén bé mat, c6 thé chia thanh ba loai: bé mat
truyén nhiét bing bic xa, bé mit truyén nhiét bing d6i luu va bé mat truyén nhiet
nira bic xa (vira birc xa vira d&i luu). .

Xét vé diic diém moi chit nhin nhiét, c6 thé chia thanh: bo sy khong khi, bo
ham nudc, bé mit sinh hoi va bd qué nhiét. Vi 16 hoi cong sudt nhd, nhidu khi
khong ¢6 b sdly khong khi, khong ¢6 bd qué nhiét, cdn bd ham nudc va bé mit
sinth hoi ghép chung 13m mot.

3.1 BE MAT SINH HOI VA CACH BO TRi -

Trong 1 hai dong luc cong sudt I6n, thong sd cao, bé mit sinh hoi ¢6 nhiém
vu bién nudc tit bo ham nuée dua vio thanh hoi bao hoa gdn kho dé dua sang bo
qué nhiét, con trong 10 hei cip nhiét, cong sufdt nhd, thong sd thdp thi thuc hién c
nhiém vu ham nudc va cép hoi.

3.1.1 Myc tidu thidt k& bé mit sinh hi

Khi thi€t k& mot miu 1 hoi, cén chi ¥ dat dugc cdc yéu cdu sau:

1. C6 kha ning han ché cdc ton that, nang caoshiéu sudt, tiét kiém nhién lieu.
C6 thé gidm g, nhd bS tri ¢l bé mit truyén nhiét d€ gidm nhiét d6 khéi thai. Gidm
s bing cdch gidm nhiét do bé miit ti€p xdc véi khong khi xung quanh nhd bd tif
céc vach nude hodc dan Ong ngan cdch budng Iira véi moi trudng.
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2. C6 kha niing gidm chi phi ch€ tao, vdi cdc bién phép:

- Gidm sudt tiéu hao kim loai, ¢6 nghid 1a cdn gidm b6t nhimng bé mit khong
tnre tigp tham gia truyen nhigt va gidm chiéu diy cdc bé mat truyén nhiet. Mot
trong nhimg bién phdp c6 hi¢u qué 1a tranh diing bé miit phing va gidm dudng kinh
cdc bé mét truyén nhiét. Mot bién phéap khéc cling ¢6 hiéu qua 1a néng cao cudng
do dong nhigt, 12n dung truyén nhigt bing bitc xa, ting hé s tod nhiét ddi Iuy, cho
dong sin phim chdy quét hét cdc b& mit truyén nhiét véi t6c dd cao, gidm hién
twong dong ciu can, bdm tro xi, v.v... '

- Chon kim loai 1€ tién ma vin ddm béo an toan: dung gang hoic thép cacbon
théng thudng, han ché ding thép hgp kim.

- Chon ding cong ngh¢ ché tao don gian, thong dung, 1é tién.

3. C6 khd nang dép ting duge yéu cdu v& cong sudt, thong s6 va chat lugng hoi
clia ho st dung. Véi 1d hoi dong luc, yéu cu nang cao nhiét d¢ va dp sust dé nang
cao hi¢u sufit cla chu trinh, v6i 1d hoi c4p nhiét thi tuy theo yéu cdu cong nghé cla
ho sir dung, '

4. Lam viéc an toan:

Biéu chinh nhay bén ma én dinh, gidm bdt tng sudt nhiét, trinh’ qué diy hoic
day mong khong déu. Gidm bét nhiet do bé mat truyén nhiét bing cdc ‘bién phip
nhu (6 chifc 6t tudn hodn, trénh hién twong tdi hoi, gidm bét cdu ciin bim trén bé
mit truyén nhiét, v.v... .

5. Thuan tién trong viéc 14p rdp, vin hanh, kiém tra, bao dudng sira chita. =~

3.1.2. Mot s& dang bé mit sinh hai chinh,

C6 1ét nhiCu dang bé mit sinh hoi, nhung dai thé cé thé phan loai nhw sau,
Dya theo sur ti€p xiic gilta bé mit truyén nhiét véi nude va sén phdm chdy, c6 thé
chia thanh loai 6ng nudc va loai 6ng lira hoic 6ng 10. Véileai 6ng nude, khéi &
ngoai nudc & trong, v6i loai 10 hoi 6ng lira khéi & trong nuée & ngoai. 1O hoi.ong 1o
Ia Joai 6ng 16n, c6 thé dot nhien liéu ngay trong 6ng. Dya theo kim loai ché tao cé
10 hoi bing gang va 10 hoi bing thép. Ld hoi bing gang thudng ding dun nudc
néng nhiet do khong qud 115°C hogc sinh hoi véi &p sudt khong qud 1,7 bar. Dua
theo su chuyén dong clia nude trong bé mit sinh hoi, c6 thé chia thanh loai ddi huy
tw nhién (a), twén hoan ty nhién (b), tudn hoan cudng bic (c) va d6i feu cubing biic
(hinh 3-1). :

Duti day gidi thiéu mot s6 loai bé mat sinh hoi thudng gap.

e
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1. L6 hoi dang binh (hinh 3-2)

Dy la loat 10 hoi 1au doi nhét, don gian nhat, chi 1A mot baléng dang hinh try,”
d6i khi con 1am thém dom hoi dé tdch bét hat nudc bay theo lam tang do kho ciia

hoi. BE mit truy€n nhiét 12 phin dudi clia balong, ¢ dién tich dén khodng 50 + 120
2
nt.

_ Loai 10 hoi dang . . = A )
binh ¢6 wu diém: Niide c5p Hoi ra

- Céu tao don gién.

)

- Dung lugng nudc
vd hoi nhiéu nén van
hanh 6n dinh, dién tich
bé mit bay hoi 16n, nén
chit lugng hoi khd tét.

- DE lam sach cdu
cin, dé dang co din
nhiét khi van hanh.

Nhung né c¢6 kha
* nhiéa nhwge diém:

- Cong sudt bi han
ché, vi dudng kinh
khong thé qua 2 m, dién
tich truyén nhiét khong
16n, hé s6 truyén nhiét
khong cao.

- Khé thod min
yéu cfu vé thong s6 hoi
cao vi dudng kinh
balong 16n va khong cé . _
bo qué nhiét. Hinh 3-2. L6 hdi dang binh.’

- Khong kinh t& t6n qud nhiéu kim loai ché tao, khoéng 10 T kim loai cho 1
T'h, 1ai khé nang cao higu sudt khi van hanh.

- Dung lugng nudc 16n, nude chi ddi Iwa ma khéng ¢6 tudn hoan nén diéu
chinh niing sudt cham, tén that nhiét I6n khi nhom 18 va tit 2.

Vi ¢6 nhimg nhuge diém (rén nén di o 1au nglIO'l ta khéng 1) 1 ché tao 10 hoi
niy va da phat trién theo hutng tang dién tich bé mat truyén nhiét vao bén trong
hodc bén ngoai baléng (hinh 3-3).
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Hinh 3-3. So d6 phat trién b& mat sinh hoi.
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2. Lo kot phdl trién bé mt truyén nhigt vio bén trong

C6 thé bd tf bé mit truyén nhiét vio bén trong baléng 16n. Ngudi ta c6 thé
diing 6ng 16 12 6ng c6 dudng kinth dii 16n d€ c6 thé cho nhién ligu chdy trong dé. Co
thé b6 trf nhiing Sng nhd hon dé din khéi goi 12 8ng Iira. C6 thé bs tif nhiing &ng
nude, chita nude bén trong vi bén ngoai 1a khéi. Lo hoi 6 thé dat ditng hotic dit
ndm.

a. Lo hoi ddt ndm ngang

C6 thé gip loai b8 trf mot hodic haj ong 1 ¢6 dang lign séng dé dé co din
nhiét, dii khodng 4 + 11 m, duong kink khodng 605/580 + 1025/950 nun trong
balong 16n ¢6 dudng kinh khodng 1,5+ 2 m, dién tich truyén nhiét loai mot Gng 10
‘ khodng 30 + 50 »?, loai hai ong 10 khodng 80 + 100 m?. Trong &ng 10 c6 thé b trf
' ghi dé dét nhien lidu rén hodc vdi phun dé dst dau. 6ng [ va dudng khéi cén ba tri
d€ tao nén twdn hodn tr nhien cia nude. Thi du loai mot 6ng 10 thi b6 trf lech vé
mot phia va dudng khéi tht nhai cling vé phia dg, dot véi loai hai 6ng 16, ba trf hai
&ng gén nhau va dudng khdéi thit nhat di vao chinh gilta r6i mdi 1 sang hai bén di ra.
ki 6ng (hinh 3-4). : L o

Ngudi ta c6 thé thay mot phin hoic toan bo dng 1d bing nhimg dudng dng ¢6
dudng kinh nho hon goi 1a Ong . '

Loai 16 hoi nay ¢6 cic dic diém sau:

- D ting thém duoc dien tich b& mat truyén nhiét dén khodng 600 17, lai tang
duge cudng do truyén nhiét, loai 6ng 15 ¢é thé dén 15 + 20 kg hoi/nr’ n, loai Ong Tira
¢ thé dén 30 + 60 kg hoifm® 1, nen c6 thé ting dugc cong suat.

- Cong sudt va thong s& hoi vin b1 han ch& do dwdng kinh balong khong virgt
qua 2m, khong gian b trf Sng 1, ong lira bi han ché,

- Khé 13m sach c4u cin bam Xung quanh Ong lira.

- Khong tao duge tudn hoin t nhién cho nudc mi chi ¢6 ddi Iuy ty nhién.
- Thong gi6 ty nhien khé hon, dé déng tro bui trén bé mat truyén nhiet.

- Dién tich nha 10 kh4 16n.

b. Lo hoi dgt dimg

Trong balong ¢6 dudng kinh 16n khéng qua 2 m c6 thé dit 6ng 10 (hinh 3-5a),
dng 10 ket hop véi dng lira nim ngang (b), tng lira dit diing (c), hoic ong 10 ket hop
vGi 6ng nude nim ngang (d), hoze dng nude dit ding (e),

So v6i 10 hoi dang binh thi 10 hoi dat ding c6 cdc vu diém nhu:

- D ting duge dién tich bé myt truyén nhiét, tang curdng truyén nhi¢t nén ting
dugc cong sust ma chigm dién tich nha 1o it hon.
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- C6 kha ndng dé tao thanh tudn hodn tr nhién clia nuéce, nhw loai 1 hoi Field
ciia Phép, 10 hoi LS ctia Trung Qudc, v.v..., tuy tudn hodn chua that triét dé.
CPEi vei mot s loai 6ng nudc, ¢6 thé 1am sach cdu can bing co khi. Tuy

nhién cong suit va thong s0 hoi vin bi han ché, viéc 1am sach cdu cin ngoai Ong
lira va 6ng 10 rat kho khin, .

3. Lo hoi phdt trién bé mdt truyén nhiét ra ngodi _ _

Trude diy ngudi ta ding nhiéu balong néi vao nhau bing nhitng dng nudc,
nhung réi gidm dén s6 baldng tir 6 dén 5, 4, 3, 2, tham chi chi cdn mét balong néi
v6i nhiéu 6ng gép bing nhitng din dng. Hau hét 1d hoi loai nay déu c6 thé 1am cho
nude chuyén dong tufin hodn ty nhién hoic cudng bite. Ong nudc dung, tudn hoan

tu nhién t8t hon Sng nam nghiéng, dp sudt thap t6t hon 4p sudt cao, khi dp Suit dén
gin 61 han thudng bd sung tudn hoan cudng bie,

a. Lo hoi éng muide ndm nghreng (hmh 3-6 a)

Dién hinh 12 loai 15 hoi BW. Cic 6ng nudc dat ndm nghléng mot gée khoang

12 -+ 25° so v6i mét ndm ngang 181 n6i v6i hai hop gdép, hop g6p ndi véi ba long
trén.

So véi céc loai trén, loai niy ¢6 cdc dic diém sau:

- Di¢n tich bé mdt truyén nhiét c6 (hé ting dén 150 + 400 »’, ning sudt boc
hoi dat khodng 20 + 25 kg/m®.h, sin lugng dat khodng 10 + 15 T/k hoi véi 4p sudt
khong qud 15 bar, nhiét do khong qué 350°C.

- Ld hoi cling d3 tao duge tudn hoan tu nhién, tuy chua manh, -

~ C6 thé bé tri 16 vé sinh & ddu' mébi 6ng dé ¢6 thé danh sach cdu can.

- Nhng do 1am hop gép phing nén rﬁt ning né va han ché kha nang tang nang
sudt va thong sd hai.

- Tu'ong 1o ning né, t6n nhiéu vat liéu chiu lira ma khﬁng tan dyng duge nhiét
bitc xa dé ti€t kiém bé miit truyén nhlél .

N6i chung, hi¢n nay loai 10 niy khéng con du'dc ché tao mdi nita.
b. L0 hoi dng nudc dimg (hmh 3-6b)

Cidc Ong nude duge ndi trye tlép vOi mot sO baldng, thi du 10 hoi sterling ndi
v§i 3 + 5 balong, 10 hoi Gacbe vii 4 balong, gilta cdc balong c6 dng lién thong dé
can bﬁng nude va hoi. Ld hoi sterling 3 balong ¢6 dién tich bé mit truyén nhigt 200
+ 500 n#, nang sufit 5 + 20 7/ hoi v6i 4p sudt khong qud 20 bar, nhigt d hoi qué
nhiét ¢6 thé dén 250 + 350°C, loai 5 balong cé cong sudt 16n hon. Ld hoi Gacbe 4
baléng c6é bé mit truyén nhiét dén 1250 ne, niing suflt ¢6 thé dén 45 + 55 T/h.

115



Admin
Textbox

Admin
Textbox


“Bupp agnu Bug 10y 97 g 9-¢ Yyuiy

Bugibu opnu Bug 1oy ¢ e g-¢ Yy

116


Admin
Textbox

Admin
Textbox


Lo hoi KRS, DKV 1a loai hai balong vh mot vai 6ng g6p néi véi nhau bing
mot loat 8ng nude 1a loai 10 hoi cdp nhiét ¢6 cong sudt tir 2 = 10 T/ ap suat khong
qué 13 bar, nhiét d¢ khong qué 350°C.

- Uu diém cta céc loai 1 hoi nay 1a ¢6 thé tang dién tich bé mat truyén nhigt.
ting ning sudt, ting thong s¢ hoi nhev gidm dutmg kinh balong va ding nhiéu 6ng
nude ¢6 dudng kinh nhod, di [p cdc tudng ngin din khdi, tao duge tudn hoin ty
nhién kha hon,

Nhung ¢6 nhuge di¢m 12 vin t0n nhidu kim loai ché tao, tudn hoan fir nhién
chura thit én dinh. .

c. Lo hoied 1, 2'baléng va nhiéu dan dng 167 véi dng ¢ép (hinh 37

Day 13 loai 10 hoi chil yéu diing véi nang suat va thoéng sd trang binh va cao. O
day chi gilt lai mot holic hai balong d€ tap trung va phan ly hoi tir dong h8n hop
nudc va hoi 1en tir céc dan 6ng. Ning sndt ciia 16 hoi c6 thé ndi 1 hia nhir khong bi
han ché, c6 thé Ien dén hang ngan T/, tuy theo yeu ciu cha sin xudt. Néu yéu cdy
nang sudt trung binh c6 thé ding két hop véi ghi xich, v&i nang sust 16n c6 thé dot
phun déau, byt than... hodc dét bing budng lira xody, dot tAng 16ng ¢4 t4i tudn hoan,
V... : :

Buong kinh balong khodng 1 + 1,5 m, ding 6ng dudng kinh khodng 51 = 63
nim lam Ong nude 1én véi cde Sng gép dudng kinh khoéng 79 + 130 mm, 6ng gdp
con duge ndi véi mot s§ ong ¢6 dudng kinh 16n hon, ¢é boc cdch nhiét va dit ngoai
fudng budng lira lam nhiém vu Gng nude xudng clia vong tudn hoan ty nhién.

Loai 10 hoi ndy ¢6 cdc wu diém: -~
- C6 thé ting dwge nang suft va thong s6 hoi thod méin yéu cdu cia ho xir
dung, niing sudl c§ thé tir vai ba chuc dén mot vai ngan /4, 4p sudt ciing c6 thé tir
vai ba chuc dén vai ba trim bar, nhigt do thudng I qué nhi¢t ¢ thé dén 600°C.

- Giam duge kim loai ch& t.@.(.)., moét mit do tah'.dl_mg duge biic xa vdi cudng do
truyén nhi¢t cao, mat khic do gidm dugc chiéu day nhtr diing it balong, duting kinh
ciing nhé hon v cdn hdu hét 1a ding dan &ng 6 dudng kinh nhd chiéu day 6ir 1,5 +
2,5 mm. ‘

- Hi¢u sudt nhiét c6 thé dat khd cao, ¢6 thé dén trén 90%.

- C6 thé 16 chitc tufin hoan ti nhién khd t6t nhat 1a khi 4p sust khong cao qus,
lam cho nhi¢t dg bé mit truyén nhiét giam.

Nhuge diém ciia n6 12 wén hoan ty nhien vin chua duge tin cay nhét 13 khi ép
sudlt cao, trén 161 han thi khong con khé nang tusn hoin tu nhién ma phai diing tudn
hodn cuding bite, chét lugng nude yéu cdu cao.
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o od. Lo hoi ¢ tudn hodn cudng biic ‘
. ' O Iép suflt cao gén téi han, tudn hodn tr nhién khé khin nén cé thé két hop
thém tun hoiin cuBng bife, tidc 1a phai nhy bom dé€ tao 4p sudt ddy, thudng khong
qud 3 bar 1am cho nudc tudn hoan di lai mot s& 14n, ciing c6 thé di thing trong 15
hoi don Iuu hodce trye . Trong 10 hoi don luu hoiic true luu, nude duge bom vao
14n Iugt di qua tdt ca cdc mit truyén nhiét bién thanh hoi qué nhiét. C6 thé goi d6 1a
tudn hoan cufing bic bi s§ tudn hoan bing mot, nhimg thuc chat d6 1a d6i hm
cudng bie.
Céc loai 10 hoi nay ¢6 wu diém 1a ton ft kim loai, ¢6 thé 1am viéc & 4p sudt cao
va siéu cao, nhing ¢6 nhuge diém 12 yéu cdu nudc cip phai c6 chit lugng cao v
1am viéc khong thét 6n dinh, thirding JAm viéc véi yéu cdu phu ti it thay déi.

d. Vai nét vé 16 hoi nha mdy dién nguyén tir (hinh 3-9)
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Hinh 3-9. Lo hoi nha méy dién nguyén t
1. L6 phan Gng; 2. Lo hai don luu; 3. Bom tuan hoan chét tai nhiét; 4. Binh 6n 4p.
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Trong nha mdy dién nguyén t, 10 hoi duoc goi 12 10 phin ting, nhiét khong
phdi tif phén ting chdy ma tir phan ting phan hach cia hat nhan loai nguyén tir rat

ndng nhu Uranium. D trdnh tc hai clia tia phéng xa thudng diing 10 phan tng hai
vong, doi khi cling ¢6 10 phin tng mot vong. x

- Trong 15 phan tng thong thudng, nhiét phat ra 6 thanh nhién li¢u truyén cho
chét tai nhiét trong vong thit nhat, chat tai nhiét mdi truyén cho moi chit thudng 1a
aude trong vong thit hai dé bién thanh hoi chay cdc tua bin hoi. Chit tai nhigt c6 thé
& thé khi nhu CO,, He, ¢6 thé 1a thé 16ng. Moi chét thudng vén 14 hoi nude, cd thé
14 hoi qua nhiét hodc hai bdo hoad. Chat tai nhi¢t va moi chét ¢é thé tudn hoin fur
nhién hodc cudng bic. o : : :

3.1.3 Ch& d6 tudn hoan clia méi chat trong 16 hoi
1. Muc dich

Ch€ do chuyén dong ciia moi chit ¢6 anh huéng khé 16n dén cudng do truyén
nhiét, hién tugng déng cdu cin va nhict dg clia cdc bé mat truyén nhiet. N6 ciing
phy thugc mot phdn khong nhd vio cdch b8 tf cac bé mit truyén nhitt. Moi chat
trong 1o hoi ¢6 thé chuyén dong dudi dang ddi huu hoiic tuéin hoan ti nhien, déi lun
hofic tudn hoan cudng bic. Trong céc 10 hoi cdp nhiét cong sudt nhd, moi chat
thuong ddi luu t nhién do do chénh mat do trong ndi bd moi chit nhung khong
theo mét quy dao 15 ring cd dinh, cdn trong 1 hoi dong luc, thudng 1 tudn hoan tu
nhién. O 19 hoi ap suflt cao v siéu cao, thudng dting tudn hoan cudng bitc hodc doi

hru cudng bite nhd tdc dong cla bom nudc tudn hoan. r
2. Bdn chdt ciia tudn hoan du'nhién o =
"Tudn hoan t nhien 13 sy =/
chuyén dong 1ap di lip lai theo . : ]
mot quy dao 15 rdng cla moi - : —
chéit tao nén bdi su chénh l&ch - ' _ | A
mat d0 trong noi bd moi chat, s
Ta khdo sét hai 6ng nhan nhiét ' _"'
véi mic do khdc nhau ciing -
noi véi balong trén va dng gép = o
dudi (hinh 3-10), méi chat . e
trong do s& di lén trong Ong —~ -
nhin duoc nhiét nhiéu hon va = o
di xudng trong 6ng nhén duogc T
nhiét it hon hodic khong nhin
nhiét tao thanh vong tudn hodin -

tu nhién. Su chénh léch mat do. . L .
trong dong mot pha thudng a Hinh 3-10. Véng tuan hoan dan gian.
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do su chénh léch nhiét do tao nén, nhung trong dong hai pha la do ¢6 su chénh léch
mat do rat 16n giita pha 1ong va pha hoi. Luu § ring, 4p sudt cang cao thi su chénh

lech mat do gitra hai pha gidm ddn, dén trang théi t6i han thi mét hin, nén & 4p sudt
bing va trén (61 han khong thé ¢6 twén hoan ty nhién.

3. Cdc yéu té'lién quan dén tudn hoan ti nhién

Ngoai cic y&u t§ nhur 4p sudt, cdch b tri bé mit truyén nhigt, cdn cdc yeu to
kh#c Anh hudng dén tufin hoin ty nhién nhu ché do chuyén dong chia cdc moi chat
trong dan &ng, tée do tuan hoan, boi 6 tudn hoan, v.v...

a* PO S ENEE I 3 s A ~ e A »
. Che do chiyén déng va nhiét Ao bé mdt truyén nhiét

Ta kb 54

chuyén don; dong nude di h

tir dwdi 1én'trong mot:Ong dat , :LT

thing ding duge gia nhiét ) 2]

déng déu, déng thdi khdo st ‘

sy thay déi nhigt do cla moi .

chét va vach ong (hinh 3-11). :1'9'
Ta thiy & doan 0 - 1, nude bE

tir chua s6i dén trang thd soi 1

bé mat, nhiel do bé mit vich Ry

ting dén nhiét d¢ soi clia moi 3"
chat, doan 1 - 1' la tir soi bé
mat dén soi, nhigt do nmude E:g
tang dén nhiet do soi, doan 1'- —

2 12 giai doan soi bot, nhimg

bot hoi sinh ra ¢6 thé hén hop _ o
déu trong dong, cling ¢ thé : ' Hinh 3-11.
két hop thanh bot 16n cé dang
diu dan hoic 161 hoi ndm
chinh gifta 8ng, trong céc gial - L e
doan nay h¢ so tod nhigt ti 6ng dén moi chit it 16n, nén nhiét do vach khong 1on
hon bao nhiéu. Khi nudc bée hoi hét khoang 30 + 40% theo khéi lugng thi 16p nude
sl vach 14t mong, c6 thé bi tich ra khoi bé mit dudi tic dong clia ddng hdi co 16c
do khd cao, tao thanh nhig hat nudc bay trong dong hoi dudi dang nhil tuong, ldc
d6 bé mat trayén nhigt khong tiép xdc véi mrée ma v6i hoi nén hé s@ tod nhiét gidm
nhién va nhiét 6o bé mil véch ong tang dot ngol, céc hat nudc béc hai ddn cho dén
27 1 trang th4i hoi bdo hoa kho va sau d6 thanh hoi qud nhiét c6 nhigt do cao.

Ché d6 chuyén dong va nhiét dé vach 6ng dat ding.

Trong céc dan 6ng 10 hoi, khong nén dé lam viée dén dang nhil tuong vi khéng.
dAm bio an foan cho bé mat truyén nhict. DG v6i Ong nim nghiéng, ndm ngang thi
phan bé nude va hoi trén tiét dién 6ng 1a khong doi xtng, hoi ndm phia trén nhiéu
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hon, doi khi cé hién tugng phan tang, tic 1 hoi tach nam nfra trén, medc nira dudi
(hinh 3-12). . -

b. Luwu luong va ¢ dg
tudn hoan

Téc d6 tudn hoan Ia t6c
do clta nude duge coi 13 s6i
khi di vio dan 6ng lén, duge
tfnh theo:

@y = FE -p".3600, m/s (3-1)
I

trong dé:

G - hru lugng tudn hoan, 1a

khéi loong nuée di vao Ong

len trong mot don vi thoi gian, - DA

kgls; Hinh 3-12. Phan b& nudce va hai trong. éng nghiéng,
ngang va cong. e

F, - 1a tdng dien tich ciia t4i ca .
Ong lén, m;
p' - khéi luong rieng clia mrdc soi di Vo 8ng 1én, ke/n.

. Boi s6'tudn hodn L :

La ty s6 gitta luu lwgng tusin hodn G véi ki lugng hoi dd bac ra trong mot

(don vi thdi gian, kg/s, thuc chat 13 s§ l4n tudn hoin cdn thi€t dé 1am cho nudc béc

hoan toan thanh hoi, cling bing gi4 trf nghich ddo cia d6 kho hén hgp nwdce v hoi
khi ra khéi 6ng ¥n vao balédng, ¢6 thé biéu thi boi s tudn hoan k = G/D =1x.

4. Cdch tinh thuy dong vong tudn hoan tw nhién _ -

Muc dich tinh thuy dong ctia vong tudn hoan tu nhién 13 x4c dinh tdc do
chuyén dong ciia méi chi trong dan Ong 1am co s& dé kiém tra mite d% an toan clia
vong tudn hoan. _ : :

Nguyén téc co ban Ix khi moi chét chuyén dong én dinh trong vong tudn hoin
thi luc chuyén déng tao nén do sy chénh I¢ch mat do bing téng tr& Iyc trong he
théng Sng 18n va Gng xudng ciia vong tudn hoan, ¢ thé biéu thi bing: :

BB, e
hoiic: IR

Cl
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trong dé P,, 12 luc chuyén dong, tao nén su chuyén dong trong vong tudn hoan; AP,
1a tdng tr& luc trong he thong ng 1eén, Pa;-AP; 12 8ng tré Iuc trong hé thdng dng
xudng, Pa; P, 1a Iuc ¢6 ich tinh bing P, - AP, , Pa.

Céc budc tinh thuy dong vong tudn hoan tu nhién nhu sau:
a. Xie d’,i}rh Iye chuyén déng P,
Luyc chuyén dong ¢6 thé (fnh theo cong thitc:
Pcd = hg px ——g(hod‘ px +h03.p' +hh‘ Phh) 4 Fa (3—3&)
trong do:

h - chiéu cao vdng tudn hoan, tic 1a khodng cdch thing ding t¥ tryc dng gép
dudi dé€n mic nude trang binh trong balong hodc dén clra vao baldng cha ong lén,
m; ' ‘ :

h,y - chi€u cao doan khong duge nhén nhiét, 1a khodng cédch thing dimg tir truc
dng gép dudi dén ti&t dién bat ddu duge dot néng;

b, - chiéu cao doan khong soi, titc khoéng cdch thing ding tir tiét dién bat ddu
duge dét néng dén (i€t dién nude trong 6ng bit ddu s6i,

g - gia (0C trong trudng, bing 9,81 ni/s”.

P, - khéi lugng riéng clia nude trong dng xudng, kelnt';

p - khéi lugng rieng chia nudc soi & 4p sudt trong balong, ke/n’;

Prn - khol tuong riéng ctia hén hgp nuwde va hai trong Sng 18n, kg/ni’.
N&u coi p, xap xi véi p, ta c6 thé viét thanh:

P, =gh, (p' - pg.h) . Pa ‘ (3-3b)

trong d6 h,- chiéu cao doan ¢6 hoi, bing khodng céch thing ditng tir tiét dién bit
ddu soi dén mifc nude trung binh trong balong, duge tinh theo:
hy=h-(h, +h,_ )=h-H_, (3-4)

H,, - kho#ng cdch thing ding tir truc Sng gop dudi dén tict dien bt ddu soi.
Néu diém bét ddu s6i & doan thit n clia dng 18n, ta ¢6 thé tinh:

L AT -l
R A L L Py RS N b
Hy =hy+) hy+ L Q IR — 2o.m (3-52)
i=1 n +_gpl
H,G Ap
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. « n - N - R~ : jr*ilc by
Al - A0 chua soi clia mede trong balong, thudng c6 thé tinh Ai, = . <.k la
boi sG tuin hoin;
G- luu luong tudn hoan, kefs:

Ai, - d0 lang entanpi clia nude khi di qua 8ng xudng, néu ong nhan duoe mot

nhiet rgng 12 Q, thi Ai, = %",,kﬁkg;

~ do tang enfanpi cla nuée soi khi tang 1 don vi dp sudt, kJ/Pa;
p

n-1 T C . . " ; . : i . . -
2.1 - khodng cdch thing diing tir diém bt ddn dat néng dén diém bét diu
i=1

doan soi, n€u soi & doan thd nhat thi bing 0;.

H,G 2
6ng 1&n c6 chita diém soi, kJ/kg.m.

- d6 ting entanpi khi moi chét di qua mét don vi chiéu cao ciia doan

Néu s0i & ngay doan thit nhat, thi cong thic don gidn hon bz‘“mg:

Aly, - Al +.%[gp'(hx _hod)_Apx]

H,, =h,, + m (3-5b
oo Q, A | s G-50)
L4+ gp
H,G  Ap
Khéi lugng riéng céia hén hop duge tinh theo:
P = P-p" + (l - (p)p' , kgint’ (3-6)

trong dé:

p= T ty sO tiél dién hoi; f - dién tich tiét dien ong; £ - dién tich phdn tigt
di¢n do hai chiém. _

Cong thiic (3-6) duge chiing minh nhu sau: 14y mot doan Gng dai 1 m, tiét dién
la f, thé tich kh6i hén hgp trong dé bing V =1 x ', #7’, thé tich phdn hoi trong d6
V'=1xf"=1x¢f , thé tich phdn nudc V’= V - V* = ] x f(1- ). Khéi lugng
cla hoi trong d6 G"= V"p"=1x ¢f x p", khdi lwong nude trong d6 13 G' = V'p' =
1x(1-@ip.
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-Khéi luong riéng cta hén hop:

o G'+G _ 1xof xp"+[L(1= (p)].f*. p'
hh Y 1% l
Sau khi chinh by duge cong
thitc (3-6).

]

Xdc dinh ¢ la ndi dung
quan trong trong tinh thuy dong
vong tuén hoan. Cho dén nay
chua ¢6 cong thidc Iy thuyét xdc
dinh chinh x4c nén vin phai k&t
hgp véi thyc nghiem dé dua ra.
nhitng cong thic thie nghiém
hoac nhiing dé thi.

|

!
!

i
1B

oyl
[l

it

I
I

Il

Néu khong c6 tdc do tuong
d6i giita hoi va nude thi ¢ bing
do kho tinh theo thé tich hén
hap p = V'/V, nhumg trong thie
t& ludn ¢6 sy khéc nhau giita t6c . s
do nudc va hol nén phﬁl chinh 1)” Hinh 3-13. Tinh ty s0 tiét dién hoi.
thanh @ = f(3).

Nhiéu tdc gid ding cong thiic:

]
!

I
]

|

]
I
e

(3-7)

2] D1 . f 1o P . A 7
trong dé S = '(f*T goi 12 he s6 trugt, ¢6 nhitng cong thic thwe nghiém khac nhau dé
©

tinh, thi du:

3:14_%[1;1} (3-8)
N P« _ ‘

] i . L G

trong d6 o ", n'la tdc do thuc cia hoi va nudc, o” :i; o= ——G—; Wy ="

L] pllfll p‘l fl pf['

1a t6¢ do tudn hoan, m/s. '

3
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Cling c6 thé xdc dinh @ = .k, trong d6 ¢, = cf3, hé s6 ¢ dugce cho theo d6
thi, k, 12 h¢ s6 hi¢u chinh theo géc nghiéng ciia dng Vi he s6 @, xdc dinh cho &ng
dit thing ding.

Cling ¢6 téc gid xdc dinh theo @ = Pg-ko. K, trong d6 ¢, xdc dinh theo diéu
kién thi nghiém ding 6ng dit thing ding dudi dp sudt 32 atm, con k, vak, lahe
s6 higu chinh véi do nghiéng va 4p suéit khéc nhau.

b. Xdc dinh 16ng 1rd lyc trong vong tudn hodan

0 day bao gom tr&lye trong hé théng ong xu()’ng va hé thdng dng lén; éﬁng chi
tinh dén tr& luc cuc bo va 18 luc ma sat, tuy nhién dong maoi chét ¢6 lic 1d mot pha
c6 Hic 1a hai pha.

Trd Iyc trong he théng 6ng xudng duge tink theo:

2

Ap, = (&, +Agl4E, +§r)p%i,Pa (3-9)

5y - h¢ s6 1 kyc cue bo khi méi chat i balong vio dng xudng;

Ao -hé 58 trd uce ma sét doc dudng Ong xudng ¢ chjéu dail (m).;

€ o - tOng rd Iue cuc bo clia 6ng xudng; ) _

£ .- he s& tr6 huc cuc bo khi dong ra khot dng xudng vio balong hoic ong g6p dudi.

p - khoi Jugng rieng clia nude trong Gng xudng, c6 thé ldy xdp xi clia nude bio hoa
@ dp sudt trong ba long, ke/n?;

@ - t0c do clta nude trong 6ng xudng, m/s, c6 thé tinh theo:

o, = kD -G -, infs (3-10)
‘ F,.p.36 F_.p.36 :

G =KD - luu lugng tudn hoan, k - boi s6 tudn hoan, D nang sudt hoi, 775, F, - tdng
di¢n tich tict dién tat cd c4c 6ng xudng. :

Trd lye trong hé thdng Sng 1én duge tinh theo:
Ap, = Ap, +Ap,, +4p,, +Ap, +4p,, Pa 3-11)

Ap, - t1& lye cuc by tir balong hoac dng gdp dudi vio dng Ién, tinh theo:

¥

Ap, =&,.p'.— (3-11a)
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Ap,, - trd Juc ma sét va cyc b trong doan &ng lén ¢é nudc chira soi:

2
w LI
Apy, = (Aol +§cb)P'-7°,Pa (3-11b)

APy, - trd Tyc ma sdt va cuc b trong doan dng 1én o6 hén hgp nuéc va hai tinh
theo: B

| . 2 I "
APy :(lolh +§cb)p'.2&l:l+m&(1~p—]],Pa (3-11¢)
: 2 @y P
Ap, - trd hee cuc bd clia hén hop nude va hoi ra khdi 6ng 1én vao balong:
2 H i .
Ap, =€,-P'-9~9- 1+mﬂ(lp—] , Pa (3-11d)
2 o p'

Ap, - trd Iyc thuy tinh do phdn 6ng 1én cao hon midc nude trong balong:

Ap, =gh,(1 ~9){p'- P}, Pa | (3-12)

Trong céc cong thic trén: h,- khoang cdch thing dimg tir mte mrdc trung binh
trong baléng dén dinh Gng, m; p’ - kh6i lugng riéng ciia nudc bio hoa; 0, - t6c do
tufin hoan, m/s; ¢ - ty s 6t dien hoi.

c. Xdc dinh téc dp tudn hoan

Day 1a muc tiéu quan trong nhit chia bai tinh thuy dong, ta cdn xdc dinh td¢ do
tudn hoén trung binh trong ting diy 6ng ma véi téc do dé ton tai su can bing giita
lye ddy véi tdng trdr Iyc hodc giita luc c6 fch véi trd luc dng xudng. Trude tién, ta
gid thiét mot tée do tudn hoan oy, tinh ra duge P, va Apyy, so sdnh, néu py, = Ap,,
thi d6 chinh 12 t6c d§ tudn hoin cdn tim, néu chua diing thi gia thit mot toc do my,,
tinh P, va Ap,, 16i so sénh cho dén lic ching bing nhau mai thoi. G5 thé ding
phuong phép tinh todn hay diing phuong phdp d6 thi.

Ta chon 3 gid tri t0c d6 tuin hodn © o, 0 ¢, ,® o; hodc Iuu Tugng tudn hoan G,,
G, G,, tinh ra ba gia tr clia p; va Ap, 14 pui, Py Pos VA Ap,, Ap 5, Ap 5 G cic
gid tri p,; v Ap,, giao diém cha hai dudng p,(a,) va Ap(wy) trén ta do p,, Ap, vai
@, chinh Ia trang thii cdn tim, i d6 x4dc dinh duoc tdc do tudn hoan thuc clia vong
tudn hoan @,. o

Thi du d&i v6i vong tudn hoan don gidn (doc 1ap), tic 1a vong bao gém mot
hodc mot déy 6ng xudng hoan toan gidng nhau cép nude cho mot hodc mot diy ong
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1én hoan toan gidng nhau, ta dugc ket qui nhw trong hinh 3-14. Giao diém trén hinh
v& cho phép x4c dinh téc do tudn hodn, lyc cb ich va trd Iuc Sng xubng.

bat véi vong tudn hoan - 2
phdc tap, tée 1A mot hodc mot AP
ddy Ong xudng dong déu cdp \

nudc cho mot s6 dng hodc diy
dng 1én, ta cAn tinh Ap, va py
cho timg diy 6ng lén r6i 6ng £,
hop lai. .

fogd 4 g

Péi véi dan dng 1én noi
song song la tong hop theo.

nguyen léc:q lvu lugng tudn AP 4
hodn bing 16ng luu lugng cua >

n : -
cdc dan G =3 G, con luc ¢ /!Ar?rs
i S X = ‘?&3
fch thi bang nhau: p,; = pg.
(hinh 3-15 a). I

Dot véi din dng ghép ndi - T g, Ga &, G Ky/s
tiép (hinh 3-15 b) ta téng hop
theo nguyén tic: G = G, va
Pa = 2P -

Giao diém cla dudng
Ap, véi tng P, cho ta trang
thai 1am viéc On dinh ciha ca
vong tudn hoan va dua theo
hai nguyén tic trén suy ra
trang thdi 1am viée cla ting
dan Gng. Trong vong tudn
hoin song song, it giao diém
ta ké dudng song song vdi truc
hoanh xdc dinh duge toc do
tudn hoan trong timg day;
‘trong vong, tudn hoan ndi tiép,
ta v& dudng song song vdi truc
tung s& xdc dinh dugc trang
thai cho titng déy.

G G - Ghyfs

Tuy nhién trong thuc t& ) ]
c6 thé vira ¢6 nhing dan song Hinh 3-15 a. Vong tuan hoan song song.
song vira c6 nhiing dan noi '
tiép, tinh todn ¢4 phtic tap hon
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nhung vén theo nhiing nguyén
tc danéu trén.

SS

I
H\J
—

" d. Kiém tra an toan ciia
vong tudn hodn
Doi véi dan Ong 1én, ta
cdn kiém tra céc hién tuong r6i
loan tudn hoan nhir tudn hoén
nguge, ngling tuin hoan, chiy
phan tdng v vugt qua boi s6
tuéin hoan t&i han.

O wen, (a di xéc dinh
duge t6c do tudn hoan trung
binh trong mdi dan dng lén,
nhung trong thuc (&, gilia cdc
ong lén trong cling mot dan,
tdc d0 tudn hodn 13 khdc nhau
do c6 su khong dong déa vé
nhan nhget va luu lugng nutc Hinh 3-15 b. Vong tudn hoan ndi tigp.
trong mbi éng.

/i

.

AN
~

67676 Ghy/s

Trong ciing mot dan Ong 1én, d6i véi nhiing éng nhan duge nhiét nhida, cdp
nuée it, trong lugng riéng ctia hdn hgp nude va hoi s& nhd hon, t6e do tudn hoan sé
16n hon, bén canh no6 s€ ¢6 nhiing dng tudn hoan véi t6c do nhd hon, ¢6 nhiing ng
(¢ do tufin hoan bing khong goi 1a nglmg tudn hoan, tham chi ¢6 thé chuyén dong
nguge lai, tir trén xudng goi 12 tudn hoan nguoc.

Dai v6i nhitlng Sng ¢6 tée do tudn hodn quéd nhd, ngiing tuan hoan hoic tuin

hoan nguge s& rdt nguy hiém khi cdc bot hoi sinh ra tich tu lai thanh t6i hoi dao

dong xung quanh mot vi tf ndo d6. Vi hé s6 tod nhiét clia hoi nhd hon rdt phidu so
vii nudce, nhiét 49 vach Sng ting 1én cuc bd, cd thé gay ra nd Sng.

Khi ngling tudn hoan, n€u Gng 1én ndi véi khoang hoi s& tao nén mic nudc tu
do, phia trén chi 1a hoi v6i h¢ s§ tod nhi¢t nhd cling ¢6 thé tang nhiét do, tao thanh
bié¢n dang, phong nd.

Ddi vt 6ng 1én ndm nghiéng hodic nim ngang, néu td¢ d6 tudn hoin nhd ¢
thé tao nén hién tugng phan tdng, nghia 1a nudc chodn nira dudi, hoi choén nira trén
clia 6ng. Hitn tugng phan tdng cling nguy hiém mol mat vi nira 6ng chita hoi 6
nhiét do cao hon, mit khac 12 & mit ranh gidi*c6 thé déng cdu ciin, lai bi dao dong
nhiét tao thinh tng suft nhiet. _ _ '

Dai vai dng Ién; khi boi sd tudn hodn qué nhd ‘cﬁng rit nguy hiém, vi boi s¢
tudn hoain k thuc chét 13 gia tri nghich ddo clia d9 kho x clia hén hgp nuéc va hoi ra
khoi Ong len. Thuc nghi¢m cho thdy, khi d¢ kho x vuot qua khoang 30%, titc boi s6
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tudn hoan nho hon 3, thi moi chdt trong 6ng & dang nhil tvong, hat nudc 1an trong
ddng hoi, nén nhiét do vich Ong tang dot ngdt, cé thé bi bign dang hodc phé huy.

D&i véi 6ng xudng ngudi ta thuding kiém tra hien tugng ¢4 hoi trong ong. Néu
trong éng xuéng cé hoi, hoi ¢6 thé tich ty thanh tdi, ¢6 thé nang cao nhiét d¢ néu
ang c6 gla nhiét, mat khdc &ng xudng cé hoi, tap trung & dng gép dudi, 1am gidm
su dong déu trong viée phan phdi nude vao Ong 1én.

Ong xudng ¢é hoi ¢6 thé do nhiéu nguyén nhan: cé thé do nhé_tn nhiét bdc hot,
¢6 thé do 4p sudt trong baldng bi gidm dot ngdt, ¢ thé do bd trf miéng Gng xudng
qué gin v&i miéng Sng 1én hodc qué gin mic nude trong baldng tao thanh phéu hoi
hoic ¢6 thé do trd Iuc cuc bo tir balong vao dng xudng qué 19n.

3.2 CAC BE MAT TRUYEN NHIET PHU

Trong cdc 16 hoi cong suft trung binh va I6n, bén canh bé mit sinh hoi chinh,
thuding c6 thém cdc bé miit truyén nhiét phy nhu bo ham nude, bd qua nhigt va bo
sdy khong khi.

3.2.1 Bo qua nhiét

1. Muc dich

San xudt ra hoi qud nhiét, diing 4t phd bi¢n trong céc 18 hoi dong luc vi nd ¢
thé 1am ting hiéu suét nhiét, gidm do &m & céc tdng cudi cha tua bin cling 1am giam
dugc t6n thit nhiét va moi chét doc theo duding 6ng din.

Véi 1 hoi dong luc, do qud nhigt khd cao, ¢6 thé 1én dén vai ba trim dg, con
trong 10 hoi cdp nhiét c6 thé khong cé, hogic néu ¢é thi do qud nhiét cling chi miy
chue do, d€ gidm tén that trén dudng 6ng dfin ma thoi.

2. Cdu tao

B& qué nhiét thuo‘ng do nhu‘ng ong cé c’[uong kinh khoéing 28 -+ 40 mm uén lai,

¢6 bude 6ng tuong d6i s/d bing 3 + 6 thudng 1am bing thép cdcbon thong thudng,
nhung véi 10 hoi ¢6 thong s& cao phai dung thép hop kim. :

C6 nhiéu [oai bo qtla nhiét. Dua theo phuong thitc truyén nhiét dén bé mat 6ng,
chia thanh ba loai: bo qué nhiét bitc xa dit trong budng lira va truc ti€p nhén nhigt
biic xa; bo qud nhiét do1 luu, dat & trén duong khdéi, khong truc tlé’p nhin nhiét bic
xa tr budng 1ira; va bd qud nhiét m¥a bike xa, diat G clia ra buﬁng lira, nhﬂn mot phian
biic xa tr bubng lra vira nhan duge nhi¢t di Tuu fir dong khéi. Ta thudng gap bd
qué nhiét biang ddi luu.
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-+ Diga' theo céch bd trf chia thanh b qué nhiét dit ding va bo qud nhiét d4t nam
ngang. Thudng gip bo qud nhiét dat ding do c6 wu diém 1a dé treo d@, tro bui khé
bam hon, tuy c6 nhuge diém 1a khé thdi nude ngung khi ngling 10 va khéi dong. C6
gip loai dat ndm ngang nhung it hon, vi tuy ¢6 wu diém 13 dé thi nudc ngung
nhung d& déng tro bui vi treo d& khé hon. L

Dua theo chiéu luu dong tuong ddi giifa sin pham chédy vi hoi nude, ¢6 thé c6
loai nguge chiéy, loai ciing chiéu va loai hén hep. Loai nguge chiéu ¢6 vu diém 1a
do chénh nhi¢t do trung binh 16n hon, gidm duge dién tich bé mat truyén nhiét, tiét
kiem duge kim loai, ¢6 thé nang duge nhigt do hoi 1én cao hon, nhung c6 mét phia
nhiét do cao, khong an toan. Loai cing chiéu, an toin hon nhung ciing t6n kim loai
hon. Nhiéu trudng hgp dimg loai hdn hgp, ngige chiéu & phfa hoi ¢ nhiét do thép
va cling chiéu & phfa hoi ¢6 nhiét d6 cao hon.

3.2.2 B ham nudéc

1. Muc dich

Tan dung nhiét clia khéi thai dé gia nhiét nudc gin dén nhi¢t do soi, doi khi co
thé cho bdc hoi méy phéntram, nhu vay gidm duge tén thét do khéi thdi mang ra,
nang cao duge hi¢u suft nhiét, mat khéc trdnh dugc hién tugng nudc lanh phun
{hing vio bé mat truyén nhiét cé nhiét do cao 1am cho bé mit truyén nhiét bi co
din dot ngot, tao ra tng sudt nhiét, ngoai ra cdn gidm duge kim loai quy ché tao bé
mat sinh hot vi bo ham nudc dat & ving nhi¢t d thép, khong can kim loai 10t ¢6 khi
¢ thé ché tao bing gang.

2. Cdu tao

Ciing ¢6 nhiéu logi bo ham nudc. Dya theo kim loai ché tao, chia thanh hai
Joai: bing gang va bing (hép, nhung déu tgo thanh nhitg-chiim dng uén cong, lam
biing gang, gid thinh 12, chiu 4n mdn vi mai mdn t6t hon, dé dic nén thuong dic
thanh Sng c6 cénh tin nhiét phia khéi, dudng kinh trong khodng 76 + 120 mm,
nhung 4t khé han nén thudng noi véi nhau bing nhiing mat bich; gang chiu kéo,
uén va va dap kém nén khong cho phép gia nhi¢t nudc dén nhiét do soi. Ong gang
thuding c6 cdnh nén ning né va d& déng tro bui, nén thudng cé b trf bo théi byi. Bo
ham nudc bing thép, thudng diing &ng thép tron ¢ dudng kinh khoang 28 + 38 mm
uén thanh nhiing cum Gng xoén, trrde kia ¢6 ding loai dng thép 6 cénh nhung
hién nay khong ding nira vi ché tao phic tap. Ong 1am bing thép d& ri hon nhung
lai d& uon va han nén thudng n6i véi nhaubing phuong phdp han, thép lai c6 thé
chiu va ddp nén cho phép gia nhiét dén nhi¢t do soi va boc hoi khong qua 10%.

. ¥ o
Dua theo mitc d0 gia nhiét nudc, ¢6 thé chia thanh b9 ham nude kiéu soi va
kiéu khong soi. Kiéu soi phai 1am biing thép, khong duge 1am bang gang, con kiéu
khong soi thi tuy ¥, ¢6 thé bing gang hay thép.
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' Thong thuong bd trf cho nude trong bd ham di tir duci 1én, mot mat 1a dé nudc
néng nhe hon, thuan chiéu tir duéi di 1én dé kéo theo bot khi, bot hai, trdnh hién
tugng bot khi bam chéc, kich thich vige &n mon bé mit truyén nhiét, ngoai ra con Ia
bién phdp dé ty diéu chinh sy phan phoi khong dOng déu vé luu hro‘ng nudc gitta
cdc 8ng véi nhau.

- Ngudi-ta ¢ thé bd trf dudng tit cho khéi va ci nude, tlong nhiéu trudng hgp
. ngudi ta cdn b tef ca dudng i tudn hoan dia nude néng trd vé bé nwde cip.

323 ea s&y khong khi
1 Muc dich

Tan dung nhiét cha khéi thai dé sdy nong kh@ng khi trude khi cdp vao buong
Iira, nhim céc muc dich sau:

- Gidm nhiét do khéi thdi, gidm ton thit g,, tang higu sudt nhiét, (&t kiem
nhién liu.

- Tang nhi¢t do khong khi dua vao budng lira, cii thién qua trinh chay, giam
16n that q,, q,, ting hiéu sudt nhiét, 1i6t kiém nhién lieu. Con c6 thé tang nhiét d6
iiong budng lira, ting cu&mg dd truyén nhiét. Tuy nhién ciing cdn phéi c¢é giéi han,
vi khi nhiét do khéi gidm qué thip s dua dén hién tudng dn mon dién hod cdc bé
mit fruyén nhiét, mit khdc s& ton kim loai vi phai truyén nhiét v&i dé chénh nhigt
do trung binh qud nhd. Hon nita ¢6 thé din dén chdy ghi holic bot than trong dng.

2. Cdu tao

Dura theo kim loai ché tao c6 thé chia thanh loai b’mg gang hoac béng thép.
Loai bing:gang vin c6 wu diém 1a chju dung t&t vé mai mon, an mbn ¢ nhiét do
thap ciing nhur nhiét do cao.. :

" Dua theo hinh dang bé mét truyén nhiét, ¢ 1011 ong lhep tron, loai 6ng gang
cé Cdnh hoic loai thép tdm.

" Duya theo cach truyén nhlét g1u‘a khéi va khong khi, c6 loai ngén cdch va loai
hél théL '

‘Gip nhleu ho‘n ca 1a loai ngan cach duing cac 6ng thép tron cé dLrUng, kinh
khodng 40 + 51 mm diy 1,5 = 2 mun 1dp lén cdc mil sing phéng. Thudng bd tif
khong khi di bén ngoat, khéi di bén trong éng dé dé ddng lam sach tro byi bdm trén
éng. Loai 6ng thép tron ¢6 uu diém 12 cdu tao don gidn, gon nhe, khong khi va khoi
khong bi I&n vio nhau v c6 thé dé dang lam sach tro bui, nhu’ng ong thép khéng
an vé& mit mai mon va an mdn hod hoc & nhi¢t do thép cling "nhu nhiét do cao.

Ciing c6 dung loa_u ngin céch dung dng gang c6 canh tod nhiét cd trong va
ngodi, thudng b6 trf khong khi di bén trong va khéi di bén ngodi 6ng. Loai Ong
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gang c6 1t di€m 12 chiu duge mai mon va an mon hod hoc, nhu’ng ¢6 nhuge diém ia
ndng né, dé bam tro bui, cé thé diing & pham vi nhiét do thap va nhiét do cao. Trudc:
kia con ding loai ngin céch biing thép tam day khoang 1,5 + 4 mm, ghep lai thinh
h@p, hién nay hdu nhu khong ding nita vi ch€ tao don gidn nhung dé bj 1.

(¥ fhidu nudc phuong tay ding rong rai bo siy khong khi kidu héi nhiét. Thirc
chit 1 mot thiing réng, trong c6 b trf nhimg tim thép, quay vdi toc do khoang 2=+
5 vonglpliit. Nhu‘ng 14 thep gan trén thiing quay 1an luct tl@p xic véi khéi ndng va
khong khf lanh di & hai nira cla thing quay. Khi ti€p xic v6i khéi néng, 14 thép
nhan nhiét; nhiét do ting 18n 16i sau dé 14 thep nong tlép xtc véi khong khi lanh,
truyén nhiét cho khéng khi, nhiét do 14 thép giam din va nhu vay di hoan thanh
mot chu ky truyén nhiéi tit khéi dén khong khi, tlép tuc cdc chu ky tmyén nhiét ti€p
theo. BO sdy khéng khi kifu h6i nhiét ¢ vu didm 12 nhd, gon, {t bi 1i, d& 1am sach
nhung c6 nhuge diém 1 dé Iot gifta khéi va khong khi, ¢6 thém b phfm quay lam
tiéu t6n ning lugng, cdu tao phiic tap dé& hir hong hon.

3.2.4 Bao vé bé mat truyén nhiét phy

Cén c6 blén phdp dé bao Ve chc bé mat t1uyén nhlet phu chong hléﬂ tuo‘ng an
mon, mai mon vA bam ban. Cac bé mit truyén nhiét ¢6 thé bi #in mdn hod hoc hodc
dién hod, & mit trong cling nhu mat ngodi, & nhiét do thap cling nhr nlnel d¢ cao,
Lic lam viéc ciing nhu Lic nghi.

Thép cb thé bi éxy tdc dung thanh Fezox, v nhléu khi chinh nd lm déng vai
trd chét 6xy hod tac dung vdi sit thanh Fe,0,:

4Fe,0, +Fe = 3Fe;0, - (313)

Thép ciing ¢6 thé truc tiép phan ting v6i hoi nude dusi mot nhiét d@ nhat dmh
trén dudi 500°C theo phan ting:

3Fe+4H,0 — Fe,0, + 4H, . (3-14)

An modn dién hod 1a hi¢n tuong rit dang chi § déi véi bé mit truyén nhiét &
nhiét d¢ thip, nhat 11 khi dot nhien litu nhiéu S, nhiéu H va do &m cao. Thuc
nghiém cho thdy khi d6t nhién li¢u nhiéu luu huynh, nhiét do dong suong cha khot
tang rit nhanh, H,O trong khéi dé ngung tu, mét khac khi chay S tao thanh SO, va
mot ¥ 18 khong 16n SO, (khodng 0,8 + 2,5%), két hop v6i nube tao th?mh axit
sulfuric an mdn kim loai rdt nhanh. o

D& gidm tdc dyng dn mon dién hod, nén khu’ S trong nhién lien dén mic G
thiéu, han ché& viéc tao thanh SO, bang cich glam luong oxy thira, titc 12 dét v6i hé
sd khong khi thira nhd va ciing ¢6 thé dira vao trong khéi mot sG chift c6 kha nang
hip thy SO, nhuy manhétit, dolomit, amoniac 12 kinh t€ hon vi cho san: pham
(NH,),S0, (amoén sulfat) 1am phﬁn bén. Mit khic khong dé cho nhiét do b€ miit
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truyén nhiét giam dén hoiic thdp hon nhigt do dong suong cta khéi, thuding khong
dugc phép giam xucng dudi 100°C.

Vin dé mai mon cdc bé mat truyén nhiét ciing rat déng Tuu ¥, nhat 13 khi-det
nhién ligu nhidu tro, tro ciing, ma ty 1é tro bay lai 16n nhur khi d6t than phun thii xi
kkho hogic dét tang 16ng thii tro. Thudng bi mai mon nhiéu & nhitng diy éng phia
trén, nhing day dng & cudi dudng véng clia khéi, con trong mot Ong thudng ma
mon nhiéu & hai gée 45 + 50° tinh tir dudng khéi dén. :

thi mot miét truyén nhi¢t kém, mit khac d& déng tro bui. Thudng chon theo s§ li.éu
kinh nghiém. V6i bo ham nuéc 6ng gang, t6c do khoi c6 loi nhit khodng 3 + 5 /s,
loai 6ng thép 18y 8 + 11 mis, véi bo qua nhiet Cng thép cachon 16y 10 = 14 mis, véi
thép hop kim 14y 15 + 20 mi/s, vei b sdy khong khi kidu ¢ng thép 18y 10 + 11 s,
v&i Ong gang ¢6 cénh 18y 11 + 15 m/s.

Bam ban bé mat truyén nhiet cling cin quan tam vi né lam tang nhiét trd, anh
hudng dén cong sust, higu sudt cha thiét bi sinh hoi do nhiét do khéi gidm khong
nhi¢u, cling ¢6 thé ¢6 anh hubng khong 5t dén siic bén bé mét truyén nhiét tigp
theo. Viéc bam tro thudng 1a do nhiing hat ¢6 kich thudic rat nhd, khodng dusi 2 + 3
i bAm vio bé mit truyén nhiét, c6 thé & dang chic hodc x6p, wy thude vao dic
diém clia nhién lieu, chidy huéng va tsc do clia ddng khdi ciing nhwr cdch b trf ba

13,4061 2 + 3 s, cfin Tua ¥ 1 kb da by bén thi t6c d6 khéi c6 tang ciing ral khd
lam sach duoe, do vy khi lam vigc véi phu tai thip bao nhieu cting khong nén dé
toc do khéi thip hon 2 + 3 m/s.

3.3 TINH NHIET THIET B SINH HOI

“Tinh nhi¢t 12 mot trong nhimg bai todn co bin, quan trong nhat trong khi thigt
k€, ch€ tao va kiém tra céc thiet bi sinh hot.

Tuy c6 hai myc dich khac nhau, nhung thre chat vé nguyen 1y khong khac
nhau mdy, chi khdc & dit kien va myc tiéu can tim.
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Tinh nhiét 10 hoi 13 mot bai todn 16n, phic tap dén nay vén chura giai dugc
bing 1y thuyét thuin tu§ ma thudng phdi ding thuc nghi¢m két hop véi 1y luan
déng dang nén két qua vin chi 1a gin ddng, gidi han trong nhing diéu kién va
pham vi nhat dinh.

3.3.1 Géc phudng trinh cd ban

Tinh nhiét cédc bé mit truyén nhiét thudng phii gidi hé hai phuong trinh:
phuong tinh can bing nhiét va phuong trinh truyén nhi¢t. Truyén nhiét & day c6
thé bite xa, ¢6 thé 1a d6i luu cling 6 thé 12 két hogp cé hai phwong thite,

1. Phirong trinh truyén nhiét

() day c6 hai phuong trinh, phuong trinh truyén nhiét bic xa gip chi yé&u trong
budng lira va phuong trinh truyén nhiét di Iru gidp & sau budng Iira.

a. Phitong trinh tricyén nhiét bang bic xg

V& co ché truyén nhiét trong bubng lia rat phiic tap nhimg ta c6 thé hinh dung
nhu sau: nhién liéu trong budng lira chdy, tod nhiét, d6t ndng nhién lLigu, sin phdm
chéy, tudng 15, cdc bé mit trayén nhi¢t va moi chét, v.v..., cdc vat d6 nhin nhiét va
dugc d6t ndng dén nhiing nhigt d¢ khéc nhau, & trung tim ngon Iifa ¢6 thé cao dén
1500°C hoiic hon nita nhung cdc bé mit truyén nhiét c6 noi chi miy tram d¢, do d6é
gifta chiing luon luon t6n tai sy trao d6i nhiet. Dimg vé mt truyén nhiét, ta ¢6 thé
chia thinh hai phin: bé mit truyén nhiét va budng lira. Bé mit truyén nhiét la
nhimg b& mat ma bén kia ti€p xdc véi moi chat ¢b nhiét do thip nhu nude, hoi hodc
khong khi, ¢6 nhiém vy nhan nhiét. Budng lira 12 tap hop tét c& nhimg vat cdn lai ¢6
nhiét do cao hon va 1am nhiém vu truyén nhiét cho bé mat truyén nhiét. 5 trong
budng Iira vi nhiét do rit cao, truyén nhiét bic xa rat manh, mat khéc tdc do khéi
khd cham, he s& toa nhiét d&i hru rdt nhd nén ¢6 thé tinh theo phuong trinh truyén
nhiét bifc xa nhu sau: - o '

Q,. = —Blmab,.co.?;.Fl.x(?A —'T;‘) kgl (3-15a)

t

néu thay = x.€ , dugc:

Q. *gl-am-co-w.Fl-(?,—T:‘J; Kilkgnl (3-15b)
t _
néu thay H,, =F,.x, dugc: J
Qyy = Biabl.oo.g.ﬂm(? -T;‘] Kdikgnl  (3-15¢)

t
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trong dé:

G- hing s6 biic xd clia vat den tuy¢t déi, con goi 12 hing s6 Boltzmann, bing
5,67.10% W/n*. K", hoac bing 4,9.10° kealin?.h K _ -
§ - hé 56 bam bén quy udc clia bé mat truyén nhiét bing béc xa, phy thudc vao

dac diém cta bé mit truyén nhi¢t va nhién liéu, 14y theo s lisu thue nghiém cho
trién bdng 3 - 1. a '

Bdng 3-1. H¢ s6' ban bdn quy wide eiia dan ong

Loai dan 6ng. - : . | © ! Nhién lieu Heé 56 bém bén &
Ong khong boc Khi o 0,6 0,8
Dau _ 0,6
| o |Botthen - | - 04
Dan 6ng ¢ gai boc vita crémit Tat ¢ cdc loai : 0,2
Dan 8ng boc gach samdt | Tdt cd cdc loai | 0,1

- ay, - d9 den c_ﬁa buéng l.fra; _ S
-~ F, - dién tich bé mat vach tudng c6 dat din ng, s
. H, —'c_lien tich t[’nh todn bé . 1o '
mit truyén nhiét bing bitc xa, phu

d.: ;

thuge: vao cdch bo t bé mat 99
truyén nhiét, dugc tinh theo:. 8
Hi,=Fx . . - (3-16)

: 07

X - h¢ s6 gbc cha tivng c6
dit dng, ¢6 thé 14y frén hinh 3.16, 06
d6l v6i dan 6ng tron mot diy, phu
thugc vao khodng céch e tr tam 49 |
ong dén rdmg va bude Gng twong

di s/d. Tren d6, dudng (5) Ia o4
khong tinh dén bic xa cia béo 03
on, con lai 12 tinh (1) d6i véi e > ’
1; (2) véi e = 0,8d, (3) véi e = g2 . e
0,5d, @) véie=0; T 2.3 4 5 & 7
. 1-e214d; 2-e=0,8d

¥=x.§ - h¢ s§ s dung 3-e=05d; 4-8=0

nhi¢t hitu fch cia b8 mat truyén . 5- e 0,5d, khang tinh bife xa ciia tudng

nhigt; * Hinh 3-16. Hg s6 géc clia dan 6ng tron mat day.
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T - nhiét 36 trung birh clia budng 1ita, K;
- phiét 4o trung binh clia bé mat truyén nhiét, K.
b. Ph;rm:gm‘nh truyén nhiét doi luu

Tuf theo d6i tugng nhan nhiét it san phdm chay, 6 thé viet duge hai dang
phuofng trinh. Phuong trinh fruyén nhiét doi luu tir sén phdm chdy dén bé mat
truyén nhigt: =~

Qu =5 Ha- (T-1,) kirkgnt (3-172)

Phu’ofng trinh truyén nhiét tir sin phdm chay qua bé mat truyén nhiét dén moi
chill ¢6 thé tinh theo:

Q, = BL k. AL, kIfkgnl (3-17b)
£

trong do:

o, - he & (o4 nhi¢t dai Iua tir san phdm chdy dén bé mit truyén nhiét, thudng
gom phfm d6i lwa don thuéin va phdn higu- chinh &nh hudng cha bifc xa, Wini K;

H,, - dién tich tinh todn bé mit trao ddi nhigt déi hua, #. Dol véi nhtmg cum
ong dat ngoal buong Iira, 16y biing dién tich thyc (€, d&i v6i nhiing bé mit c6 anh
hudng truc tiép clia bitc xa ngon lira thi phai tinh hiéu chinh;

T- nhiét do trung binh clha san phdm chdy, °C hozftc K
T, - nhiét do trung binh clia bé mit truyén nhiét, °C hoic K, theo T.

k - hé s¢ lruyen nhiét 6 sin phim Lhay qua bé miit truyén nhi¢t dén moi chat,
Wini’ K; .

At - d6 chénh nhiét do trung binh éifra sén phﬁm chéy va mai chit, °C hoic K.

2. Phuong trinh cdn bing nhiét

Phuong trinh cAn bing nhiét thé hién phan nhiét da trao doi gura san phim
chdy va moi chit tao nén sy thay ddi mot sO thong s§ rang thai wa chiing nhu
nhiét do hodc entanpi.’

V& phifa sén phim chédy c6 phuong trinh: ©
Q, = q)( T Aa.F};\_) , Klikgnl (3-18a)

& day:
@ - he 56 bao on, ¢ thé tinh theo cong thitc
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qs

p=1-—L;
n, +aq;

I, T” - entanpi clia san phdm chédy khi vio va ra khoi bé mit truyén nhiét,
U/!»gnf

Aa.I‘;_k - entanpi clia khong khi 16t thém vao bé mét truyén nhiét. C6 thé viét
phuong trinh can bing nhiét v& phfa moi chat.
Ngoai bd sdy khong khi, d8i véi cde bé mat truyén nhiét khéc c6:

D . .
Qu :‘B‘,l“(}z —iy) | - (3-18b)

D - luu lugng moi chit qua bé miit truyén nhiét, kg/h;
B, - lugng nhién liéu d6t trong mot gidy, keg/h;
i, 1, - entanpi clia moi chit trude va sau bé mit truyén nhiét, kJ/kg.
Ddi vdi khong khi qua bo sdy khong khf c6 thé vist:
Q, = ;3(1;;]( ~1Lk) kJlkgnl (3-18¢c)

B - ty 1& giita lugng khong khi qua bo sy véi lugng khong khi 1y thuyét;
T,..T, -entanpi clia khong khi trude va sau bo sy, k/kgnl.

)/1«/ 3.3.2 Tinh nhiét budng lira

- Trong budng lira, truyén nhi¢t chi y€u biing bic xa, ta gidi h¢ hai phuong
trinh, gém phucmg trinh truyén nhiét bing bdc xa (3-15 a, b, ¢) v phlro‘ng trinh cén
bing nhiét ciia sin phdm chdy (3-18 a). N&u coi khong khi lot khong déng ké va
thay entanpi bang nhiét d¢ ta duge:

Q,, = cp(Ia -1, )= @V.c, (T, - Ty) (3-18d)
" K&t qua ta duoc cong thic tinh nhiét do san phdm chdy ra khéi bu@ng Itra,
diing khi tinh kiém tra nhw sau:

T, = L : (3-19a)

3 0.6
M G,.a,.8.H,,. T, 1
(P'BK'V'Cplb
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Khi tinh thiét k€, ta duge cong thic tinh bé mat truyén nhiét bing bitc xa:

(3-19h)

Ngudi ta cﬁng.cé thé tinh theo d6 thi bing quan hé:

TI;I :F[TE,M,EI. BtFTaJ

(3 day cin tinh cdc dai lugng sau:

1. Q, - nhiét lugng truyén nhiét tir buﬁng Lira dén bé mit truyen nhiét bing bitc
xa, bing Q,, titc nhiét lugng do séin phdm chdy mét di, kJ/kgnl, tinh theo céc cong
thitc (3-18);

T, - nhiét do Iy thuyét clia sén phdm chdy, nghla 12 nhiét do san phim chay co
thé dat den vdi gia thi€t 12 tat cd nhiét lwong tod ra chi ding dé gia nhiét sin phim
chéy, K

I, - entanpi ly thuyét cla sin phdm chdy, v&i gia thiét nhu trén, ¢6 thé tinh
theo: '

= Qu— M e L —Qun =T Vec,t, , kiTkgnl  (3-20)

I, -1, . L e
Ve, = fLTf" 1a nhiét dung trung binh ctia sén phdm chéy tir t,; dén nhiét
o ‘ '

a

do 1y thuyét t,, °C;
Ity - entanpi va nhi6t do ciia sin phim chdy khi ra khoi budng lira;
Qux - nhiét vat 1§ do khong khi mang vao, ¢6 thé tinh theo cong thie:
Que = (0t = Ay IO + Ay 10, kllkgnl (3-21)

Que-nhi¢t vit 1§ do khong khi duge gia nhiét tlir ngudn bén ngoidi mang vio.
D061 khi con phii tinh thém nhiét vat 1y cha khéi tdi tudn hodn nita.

o, - ¢ 56 khong khi thiva & clra ra budng lira;

Aa,, - ltgng khong khi thira do khong khi lanh lot viio budng lira;

19, T,y - entanpi clia khong khf néng va khong khi lanh, &//kg.

139



Admin
Textbox

Admin
Textbox


2. M - h¢ sG phan b nhiét theo chiéu cao-budng lira, cé dang chung 1a:
M=A - Bx (3-22)

A - h¢ s¢ thue nghiém, khi chdy tdng 14y bing 0,59; khi phun bat nhién liéu
rin 14y 0,56; phun nhién ligu 1éng va khi 18y 0,54;

B - h¢ 53 thyc nghiém, véi nhién ligu rin 18y 0,5; véi nhién li¢u khi va 1dng 1dy
0,2;

C6 tai ligu cho gid tri trung binh A = 0,52; B =0,3;

x - chiéu cao tuong déi ctia ngon lira, 18y bing h,/h,, trong d6 h, 1k khodng cich
théing ding tir ddy 10 dén tiét dien c6 nhist do cuc dai, d6i vdi budng 1fra ghi thong
thlrcmg ¢6thé coi h, =0 va x =0, nhung véi 16p nhién liéu dE\y ¢6 thé 18y x = 0,15;
conly Ia I\hoang c,dch thing ding tlr d4y 1d dc,n rrung tam CU’d ra clia buéng Iira.

3. ay - do den clta budng lita c6 thé inh theo cong thitc:
a, +(I —a 1)p
I-(=a)l-w)(1-p)

Ay = (3-23a)

G day: p= (FEJ 1a ty s giita dién tich ghi 16 R véi dién Heh véich wdng
budng lira F,, v&i budng lira phun, khong ¢6 ghi, R = 0 nén p=0vatacé:
4,

Ay = el (3-23b)
o a, +(l-a)y

Wy - hé s0 sit dung nhiét hitu fch trang binh clia dan éng;

- do den clia ngon hra, tinh theo ¢Ong thic: ‘
 =m.a_+(l-ma, (3-24)

m - hé sG ty 1é phén sang va phan khéng sdng guxa ngon Iira, phu thuoe vao
loai nhién li¢u va cdch d6t, khi d6t nhién ligu 1ong v than ¢6 nhiéu chit béc 14y m

= 0,4 + 0,6, khi d6t than gy, antraxit va khi, 1dy m = 0;
a, a,, - 40 den clia ngon lira sédng va khong sdng, déu c6 dang chung 1a:

—k]JS

=1-e : I (3-25)
Thudng tinh ra va v& thanh d6 thi ¢6 truc tung a, vi truc hoanh 12 kps. -
e = 2,718 14 co sG cla 16garit tu nhién;
p 14 &p sudit trong budng Lira ¢6 thé 14y bing 1 bar;
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s Ia chicu day htiu hiéu 16p biic xa ciia ngon Iita, trong budng Hra ¢6 thé tinh -

V.
§=36 —Fﬂ ,m (3-26)

¥
V, - thé tich clia budng lira, 7’
F, - dién tich tudng budng Kra, nr’;
k - hé 0 lam yé€u biic xa clia ngon 10, do trong ngon lira ¢6 khi ba nguyén ti,

hat tro, xi, mé héng, hat nhién lieu chua chdy hét, v.v... 1a nhiing thanh phan 6 kha
nang hap thu va phét biic xa. '

D&i v6i ngon Hra khong sdng, chi ¢ khi ba nguyén flr 1a c6 khd ning biic xa,
néntacd: |

k =k, .1, | (3-27a)
k, - hé 56 lam y&u bifc xa ciia khi ba nguyén (&, ¢6 thé tinh theo:.
0,78 41,61, T
k, =|— 12 () .[1-—0,37 bl J (3-28a)
oo 1000

I, Iy, - thanh phén thé tich khi ba nguyén tir va cla H,0, ¢6 thé tinh theo:

. Vruz +VII20 s _ VHQO
r, =——~—va IHQO =

Vv, \2

Py - phan Ap sudt ctia khi ba nguyén tir:
Po=pLy

Doi v6i ngon lira sédng dt ddu va khi, cdn phai tinh dén bitc xa ctia md héng,
khi d6 ta cé: o ' .

k=ker, +ko 1, (3-27h)
k. 1a hé s6 lam yu biic xa clia md héng, c6 thé tinh theo:
' " . v . :
k, = 0,03(2 - (1:3;) 1,6 To _ 0,5 ¢ | Uimkglen? (3-28b)
1000 HY .

l.v

la ty sG gitta thanh phdn Idm vige cla hydro vi cachon, doi véi nhién lieu
T

v

khf ¢& thé tinh:
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Cl\‘

lv

=012y 2C,H, | (3-29)
Il

V6i ay, =2 thik, = 0.

béi véi ngon lira séng d6t nhién liéu rin, cdn tinh bic xa cla khi ba nguyén ti,
tro va hat cdc bay theo khdi, ta cé:

k=k,.r, +k.p, +k .x,.%, (3-27¢c)
k, - hé s6 1am yéu bitc xa clia tro, ¢6 thé tinh theo:
K = 4300.p, . 1y
(= Pebe
w2
‘ 3\/'1"[,, .d?

p, - khéi luong riéng clia khéi, ¢6 thé 14y bing 1,3 kg/nr’;

(3-28¢)

d, - dudng kinh trung binh ciia hat tro bay theo khéi, bang khodng 13 + 24
vdi bubng lira ghi 14y bing 20 g,

1y - néng dg tro bay theo khéi tinh theo:

Iv
a A :
=  kelk 3-30
My leOO 8IKg ( )
v
L =1- . +1,306.0.. V)., kelkenl (3-31)

ky - hé 58 lam y&u bite xa cta hat cdc bay theo khdi, ldy =~ 1;
Xy, X, - dui lugng khong thi nguyén, ké dén énh hudng clia cac hat c6c trong

ngon lira, khi d6t antraxit va than gy x, = 1; dot than d4, than nau va than bin x, =
0,5; khi d6t phun x, = 0,5; d6t theo 16p x, = 0,03.

Khi kiém tra, phdi gid thi¢t t,, dé chon V. _, néu gid ti tinh ra so vi gid
thiét sai qua = 100°C thi phai tinh lai theo gia thict méi. Khi tinh thiét k&, néu he s§
st dung nhiét hitu ich y sai khac khong qué 5% coi nhu 12 hop 1, khong phdd tinh
lai. ' :

3,3.3 Tinh nhiét cac bd mit truyén nhiét d&i luu
. ‘
Trong budng lira, bitc xa 14 cha yéu, d6i luu tuy ¢6 nhung chiém 'ty 1& rdt nho,
c6 thé hi¢u chinh trong khi tinh bic xa. Con d6i vé6i cdc bé mit truyén nhiét sau
budng la, mot mit nhiét do giam, truyén nhiét birc xa y&u di, mit khic tc do khaoi
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chon 16n hon nhiéu, uuyén nhiét bdng déi luu ting, chiém ty 1& 1én hon do véy tinh
théo phudng trinh truyén nhiét doi luu nhung phal hiéu chinh 4nh hudng ctia bic
xa, ké ca bic xa tryc ti€p tir budng lira dén bite xa clia cde khi ba nguyén tit, tro bui,
trong san pham chay.

C6 thé ding phuong phdp tinh todn hodc d6 thi trén co s& gidi hé hai phuong
trinh can biing nhiét va phuong trinh truyén nhiét bang d6i hru:

Qp =0T —I"+ Ax I}, ), kilkgnl (3-18a)
Qu = Bi Hy kAL, kilkgnl (3-18b)

t

Khi (ioh ché tao, d4 biét cdc nhiét do cha sdn phdm chdy v moi chift, ta x4c
dinh duge phiét luong trao ddi qua mdi bé mat truyén nhiét theo phuong tinh can
bing nhiét, sau d6 tinh h¢ s& truyén nhiét k, do chénh nhigt do trang binh At 16
diing phuong triinh truyén nhiét, tinh ra dién tich bé mit truyén nhi¢t.

Khi tinh kiém tra, thudng gia thi€t nhiét do clia san phdm chédy khi ra khoi bé
mit truyén nhiét, tinh ra Q, v Qg 16i so sénh, néu sai khdc vé nhiét d¢ khéi ra
khoi bé mit khong qui + 10°C v nhiét do khong khi néng khong qud +40°C thi
qué trinh tfnh kiém tra coi nhw hoan thanh, néu khong thi phéi gia thiét lai nhiét do
v tinh lai cho dén khi thod min mdéi thoi.

Dé tién hanh tinh todn, cin x4c dinh dugce cAc dai lugng trong cédc phuong trinh
trén.

1. Hé s6 truyén nhiét k

Cac bé mat truyén nhiét trong 10 hoi déu ¢ thé tinh theo cong thic truyén
nhiét qua vich phing ma khong tao nén sai s6 vugt qui pham vi cho phép, phuong
trinh ¢6 dang gdc la:

k= 1. 1 ,Wint K (3-322)
R 1 5, 05, 5, 1
NP e

U‘l 7\1 v c O‘"Z

R - tdng nhiét trd tr sén pham chdy dén moi chit, 12 gid tri nghich ddo cta hé
sG truyén nhiét, n.K/W;

- he s6 tod nhiét d6i luu tir bé mat truyén nhiét dén moi chat, W/’ K, va
1/c, 12 nhiét trdr d6i Tuu;
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. ) 4 2 8 . 7 3 -
A, - 1a chiéu day, m va hé s8 din nhiét, W/nr' K, —L1a nhiét (rd cia 16p tro,
o C s . .. D
do chiéu day 16p tro khong dong déu, nén thudng ding hé s6 bam ban ¢ = ~l—‘ thay
P : 1
cho nhiét trd, né phu thudc vao loai nhién liu va dic didm bé mat truyén nhiét,
thudng 1dy sd li¢u thuc nghiém cho theo bing hogc d6 thi;

PR P PP " o .
Bdng 3-2. Hé $6 bdm bin céc bé mdt (ruyén nhiét

Nhién liéu ' Cum dng tron Bo ham nudce bing gang
Nhién liéu rin 0,015 + 0,02 _ 0,03

Dau madut _ 0,015.. . . . 0,025

Go : 0,01 . . : 0,02

Khi thién nhlen R 0,005 | 0,01~

(8, /A, Y- chiéu day, he 8 dﬁn nhiét vii nhiét tr& clia bé mat tmyc:n
nluet vi be miit trayén nhict cé A, 16n.8, nho nén nhi¢t trd rat nho thlrb‘ng O ihe
bd qua; o

A..(8, /A,)- chiéu diy, he s6 din nhiét vi nhiét tr§ clia 16p cdu can bam
trén bé miit truyén nhiét. Lic cdn mdi, nhiét trd 16p chu c6 thé khf‘)ng tinh dén,
nhung qua qua tiinh van hanh, név nude khong duge x& 19 thi nhiét trd cdu 13 khé
16n, c6 (hé anh huong nghlcm trong dén cong suit, hién %uﬁt vi nhdt ld dé an todn
clia bé miit truyén nhiét;

o, - hé sO tod nhiét d6i luu gilta sdn phim chay”va bé mat nuyén nhiét, gém
dsi uu don thudin va hé s¢ higu chinh bite xa dosan pham chay ¢6 cac thénh phdﬂ
cé kha niing biic xa nhu khi ba nguyén 11, tro, xi, v.v... c¢6 thé tinh theo:

o =80ty +0ty,) (3-332)
hoic a, =&,y +0y, (3-33b)

. £4,E, - he sd bao pht, tinh dén su bao phtl khong hét ciia dong sin. phdm
chdy bé mill truyén nhiét, trong 10 hoi ¢6 thé bing 0,9 + 1, thudng ¢é thé tdy bing
1. o

O,y -NE s0 tod nhiét tuong duong cla bifc xa. Thl_l'C'l'a khi trao déi nhiét bing
bifc xa, nhiet lugng ty I¢ véi nhiét do tuyet doi biac cao, khodng 3,6 + 4, cdn trao déi
nhi¢l bing ddi lou chi ty 18 bac mot, cho nén d6i véi nhitng bé mit truyén nhiét
bing doi luw [a chinh, ta dwa vao khai niém hé s& tod nhiét tuong duong clia biic xa
dé hiéu chinh phin trao déi nhiét bing bic xa.
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Daoi véi dong san phﬁm chdy ¢6 chita tro bui, c6 thé 1§y theo dé th1 ho

thitc thye nghiém: o
. . 4
T
ga, +1 1 T/

a, =567-10% 2L, 1 WK (334 a)
bx 2 T

1——¥

D3&i véi dong san phdm chdy khong chifa tro bui, thay s6 mil 4 biing 3,6 tic 1a:

. L . ~ 3.6
- | 1—(5) __
. =3

o, =567108 2, 1
)

WK (3-34b)

T
T

a, - 40 den cla vdch bé mit truyén nhiét c6 bdm bén, véi Gng thong thudng 18y
bing 0,8, véi ong bdm bin nhiéu 14y biing 0,68;

a - do den ctia san pham chéy, tinh theo cong thirc ctia ngon lira khong sdng,
chi khéc & chiéu day hitu higu ciia bifc xa.

Déi véi thé tich khéi don thudn, diing cong thiic, d6i véi buéng lira, dGi véi thé
tich khéi ¢6 dit chitm Sng tron, tinh theo:

s=09q2 d_l] [ T

‘ q], s, - bude Ong ngang va doc clia chiim 6ng, i}

T - nhiét do trung binh ca sén phim chay, cé thé lay tl"ung bmh céng nhlet
do trude vi sau bé mit truyén nhiét, K;

T, - nhiét 40 bé mit truyén nhiét, K co thé tl’nh theo nhiét do trung binh clla
moi chat: :

t,. - nhiét do trung binh clia moi chit trong’ pham vi bé mit truyén nhlét Vi
dan dng sinh hoi bang nhi¢t d¢ bio hod; L

g - mat d6 dong nhiét qua bé mét truyén nhlét cé thé tmh q= Q b/Hd],

- long nhiét trd tr moi chdt dén bé mit truyén nhlét tlong d6 phai k& nhiét
s 10p tro xi hay 12 hé s6 bdm bdn, con nhiét (13 vach kim Joai 6 thé bd qua, cling
nhu khong tinh dén nhiét tr& 16p cdu can. Trong cdc s6 tay cho céc s6 ligu dé tmh t,
{ing véi cdc bé miit truyén nhiét.
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. O - h&'s6°tod nhiét doi luu don thudn, phu thudc vio ban chit, nhiét do, ché
do chuyén dong clia mai chit cling nhr dic diém clia bé miit truyén nhiét, c¢6 thé
tinh theo d6 thi hodc cong thiic x4c 1ap trén co s& thuc nghiém:

- P61 vdi dong cht ngang chim 6ng song song c¢6 thé ding d6 thi hodc cong
thic:

A o.d)*
oy =02— [ ) Pr%”.c,.c,, Wil K (3-37a)
v

Cong thiic dimg dugc trong pham viRe = (1,5 + 100).10%.

Tlong déc, hléu chinh vé s8 diy Ong z, tinh theo dd thi hodc cong thic:
¢, =091+ 0,015.(z - 2), khi z < 10
¢, =1 kKhiz = 10,

¢, - hé s6 hiéu chinh bude dng, tinh theo dé thi hodc cong thite:

. 3 2
cs:[1+(201—3)( —%2—] j|

: S, . ' . N . . ety
G| =—;0, =-5_ 1a bude Ong twong d6i ngang va doc ctia chiim Ong, khi

8y
d
=2 va 01<15 ldy ¢, =1, kh1 op <2,va o, >3 14y o, =3 thay vdo cong
terctren :

A, v - h¢ s& dan nhigt va d§ nhcft clia san phdm chdy & nhiét do trung binh, d 1& . -

duo‘ng kinh &ng, m;
o 1A tde d@ ctia dbrig san pﬁ_ﬁlh"éhéy, tinh theo cong thic:
_ BV, (t, +273)

3600.F.273

,mls S (33B) _l

"V, - {hé tich khéi tao ra khi d6t chdy 1 kg nhién Licu rin, 1dng hodc 1 #i'te
nhi¢n ligu khi, m “tel kgnl holc m ‘te miltent,

F - dién tich luvu dong cla khdi, tinh & tiét dlén hep nhét, m?;

Pr - tiéu chufn dong dang Pring clia san phém chdy, cdc gid tri 14y theo nhiét
do trung binh cfia sin phim chay,

- D&i véi dong cat ngang chiim 6ng so le ciing tra theo do thi hoic tinh theo
cdong thic: s

aﬂ=§(ﬂ) PO e e, (3-37¢)
d\ v
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ong do _
?\, v, @, d Pr tinh nhu trong cong thitc trén, con cdc hé s6 khic tmh nhi sau:
€2 - he sd-hiéu chmh vé 56 diy Ong, ¢6 do6 thi hoac tinh theo cong thitc:

c,=3,122"%-25v6iz< 10 vd &, <3
c,=42""-32v6iz<10va 5, 23

c,= 1 vii z =210

c, - hé s6 hiéu chinh vé bude ong theo chiéu doc dudmg khéi, tra d6 thi hoic
(inh theo cong thic:

¢, =0,34. 9" v6i Ol <y <17
c, = 0,275, (p°5 vii 1,7 <@, <45 vao, <3
¢, =0,34. 0.0 véi o, 23

trong dé:

—1 . 8. . 1 . s
Lg, = G, =—0; +cy§;_ o, ==
-1 d 4 d

('Pcr:

- Dé&i véi dong chay doc theo chiim Ong, tra dO thi hoac tmh theo cong thiic:

w.dy

?\' 08
QL =0,23——-( J Pr°'4.cl.cd.ct- . (3-37c)

d, v
trong do: |

d, = (4F/u) , m, 12 dudng kinh tvong duong clia dong, trong d6 F 14 dién tich
tiét dién, %, v u 12 chu vi udt tic 1a chu vi ¢6 ti€p xidc v6i moi chit, m;

¢, - 12 hé s6 hiéu chinh do sy khac nhau vé nhiét do gilta moi chat v vach,
thudng ¢6 thé 14y gén bing 1.

¢, - hé s6 hiéu chinh vé tiét dién Sng, v&i Sng duge d6t ndng dong déu c6 thé
14y gdn béng 1.

- hé s& hiéu chinh vé chiéu dai tuong ddi cha 6ng, khi % > 50 14y béng 1,

khi % < 50 tra dé thi ho#ic bang s& thye nghiém.

¥

- Céc dang cu thé clia hé s8 truyén nhiét k. Cong thic (3-32 a) 1a dang gdc,
téng quét nhél, nhung c6 thé rit gon cho timg bé miit cu thé.
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- N . 24 9 6 N . :
Dai voi b qua nhigt c6 the bd qua k" v thay & = i—‘ , duge cong thifc:
v : i
1 .. 0[-1 . ) . .
k= 1 = — ,Wim' K (3-32b)
—tet+— 1+(E+LJOL1
oy oy o,

) . .
V6i bo ham nudc, cb thé bd qua K" , nhung khong c6 s6 lieu ddy da vé do
bam bén nén thudng dua thém hé 8@ st dung & xdc dinh bing thl;xc nghiém béng
0,65 + 0,85 va tinh theo:

T L T Y (3-324)
1 1 oy 0y :
__..,.ﬁ_i..i
e &,

2. Dé chénh nhiét do trung binh giita sdn phdm chdy va méi chdt At

Trong diu kién cling nhiét do ddu va nhiét do cudi cla cic chit long, do
chénh nhiét d6 trung binh phy thudc vio chiéu chuyén dong tuong d6i gitta chiing.
Khi chiing chuyén dong nguge chiéu nhau, duge At ¢6 gid tri 16n nhét, khi
chuyén dong thuan chiéu, dugc Aty ¢6 gid trf nhd nhét, khi nhiét d9 mot trong hai
chdt khong thay d6i thi At,,, = Ay,

Tacd thé tinh nhu sau:
- Khi At /At < 1,7, ¢6 thé 14y trung binh cong:

Atzé—(Atm“ + A ), C _ T (3-33a)

- Khi At /Ay, > 1,7, v6i trudng hop don thudn thuan hay ngugc:
Atmax - Atmin 0 e .

At = ,°C o (3-33b)
At S L
In d
At min
At ,At_. -hiéunhiét do gilta hai moi chdt & phia ¢6 d¢ chénh nhigt do l6n
nhit va bé nhit, °C. ’

Trong céc trudng hgp khong don thudn thugn hay nguge, néu thod mén diéu
kien Aty >0,924t, , c6 thé 1dy:

nge *
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At = %(Atm + Aty ) . (3-33¢)

Céc trutmg hop con lai, tinh theo:
At=At,..¢ (3-33d)

Trong d6 ¢ 12 he s§ hiéu chinh, uy thuge vao so d6 Ivu dong tuong dGi giira
hai dong, ¢ do thi thye nghiém cho timg truding hop cit thé.

3. Dién tich tinh todn bé mdt truyén nhiét doi luu H,,

Tuy theo di€u kien truyén nhigt, kich thusc va cich b (i bé mat v.v..., dién
tich tinh todn bé mit truyén nhiét ddi luu s& khdc nhau. D&i véi cic cum Ong sinh
hoi, 14y bing di¢n tich mit ngodi, tic 12 mat tiép xdc véi sin phdm chéy cia ong,
vdi bo siy khong khi kiéu 6ng, 14y dién tich bé mit &ng trung binh, tinh theo dudng
kinh trung binh clia dng.

Trén co sb xdc dinh cdc dai lugng trén, ta tién hinh tinh nhiét céc bé mat
truyén nhi¢t d6i liru. Khi tinh kiém tra, ta chon mot gia tri nhiét do sin phdm chéy
sau bé mit tiuyén nhiét, tinh vi so sdnh gi4 tri cia Q,, va Q, nim trong pham vi
cho phép thi thoi. Thudng cling ding phuong phdp dé thi, bing céch chon hai gia
tri nhi¢t d9, tinh ra hai gid tri Q, va Q,, biéu difn trén toa dd ¢6 truc tung [4 Q va
tryc hodnh 12 nhigt do; giao diém giita Q,, vA Q,, (hinh 3-17) cho ta gia tri clia nhiét
d9 sin phdm chdy sau bé mit truyén nhigt va nhiét hrong trao ddi.

@ (k7 /kg)
i
,Tag,,z
e Pes R
@ |@p=8y] ~ ==~ _ < |
R
R
. -// ! .
_//+@dl, | | l - -. - | :
174 t” 1 b kkdcthar

Hinh 3-17. Xac dinh nhiét 6 san pham chay.
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3.3.4 Cac budc cla bai tinh nhiét
Thudng tién hanh theo cdc bude:

- 1. Chudn bi c4c s6 liéu ban ddu va tién hanh cdc bai tinh phu

Cu thé 1 phai c6 di s6 lidu vé cdu tao nhu hinh dang, kich thudc cla thiét bi,
cong suit dinh mc, thong s6 hdi, clia nudc cdp, dic tinh clia nhién liéu, v.v... Phii
tinh trude thé tich vi entanpi cla khong khf ciing nhu clia sdn phdm chdy & cdc vi
f1if khac nhau, nhu & clra ra budng h"ra, trudc va sau cic bé mat truyén nhiét, trude
khi vao 6ng khéi thai ra ngoai, v.v..

2. X4c dinh hiéu sudt, cc loai tén thét va mife tiéu hao nhlén liéu
3. Tinh nhiét cho cdc bé mit truyén nhiét

Tix budng lira cho dén 6ng khéi. O day cdn xéc dinh hinh dang, kich thudc céc
bé mat truyén nhiét dé thod man nhu cdu cita hd st dung, néu 1a tinh ché tao, con
d6i véi tinh kiém tra, cdn tfnh duge lwong nhigt d4 trao ddi, nhigt do trudc va sau
timg bé mit truyén nhiét vi nhiét do khéi thii. San khi tinh cén ki€m tra cac két
qua xem ¢6 phit hop véi cdc quy chudn vé k¥ thuat, kinh t€ v an toan hay khong.

3.4 CHON KIM LOAI VA TINH SUC BEN CAC BE MAT TRUYEN NHIET

Thiét bi 10 hoi 12 mét trong nhtrng thi€t bi lam viéc trong didu kién khic
nghiét, nhiéu chi ti&t lam viéc dudi dp sufit cao, c6 nhiing chi ti€t con chiu nhlét do
cao nifa nén pha1 hét siic than trong, khong chi tinh vé& mat kinh 1€, ky thuat ma
phéi tinh dén ca diéu kién an toan.

3.4.1 Pidu kign 1am viéc cha céc chi tist trong 16 hoi

Céc chi tiét ctia 1o hoi 1am viéc dudi nhiing diéu kién khdc nhau. C6 nhitng chi
tiét 1am viéc & dp sudt va nhiét do hau nhu binh thudng nhu khung 16, cic san phuc
vu v.v... , ¢6 nhitng chi (i€t chiu 4p sudt cao nhung nhi¢t do khong cao 1dm nhu bo
ham nude, baléng, dan Ong nude, Ong gop, v.v... C6 nhiing chi ti&t 1am viéc dudi
nhiét do cao nhung dp sudt binh thudng nhu bo sdy khong khi, cdc chi tiét treo do
trong, viing nhi¢t do cao va khé khin nht 1 nhitng chi tiét 1am viéc trong diéu kién
vira 4p sudt cao vira nhiét do cao nhu bd qué nhiét. ;

Do viy doi véi nhu'ng chi tiét phéi chon nguyén vat lign va phlwng phép gia
cong thich hgp, dim bdo cée chi tiéu an toan, k¥ thuat va kinh t&.
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Ta biét 1a khi 1am viéc dudi nhiét dé cao, cédc chi tiét chiu nhidu 4nh hu'gmg
khong tot nhu:

2 Khi nhiét do tang, sitc bén ciia kim loai ban ddu ting 1én d01 chuit, nhlrng 61
giam dan dén mot nhiét do nao d6 thi siic bén gidm dot ngot.

- O nhiét do cao, kim loai d& bi #n mdn, mot mit do bi 6xy hod manh Khi Vgt
qua mot nhiét do nhét dinh, mat khéc con c6 thé bi an mon do tic dung ctia hoi
nudc theo phan ting:

3Fe + 41LO — Fe,0, + 4H, : S (339

H, sinh ra ¢6 thé khir C trong thép, nhat 14 khi téc do cham, khodng dudi 10
m/s, 1am cho thép bi bd. Thép cacbon bi &n mdn nhanh nhédt & nhiét do trén dudi
500°C.

- Khi tang nhi¢t d¢ khong déng déu s tao nén tng sudt nhiét nhit 12 d6i véi
bé mat truyén nhiét qua day hodc day mdng kh@ng déng déu, d(‘)l khi riéng tng
sudt nhiét ciing ¢6 thé phé huy cdc bé mat tr uyen nhiét.

Tuy theo diéu kién Ch.lu ap sudt va nh1@t do khic nhau trong 16 hoi thuérng
dong cdc kim loai nhwr gang, thép. Gang ¢ tinh chiu nén tét, it bi an mdn va mai
mon, dé gia cong biing dic lai ré tién, nhung chiu kéo, ubn va va dap kém, lai kho
gia cong bing han,

Thép cacbon thong thudng ciing khong dit, & nhiét do khong quéa cao thi sic
bén khd t6t, chiu duge ¢i nén, kéo, udn va va dap, d& gia cong nhit 14 han, nhung
d& bi #n mdn, mai mon, dic biét 12 sic bén giam dot ngodt khi vuot qua mot nhiét
do khodng 450 + 500°C. Trong ché tao 10 hoi, vAn cdn ding thép cacbon théong
thurding, nhiéu khi yéu cu chdt lugng luyén kim cao hon, ¢é ky hi¢u thém chit K
nhu cde loai thép tdm CT.3, CT.3K, 15K, 20K, 22K, 25K hay cac loai 6ng thép
khéng han 10, 20, v.v..

Ddi véi nhitng bo qud nhiét sdn xudt hoi trén 450°C, d6i véi 10 hoi siéu cao dp
ca dan 6r1g, baloéng, v.v... , thudng duge ché tao bing thép hop kim, tifc & thép
cacbon ¢6 them mot ty 16 kim loai miu nhu mélipden, crom, vanadi, v.v... , dé ting

thém stc bén va tranh bl 11, tuy nhién thép ho‘p 1\11n dit hon, gla céng cung kho
hon.

3.4.2 Tinh s{rc bén mot s& chi tiét trong 16 hoi

1. Muc dzch va nguyen tde

Khi tinh z,hé tao cin x4c dinh kich thudc, nhdt 13 chicu day cén thigt. Khi tinh
kiém tra cén x4c d;nh ap sudt cho phép phit hgp v6i kim loai va didu kién lam viéc
clia chi tiét do.
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. Nguyén tic chung ctia ci hai céch tinh la d6i v6i moi chi tigt, ké ¢ chi tiet
y&u nhit cfn dim blo tng sust cho phép phéi fuon ludn 16n hon hodc bing tng
sudt lam vigc 16i da clia chi tiét do. Uhg sudt 1am viéc tuy thude vao didu kién chiv
tAi, con tng sudt cho phép tuy thuge vio kim loai ta chon va diéu kién nhiét do.

2. Xac dinh di¢u kién lam viée cua bé mat truyen nhiét

Dung ra phéi xéac dinh nhiét d¢ cao nhét cla véch, nhlmg nhléu khi lai 14y
theo nhiét d¢ trung binh.

. Nhiét d6 cfia vach bé mit truyén nhiét c thé tinh theo n}uét do6 cha khm hodc
nhlét do Cua moi Chét nhung thudng tinh theo nhiét do cia moi chédt vi no it thay
d@l hon '

Tacd nluut dC) vach
t, =t.. +At=t , +q.R, (3-35)

At dﬁ chénh glu'a nhxét d@ vich va nhlét d@ moi chit, né phu thude vao phu
tai nhiét hay mat d@ dbng nhiét @ Wim? va téng IlhlBt t16 tir ma&i chét dé’n bé miit
tinh toan R;:

Tﬁng nhlét tléf ch thé tinh nhu' sau: . : . .
Néu 12 véch phing, t8ng nhiét trd tir moi chét den bé mit tlép xH¢ vl nd co:

R, - £ L Vi la co:

az
tyy =ty +—iq,°C o . (3-36a)
RO : o ‘-1
Véi bé mitbénkiaco: R =—
az v
tw=tm+q(i+—“],"c o (3-36b)
_ ST oy 2N, L o
Nhiéf d(j trung binh cla véch:
t,q +1
t, :-““_“’Zztmc+q( L5 },"C (3-36¢)
Né&u 14 vach tru nhiét trd tlr moi chat dén mit vach tigp xde:
) ) . 1 1 ﬁ'd _.‘
Ry = l vidénmitbenkiald R, =———+—Ii—2 tacé:
Crdoy o ndjo, 2mAh dp
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,°C (3378

1 1 d ' LT
oy =t +q)| ——+=——In=2},°C 3-37b
b2 e q][ndla2 27A dl} : ( )

hoic:

. itmc+ql(¢_+_z_m[l+zé] o @370
nd,c, 4mh d,

¢ day q,, W/m, 1a mat do dong nhiét qua 1 m chiéu dai 6ng, c6 tdc gia ding

mat do dong nhiét qua 1 m’ bé mit ngodi 6ng q, = 4 , Wi va lic @6 nhiét 4§
2
trung binh clia vach 6ng duge tinh theo:
t, =t .+ LA L |
e = tme T + dzmﬁ s C (3“37(1)
o, 4n
néu bidu dién InP dudi dang cip s8 duge:
28
t, xtmc+ql(—l3~+ v .——B——],”C (3-37e)
a, A, B+l

trong doé:
B= —d—; & 1a chiéu day, m; A la hé s6 dan nhigt cua Ong.
. .
it cée cong, thic trén ta lhﬁy'
- Nhiét d¢ ctia vach bé mat truyén nhiét phu thudc vao mat do dong nhiét, khi
mat @6 dong nhiét 16n thi At 16n va t, 16n.

- Nhiét do vach phu thudc vao hé s tod nhiét tir vich dén m6i chit a, 16n thi

Al nhd, t, nhd, do vay trong dian dng 1én, néu dim bio moi chét chuyén dong tot,

s6i bot thi «, 16n, t, nho, nhung néu tudn hoin khong tot s& tao thanh céc tii hoi
gidm o, s& Jam tang nhiét do vach c6 thé gy nén sit cd.

-P¢ chénh nhiét do gnra hai mit vach ong tang 1&n khi hé s6 din nhiét nho,

duding kinh Gng nhd vi chiéu day 160, didu d6 c6 thé {ao nén Gng sudt nhiét lén, vi

vay d6i véi cdc dan ng 1én ¢ dudng kinh tuong doi nhd, chiéu day khong nén qua
6 nmun, véi cdc balong, dudng kinh 16n hon, mat do dong nhiét nhd hon, chiéu day

ciing khong nén qua 30 mm.
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Can hwu §, cdc cong thic trén 12 tinh d6i véi Sng sach, néu di bi cdu cin bam
vao thi nhi¢t d¢ vdch s€ ting ddng k€ vi he s¢ din nhigt ciia cdu khd nhd, nén nhict
trd rat 16n. Thudng cling phéi tinh dén su phan ba nhiét khong déng déu theo céc
viing dit 8ng va theo c chu vi clia dng nifa.

- Vi baléng diit ngoai dudng khéi, ¢6 thé 14y nhiét do vach béﬁg nhiét do bio
hoa clia moi chat & 4p sudt trong balong:

tﬁ) = t1'r.)t::
- V&i balong dit trong dudng khdi, ¢d boc cdch nhiét:
to = Ly + 10°C

Néu khong boc céch nhiét ma nhiét do khéi duéi 600°C:

te = ty, + 30°C
Néu nhiét do¢ khéi cao hon va trye tiép vdéi ngon lira:
to = ty, + 100°C
- V&i Ong sinh hoi 1dy:
to = ty + 60°C
- VGi 6ng xoin b ham nuéc:
to =t + 30°C
- Vi 6ng xodn bd qué nhiét:
oty =t + 40°C
- Vi Ong gép dit ngoai duding khéi:

tm = t"ltll‘l(:

Vi Gng 26p dit trong dudng khéi, c6 boc cdch nhiét 6t

Né&u moi chét 12 nude hoge hdn hgp nude véi hoi:
| ty =t + 10°C
Néu [a hoi 1dy:
t, =t +30°C

Véi dng gdp khong boc cach nhiét, dit trong dudng khéi dudi 600°C:

Néu 1a nude hodge hdn hop nude véi hoi 18y -
to =t + 30°C
Néu 1a hai 1dy:

(3-384)
(3-38b)
(3-38¢)
(3-38d)
(3-39a)
(3-39b)
(3-39c)

(3-402)

(3-40b)

(3-40c)

(3-40d)
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ty =t + 50°C (3-40e)

. day: t*,,, 12 nhigt do tinh todn clia moi chit, 14y nhu sau: di véi ong gép bo
ham nudc 1dy biing nhiét 4o cao nhét clia nude trong bd ham, véi ng gép hoi bio
hoa clia bd qué nhiét 14y bing nhiét do hoi bdo hod, véi Gng gdp vao cia hoi qui
nhiét 14y bing t, + 10°C, v6i Ong gbép ra clia hoi qua nhiét 18y bing t,,, + 0,5At.

3. Xde dinh dng sudt cho phép ciia kim loai

Ung sudt cho phép cla cic kim loai & nhiét do khéc nhau duge xéc dinh trén
co s& thuc nghiém, cho trong cdc bang, nhung khi tinh todn, con phéi tinh dén anh
hudng ctia céu tao va diéu kién lam viéc cla chi tiét, nén thudng nhan thém hé sd
hi¢u chinh n £ 1. Thi du nhu d&i v&i baldng ndi v6i cdc 8ng bing phuong phép
han, diit ngoai dudng khéi hodc cdch nhigt tot, 14y v = 1; khi dat trén dudng khéi
14y m = 0,90. Con déi v6i baléng ndi v6i dng bing phrong phap nic, khong bi d6t
néng 18y 1 = 0,95, c6 ddt néng 1dy n = 0,85.

Khi khéng ¢ bang, c6 thé tinh theo gidi han bén o hoic gidi han chiy o'
hodc gidi han bén 1au dai o, v6i cdc cong thic sau:

Khi t, < 260°C ldy O = _c_’:g_, Ninnt® (3-41a)
3,75 _
Khi 260 < 1, < 400°C , 14y theo gi4 tri nhd hon trong hai gid tri:
t
=2n hoic o = ggg , Ninm?? (3-41b)

o ep 2 cp
» 3

Khi t, > 400°C, 16y gid tri nhd hon trong hai gid tr:

t
(o)

—_ o _ Uld y 2 )
Gy = 1,605 hoic Cgp = 165" Ninum (3-41c)

4. Mét 56 cong thire tinh sitc bén _
a. Tinh strc bén phdn hinh tru ciia baldng va dng gdp

Trén co s& kién thic sitc bén vat liéu, k€l hop véi diéu kién 1am viée cu thé, ¢6
thé dura ra nhiing cong thic tinh cho moi chi tiét, sau day gi6i thieu cong thic tinh
mot s6 chi tiét chiu 4p sudt i bén trong v phan bd déng déu.

Khi tinh ché tao ta ding cong thitc: ' ;

D
s=— P2t ¢ , mm (3-42a)

2q)miu ‘ch =P
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- hoiic:

D
s=—220 Lo m (3-42b)

2(1[)n1in ‘Ucp + p

KHhi tinh i{iéfh.t'l';i, dung:
2(pmin‘s'ccp |
P=————— MPa o (3-420)
D, +s
trong dé: - i _ o _
P - la dp sudt, MPa hodc MN/m? hotie Nimni®. DS véi balong va dng gép dudi
cdn cong thém dp sudt thuy tinh tinh theo Ap = 0,01H MPq va chi tinh khj Ap >
0,025p,..;'H 1a chiéu ¢ao €Ot nudc trén ba 16ng hodc 8ng gép, m; '

s - chiéu day chi tiét hinh trt_i, mn

D, D_,, - dudng kinh trong va ngoai cha chi tiét hinh try, mm; _
Oep - ing sudt cho phép chia kim loai & nhiét do 1am viec, MNm?;,
C - h¢ 56 higu chinh vé do ddy, k€ dén 4nh hudng v& cong nghé che tao, 1dy C

=1mmkhis-C= PP <20mmvaC=0khis-C> 20 mm.
290, —p - - _
D& v6i ng gép va Ong din tinh C = A (s - C), trong d6 A 13 h¢ s§ phu thuge
vao'sai s6 cho phép vé bé day vich 6ng, véi 6ng g0p ldy A = 0,05 + 0,18: véi Gng
dinldy A =0,1+0.2;

¢ - hé¢ 50 bén, ké dén su lam yéu balong do 6 khoan 16 1én than hay do néi
bing han hogc t4n rive, noi bing han ¢ = 0,7 + 1, néi bing tan tive ¢ = 0,7 = 0,83,
néu c6 khoan 18 phéi tinh theo ty 1¢ tiét dién gitta phén vich c6 khoan 15 v phdn
vich khong khoan 13, nhung trong moi trudng hop he s6 bén phdi 16n hop 0,3,
frong cong thic diing he s6 nhd nhat Pain- NEU balong néi bing rivé phii tinh stc
bén d6i véi ban than 1ive, néu balong dai trén 8m cin phdi kiém tra vé uen.

b. Tinh sicc bén cia déy

ra

Thudng giip nhat 13 ddy ellip, vdi baldng nhé hay 6ng 80p véi ap sudt khong
cao lim c6 thé gap day phing hoac ddy nén, cling doi khi gip ddy cdu.
- V@i déy cdu, c6 thé tinh chiél.l'déy.theo cong thitc ‘gdn ding: -

D, s I (3-43a)

p

sdzi’
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- V6i déy ellip, dung:

. pD, D, L mne
S, = — —+C mmn TIA3EY

¢ 4G, . P 2H . . (_ 43b)
trong dé:

C- he s0 hién chinh vé bé day cua day, theo k]nh nghlém chon 0,2 < H/’Dk
0,3 d¢ gidm tdc hai cha dng suft tap trung.

Khi ddy 6 khoan 16, lam gidm tng suft cho phép, phdi tinh thém hé¢ s6 Z = |
- (d/Dy), trong d6 d 1a dwomg kinh 16.

Khi tinh kiém tra, 14y gid tri nhd hon cta ép Suét theo cong thic tfnh day va
cong thite tink phin hinh try.

- Vi day phéng thutmg diing cho cdc dng gdép holic ba 16ng ¢d dudng kinh
nhd dudi 500 nam, duge tinh theo cong thife: -

0,19.p.D?
S, = 0,93.5. -__337&——1 , min (3-43¢)
TS

trong dé: S - chiéu day hinh tru, mm.
Ngoai ra phai kiém tra dé thod mfin hai diéu kién 1a:

N D?
va[ P]<z9( S )  ®
o] s+ D

cp

Néu khong thod min (a) thi 14y S, = S; néu khong thoa mén (b) thi tang S cho
thod min réi cho vao cong thic (3-43¢).

Khi ddy c6 khoan 18, bi 1am yéu, phai tinh theo cong thu’c

0,93.5 0,19.p.D?

) 2
1—0,43.[iJ Cop-S
D.) -

Trong moi trudng hop, chiéu diy ctia ddy phing khong duge 1dy nhd hon
chifu.day phén hinh tru. .

s, = -1 (3-43d)
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Tt cdc cong thitc tinh cdc chi €t hinh try cling nhy ddy, ta thdy: dudi téc
dung chia cling mot Ap sudt p, nén dudng kinh phdn hinh tru cng 16n thi chiéu day
phin hinh tru cang 16n, nhu vay thiét bi cang ning né, tn kim loal ma ting sudt
nhiét do 4 chénh nhi¢t do mat trong vi mat ngodi cua Ong qué 1on.

Do vay, khi thiét k€ cdc chi ti€t chiu dp lue, cdn chon bé mit truyén nhigt c6
dudng kinh nho, nhung cling hru ¢ 1a khi dudng kinh nho, trd lyc ting ma ong
cling d& bi cdu cin lam the néu 1a ong nudc khong xit iy t6t. Tuy nhién cling cd luc
Kho trénh khoi mat phing, nhung Iic d6 phéi chd y tim céch gia cudng thod ding.

3.5 CHE PO NUGC VA CHAT LUGNG HOL

Ché do mude va chat ugng hoi c6 &nh hudng rét 16n, trde ket 12 dén stic bén,
tudi tho clia cdc bé mat truyén nhiét, sau d6 12 Anh hudng dén cong sud, hiu sudlt
ctia 16, hoi, con ¢ thé dnh hudng dén qud tinh cong nght cha ho sit dung hoi.

3.5.1 Ch& dé nudc 15 hai

1. Diic tinh ctia nudc thién nhién

Nuéc trong thién nhién thudng ¢6 14n tap chit, 6 thé & thé rén, thé 1ong hodc
thé khi.

Tap chl & thé ran cdn ¢6 thé chia thinh m#y loai:

- Chét hod tan, c6 kich thudc rdt nho, dudng kinh trung binh dudi 10 mm, &
trong mudc céc chit nay c6 thé tén tai dudi dang ion, thudng gap chu yéu céc ion
sau: Ca?*, Mg™, Na*, K¥, HCO; ,5077,C1 ..

- Chét keo, c6 dudng kinh khodng 10 + 107 mun.

- - Chét bin 11 nhiing chdt khong hoa tan, cA vo ¢o 14n hitu co, dudng kinh hat 2
107 mn. ; T .

Néi chung céc tap chdt & dang nao cling ¢6 4nh hudng xfu dén hi¢u qué van
hanh va tudi tho ciia thiét bi sinh hol.

2. Cdc chi tiéu vé chdt lvong

Trong cong nghé 10 hoi, thudng chii ¢ cdc chi tidu sau:

a. D¢ pfl

La mot trong nhitng chi tiéu quan trong, 1n6 bidu thi tinh chat acid hodc tinh
chit kiém ciia nude. Nudc nguyén chét c6 tinh chat trung hod, trong nudc d6 chi c6
khodng mot phdn mudi trigu phan t& nudc phan ly thanh ion H* va OH theo: H,O
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< H* + OIT, trong nudc nguyén chit & 22°C, népg d6 céc ion H" = OH = 107
g/lit. Ta dinh nghia d6 pH: i

pH'=-1g[H'] | (3-44)
Nh vay nitde trung hoa c6 do pH = Ag[107] = +7. :
Dl_l’a theo do pH, thudng phan nudc ra cdc loai:

Do pH < 5,5 1a nudc ¢6 tinh chit acid manh, pH = 5,5 + 6,5 1a mrde co tinh
chét acid y&u, pH = 6,5 + 7,5 12 nudc trung tinh, pH = 7,5 + 8,5 1a nude ¢é tinh
chit kiém y&u, pH > 8,5 1a nudc c6 tinh chét kiém manh.

Tuy thude vao do pH clia nude ma cdc acid 14n trong nudc ¢b cdc cap phan ly
khéc nhau. Thi du véi acid silic, khi pH < 7 hfiu nhu khéng phan ly thanh ion, khi
7 < pH < 11, chi phan ly & cp thif nhét theo:

H,S0, & H' +HSO; (3-45a)
Khi pH = 11 ¢6 phén ly cép thit hai:

H,Si0; <> H* +Si0; (3-45b)
Thi du khac, vdi acid cacBonic, khi pH < 4,3 acid khong phan ly, khi pH = 8,3

+ 8,4 thi toan bd phan ly theo cp thit nhét:

H,CO, <> H" + HCO;, (3-45¢)
Khi pH > 12 thi phan 13} hoin todn theo cdp thi hai:

HCO, < H* +CO}" (3-45d)

Tuy theo cip phéan ly cla acid trong mxée c6 do pH khéc nhau, ¢6 thé gidp ta
Kkhdo sdt qué trinh hinh thanh cdu ciin trong 10 hoi, vi cdc anion c6 thé lién két vdéi
cdc ion kim loai hinh thanh c4c chét cé d0 hoa tan khdc nhau. Thi du déi véi nude
c6 do kiém yéu, pH = 8,3 + 8,4, trong nudc chita chn yéu 1a céc ion HCO; ma
nhitng lién k& véi né nhu canxi v magié bicacbonat 12 nhimg lién ket dé hoa tan
trong nudc, kho déng cdn. Con d6i voi nude co do kiém manh, pH > 12, chita chtl
yéu I ion cachonat CO3~ ma nhing lién két véi n6 nhy canxi va magié cacbonat
lai rét khé hod tan, d& téch ra v tao thanh cdu cin. '

b. D cimg ]

La chi tieu hét sitc quan trong, né hiéu th tdng néng do céc ion Ca* va Mg* c6
trong nudc va cling 13 kha ning bdm céu cin trén bé*mit truyén nhiét, thudng do
biing do ciing Dic hodc 46 cling milligam dudng lugng.

Do cing Dic: 1°H = 10 mg CaOllit.
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P06 ctng milligam dudng lugng 1 medi/lit twong duong véi 20,04 mg Ca™*ilit
hodc 12,16 Mg*/lit.

Dé déi do ciing Dic ra do cting mg duong luong cdn nhan véi 0,35663 hodc

chia cho 2,804. & nhiéu nudc, cdn ding céc don vi do cling khac nhau, thi du mot
do cting Phip bang 10 nngaCO3/lzr & Anh bing 10 mgCaCOJ/O 7 lit, & My bang
17 mgCaC O /lit.

Dua theo do ciing, 6 thé chia nudc thinh céc foai:
- Nuéc rit mém, c6 do ciing < 4°H.
- Nude mém ¢6 d§ cting bing 4 = 8 °H
. - Nude binh thudng cd dﬁ ciing bing 8 + 16°H.
- Nude cling c6 do cing bing 16 + 30°H.
- Nuéc rélt cling ¢6 do cing bing > 30°H.
Do ciing con chia ra do cing tam thoi va d¢ cing vink clru.

Do ciing tam thdi 12 do cing gém Ca(HCO,),, Mg(HCO;),, v.v... , €6 thé khit
duge dudi nhiét do cao, con do cu‘ng vinh cliu khong khir duge bing nhlét téng do
cling tam thai va do cing vinh ciru goi 1a 46 cting toan phén.

c. Do kiém

Biéu thi téng ham luong HCO;Z,CO;™,OH™ (hydrat) v g6c mudi clia nhitng
acid y&u khac. Tuy theo thanh phdn, ¢6 thé chia ra thanh phan do kiém bicacbonat,
cachonat, hydmt phosphat silicat, v.v... D9 kiém c6 dnh hudng xfu dén chat lugng
clia hoi va tudi tho clia cdc bé mit truyén nhiét.

Ngoai cdc chi tieu trén doi khi con diing do can hotic do kho ket tic 13 tong
ham lugng cdc vat chat con lai sau khi cho nutSe bay hoi hét, don vi 1a mg/lit. -

2. Tdc hai etta cdc tap chidt

a. Cdc tap chidt iJu i O,, C Oz, H,S, vy,

~ Céc tap chat khx nhu 0,, CO,, H,8, v.v.. . ¢6 thc dung kich tthh qua trinh an
mdn hod hoe va dién hoa cde bé mit kim loai. Thuong phai khir bot cdc chit khi
bang cich gia nhi¢t theo nguyén ly, nhiét do cang cao thi kha ning hoa tan khi
cang glam do vay khi gia nhiét nude trong bo khir khi thl céc chét khi tich ra khoi
nudc va duge thai ra ngoai.

b. Cac tap chatran . _ Lo
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Chc tap chdt rén c6 {hé tach ra thanh cdu cin bdm vao cic bé mit triyén nhi
nhu trong bo ham nuée, dan 6ng sinh hoi, b qué nhiét, v.v... va gay nén nhithg tc
hai rét nguy hiém. R

S& di céc lap chift tich ra duge, mot mét 1a do vi nhiét 49 ting thi do hoa tan
{rong nuéc cita nhiéu loai musi giam xudng; mit khdc, khi van hanh, nude lién tuc
béc hot trong khi lugng tap chit hdu nhu khong thay d8i, tam cho ndng do tap
chét trong nudc 1o tang 1en, khi vugt qué nng do bio hoa thi tach ra, co thé déng
tharth c4u can, cudi ciing, con do tc dung hod hoc ciing nhu téc dyng nhigt nhiéu
tap chdt c6 thé phan huy thinh nhing chéi khé hoa tan, déng lai thanh céu cin.
Nhu viy, diéu kién d€ déng céu cin 6 thé 1a: néu tich s6 ndng dg ion ctia mot chét
niio d6 trong dung dich 16n hon tich s6 do hod tan tic tich s6 néng do ion & trang
thdi bdo hoa thi pha ciing s8 tach ra khdi dung dich. Tich s6 d6 hoa tan dung dich
néi chung phu thude vao nhiét do, nhigt dg tang, tich s6 d6 phén nhiéu 1 gidm.

Tuy theo qué tiinh hinh thanh, ta phén ra cdu so cdp va cdu thit cdp. Ciu so
cdp 1a cdu sinh ra va bdm ngay 1én bé mat truyén phiét, cdn céu tich ra trong nudc
khong thi Kip thdi, tich ty 1ai 6l m&i bam 1én bé mit mét goi 1a cdu thit cép.

Nhung di 13 c4u thit cip hay 1a so cdp, khi bam lén bé mit thi 1am cho qud
trinh truyén nihigt gap thém mot nhigt urd rdt ddng %é, né 1am gidm ndng sudt, gidm
hiéu sudt va tang ddng k& nhiét do véch. Ta bift 12 mat do dong nhiét g, Wint,
truyén tit san phdm chdy dén moi chéft v6i do chénh nhigt dg trung binh At, °C, ¢6
thé tinh theo:

q= A , Wi’ (3-46)
¥R
trong d6 TR 12 téng nhiét trd, ¢6 the tinkh:
TR=Ry +2 Ry +Ryp (3-47)

R, - nhiét tr& d6i Tuu o san phdm chéy dén vich, n€u 1a véch phiing c6:
Ry = L owkw - (3-479)
o

1

Ry, - nhiét tr& di Iuu tir vach dén moi chét, néu la vich phing c§:

Ryp = L , i’ KIW . (3-47b)
-,

TR, - tng nhiét tr& diin nhiét, khi cdn sach, bing nhigt & vach: 8,/A, rit nhd
c6 thé bd qua, khi ¢6 cdu thi them nhigt trd cha cdu 8/, Ia déng ké dir chiéu day
16p cdu chi mot vai mm, vi hg s6 dan nhiét A, clia cdu rit nhd, v6i cdu chi bing
0.11 + 0,18 W/m.K, céu silicat bing 0,058 + 0,23, ciing ¢ loai 160 hon, bing
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khoéng 3 + 4 Wim.K). Khi ¢6 tro xi bdm thi con phai tinh thém nhiét {r& cia iro xi,
thudng goi 12 hé s6 bidm bin. : :

T cong thic (3-46) ta thiy:

. - Néu cung do chenh nhlét do At thi khi t6ng nhiét trd tang, mat do dong nhlet
glam 13m. gidm nang sudt thiét bi.

K_h_l gilf nguyén q, néu 2R ting thi At tang trong di€u kién nhiét do moi chat
yéu cdu gitt nguyén thi nhiét do trung binh cia khdi tang, nghia 1a nhiét d§ khoi ra
khoi bé mit tmyén nhiél ting, c6 thé anh hu‘(”mg dén didu kién 1am viéc bé mit tiép
theo v cudi cling tang nhiét d khdi thai, gidgm higu suat nhidt.

- Thém nhiét tr& ldp céu 1am cho nhigt do bé mat véch ting 1én mot lugng (g,
R,), khi nhiét tré 16p c4u 16n, nhiét do vach cé thé da_lt téi gid tri nguy hiém.

Ngodi ra cdc tap chit con ¢6 tdc dung thic ddy qud trinh an mon kim loai,
thudng thé hién dwéi dang #n mdn cuc bo, tao nén nhitng hd su, nhitng k& nt,
V.V

3. Cdc bién phdp xut ly nu’o’c

Pé tranh t4c hai cia céc tap chﬁt tlong nudc gay nén 601 vdi 10 hoi, nguo'l ta
thuding quy dinh chét Tegng nude hodc do day 10p cau cin cho phép.

D&i véi 10 hoi nhd khoéng dudi 2 T7A, dp sudt dudi 16 bar, chiéu day 16p céu
ciin khong duge qua 1 mm, dp sudlt tir 16 - 22 bar khong duge qua 0,5 mm.

Dai véi 10 hoi 16n hon, nude. cdp phii dat cdc tiéu chudn sau:
- B9 ciing: _
V6i 10 hoi 6ng 10 va dng Iira H,, < 0;5 mgdiil.
Vi 16 hoi 6ng nude p < 16 bar, Hy <0,3
p=16+32 bm',r H,£0,2
p =32+ 100 bar, H, £ 0,01
- p > 100 bar, H, < 0,005
L& hai true lun Hy < 0,001

- Lugng oxy trong nudc khong vuot qué 0,03 mgll khi p < 32 bar W khong
vugt qué 0,02 mg/l khi 4p sudt p > 32 bar. '

- Cic tap chét khdc cling cin ndim trong pham vi cho phép nhu bang 3-3.

Pé gidm bét thc hai cla cdu can d6i véi 10 hoi, thudng ding cac bi¢n phap
sau:
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- Han ché dén miic t6i thiu cdc tap chit trong nude cdp cho 16 hoi, tic 1a xi
Iy triese khi dua vao 1o hoi, con goi 1a xir Iy ngodi 10.

ym bicn phép bién nhiing tap chélt ¢4 nhiéu kha nang d(’mg céu thanh nerng
c,hqt ran téch ra dudi dang ban dé dang thai ra ngoai, thudng goi 14 phuong phap x&

iy nude trong 10 ,
- Tim bién phép lam sach cau cén da bam trén bé mit truyén nhiét.

Bdng 3-3. Ham lugng tap chdt cho phép

Ap sudt trong Ham lugng cuc dai cho phép (mg/{)
. baléﬂg, b(lr Siog_ . Fe2+ CU:H Dgu
< 40 - ) 70 _ ’ | | 3
0+ 100 0,1 35 20 . 1
> 100 0,05 a0 10 05

a. Phitong phdp xit 1y niéc ngodi [o

Trudc khi cdlp vao 10 hai, cé thé tién hanh mOL hoic va1 phlm‘ng, phap két ho'p
sau:

- Phlrong phdp ldng loc, c6 tac dung khir trye tiép cdc hat bun c6 ducng kmh
trén 10 mm hoic nhitng hat keo sau khl da cho chiing két hop lai v&i nhau

- Plutong phdp xit Iy bing hod chat Aet hop voi iang_ loc.
Co thé dimg voi Ca(OH),, d€ thuc hign cic phén ting:

Ca(OH), + Ca(HCO,), - 2CaC05} + 2H,0 (3-48a)
2Ca(OH), + Mg(HCO;), — Mg(OI),{ + 2CaCOL) + 21,0 (3-48b)
Ca(OH), + MgCl, — Mg(OH),| + CaCl, (3-48c)
Ca(OH), + MgS0, - Mg(OH),¥ + CaSO, (3-48d)
Ca(OH), + CO, —» CaCO, 4 +H,0 (3-48¢)

Ta thdy, ding voi chi khir duge do ciing cacbonat biing céch 1dng lgc cdc két
tia, con 4o cing khﬁng cacbonat khong dudc khit ma chi thay d(‘)l vi trf gma Cava
Mg, DE tiép tyc khtr, c6 thé cho thém soda N42C03

C6 thé diing xdt NaOH, qué trinh phan ting xé\y ra:
2NaOH + Ca(HCO, ), — CaCO, { +Na,CO, +2H,0 (3-49a)
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2NaOH + Mg(HCO,), - MgCO, +Na,CO, +2H,0

_ (3-49b)
2NaOH +MgCO, — Mg(OH), ¥ +2Na,CO,
- 2NaOH + MgCl, — Mg(OH), + 2NaCl (3-49¢)
' ~FIC
2NaOH + CO, — Na,CO, + H,0
S0da Na,CO, sinh ra, ¢6 thé tién hanh c4c phn tng sau: -
Na,CO, + CaCl, — CaCO, ¥ +2NaCl (3-50a)
Na,COj; +CaS0O, - CaCO, ¥ +Na, SO, (3-50b)

Dic diém ciia phuong phép ding xvt 1 ¢6 sinh ra x0da, né ¢6 thé 1am mém
d6 ciing canxi. Néu Iugng xoda sinh ra vira dil 13 t6t nhat, néu thi€u thi b xung
thém, thinh phuong phép xdt + x6da, n&u thira ion COZ™ thi dua thém voi, tao
thanh phuong phép xiit + voi. o

Ngoai céc hoa chét trén, ngudi ta con ding mét s& hod chdt khéc nhu Na,PO,,
BaCO,, Ba(OH),, BaALQ,, v.v...

- Phuong phdp xit Iy nuéc bing trao ddi cation. Cho nide cip di qua binh
dung céc cationit nhy NaR, HR, NH,R, v.v... , trong d6 R 12 goc cla cationit,
khong hoa tan trong nudc, déng vai trd anion thi céc cation d& déng cdu can ¢
trong nude nh Ca™, Mg™, v.v... s& trao ddi véi céc cation d& hod tan cia cationit
nhu Na*, H', NHJ, v.v... Nhu vay cdce cation dé déng cdu cin duge giit lai, cdn clc
cation dé hoa tan thi di theo fudc cdp vao 1b. ’ '

Khi diing cationit natri, phén tng xdy ra nhu sau:

2NaR +Ca(HCO,;), — CaR, +2NaHCO, (3-51a)
2NaR + Mg(HCO,), — MgR, +2NaHCO, (3-51b)
2NaR +CaCl, — CaR, +2NaCl (3-51c)
2NaR +MgCl, ~> MgR, +2NaCl | (3-51d)
2NaR +CaSO, — CaR, +Na, S0, .. (3-51e)
2NaR +MgS0, > MgR, +Na,S0,  (3-51p)
Khi ding cationit hydro, thi x4y ra c4c phan tng:
2HR +Ca(HCO,), - CaR,, +2C0, +2H,0 (3-524)

2HR +Mg(HCO,), - MgR,, -+2C0O, +2H,0 (3-52b)
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2HR + CaCl, — CaR, + 2HCI ' (3-52¢)

2HR +MgSO, - MgR, +H, S0, (3-52d)
Khi diing cationit amén, xdy ra cdc phén tng; '
2NH,R +Ca(HCO,), - CaR,, + 2NH,, HCO, (3-53a)
2NH,R +Mg(HCO,), > MgR, +2NH,HCO,  (3.53b)
2NH,R +CaCl, -> CaR, +2NH,Cl (3-53c)
2NH,R +MgSO, — MgR, +(NH, ), SO, (3-53d)

Tir cdc phin tng trén ta thay: Khi dling cationit natri thi toan bo do cing déu
dugc khir, c6 thé dat dén tri s& nhd, chi con khoang 0,01 + 0,015 mgdl/l, song do
kiém va cdc thanh phin anion khéc o6 trong nuGc khong thay déi. Khi ding
cationit hydro thi d¢ cting vi do kiém déu duge khit nhung céc anion ctia mudi di
tao thanh acid, khong 1gi cho 10 hoi, do vy ngudi ta thudng ding phdi hgp hai
phuong phdp trao ddi cation natri va hydro. Con khi trao dé{ cation amén, do cing
cling gidm di rdt nhién, nhumg cdc mu6i amon (g0 thanh s& bj phan huy nhiét khi
dira vao 16 theo phén tng:

NH,Cl-» NH, + HCl : (3-54a)

(NH4)ZSO4 —2NH, +H, S0, (3-54b)

Viée tao ra NH; cling v6i su c6 mit clia Oxy tfong nude s& dn mon céc hop
kim d6ng, do vay thudng ciing phéi hop cationit amon véi vi cationit natri,

Cin chd § 13, qua qué trinh phin ting, cAc cationit kitt dn cdc cation d& hoa
tan, tic dung xir 1§ nudc kém ddn, nén phai tién hanh cong viéc hoan nguyen céc
cationit dé khoi phuc kha ning cia ching;: : '

D¢ hon nguyén cac cationit Ma, mi«‘mg ding ding dich mudi NaCl, ndng do
6 + 8%, theo phén tng:

CaR, +2NaCl - 2NaR +CaCl, - (3-55a)
MgR, +2NaCl - 2NaR +MgCl, R (3-55b)

Vi cationit hydro, ding dung dich H,SO, néng d6 1 + 1,5% hosc HCI theo
phdn Gng: ; o
CaR, +H,S0, - 2HR + CaSO, o (3550)

Vi cationit ainén thi ding cdc musi amén, thi du NH,CI theo phan dng:

165



Admin
Textbox

Admin
Textbox


CaR, + 2NH,Cl - 2NH (R + CaCl, (3-55d)

Céc lien k&t tach ra sau khi hodp nguyén tan trong nudc cin ding bién phdp
rira nguoc dé thii ra ngoai. ' ' :

- Phitong phdp xir [y nudc bdng trao ddi anion. Cling tu’dng .tl_J' nhu phuong
phap trao ddi cation, & day cho nuée cép di qua cic anionit nhu RaOH, ¢6 phin
ong: .

2RaOH + H,S0, — Ra, SO, +H,0 (3-56a)

RaOH + HCl — RaCl + H,O (3-56b)

Béng phuong phdp nay, cé thé khir dugc acid ¢é trong nude, nén thutng ding
phéi hop v6i binh trac déi cation dé néu & trén. o }
- Ngoai ra, ngudi ta con st dung cdc phuong phép xir 1y nu6e bing vat 1y nhu
phuong phdp dién trudng, t¥ trudng va siéu am, v.v... Co ch€ cic qud trinh xir by
niy tuy. chua duge 1y giai that rd rang, nhung hiéu qua la cdc tap chét ran khi di
qua céc thiét bi xir 1y bing vat 1§ vio trong 10 hoi khong déng thinh cdu cin cing
{rén céc bé mat truyén nhiét ma tdch ra duéi dang keo hoac bun c6 thé xi ra ngoai
duge. - : L . _

Doi khi, do ngudn nuéc qud bdn ma yéu ciu vé chit l'u:c_m:g' nuée ¢ap lai cao,
ngudi ta phii chung cit dé 1y nudc ngung cép cho 1o.

b. Phuong phdp xit ly mede trong 10
3 day dua vao céc nguyén tic:
Diing phu‘éﬂg phép ho4 hoc hOf:lC”fol_t 1y 1am cho cic tap chit rén tich ra dudi

dang bin réi x4 ra ngodi, hodc dua vio nhiing chét tao thanh mét 16p mang bao phii
bao vé bé mit truyén nhiét. B : :

i Phuong 'p.hép xu 1y nude t.rc')ng o bﬁﬁg_'hbé hoc. Nguwi ta dua vio trong 15
mot s& hod chat nhu NaOH, Na,CO;, Na,PO,.12H,0 hoic Na,HPO,. 12,0, v.v...
trong @6 natri phosphat duge diing rong i nhit nén nhiéu khi ngudi ta goi do 1a
ché dé phosphat hod nude 1o. Con déi véi 10 hoi nhod thi ding NaOH hoidc Na,CO;.

Ché d6 phosphat hod nudc 10, chil yéu cb tic dung ddi véi Ca, va trong nhiing
diéu kién nhét dinh cling c6 thé ¢6 tdc dung véi ca cdu Mg.

Né&u nude 10 ¢6 do pH = 10, nghia 12 s6 ion hydroxyn OH  1én thi khi dua vao
15> Na,PO, hogc hén hop véi Na,HPO, thi s& ¢6 su tuong tdc giffa cdc ion PO; véi
cic ion OH va Ca’* tao nén hydroxyn apatit  3Gay(PO,),.Ca{OH), hay
Ca ,(PO,)(OH), ta mot lién k&t khé hoa tan, tich ra dudi dang bun, cé thé xa ra
ngoai.
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2. Do-hoa tan clia hydroxyn apatit phy thude vio do kiém ctlia nude, do-kiém
cang 16n thi d6 hod tan cang gidm, thi dy dudi ap suat 40 har, khi do pH =7, do
hoa tan bing 4 mg/l, con khi pH =9 thi d¢ hoa tan chi con khoang 2 mg/l.

“YKhi aude ¢ d6 kiém yéu, pH < 7,5 + 8 thi ion phosphat s& lién két véi Ca dé
tao nén Cay(PO,), 12 loai ¢du bim chic 18n bé mit, lic d6 ngudi ta dua thing 1&n
baléng, & d6 cé nhiing phan dng tao nén OH’, nhu cdc qud trinh phan huy
bicacbonat. B

HCO; <> CO, +OH~ (3-57a)
hoidc thuy phﬁn Silicat, Phosphat vi Cacbonat: _

Si0¥ +H,0 < H,Si0, +20H" ' (3-57b)

PO} +3H,0 <> H,PO, +30H" (3-57¢)

CO; +H,0 ¢> CO, +20H" (3-57d)

Néu trong nudc thira nhidu ion PO3", thi nd ¢é thé két hop véi Mg™ tao thanh
Mg, PO, cling 13 mét loai cdu bam chic ma hé s§ din nhiét lai bé nén khi nguy
hiém. Lic d6 néu cé ion silicat SiO; thi s& khong tao ra Mg;(PO,), ma tao ra
secpentin tdch ra duéi dang bun:

3Mg?* +28i0% +20H" + 1,0 < 3Mg0.28i0, +2H,0  (3-58)

nhung néu SiO; nhiéu thi lai lam ting ham luong silicat trong hoi, do vy phai
hiéu chinh néng do PO dé cho 1\/Ig3(PO4)2 khong dat t6i trang théi bdo hoa duge.

Pé thuc hién phosphat hod 10, ngudi ta €6 thé ding so d6 tap trung hay phan
tan. O so d6 tap trung, dung dich dugc dua vao mét diém nao dé trén dudng nudc
cAp chung cho cdc 19, cdn trong so dé phan tdn thi dung dich phosphat dugc dua
truc tidp viio baldng clia timg 10, So d6 phan tdn duge diing nhiéu hon vi tranh duge
hién tuong déng cdu ciing Ca(PO,), trén dudng nudc cip, nhat 1a khi nude cip cd
do ciing 16n. Viée dua dung dich vio 15 ¢6 thé ding bom hodc binh ép dong thoi
cfing 1a binh pha trén dung dich. :

- Plurong plmp xit 1y nhiét. Day cling 1a mét phuong phdp xi 1y bén trong 10
hoi trén nguyén tic khir do ciing bing cach gia nhigt. Nudc cdp dua vio, duge gia
nhiét dén x&p x1 nhiét do bao hoa nh& hoi nude bo hoa trong bdlong (3 nhiet do
nay, do clng bicacbonat nhu Ca(HCO3)7 v Mg(HC}O;), s& bi nhiét phan thanh
CaCO3, Mg(OH) két tua dudi dang biin c¢6 thé x4 ra ngodi, mit khdc CaSO, va mét
s6 lien két c6 he s6 hoa tan 4m & nhiét do cao ndy ciing s& tach ra mot phin trong
thiét bi 1am mém trude khi nude cap hdn hop véi nude 1d. Do ciing bicacbonat cang
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1én thi hiéu qua xir 1y nhi¢t cang cao, c¢6 the k&t hop véi xr 1y hod hoc dé khir do
ciing khéng cacbonat.

Thiét bi xir Iy nuéc bing nhiét cé wu diém 12 ciu tao va vin hanh don gian,
thi€t bi lam viéc & trang thdi cin bing 4p sufit nén khong doi hoi gi v& miit sttc bén,
van hanh ty dong, khéng cén hiéu chinh ma cling khéng tn thém nhiét nhung ndé
¢6 nhugc diém 12 doi hoi ché dd xa cin nghiém ngdt va chi c6 1gi khi do ciling
bicacbonat, tic do cing tam thoi 16n.

¢. Lam sach cdu bdm trén bé mat truyén nhiét

Khi 15 hoi van hanh lién tuc véi nudc cdp khong phai 1a nude ngung, di da
duge xit 1y thi trén bé mat truyén nhiét s&€ c6 cdu bdm vao, dén mot midc do nao dé
thi phai duge lam sach. Trong cdu ¢in thanh phdn Ca va Mg chigm khoang 90%,
cé loai cdu bam ciing, chic nhu cdc lign k&t CaSO,, CaSiO;, MgSiO;, Cay(PO,),,
Mgs(PO,), v.v... , con CaCO;, Mg(OH), trong diéu kién soi manh tgo nén cdu x0p
hoiic dang bin c6 thé xA ra ngoai. o

C6 thé 1am sach cdu can bim trén bé mit truyén nhiét bang phuong phép co
khi, hoa hoc hoic két hop.

~ Bién phdp co khi tic 12 khtr 16p cdu cdn nho téc dung cla luc co khi nhu bia
dap, duc, bia, dao, chéi st, cao cg, v.v... Bién phip cd khi vat v4, ndng nhoc ma
ciing kho sach triét dé. : : ‘

Bién phép lam sach bing hod hoc 1a ding mét 56 hod chit dé hod tan cdc cdu
ciin mi it hoac khong dn mon bé mit kim loai. Bign phap lam sach nhd hod chat
nhe nhang, triét dé hon nén duge ding khé réng ri, nhung khé tranh khoi in mon
bé mat kim loai nén s6 1dn xir Iy bang hod hoc bi han ché&. Ho4 chét thuong ding la
céc chét kidm nhu NaOH, Na,PO,, v.v... hay acid nhu HCI, H,S0,, H,PO,, H,CrO,,
V.V... : .

" Qué trinh 1am sach bing kiém nhu sau: dung dich kiém c6 néng do khoang
2%, dé ning cao hiéu qua c6 thé dun dén nhiét do soi o dp sudt tir 1 + 3 bar trong
khoang 12 + 24 gi® hogc l4u hon tuy theo chiéu diy cla 16p ciu. Dung hod chit
kiém c6 vu diém 14 it gy tdc hai an mon kim loai, nén s& 14n dung khoéng bi han
ché, nhung tdc dung tuong d6i cham, thoi gian kéo dai, t&n nhiét va ton hod chit.

" Rira 10 bing acid ¢6 téc dung nhanh hon nhung acid cdn an mon cd kim loai
nén s6 lin sit dung han ché. Viéc chon acid ndo phai dua vao dac tinh cta cdu cin
cling nhu san phdm tao thanh, c6 thé tham khéo bang 3-4. o

Do khé trénh khdi téc hai an mon kim loai, cén phai han ché thdi gian si
dung. M&i 1dn ding HCI, H,SO,, thoi gian khong qui 5 + 6 gio khi nhiét do dung
dich tir 50 + 70°C, khéng qué 12 + 15 gio khi nhiét d§ dudi 50°C. CA doi 16 hoi s6
14n riva khong qud 10 + 12 14n vé6i acid & phiét do 20 + 30°C, khong qud 8 14n &
nhiét do 40 + 60°C, khéng qud 5 ldn & nhiét do 60 + 70°C. Trong mot nidm khong
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Aioe rira qua mot 1dn, va sau khi ria bing acid cdn kiém 10 dé trung hoa acid,
thudng ding dung dich NaOH néng do 1%.

Ngoai ra, ngudi ta cdn c6 thé cho thém vao dung dich acid nhiing héa chit ¢6
kha nang ngin cin viéc dn mon kim logi ma khong dnh huding dén viée hoa tan c4u
cin goi [a cac chdt 1am cham &n mon. Bing 3-5 gidi thidu mot s chét lam cham &n
mon va ndng do str dung thich hop.

Béng 3-4. Chon acid d¢ rita cdu cdn

ST |- Loai cdu can Ho4 chit chon Néng do, %

T
C#u Cacbonat gdm chi yéu HCI 2+5
1| CaCO,, MgCO,, Mg(OH), - HPO, 6+7
H‘ZCYO‘; 3 4
o | Céusulfat c6 tren 15 +20% Diing trudc NaOH 05+1
CaSO, Sau dung HCl 5:6
2 C#u Phosphat, trong d6 ¢6 HCI 45
Cay(PO,),, Fey(PO,), HC 5+6
Ciu sit, déng > 40%, Sit HC 3+5
4 ; H,S0 .
oxyt,5 ~ 10% dong 200, 2+3

Bdng 3-5. Nong do chdt lam chdm dn mon, gl

Néng d6 acid HCl, H,SO,, H,PO,, )

Céc chat 1am cham &n mon

2 3 4 5 6 7
Utropin hay Anikon 1,5 1,5 2,0 2,0 2.5 3.0
Phocmalin (40% HCO,) 5,0 5,0 6.0 6,0 7,5 9,0
Hén hop c6 40% |48 | 48 | 64 80 | 80 | 96
Phocmalin : _
25% Amoniac 20 | 29 | 38 | .38 | 47 | 57
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3.5.2 Ch&t lugng hai

1. Yéu cdu vé chat luong hoi

D61 véi 10 hoi dong luc, yéu cdu vé d6 sach clia hoi rdt khit khe, ndng do khi
CO, ciing nhu cdc tap chit rdn ¢6 trong hoi phii nam trong mét pham vi cho phép,
fuy thuoc vao théng s6 chia hoi. Bang 3-6 gisi thiéu mot s§ quy dinh vé chét lvong
hoi trong nha médy nhiét dién ngung hoi.

S& di ¢é quy dinh trén 14 vi: khi CO, & trong hoi s& thic ddy qud trinh in mon
& dudng hoi, edn cac tap chét rin khic c6 thé déng lai trong dng bo qud nhiét, trén
chc 6ng din hoi va nhit 13 trén cdnh cdc tua bin. Tap chat rin déng trong Sng bo
qué nhiét lam ting nhiét trd, [im gidm ning sudt, gidm hiéu sudt, ting nhigt do va
in mon bé mat éng. Tap chilt rin déng trén cdnh tuabin ciing lam gidm cong sual,
ting tén thit, gidm hiéu sudt va thim chi ¢6 thé 1am hong tuabin. D6t véi 16 hoi
cilp nhiét thi yéu cdu vé chit luong hoi ¢é nhe nhang hon.

Bdng 3-6. Quy dinh vé chdt igng hoi trong nha mdy nhiét di¢n ngung hoi

Ap suft hoi vio Lién két Na quy d6i | Acid Silic quy déi | Cacbonic ty do,
tuabin, har T2 NaSquaF, mglkg | ra SiO%f . molkg mglkg
< 40 200 = 300 - 10 +20
40 + 100 260 20 + 30 5+10
> 100 50+80 20+ 30 2+7

2. Nguyén nhdn lam bén hoi.

Nguyén nhan chil yéu la do hoi béo hoa tir balong vao bo qud nhiét mang theo
nhiing hat nuéc 10 ¢6 néng d¢ tap chit kha cao. Khi qua bd qud nhiét, nude bde hoi
ddn con cdu cin thi mot phin bam lai trén bé mat Gng bo qué nhiet, phan con lai
bay theo hoi vio cic thiét bi phia sau nhu 8ng dan hoi, tua bin v.v... D6i v6i 10 hoi
cao dp con do hoi c6 thé tric ti€p hod tan mdt s6 tap chat rin nhu mudi natri silicat,
hoi siéu cao. 4p con c6 thé hoa tan NaCl vi NaOH v.v...

Do viy, muén 1am sach hoi, trudc hét va chit yéu 1a phai lam gidm luong nudc
bay theo hoi, nghia 1a phdi lam giam do 4m, ting do kho cha hoi ra khoi balong.

Do 4m chia hoi ra khoi baléng phu thude vio rat nhiéu yéu t6: phu tai 10 hai,
kich thuéc balong nhu dién tich mat thodng va chiéu cao khoang hoi, noéng do
mudi trong nude 16 va cich thic dwa hoén hop nude va hoi tur dan dng vao balong
A

7 2 2 7.
a. Anh Inidng ciia phu tdi
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Lo hoi van hanh & phu tai thap, tdc do hoi bay khoi miit thoang thap nén do
am clia hoi thdp, phu tai tang thi do 4m tang, phu tdi cang cao thi d6 &m céng tang
nhanh, nhit 14 khi vugt qué phu tai dinh mc.

b. Anh luiéng ciia kich thude khoang hoi.

Dién tich bé mit bic hoi nhd, do 4m cla hoi 16n do t8c do bay hoi 16n, kéo
theo nhidu hat nude, ké ca nhiing hat nuéc cé kich thude twong d6i to. Chiéu cao tir
bé mit boc hai dén cira 14y hoi thdp thi do 4m ting, chiéu cao ting thi do 4m gidm,
nhung kinh nghi¢m thily li khi do cao trén 0,5 m thi do 4m khong gidm méy. Do
vay kich thude khoang hdi cing nhd thi do dm clia hoi cang 16n, chat lugng hoi
cang kém nhung ldc d6 lai tiét kiém duge kim loai, nén phéi can nhéc dé chon kich
thudce thich hgp.

c. Anh hudng ciia néng dé mudi trong miée 1o

Khi néng d6 mudi trong nudc 10 con dudi tr sd (6 han thi ndng do mudi
trong hoi ty 1& véi ndng do mudi trong nudc 10, nhnng khi viot qué tri s6 t6i han
thi néng d6 mudi trong hoi ting dot ngot, co thé xdy ra hién tugng soi bdng, khong
chi cdc hat nude nhd ma ¢i 18p bot hoi nude trén bé mit cling bi hoi cudn di.

d. Anh hudng ciia thong s& hoi

Thire nghiém cho thdy khi 4p sudt clia hoi ting 18n thi mot s§ tap chit ¢ kha
nang true tiép hoa tan trong hoi, cho nén tap chat trong hoi cao dp, ngoai phin do
hat nudc mang theo cdn mot phin do hoi tryc (i€p hod tan. Ap sut cang cao thi ty
1¢ niy cang 16n, thi dy véi céc lién két silic, & dp sudt 80 bar thi hoi truc i€p hoa
tan 0,5 + 6%, & 110 bar 14 8% va & dp sudt téi han 1a 100%.

3. Cdc bién phdp thu hoi sach.

Céc bién phap thuong ding 1a: phan ly hoi, X cin nude 10, béc hoi theo cdp,
rira hoi, v.v..

a. Thiét bi phan Iy hoi

Muc dich 12 dé tach dén mifc t6i thidu nhiing hat nude bay theo hoi, thudng
dua trén cdc nguyén tic sau:

- Giam dong ning clia dong hoi am dé nhos trong lugng ban than céc hat nudc
c6 thé téch ra va roi rd lai.

. - Thay déi chiéu hudng cia dong hoi 4m, tao thanh luc quén tinh, luc ly tam
dé tich nhitng hat nuéc ra khoéi dong hoi.

¥

Dura trén céc nguyén tic trén, ngudi ta thudng dit nhitng tdm chén & clia ra clia
din Sng lén, nhiing tdm chin c6 dyc 16 & phia dusi ngay dudi mit nude bé mit bay
hoi hodc trong khoang hoi trude cdc miéng 18y hoi, v.v... Ngudi ta cling dit cdc
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cyclon bén trong hodc bén ngoai balong, cho dong hén hop mudc va hoi di theo
chiéu ti€p tuyén clia cyclon, tao thanh lyc ly tam, téch bét Iwong nuée bay theo hoi.’

b. Xd cdn dinh ky va lién tyc

Tmng qué trinh vin hanh, ndng do cdu cin trong nude tang'dan va' qui mot
g£i6i han nao dé thi tich ra, do vay phm x& bot dé giit cho néng d6 tap chit trong
nudc 1o khong dwoe qud cao. Cdu ban thudng tap trung & nhung noi thdp nhat va
gin mat thodng boc hoi, nén thudng ding phuong phdp x4 cin mot cdch lién tuc
hay dinh ky. X4 cdn lam cho chdt lugng hoi tang lén nhung lai gay nén 6n that
nude va nhiét, do vay phai chon mét ty 18 x4 cin thich hap

" ¢. Béc hoi theo cdp

Thyc chit cong nghé bdc hoi theo céip 1a chia nudGe trong balong Iém viéc theo
mot s vong tudn hoan ndi tiép nhau. Toan bo nudc clip duge dua vao ngin dédu
tién, 10n nhét goi Ia ngan sach, ti€n hinh vong tudn hoan thi nhat, nudc 16 cla
ngan sach duge dua vio ngan thi hai tién hanh vong tudn hoin & c4p thd hai, vong
nudc 10 & ngan thit hai duge dua vao ngin thit ba tién hanh vong tudn hoan & cip
thit ba. RO rang 13 nudc 1o trong ngin thit nhit, ngan sach c6 chdt lugng cao hon
ca, cang vé sau nudc chng bédn va ngin sau cling c6 ntde 16 ban nhét, nén tap trung
%4 cin & ngin nay 1a ¢6 hiéu qué hon ca. Thong thudng c6 thé diing dén ba cip.

d. Rita hoi

Thye chét clia viée rita hoi 12 cho hoi ¢6 néng do tap cht 16n tiép xdc véi
nude sach hon, thudng ding 1a nudc céfp hogc nude trong ngan sach: Khi (i#p xiic
véi nude sach hon thi mot phén tap chat & trong cédc hat nuée cung nhu & trong hoi
bi hoa tan vao nude sach, [Am cho néng do tap chit trong hoi g1am xudng, chat
lugng hoi tang 1&n. Hiéu qua rira hoi phy thudc vio chét lugng va khéi luong muée
diing dé rira cung nhur diéu kién ti€p xic gitfa nudc va hoi. Tuy nhién tua hoi ¢6 thé
lam cho d6 4m cia hoi ting én.

Trong thyc t€, d€ nang cao chét ludng h0‘1 c6 thé dung két hGp nhiéu bi¢n phép
vdi nhau, tuy nhién thi€t bi phitc tap hon, ton kém hon, nén tuy theo yéu ciu vé
chat lugng hoi clia ho st dungima chon nhimg gidi phap thich hop.
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Chicong IV

HE THONG THONG GIO

4.1. NHIEM VU VA CAC BIEN PHAP THONG GIO

4.1.1 Nhiém vy cla hé thdng théng gié

Té thdng thong gid c6 hai nhigm vu chinh 1&: cung cfp ddy di fugng khong
khi cén thiét d€ dot chdy hoan toan nhhien lien va thii kip thoi sdn phdm chdy tao ra

d& 10 hoi ¢6 thé 1am vige lién tuc mot cdch an toan.

4.1.2 Cac bién phap théng gio

Mudn hodn thanh nhi¢m vy trén, he théng thong gié phai tao duge mot gidng
4p cln thigt ¢t dé khic phuc tat ci cac ted lyc o ldc khong khi vao cho dén khi sdn
phdm chdy duoe thai ra ngodl trdi véi mot toc 4o cdn (hist. DE tao duge gidng 4p,
thudng ddng ba loai thi€t bi, Sng khéi tao nén stc hit, quat &6 tao nén sic diy va
quat khai cling tao nén stc hit.

D3i v6i 10 hoi cong sudt nhd, tré lyc trén dudng din khong khi vao va thai sin
phdm chdy ra 12 nhd, ¢6 thé chi cén siic hit ciia dng khéi c6 chibu cao hop 19, d6 1a
phuong phdp thong gié tu nhién. Trong trudng hop nay tién dudng din khong khi
va khéi co 4p sudt am, tic 12 nhd hon dp sufft khi troi. .

Vi 16 hoi cong sudt 16n hon, Gng khéi khong tao di gidng 4p dé khic phuc
hét 11y lye, 1ic d6 cdn ding dén phuong phép thong gid cudns bic, nghia 1a nho
quat gié. Néu khong dil cdn them quat khéi dé tao nén gidng «p di khic phuc céc
tr& e, Iiic d6 Sng khéi chi 1am nhigm vu thai sén phim chéy ra ngoai theo yéu cdu
clia v& sinh méi trudng.

¥ .
VEé nguyen tée, chi cdn quat gié hoic quat khéi ciing di tao nén gidng 4dp,
nhung néu chi diing quat gi6 thi 4p suft trong budng lira va dudng khoi duong, néu
qua cao thi khoi 6 thé lot qua nhitng chd khong kin, vita gay t8n tht nhiét, vira 6
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nhifm moi trudng, néu chi ding quat khoi, 4p sudt trong budng 1ira va dudng khol
am, néu am qué 16n thi khong khi lanh dé lot vao, lam tang t6n thit do khoi thai
déng thoi lam cho hg thng quat khoi 1am viéc ning né hon.

Thudng phai bo tri két hop dé cho 4p suft trong budng lita cling nhy trén
dudng khoi khong qud duong ciing khong qué am.

Véi 1o hoi 16n hon, 6 thé chi diing quat gi6, néu dp sudt qud duong thi b trd
thém quat khéi, Ige d6 quat gio khic phuc trd Iuc tir cira gid vao dén voi phun, con
quat khéi khic phuc & lye (it v0i phun qua cdc bé mit truyén nhiét dén ng khoi,
thuding ddm bio cho &p sudt & clra ra bubng 1&a am khodng -20 + 30 Pa hodc 2 + 3
s Hy,0. DS 1a phuong phép thong gid can bing, duge ding rong 1, nhung nhimg
nam gin day, trong 10 hoi d6t dau, c6 noi chi ding quat gid, 4p sufll trong budng
1ita dwong, tuy v& cdu tao phdi dam bdo kin, khong thé Iot khéi ra ngodi, nhung
giam duge he thong quat hiit, don gian hon. '

Nhur vy, nhiém va bai todn thong gid 1a: xdc dinh téng trdy tir khong khi vao
dén khi khéi thii ra ngoai véi mot toe 4o cdn thiét. Trén co s& d6 xdc dinh kich
thudc Gng khéi dé tao dli sic hit trong thong gié ty nhién, con trong thong giod
cudng bitc thi phéi chon dugc quat, trude hét 1 quat gié, néu dp sudt quéd duong thi
phéi chon thém quat Kkhéi, con ong khéi chi tinh theo diéu kién vé sinh méi trudng,.

4.2 TiNH TRG LUC HE THONG THONG GIO

Trd lyc clia hé thdng thong gio bao gdm bon loai trd lyc chinh: trd luc ma sat
doc dudng ng, tr& hye cuc bo, tr& hue thuy inh va 116 luc gia t8¢. C6 nhitng trudng
hop 6 thé tinh riéng timg loai trd lue 16i t6ng hop lai, nhung ciing ¢6 khong {t

.

grudng hop khd téch riéng ting loai tr& luc d& do dac va tinh todn, lic d6 co thé

tinh gop mot vai loai trd luc v&i nhau, nhu d6i v6i cum ng, d6i vai thiét bi thoi
bui, kKhtr bui, v.v...

4.2.1 Trd Iuc ma sét doc duding Sng -

La trd lyc gay nén bdi sy ma sét gitta dong moi chét véi bé mat dudng Sng.

Tr& luc ma sdt clia dong khong truyén nhiét duge tinh theo:

2 ‘
Ah, = lal"'“'“ P%v , Nl : - (4-1a)
1d , g :
Khi dong ¢6 truyén nhiét tinh theo: .
: 1 2 T 0,583
B, = A p-%—(?) , Nin?* (4-1b)
tl v
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trong (¢0;
1- chiéu dai ctia 6ng din, m;

dy - dudng kinh tuong duong cta dong, m, tinh theo dy = (4F/U), F 1 dién
tich 1i&t dién dng dan, », U 1a chu vi uét cé ti€p xic véi moi chil,

® - vén t6¢ cha ddng, m/s, 14y theo nhiét do trung binh va & (6t dien nhd nht;

p - mat do hay khoi lugng rieng clia moi chat, ke/m’, 14y theo p suft va nhiét
d¢ trung binh clia dong;

T, T, - nhiét 'do trung binh clia moéi chat va clia véich Ong dén, K.

A - hé s¢ ma sét, phu thudc vao i s§ Re clia dong va do nhdm cta bé miit
Gng dan, xdc dinh theo céc cong thite thire nghiém:

64

Khi Re < 2000, ¢ thé Iy & = (4-22)
Y Re
Re = 2000 + 4000 1dy A = 0,04 (4-2b)
Re = 4000 + 1000.10° Iy % = (‘)/’ﬂ“ (4-2c)
Re,
0,221
o 5 T . *
Re = 10° + 3.10° lay A =0,032 +W . (4-2(])
" Re>100.10° 1y A= — 287 (4-2¢)
o (IgRe, )"

Trong pham vi trén ong din ﬁuqc coi la Ong tron thuy lgc, nghia 1a do nham
khong anh hudng dén si chuyén dong ciia ddng, '

Ddi v6i 6ng nhdm téc 12 khi do nham cia Gng c6 dnh hudng dén su chuyén
dong ta ¢6 thé dung cong thiic thuc nghiém:

' 1
Khi =5 30 o 019 ' (4-2g)
d Rcz 18 k
3 —_—
dl(l B
Trong pham vi & Iue ty 1¢ bac hai véi tGe do dong, ciing ¢6 thé tinh:
Am— o (4-2h)

2
d

1 —‘d+1,14j
[g k
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trong d6 k Ia do nhdm tuyét d6i chia bé miit Sng din, m, d6i v6i thép thudmg ding
trong 10 hai ¢6 thé 14y bing (0,1 + 0,2)10° m, véi 6ng dén biing bé tong hay gach
14y bang 2,5.10° m.

_o.dy

Re, 1a tri s& Reynolds ma cdc dai lugng vat 1y trong dé 14y theo
v

nhiét 6 vach &ng dén.

Nhu viy ta thdy chi trong pham vi Sng nhdm thuy Iuc, trd Iuc ma sat méi ty 18
bac hai véi van (Gc, cdn trong pham vi 8ng tron thi chi ty 1& trong pham vi bdc 1
dén 1,76. :

Trong c4c bii toéin thong thudng, véi Sng din bing (hép co thé 14y A = 0,02
véi Gng din 6 16t gach, Sng gach hoiic dng bing be tong o thé 1ay A =0,04.
4.2.2 Tré luc cuc hd

La tré Iuc do thay ddi tiét dien hogc chiéu chuyén dong cla dong tao nén.
Trs lue cuc bo ¢6 thé tinh theo cong thife:

o2
Ah = §p—2—— , Nin?’ (4-3)
| g
p - mat do hay khdi lugng riéng 10 \ -
clha dong mdi chét, phu thuge vao ’ WE 8
dic tinh, nhigt do va 4p suat, kg/m’; B \ ‘Elg S
' 8- it
o - toc do tinh toén cla dong, - 7, ‘
mfs, ¢6 nhimg quy dinh cu thé cho iy N .
timg, trudng hop; _ ’ _ \( 18 &
: a5 LkE )
£ - he s6 1d luc cuc bo, xdc 4y \ \ —rnd
dinh bing (huc nghiém, xay dung T |\ T35R
thanh cdc bing sd, d6 thi hodc cong 03 ~\ €,
thic. Sau day 1a mot s6 trudng hop 0z \T’ 1 \
thudng gip trong 10 hoi. a1 i 3
a ‘ ; Frrin
1. Khi tiét dién cida dong thay S0 4z 94 46 68 40 p
doi dgt ngot: £, - ha s5 trd iU khi ra khdi 8ng
Heé s trd Tuc cuc bo cla dong £, - hé s trd luc khi vao ong
Khi ra &, va vao &, mot Ong, 1dy theo ) ‘ ]
do thi (4-1). Hinh 4-1. Hé s& trd Iuc cuc bd khi tiét dién

thay ddi dét ngét.
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Néu dong ra, vao mét cum ¢ dudng kinh trong d,, m, budc Ong ngang 15 qi,
nt, Bse &ng doc la s,, m, 14y theo bang (4-1) trong d6 f = (0,785df‘ /8,.8,). .

Bdng4-1. Hé s6 £ va & cum 6ng

;s Lo jot]o2)03}o4a]05[06] 07]08] 05
g | 0.50 7045 | 040 | 035 | 0,30 { 025 | 0,20 | 0,15 | 0,10 | 0,05
g | 110|090 10,70 | 0,55 | 0,40 | 027 | 0,20 | 0,10 | 0,05 | 0,02

2. Khi chiéu huong ciia dong thay doi

Cling trén co sG két qué thuc nghiém, ngudi ta chinh ly thanh bang, dd thi
hoac cong thiic. Néi chung he s§ trd Iuc cyc bo ndy phu thudc vio miic do ucn
cong, hinh dang vi kich thudc 6ng din, tinh trang tron nham ciia bé mit Sng v.v...
thudng ¢ thé tinh theo: '

v E=E, K;.B.C . e (4-4)
T:’orig do: . . . ' . ' ' .

5o 12 h¢ s6 trd Iye cue by gdc, K, 12 hé s6 hisu chinh vé d6 nhdm ca bé mit,
thudng cho d6 thi ¢6 truc tung 12 £,K, v true hoanh 13 kich thude va mie do usn
cong. B 12 h¢ s6 hi¢u. chinh vé géc udn cong, géc 90° thi B = 1, cc gdc ubn khic
1&y theo d6 thi, C 14 hé s6 hicu chinh vé hinh dang tiét dién, véi tiét dién tron hodc
vuong Idy C = 1, cdc truding hop khéc 14y theo do thi.

3. 1¢ s6'tré luc cuc bg khi phan dong hodc hop dong

Trong phan dong hogc hgp ddng ¢ so dé doi xtng hodc khong d6i ximg tat
ca déu ding cong thic tinh toan nhu nhau, nhung céc hg s6 trd lye c6 cdc d6 thi
tuong ting véi ting trudng hop cu thé, cdc tdc do dong ciing o6 hudng dén cu thé
cho tiing trudng hop. : '

4. Tré lyc cue bo & cita ra quat gic-
Cong thie twong ty hé s6 trd luc c6 d6 thi.
S. Hap ndi b sdy khong khi vdn ditng céng thire twong tu, hé sé tré I

cho theo edc dé thi

7

6. Trd luc cuc bo cria hé théng dét nhién liéu, voi phun hodc ghi

Tuy theo loai voi phun ¢6 s& ligu cy thé. D& véi ghi 10 con tuy thude vao loai
ghi va loai than, cho theo bing 4-2.
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Bdng4-2. Ap sudi gié dudi ghi

Loai ghi | ~ Loai than Ap sudt gis, Pa
Antraxit

Ghi xich . . . 1000

) Than d4, thari niu 200 _

' Antraxit ' 0=«
Ghi ¢& dinh c6 mdy hat S . 1000 + 1400
' Than d4, than nau 600 = 800

Ghi thi ' cong : Tét ca load than ~ 1000

4.2.3 Trd lyc thuy tinh

La {18 lyc tao nén do cOt khi c6 mat do khéc véi mat d@ kh@ng khi xung
quanh. D6 véi cot khi ¢é mét do nhd hon (1hudng do nhiét d¢ cao hon), néu dong
khi di tir trén xudng, nghia 12 cita ra th’a’p hon cira vao thi s& c6 trd lue ngén cin su
chuyén dong, nhung nguge lai néu cira ra cao hon clra vao thi tré lyc lai am, nghia
12 tao thanh luc thic ddy s chuyén dong, thudng goi 1a lyc t hit ma Ong khéi 12
mot trudng hgp dién hinh.

Trd e thuy finh ¢6 thé tinh theo: _
| | =(h, ~h,)e(Py - p) Pa. B )

h], h, - do cao tic khoang céch thing du’ng it cung mot mit phang chon 13m
chuan dén cira vo va cira ra cha dong, a1

g - gia t6c trong trudng, bing 9,81 mis’;

P ~ mat d0 khong khi trong gxzm 13 hoi, thmmg lﬁ’y & nhlét do 20°C va dp
sudt bing 760 mm Hg, bing 1,2 kglnt'; : L N

0- mat dﬁ clia khéi trong dong, phu thuoc vao thanh phén, ap sudit va nhiét do
ctia khéi, 6 thé tinh theo mat d¢ khéi v6i dicu kién tieu chudn p, & 0°C va 760 mni
Hg. N&u nhiét do trung binh cla khdi trong dong 1a t,, °C va dp sudt trong glan 1o
1a b, mm Hg, ta c6 thé tinh:

. 27.3 ] L , Pa (4-5b)
213+t

Ah = h —‘h 1,2—.
e =y 2)8( - Po 760"

Thudng c6 thé 1y p, = 1,3 kg/m'. '
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4.2. 4 Trd lyc ddng (gia toc)

Lé rd luc tao nén khi dgng ning cha dong thay déi. Cing nhur tr& Iyc thuy
finh, tr& huc dong 1a tr¢s Iyc khi dOng néng clia dong ting 1én, nguge lai khi dong
ning clia dong giam thi trd lyc c6 gid tr1 ai, tiic 1 tao thanh lyc day. Trd luc dong
¢6 thé duge tinh theo:

Ahdzé(szz P10 )P“ | (4-6a)

( day p,, p, 12 mat do moi chdt & cira vao va ra khoi dong, kgi’; o,, ©, 1a t6c
do cha dong & clra vao va ra clia dong, m/s. ‘

Trong 16 hai, dong ning khéi thai ra 1dn hon nhiéu so véi dong nidng cha 1
khong khi vio nén thudng chi cdn tinh trd hue dong clia dong khéi ra khdi 6ng khéi i
theo cong thiic: 1

i
Ah, pfﬂi (4-6b) ;
2 .

3 day p 1a mat do ciia dong & cira ra, phu thude vao thanh phén, dp sudt nhié&t

do; o, 1a toc do cia dong & clra ra, m/s.

4.2.5 Ghi chi

1. Trong linh khi dong 19 hoi, thudng ngudi ta tinh sin trd luc dong cla dong
khong khi & 4p sudt 760 mm Hg vé thinh d6 thi (hinh 4-2) d& dang x4c dinh Ah,
cha khong khi & cic t0c do va nhiét do khdc nhau, & cdc dp suft khdc va véi cac
chat khi khéc thi phai hiéu chinh. Néu dp sudt 1a b mm Hg, chit khi ¢6 mat d6 &
trang théi tiéu chudn 13 p, coi khong khi & trang théi tiéu chuan cO mat do 1a 1,293

kg/n’ thi h¢ s6 hiéu chinh s& 13 —— Po 7:%0 néu 4p suit ding don vi 14 Pa thi he

1,293
Py 98100

1 293" b

Néu trong dong khéi ¢6 tro bui lh1 pha; hléu chinh do anh huorng clia tro bui,
nghia |2 nhin véi (1 + ), trong d6 ndng do tro w, kg trof kg khdi.

s0 hiéu chinh sg 1a

2. Tro lue cia cdc bo phdn trong 10 hoi

Trong mot s& chi tiét, bo phén cha 10 hoi, kho tach biét timg loai trdr luc,
thudng tinh cdc bd phin nhu sau:
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2
s

- "‘?{"fwz(Pé')
72+ — 040
B I 400
4 300
19
+ Zee
4 \ . 1 190

i [~20 te
4 N T \ . 19
. i L ) o150
p [ £ \ {700
‘ L . s \zaa
L i _ SELL
- ) {400
i+ + Z 1500
i i 1600
L 1790
1 + 7 1600
. R S
. 1 200
P T

Thi dy: = 8 m/s; t = 200°C thi Ah, = 0,5.p.07 = 23,9 Pa.

Hinh 4-2. Xéc djnh tr3 Iyc déng clia khong khi & 760 mm Hg.

a. Tinh trd luc dong khoi cdt qua cum ong

Trds Iy clia dong cit qua cym éng phu thude vao céch be tr, s6 diy Ong theo
chiéu doc dudng khéi 7, va tri s6 Re, trong d6 toc do dong tinh ddi véi tiét dién
nhd nhat. :

- Dé&i vdi cum Gng song song, ta cd hé' s@ trd hee'cd cum:
E=8,.2, . o (4-7)

E, - hé s6 trd luc doi véi mot day ong, ¢6 thé tinh theo cée do thi. Cung cd
cong thic thuc nghiém tinh trd lyc cum dng:
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2 _gg )
Ah=0,53.] 4 Z.Re".p2 . P4 (4-8)
8 2
d
208 | %208
& day s6 mii n = 2 khi d >1van=25khi d <1
S S
d d
m 14 h¢ 506, xéc dinh theo cdc cong thic thuc nghi¢m:
0,138 ' ?
5 !
V6i (sy/d) 2 1,24 ¢6 m = 0,88.| - 9 -1 (4-9a)
Sy
208
d
0,138
5
Véi (s,/d) < 1,24 ¢6 m = 0,88.-52_| _d 1 (4-9b)
, s,
— |22 _pg
124 | d
- DI v6i cum 6ng so le, tr& hte dugc tinh theo:
. Ah=Ahl(Zz +1),P(£ o @-10)

Ah, - trG Iyc clia mot ddy Gng, c6 thé tinh theo cong thic hodic d6 thi thuc
nghiém.

Khi diing d6 thi xdc dinh Ak & diéu kién thuc nghiém, cin nhin thém hé s&

hi¢u chinh vé budc ng va hé s§ hiéu chinh vé dudng kinh 8ng. Cling c6 thé tinh
theo cong thie: :

2 .
Ah =2,8(Z + HRe ™ p%, Pa (4-11a)

. ) |
Ah =386(Z+1) 1+(d/sq) Re ¥ p 2 py (4-11b)
G, /d)y-1 , 27 >
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C14(d/sy)

: <0,5 vi cong thic (4-11b) ding véi
o /-1 g e (4-11b) dine

Cong thic (4-11a) ding vd

14(d /s,
M - 0,3.
(s, /d)-1

Chii ¥ them 12 khi xét dén viéc bam bdn trén cym Ong dnh hudng dén trd luc
thi cin nhan thém hé s6 hiéu chinh: ddi véi cum Gng ddng 14y k = 1 Khi dot than, k

= 0,9 khi d6t ddu, khf va g6, d6i véi cym Sng ngang 14y k = 1,15 khi d6t than, k =
1,05 khi dot déu, khi va gb. :

Néu cht § dén 4nh hudng clia sy thay d6i nhiét dg, cdn cong them:

Aty ~t,) o ‘
A t) el b, 4-12)
t, +273 2

G day t,, £y, ty, 12 nhigt 4o dong 3 clra ra, vao, trung binh, °C.

b. Tré litc ciia b sdy khong khi

D& v6i bo sdy khong khi cdn tinh trl Iyc ca phfa khéi va phia khong Kkhi.

Vé phia khdi, tinh 1 lire ma sat doc theo Ong, trg yc cuc b khi vao vara
cum Ong theo bang 4-1. V& phia khong khi di ngoai Gng, cdn tinh trd hyc dong cit
céc cum Gng va trd lue cdc hop ndi.

D6i véi bo sfy khong khi kiéu thing quay hdi nhigt, tinh theo tr& lyc ma sat
nhu cong thifc (4-1 a), trong d6 hé- 6 trd Tuc A tinh theo cdc cong thic thuc
nghiém. Loai dung t8m phing, v6i Re < 1,4.10° ¢6 A = 90/Re, vi Re = 1,4.10% ¢6
A = 0,35.Re™. Loai tdm lugn séng, véi Re < 1,4.10° ding A = 33.Re™ véi Re 2
14.10°, ding A = 0,6.Re®¥, v.v... Ciing c6 thé v& thanh cdc do thi € tinh todn &
dang hon. |

¢. Trd hitc ciia bo kit bui dige tinh chung theo cong thitc:

. L i
o
M=Ep— ,Pa
&P

trong d6 he s6 trd lyc & 14y theo s6 ligu thyc nghiém cho theo cdc bang sd, tuy
thude vao chiing loai clia thi€t bi.

d. Trd lic ctia Ong khéi

Thudmg phéi tinh ord fye ma sat doc dudng Gng, trd luc thuy finh va td luc
dong.

Tré luc ma st doc theo Ong khéi vAn tinh theo cong thitc (4-1a) trong do he
s6 tr& lire ma st A ¢4 thé 1dy theo kinh nghigm, néu Gng 1am biing thép 14y bing
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0,015 + 0,020, néu dng khéi 1am bing be tong hay gach 14y bing O 04, thu’cmg t1uh
ra tr& luc cho 1 m 8ng khoi Ah,.

Dudng kinh 14y theo gid tri trung binh:
2d,dy
d, +d,

b =

Trong d6 d,, d,, m, 1a duding kinh & cira vao va ra clia Ong khéi.
Toc do dong o, mfs, ciing 14y thed gid tri trung binﬁ t_mh theo: -
Vi
2830,

@y, =

(4-13)

- luu lu’o‘ng thé tich ctia kh6i, m’/h, tinh theo nhiét d6 trung binh ctia khéi
tlong ong, ¢6 thé tinh theo :

: tb_tl_EAt Huks O oL I (4 14)

t; Ia nhiét do khi di vao 6ng khéi, C Ho,\ 1a chiéu cao &ng khéi, n; At 13 mitc
gidm nhi¢t do cla khéi qua 1 m chidu cao dng, phu thude vao vat lieu 1am 6ng, c6
thé tinh theo céc cﬁng thitc thuc ngluém _

A=— %/ -  (4-15)

G

. Véi 6ng khoi bang thep lﬁy hé s6 thu‘c nghlém c=1 05 vai Ong thep 16t gach
¢ =0,42; véi dng khéi bang gach chiéu day dudi 0,5 m, c = 0, 21; chiéu day trén 0,5
m 18y ¢ =.0,105; D 12 sdn lugng hoi, kg/s. _

- Trd Iye dong cla dong thai ra khéi ong kh01 van tinh theo cong thu‘c (4- 6b)
G day p 1a mat do cha khéi tinh theo nhiét do khdéi thai ra ngoal e, kgl/in’; w, 1a
van t6c thdi ra khdi 6ng khéi, m/s; dé trdnh hién twong gié théi nguge vio trong
dng khoéi, bat cit trudng hop nio ciing khong duge nhd hon 4 m/s, trong trudng hop
théng gi6 tu nhién thuong chon @ = 6 +10 m/s, thong gi6é cudng biic thudng chon
10 + 20 m/s. -

Trd luc thuy tinh cita 6ng Khioi. 0] dﬁy viin diing cong thitc (4-5b), ta thiy cira
vao thap hon cira ra va mat do khéi thudng nhd Hon mat do khong khi xung quanh,

ta dugc Ah, &m, nén khong phii 12 trd luc ma lai 1a lu‘c thiic ddy chuyén dong, goi
1a Ire ty hit ctia 6ng khéi, 1a dong lyc chinh trong thong gid tu nhién.

Luu ¥ riing, trong diéu kién mat 4o khong khi p,, 16n hon mat do clia khéi thi
6ng cang cao, lyc ty hiit cang Ién, nhung trong qud trinh di qua 6ng khdéi, nhigt do
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clia khéi gidm ddn, mat do tang 1én, dén khi bing hodc 16n hon mat do cia khong
khi thi khong con 1 lyc hit nita ma lai 1a trd lue, Sng cang cao cang 6 hai.

4.3 TINH HE THONG THONG GIO TY NHIEN

Trong thong gidé ty nhién, chi ¢6 6ng khdéi tao nén gidng 4p, do vay phii tinh
kich thudc dng khéi, tifc 1a chiéu cao v dudng kinh, di dé khic phuc tét ci cac td
luc trong 10 hoi va thai khéi ra ngodi trdi véi mot t6c do nhdt dinh, thudng cdn ¢
mot ty 1¢ du phong nita. .

4.3.1 Chiéu cao 8ng khoi

Chiéu cao &ng khéi thuc hién hai nhiém vu 13 tao nén lyc tw hit dé khic phuc
trd Tuc va ddm bao khéi ra ¢ do cao nhit dinh dam bao didu kién v¢ sinh mai
trudng. Trong thong gié ty nhién, chi cdn tinh theo lyc t hit, nguyén tic dé tinh Ia
lgc tu hit tao nén di dé khic phuc tdng ted luc cba 10 hoi véi khodng 20% dy
phong, khic phuc tr& lyc cla bin than dng khéi va khic phuc trés luc déng thém
khoang 10% tinh dén tﬁn thdt cuc bo khi dong khdi ra khoi ong.

Cong thitc gdc c6 thé viet:
H 8P — Pe) = 1,2Ah.tg .J.rl.,.l Ahy J-F.an. Ah.Gk , Pa (4;16)

Trong d6 H,, 1a chiéu cao 6ng khéi, m; g 1a gia t6¢ trong trudng, m/s’; pe 1d
mat do cla khong khi & 4p sut va nhi¢t do trong gian 10, thuo’ng c6 thé lay bing
1,2 kg/n?’ &-20°C hoic 1,293 kgin' & 0°C va 4p sudt tieu chuén, & diéu kien khdc

phai tinh hiéu chinh; p, 12 mat do cla khéi & nhiét do trung binh trong Gng khéi va
ap sudt ngoai trdd, & didu kién tiéu chudn c6 thé ldy bing p, = 1,3 kg/m’; Ahy, 12
t8ng trd lyc tinh ti khi khong khi vio dén clra vio Ong khéi va 1,2 1a tinh dy phbng
20%; Ah, 13 trd luc dong vi 1,1 1a tinh dy phong cling v6i td lue cyc b khi théi
khéi; Ah,, 12 trd luc cha-1 m chiéu cao 6ng khéi.

Do vay, chiéu cao 6ng khéi c6 thé tinh theo cong thifc:
1, 2Ah +1,1An, . |
H, = s (4-17a)
e g(Pk_k_Pk)_Ahok :
- Né&u tinh theo céc diéu kién di chon trude, c6 thé diing cong thifc:
: . it 1,2Ah, +11Ah, -«

273 Y b ’
e 2] 0
g( Pe 7311/ 760 ok

m (4-17b)
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Néu tinh tr& Iye dong theo s6 liéu va 66 thi cia khong khi & 760 mm Hg thi
cong thitc s€ co dang:

273" b
[12 P 27§wj b ap, . Pe T
° 760 *71293° b

12H,, +l_,1hd( P 760J

Hy = .m (4-17c)

27341

Trong khi tinh Ah,, tdc do khéi ra khdi 6ng c6 (hé chon trong khoang 6+ 10
mfs va khong bao gidy dugc 14y thap hon 4 mfs dé tranh hién tugng gid théi ngugc
viio dng khoi.

4.3.2 Tigt dign &ng khai
Tiét dién Sng khéi quyét dinh t6c do khéi thii, dién tich tiét dién c6 thé tinh
theo cong thic: :

_ nB V(273 4+, ) Vi ;mz (4-18)
C3600x273xm, O,

trong do:

V. - luu luong thé tich khoi thii qua Sng, m'ls;

n - 6 10 hoi diing chung mot dng khéii

B, - lugng nhién liéu ding cho mdi 10 trong mét gio, kg/f;

V. - lugng khoi thii ra khi d6t 1 kg nhien ligu, mtclkgnl;

t, - nhiét o khéi thai, c6 thé tinh 1, = 1, - ALH,, °C, trong d6 t, 1 nhiét do
khoi vio Sng khéi va At 12 lugng gidm nhiét 4o khéi qua 1 m chicu cao ong.

m, - t6c do khéi ra khdi 6ng, chon _6.+ 10 m/s, khong duge phép chon dudi 4
mis d8 tranh hién tuong gié théi nguge vao Sng khéi.

N&u tiét dién dng khai chon hinh tron thi dudng kinh migng ra cua 6ng_ khéi

duge tinh:

s 1128fw1128 Vi

. ,m (4-19)
T o,

Dudng kinh & chan &ng khéi ¢6 thé tinh nhur 'sau: néu ding 6ng khéi bang
thép, dudng kinh dng khong thay déi, bang duong kinh & miéng ra. Néu xay biing
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gach, betong € dm bao do viing, thudng chon hinh chdp cut, do chép khong nhd
hon 2% nén dudng kinh chan 8ng khéi 14y bing d, 2 d, + 0,2H,, m .

4.4 TINH HE THONG THONG GI6 cUSNG BUC

Trong thong gié cudng biic cdn tinh chiéu cao dng khoi theo diéu kién vé sinh
mai trudng, con dé khic phuc trd lyc thi phai chon quat gi6 va quat khdéi thich hop.

4.4.1 Tinh kich thudc 6ng khéi

Ti€t di¢n va dudng kinh Sng khéi, tinh twong tw véi thong gidé ty nhién, chi
cin chon td¢ do khéi ra hop 1y, thudng chon khoang 10 + 20 m/fs, (8¢ do nhd, trd
Tuc dong nhd nhung dudng kinh 6ng 16n, ton nguyén vat lidu, tdc do 16n thi & luc
dong 16n. . . L

Chi€u cao Ong khéi, chon theo diéu kién vé sinh méi trudng, iy thu(j)c'vﬁo
néng d¢ cdc chét c6 hai mang theo trong sdn phim chay va néng dd cho phcp & noi
dit thiét bi. Céc chét doc hai trong khdéi thai 10 hcn chil y&u 12 tro bui va cic chit
Ichi SO,(, NQO,, v.v..

Chiéu cao t&i thidu clia Sng khéi ¢6 thé tinh theo cong thic:

H= A.F.m[MSO" + Mo, M, J.n.s Z (4-20)
Plsox  [Plyox [P], 'VklAt

A - h¢ s6 tinh dén nhiét do khong khi clia noi dat thlét bi, & céc Vung clia Lién
X0 ¢ii 14y khoang 120 + 240;

F - hé s& tinh dén sy lang dong clia cdc chit doc hai, bing khoang 1 ~25;

m - hé s8 tinh dén anh hudng cha tdc 4o khéi [hoal
Mo, Muoss M, - néng dd S()x, NO, va tro bui trong khéi théi, g/s;

[Plsas> [Pluoes [P], - néng do khi SO,, NO, va tro bui cho phép, tuy thuoc
vio vi tif va diéu kién noi dat thiét bi, [P]g,, bing khoang 0,5 mgim’, [Py, bang
khoang 0,085 mg/n’, [P], bing khoang 0,5 mgln’s

V.. - 16ng Ly lugng Khéi thai, n'/s;

At - hiéu gitia nhiét do khéi thai véi nhiét 4o moi trudng;

Z-s8 6ﬁg khéi;

n - hé s6 biing khodng tir 1 + 3, tuy thudc vao tri so:
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o, =065 V_I-{At @21

Thudng chon theo s& liéu kinh nghiém, véi 10 hoi cong nghiép, thap nhét cling
khong nén dudi 14 + 16 m, ldy 30 m v6i 10 hoi nang sudt duéi 5 17k, 18y 45 m voi
10 hoi 1 5 + 15 7/ v 60 m v6i 10 hoi 15 + 50 T/h.

4.4.2 Chon quat gié

Trong trub:ng hgp Ong khéi tao luc tu hit khc‘mg dit dé khic phuc trd tuc, cén
b tif them quat gié dé ddy khong khi vao, lic d6 quat gi6 $& khic phuc tét cd cdc
tré lzc. Nhumg néu 15 hoi 16n hon, ép sut trong budng Ilra va duding khéi qué cao,
cén b6 trf thém quat khéi va lic d6 quat gié chi khiic phuc trd lyc tr mi¢ng gio vao
dén noi 4p sudt can bing. Ta cdn x4c dinh luu lwgng va cong sudt cta quat.
1. Luu luong quat gié: phai tinh dG » céIId'l._l’ phbrig khoe"\ng 10%:
273+t,, 760

((x e — ALy, )V,fk o T n'th (4-22a)

V. =k.B
¢ el 273

max

trong do: .

kg, - he s6 du phong khong khi, c6 thé 14y bing 1,1;

B,., - luong ti¢u hao nhién liéu khi 1am vi¢e véi cong suflt dinh mic, kg/h;

o, - he s6 khong khi thira & budng lira;

- Aay, - phén khong khi thita lot vao bubng lira;
ty - nhiét do khong khi lanh dua vao thiét bi, °C;

b - 4p sufit khong khi xung quanh gian 10; mm Hg.-

Khi c6 tdi tudn hoan khéi, thi phai nhan thém hé s (14x), trong d6 x 1a ty 1&
t4i tuén hoan v thay nhiét do khong khf lanh bing nhiét do sau khi hén hop véi
khéi tdi tudn hoan. :

2. Ap sudt ddu _d(fy cuia quat gio: o
H, =kg,.bh,,Pa o (4-23a)

_ 8
k,, - hé s6 dy phong 4p suft khong khf, 1y bing 1,1 + 1,2;

Ah, - t8ng try luc quat gi6 phéi khic phyc, thudng birig téng trdy lyc clia bo.
sy khong khi, ciia h¢ théng 6ng din tir quat d¢n dudi ghi hoac ddu miéng vodi phun
Vi tr& Iuce trén I6p ghi hodc clia vdi phun, c6 khi con phéi tinh cho dén khi &p sudt
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can bang v6i 4p sudt khi troi, nghia 13 phai trir bét lyc ty hit vi do chin khong vao
budng lira, bing dj chan khong ra khoi budng lira cong them 0,05.H,, Pa.
3. Cong sudt ciia quat gié, ¢6 thé tinh theo:
VE H 2

N, =k, £ & 4-24;
® % 36000, @24

trong dé:
kg - h¢ sG du phong cong sutt, 18y khoang 1,1;
N, - cong sudt quat gis, W _ A o
N, - hit sudt quat gis 14y bing khoang 0,6-.'+ 0,7 dsi voi quat thong thudng,

gén day d4 san xudt duge loai quat ly tam higu sudt cao dén 90% [TK9].

4. Cong sudt ciia dong co dign ditng cho quat gio:
_ N, : ; . :
Np=kg =% (4-252)
| _ -
kg, - 12 he sG du phong, 1dy khodng 1,1:

Ma - hiéu sudt clia dong co dien, thudng lay bing 0,9 + 0,95.

4.4.3 Chon quat khoi

Quat khéi duge chon ding hd trg voi quat gi6, trong trudng hgp néu chi ditng
quat gi6 thi 4p sut trong budng lira va dudng khéi qua cao. Khi diing thém quat
khi, thuting ddm béo thong gié can bing, d0 chan khong & cita ra khdi budng lita
bang 20 Pa. Céch tinh quat khéi cling tuong tr nhu quat gid. E

1. Luu lugng quat khoi thdi tink theo cong thire: S
| | o\ 27341, 760

273 b
ki, - hé s6 dy phong luu lwong clia quat khi, thudng 14y bing 1,1;

Vi =k B, (vk + AaV,fk) T (@-22b)
By - Iugng tiu hao nhién ligu khi lam viée & cong sudt dinh mdc, kg/f;

Vi - lwgng khéi sinh ra khi dét 1 kg nhien ligw, ni’tcikgnl;

AoV ~ lugng khong Khi 1ot vao trén duding khéi, nltclkgnt;

t - nhigt do khoéi khi vio quat khéi, °C.
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2. Ap sudt diu ddy ciia quat khoi
Dugc tinh theo:

Hy =k, (40, +hy, - Ah, ), Pa (4-23b)

ky, - hé s6 du phong 4p suflt cta quat khéi, [dy bing 1,1 + 1,2;
Ah, - tong trd luc & phia dudng khdi, ¢6 thé tinh theo bidu thie:
Ahy = [Ahy,.(1 + p) + Ahy,], Pa _ (4-23c)
Ahy, - t6ng 'trt’f luc tir bubng lra dén bo khir bui;
Ahy, - tdng trd lyc tir bo khir bui dén cira ra 6ng khdi;
i - néng do tro bui bdy theo khéi, kg/kg;
h"y, - do chan kh@ng & clra ra budng lira, thudng I&y -20 Pa;

Ahy - tong luc tur hut cta dng khéi va dong khai tinh tu’ ctra ra buéng Iira dén
clra ra 6ng kho:

3. Cong sudt ctiee quat khoi, 6 thé tinh theo:

V. H,
ke (4-24b)
3600.1,
trong do:
ki, - hé 56 du phong va c@ng sudt quat khéi, 14y bing 1,1;
Ny - hiéu suft quat khéi, biing khodng 0,5 + 0,65, thudng 1dy 0,6.
4. Cong sudt ciia dong co dién ding cho quat khdi
C3 thé tinh theo:
N,
Ny =Ky — W (4-25b)
M4 ‘

ki - hé s& du phong v& cong sudt dong co, c6 thé 1y 1,1 =+ 1.2;
Na - hiéu sudt clia dong co dién, ¢6 thé 18y bing 0,90 + 0,95.

Duya theo cdc két qua tinh todn & tén, ta c6 théichon quat gié ciing nhu quat
khéi, ¢4 ging dé khi Id hoi 1am viéc & sin lugng kinh 1€ (khodng 80% sin lugng
dinh murc) thi quat cfing lam viéc vdi cong sufit kinh té, nghia 1a ¢4 hiéu suft cao
nhit.
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Cin luu y thém 13, céc chi titu ghi trén quat 12 dudi diéu kien chudn ciia nha
miy, nhiéu noi 1dy difu kién chuin I khong khi & nhiét do 200°C v dp sudt 1a
98100 Pa, do vay phéi tinh ra diéu kién tinh todn dé chon quat:

98100 1,293 273.1,

Hy, =H Py . , Pa (4-26)
P, b Po 273+t

trong do:

Pews P Po - kKhoi lgng riéng cha chét khi & diéu kién chon, diéu kién tinh va
diéu kién tiéu chudn, kg/nr’..

Ding quat khaéi cﬁn I ¥ dén vi¢e mai mon va nhiét do tvong déi cao, thudng
ding nuGc dé Tam mét 6 do tryc.

Con s6 lugng quat c6 thé chon theo kinh nghlém 10 hoi nang suit dudi 120
T'’h thudng chi diing mt quat gié vd mot quat khéi, nang suft 1dn hon ding hai
quat gié hai quat khdéi, néu d6t nhién liéu dé chdy mf)i quat dam nhiém 50% ning
sudit, nhung khi d6t than gdy hodc than antraxit nén tinh theo 70% nang sudt 1d.
Con vdi 10 hoi cong sudt nhd, nang sudt trén mot vai 774 nén chon mot quat cho
~mdt 10 hoi, néu ning suft nhd hon ¢6 thé ding mét quat cho vai ba 10 hoi.
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Chuong V

THIET B PHU VA CAU TRUC XAY DUNG

DE 10 hot c6 thé 1am viec, ngodi cdc b phan chinh d3 néu & trén, con cin c6
nhiéu thi¢t bi phy nita nhw thit bi do ludng, diéu khién, an toan, tudmg 10, khung
10, bio 6n, h¢ thong nha xudng, san bii, kho tang, v.v.. : .

5.1 CAC LOAI THIET B| DO LUGNG, TU DONG VA AN TOAN TRONG LO HO!

5.1.1 Thiét bj do ludng

Trong khi van hanh 16 hoi cdn nhiéu thiét bi do ludng khic nhau, thudng ¢én
do nhiét d¢ 4p sudt, luu huegng, mic nude, cde thanh phin trong khéi, do dén cia
dong khéi, v.v... CG thé ¢6 ‘cdc loai thist bi doc true ti€p, cé loai ty ghi va cé loai
doc 1 xa, c6 loai xdch tay, o6 loai c& dinh. b day chi gigi thicu mot vai loai
chuyen diing cho 10 hoi, cdn cdc loai da ¢6 trong cde (3 liéu khde, chi gidi thiéu
nguyén 1y. )

1. Pdng ho do nhiét do

Trong 10 hoi, cdn do nhiét d§ trong pham vi rong, nhiét dd binh thudng nhir
khong khi, nhiét do trung binh nhu nudc, hoi, khéi va ca nhiét do cao nhue ngon
Iira, budrig lira, v.v... Dong hd do nhi¢t do, diing khong chi trong 15 hoi mi cdn &
rit nhiéu linh vue khéc, céb tao dua trén nhiing ddc tinh phu thuge vio nhiét do.

Dya theo ddc tinh din n& nhigt clia vat chat & thé khi, thé 16ng ciing nhu thé
rén. Ta thdy cdc nhiét k€ thuy tinh dung céc chét 1ng, cdc nhiét k&€ vd kim loai
dimg chl khi hoic chat 16ng, nhiing nhiét k& gém hal thanh hodic hai 14 kim loai
c6 do din nd khdc nhau, v.v... ' '

Dya theo dic tinh vé& dién thudng gap nhiét k€ dién (rd va cip nhiét. Nhiet k&
ditn tr& dya trén dac tinh 1a di¢n 18 cla day din thay ddi theo nhiét do. Cép nhiét
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dua trén hiéu 1mg nhiét dién do Seebeck néu 1¢én nam 1821: "Néu tdn tai higu nhigt
do giva hai m&i han cla hai day din bing kim loai khdc nhau thi trong mach ciing
ton tai hidu dién the". Néu gift nhiét do mot ddu khong déi, do duge dong dign
trong mach c¢6 thé tim duge nhiét do can biét & méi han kia.

- Dua theo diic tinh v& mau sic thudng gip nhiét két quang hoc, do nhigt do
cao nhu nhiét do trong budng fira. C6 tac gid nhu Meci di ding nhiét k&€ do nhiét
do thdp nhdt 13 550°C, cao nhét 1a 1650°C. Ong ciing dé xust mot loai déng ho do
trong pham vi 775 + 2800°C.

2. Déng hé do dap sudt

Trong 10 hoi cin do 4p suét khong khi, 4p suit khéi, 4p suft nude, dp sudt hoi,
v..., ddng hé do 4p sudt cling ding rét phd bién trong nhiéu Iinh vic khéc.

Loai 4p k€ diing phd bién nhdt 1a loai ding dng kim loai rdng, ti€t dign hinh
ellip udn cong, 4p sudt 16n hay nhd lam cho 6ng cong din nd nhiéu hay it. Mot dau
éng cong ¢G dinh, ddu kia tu do, ndi v6i mot hé.théng banh rang truyén dong dén
kim, loai ndy do k¥ su Bourdon ngudi Phap dua ra nim 1849, nhung dén nay vin
con dimg phd bién; cling mot tic dung tuong tu, cdn ¢6 loai 4p k& mang mong
diing t hon va chi do. duge trong pham. vi dudi 300 millibar.

Mot loai 4p k€ khédc ding ph5 bién 12 4 ap k€ hinh chit U, trén nguyén tic binh
' lhong nhau. Hai 6ng hinh chit U c6 thé dét (hing ding hoac diit nghiéng, trong Ong
¢t thé dat mot chét long nhu nuée, thuy ngan, cling ¢6 (hé dung hai thd chét 16ng
khong hod tan nhau. Ong dung nudc thudng do trong pham vi 0,5 + 150 mb, Gng
dé nghiéng do chinh x4c hon ng d€ ding, nén ding do dp sut nhd.

Doi khi dé do 4p sudt rdt thap, dudi 0,5 mb, ngudi ta con dimg &p k& kiéu chup
nguge. Ngudi ta c6 thé ding mot hodc hai chup long dé ngugc vio trong mot chau
nude, khi do khi cdn do thong vio chup, chup s& ndi 1én, dp sudt cang-cao chup néi
1én cing nhidu, néu ding hai chup thi m§t chup thong véi khi trdi, mot chup thong
v6i khi cdn do, hai chup ndi v6i nhau bing hé théng don cén, cé nhiing vat ddi
trong dé hi¢u chinh, do dac.

3. Dong ho do huu luong

Trong vin hanh 1o hoi thudng can do luu lu‘ong nude, hoi, nhlen liéu khi,
16ng.

Loan ddng hé phd bién nhét 1 dya trén nguyeén tic tiét wu khi dong dl qua cira
ngén, 6ng tang tdc hodc dng Venturi. Khi moi chit di qua céc thicl bi tren, t6c do
tang, 4p sudt tinh glam do duge hiéu s6 dp sudt trude va sau co ciu tiét luu, c6 thé
tfnh duge Tuu lugng cha dong.

Loai déng hé do hru fugng khéc ciing duge ding nhidu 14 céc 103.1 céng to.
Cong to khi thudng ding do nhién lidu.
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C6 loai cOng (0 theo thé tich, ¢6 loai theo t6c do.

Cong to nude thudng ciing ¢6 cong to thé tich va cong Lo t8c do, con cong to
ddu thi hdu hét 1a cong to thé tich. Ngudi ta cdn ding cong to nhiét dé do nhict
Juong tich fuy trong he théng gia nhigt nuée néng, c6 thé den nhi¢t do 220°C, 4p
sudt 40 bar. Cong to nhiét ¢6 co cdu tich luu Iwong nudc va higu nhigt do ddu vao
va ddu ra, :

4. Thiét bi do thanh phén khoi _

Do thanh phdn khéi c6 § nghia quan trong, lam co s& dé ddnh gid ché do van
hanh, hiéu qua clia qué tinh chdy va mie d% anh hudng dén vé& sinh moi trudmg.
Do thanh phan khéi c6 thé dua trén nguyén Iy hod hoc hoge vat 1§, ¢6 thé hién s6
hodc tw ghi, ¢6 thé do lién tuc hay gisn doan. o o

Thi€t b hod hoc thudng dya theo nguyén 19 12: mé&i thanh phdn ciia san phdm
chéy cé thé bi hap thu bdi mot hodc mot vai hod chat nhat dinh, thf du nhu potasse

¢& thé hip thy CO,, SO; pyrogallol ¢6 thé hip thy Q,, v.v...

Neudi ta con diing thict bi phan tich thanh phan oxy bing dién hod, hodc bing
stc hiit tir tinh; phan tich thanh phén CO,, v.v... nh& sy khic nhau vé he s6 din
nhiét cia chiing.

5. Dong hé do mikc nude - ong thuy

Ong thuy ding dé do
mic nuéc trong balong dim
bio dao ddng trong mot pham
vi nhat dinh, mic nuée cao
qud dnh hudng dén chat lugng
hoi, mic nudc thdp qua,
khong an toan cho bé mit
truyén nhiét.

Ddng hé do mic murde
duge dua trén nguyén tic binh
thong nhau. Thudng diing Gng
thuy sdng, 6ng thuy t6i va dng
thuy thap (hinh 5-1).

Ong thuy séng 13 mot
Ong trong sudt, dau dusi noi
vi khoang nuée, ddu trén ndi
véi khoang hoi. Theo nguyén
tic binh thong nhau, mdac
nuwde trong Sng cao gin bing L _
mic nude trong balong, hoi Hinh 5-1. Ong thuy do mte Iéng.
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thﬁp hon mot it do baléng c6 bot hoi. 6ng lhuy lam béng viit Tigu trong sust dé c6
thé truc txep doc miic nude, 4p sudt thip o thé dung éng hinh trdn, 4p sudt cao ¢
thé dung ang thuy det, mit thuy tinh trong sudt, dit déy, ghép vdi ba phia bang kim
10&1

~ Ong thuy (5i chi 1 hai van mréc, m(jt dat & vi trf ml’m'mré’o thép nhat, md ra
luon ¢6 nudc chdy vi van thit hai dat & phia mic nuwde cao nhit, md ra khong duge
cd nudce.

Ong thuy thdp dung cho 10 hoi ¢6 bal(‘)ng dat & vi uf qua cao, khﬁng c6 diéu

kién doc truc (i€p mitc nudc trong balong. o] day vin dua trén nguyén tic binh
thong nhau nhung cin ding thém thuy ngan, mot. chat 1ong khong hod tan véi
nude. Mot nhanh giit mitc nude khong déi, nhdnh kia ¢6 mitc nude ludn bﬁmg ml’rc
nude trong baldng. Khi mic nudc trong balong thay ddi thi mic nudc trong 6ng va
qua dé mitc thuy ngén trong ong hinh chir U thdy déi: Doc mu’c thuy ngan & vi tf
thp c6 thé suy ra mic nude trong balong. -

Nhiéu khi ngudi ta cdn bd trf chu@ng hoac dén bd() khJ mitc nusc xuﬁng dén
mitc nuée thdp nhit dé ka thot xtr ly

5.1.2 Thiét bi an toan

Ld hoi 1am vige duéi 4p sufit cao va nhiét do cao d& gay ra hién trang phé huy
thit bi, khong nhu‘ng anh hudng dén kinh t€, k¥ thuat ma cdn c6 thé dnh hudng
dén stic khoé vi tinh ménh ngudi van hanh, do vay trén 10 hoi phai trang bi céc
thigt bi an toan d€ giam dén mic t6i thiu tdc hai. Néi chung, thigt bi an toan
thudmg xuyén dong, khi c6 nguy cd vuot qua ap suﬁt h()dc nhi¢t do cho phép thi
chit dong md hoidc pha huy & vi tif chon trudc.

1. Van an ioan

LA thiét bi d& khéng ché 4p suét 10 hoi khong dé vugt qua gidi han cho phép
6 thé pha huy thiét bi. Trén 10 hoi, van an toan duoc dat & bal@ng, & ddu ra bd qud
nhigt va & ddu vao, ddu ra bg ham mrofc béng gang.

Khl larn viéc binh thuong, van an toan déng, khi 4p 5115t VUgL qué pham vi cho
phép thi van an todn tu dong md, x4 bét hoi ra ngoai lam cho 4p sudt gidm dén miic
cho phép, lic do van laJ ty dong dong lai.

Theo luc tic dung dong md, c6 thé chia thanh hai loai: loai dung lu'c cla 1o xo
va loai trong luc. Loai trong. I 6 thé ket hop v6i he thdng don bay dé diéu chinh.
Trong 10 hoi nang sudt 16n dp suét cao con ding loai van xung lu’o’ng, nd bao gbm
mot loai van an toan nhd, loai 10 xo hodc trong hre, nhng khi van m& thi hoi chira
thii ra ngoai ma ding dé m& van xa hoi chinh. Cifu tao clia cdc loai van an todn
duoc biéu dién trén (hinh 5-2). '
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“Hinh 5-2. C#u tao cac logi van an toan.
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Trong loai van 10 xo, lyc dé€ déng kin dia van 1a luc cua 10 xo. Tuy theo 4p
sudt cho phép ngudi ta diéu chinh do nén 15 xo thich hop, cong viéc ndy 1a cla cén
b thanh tra, sau khi diéu chinh phéi cap chi, khong duge tuy tien thay déi. Khi
lam vi¢c binh thudng, luc cia 1o xo 16n hon luc tdc dung clia boi, van duge doéng
kin, khi luc ciia hoi 16n hon lyc clia 10 xo thi van md, hoi x4 1a ngodi, 4p suflt giam
xudng, khi thdp hon luc chia 10 xo thi van lai dong lai.

Van an toan kiéu trong hyc ding trong lu‘o'ng cfia hon bi hoiic dia van dé dong
kin, khi luc ddy ctia hoi 16n hon trong lyc clia bi hodc dia thi van dugc md ra dé xa
hai, loai nay chi dﬁng vii thi€t bi dp sudt rat nhd. Khi 4p sudt 16n hon, cén thém he
théng don bdy dé lang uc tac dung 1én dia van. S6 lugng va vi tri cdc qua ta trén
don bay quyét dinh dp sudt cho phép cua 1o hoi, phai do cdn bo thanh tra chéu
chinh va cap chi cﬁ' dinh. '

Khi 10 hoi 1am vige, trong 111’0‘ng céc qud ta, ting 1én qua he lhﬁng don bay daz
lén dia van, d6ng kin lai. Khi 4p suft hoi tang lén, Tue ddy dudi dia van thing luc
d2 cha céc qud ta v6i hé théng don bdy, dia van dm_jc md ra, hoi thodt ra ngoai, khi
xudng t6i mic thdp hon 4p suft cho phép, van lai dwge dong lai. -

Hai-Toai van‘trén déu ¢ nhuge diém 12 rét khé ddm béo do kin cla dia van,
nhdt 12 khi kich thudc dia van 16n, tic 1a phai x4 ra lugng hoi nhiéu, do vay véi 10
hoi cong sufit 16n thudng phéi ditng van xung lugng.

6 day cung diing van an toan nhd, kiéu 10 xo hoiic tlong lu'c cung dugc m&
khi dp sudt hoi vuot qua gidi han cho phep, hoi nay chua x4 ra ngoal ma cho vao
phia trén ctia pittong dé md van chinh, x4 bt hoi ra ngom Khi hoi x4, ép suft da
nhd hon mic cho phép thi van an toan duge dong lai va dudi suc dﬁy ctia hoi van
chinh cling déng lai. :

2. Pinh chi

La mot thiét bj dam bdo an toan cho bé mit truyén nhiét, ngudi ta 1lam mot
dinh chi gén vio bé mat truyén nhiét c¢dn bdo vé biing ren. Dinh chi 1a mot cai ndt
g6m hai phan bén ngoai 1am bing thép, 6 ren, chinh gitta 1a c4i 15i 1am bing hgp
kim chi ¢6 nhiét ¢ nong chay thép. Khi lam viéc binh thutng, dinh chi cling nhu
bé mat truyén nhiét duoc nude 16 1am mat, khi lu‘Ong nudc xuéng qué mikc, nhiét
do bé mat tang 1én, dén mot nhiét do ndo d6 co thé nguy hiém cho bé mit truyén
nhiét, thi 151 chi bi néng chdy, nudc va hoi phun ra 1am tat 1o va b4o cho ngudi van
hanh biét dé xit 1y. Dinh chi dung nlnéu ‘uong 10 hoi phr ddu méy xe lira h0‘1 nudc.

3. Ciia phong né

Trén tudng buong lira, nh4t 13 trong 10 hoi dét dau 1hu0ng co bC) trf cira phong
nd. 'Ihu'cmg 13 cira nghiéng, ti€t dién hinh chit nhat, thudng xuyén dong nhd trong
luong cha nip ¢6 ban 1¢. Khi trong budng 1ka ¢é hién tlrcmg chdy dot ngot, dp sudt
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ting qU#: pham vi cho phcp, thang trong lugng clia nip thi duge md ra, x4 khéi ra
ngo‘ﬂ ap_:s,uat gidm thi ndp lai ty dong dong lai.

Nap ph(mg no

" Trén ducmg 6ng dan nhién li¢u nhu bot 1han lhuo‘ng gan nhu‘ng nép phbng nd
dc uanh né do hién tugng tu b chdy. Pay 1a nhimg doan 6ng cut, dinh hinh ellip
dirge bit kin bdi mot logi kim loai mong, dé bi phd huy. Khi trong 6ng dén ¢6 hién
tugng (v chéy, dp suflt trong Ong ting 1&n, pha huy nap bit, x4 ra ngOdl lam cho ap
sudt gidm, trdnh duge nguy hiém. :

5.1.3 Thiét bj tw déng didu khién

Trong qué trinh van hanh, nhiéu ho st dung nhiét rdt 6n dinh, yéu ciu vé
thong s& va san lugng hoi rat khit khe, nhung ciing ¢6 nhimg ho lai rét hay thay °
d6i, ma 16 hoi phéi thod min cdc yéu ciu khéc nhau dé nén phdi trang bi hé théng
(y dong diéu chinh, thod min cdc yéu cau cha ho ding nhigt, ddm bao cao nhit céc
diéu kién k¥ thuat, kinh t&€ va an toan.

1. Diéu chinh qud trinh chdy
N6i chung, diéu chinh qué trinh chdy thue hJén ba nhlc,m vu:

Nhi¢m vy thit nhat 12 dam bao thﬁng s& hoi 6n dinh, dac biét lé ap suﬁt Ap
sudt On dinh chitng to hegng hoi tiéu thy va lu'o'ng hoi sinh ra ciin bing nhau, khi ap
sudt gidm tic la Iu’ong hoi tiéu thy nhiéu hon, cin phéi ting thém nhlén ligu d€ san
xuat nhiéu hon vi khi 4p sudt tang thi nguge lai.

Nhiém vu thi hai 14 dém bdo qué trinh chdy t6t nhét, nghia 13 diéu chinh
lugng gié cdp dam bio - hé s6 kh@ng khi thira kinh t€ nhat phit hop véi timg loai
nhién liéu.

Nhiém vu thit ba 14 dam bao ch€ do théng glo can bing, dam bao 4 ap sudt hop
1y trong buong 1&ra cling nhu trén dudng Sng dén gid va dén khéi.

Pé thuc hién nhiém vu thi nhit, thuo‘ng 14y xung lwong 13 sy thay déi heu
lugng hoi va su thay ddi dp sudt trong, 10 hoi. D€ thuc hi¢n nhlém vu thir hai,
thuong ldy xung luUng 13 ndng do 6xy hoic RO, trong khdi, nd thé hién hé. s6
khong khi thiva. DE thuc hién nhlém Vi 1hu’ ba thtro‘ng 14y xung luong 14 do chan
khong trong budng lira.

2. Diéu chinh sdn ligng hoi ciialo .

Thuc chit 12 diéu chinh lugng nhién heu va khﬁng kh] dé cé qud trmh chay tot
déng thdi cung cdp luu lugng hoi phit hop véi ho sir dung, nén thi€t bi diéu chinh
¢6 thé chung véi diéu chinh qué trinh chdy.

197



Admin
Textbox

Admin
Textbox


- 3. Biéu chinh nhiét do hoi qud nhiét

Khi mot ch& do van hanh thay 'd6i tht ludn kéo theo sy thay déi nhiét do hoi
qué nhiét nhdt 1a khi chi ding bd qua nhi¢t ddi luu hoic bic xa, néu dung phdi hgp
ca doi luu va bic xa thi thay ddi it hon do c6 sy thay ddi b trir giita bo qud nhigt
dsi luu va bic xa. DE diéu chinh nhiét do hoi qud nhiét, thudng ding bé gidm 6n,
loai bé mat hiay loai hdn hop. Trong b diéu chinh hoi qud nhiét, thudng 1dy xung
lugng 14 t6c dO thay déi nhiét do hoi tai diém sau bd qua nhiét clp mot vi nhist do
hoi & cira ra'dé thay déi ché do 1am viéc clia b gidm 6n, doi khi con phii thay déi
Tuu lugng nudc cdp va lugng nhiét sinh ra trong budng Iira.

4. Bidu chinh mitc nudc lrong baléng

Mic nudc trong baldong anh hudng dén chit lugng hot va dO an todn ciia bé
mit truyén nhigt, nén phéi diéu chinh dé dam bio trong pham vi cho phép.

C6 thé gip mot s6 loai hé théng diéu chinh. Loai thi nhét chi 14y xung hrgng
duy nhdt 1& miic nudc trong balong, loai thit hai 14y hai xung lugng 12 miic nuéc va
luu lugng hoi, loai th ba diing nhiéu nhét, 14y ba xung lugng 12 mic nuée, luu
lugng hoi, va luu lugng nude cdp dé dim bio miic nuéc trong balong én dinh ciing
nhu hé théng cap nude lam viée 6n dinh.

5.2 KHUNG LO, TUGNG LO VA BAO ON

534 Khung1d

. Thuting 12 mot két cfu kim loat ding dé gii, treo, dd tat ca cdc bo phan cia 1o
hoi, cdu thang, san phuc vu, doi khi cd mdi nha, v.v..., va truyén tdi xudng mdng
nha. '

. Khung 1& thudng gém c6t chinh, cOt phy, ndi vdi nhau bing cic ddm ngang,
dém chéo. COt va ddm thudng 1am bing thép hinh chit I, U, T, L, v.v..., d€ don
hoac han ghép lai v6i nhau, & chan cot thudng han thém t4m 16t phing dé phan bd
rong va déu 1én méng. Céc phdn tir clia 16 hoi duge treo hodc d lén khung, chi ¥
14 khong dé cac chi tiét Chlll thém chc u‘ng suat phu qué lén nhu bi udn qué nhléu
hodc gidn nd nhlét o

Cau thang, san thao tac du‘cmg hén th@ng gura Cch 10 phai dam bao Ehuﬁn tlén
an toan, thi du nhu:

- Phai 1am béng vat liéu chiu duge nhige, khﬁng'dﬁng thanh thép tron, tdm
thép tron, cé lan can khong thép hon 1 m, phla dudi 6 tdim che khong thﬁfp hon 10

CIt.
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..Khi c8u thang cao trén 1,5 m thudng d¢ doc khong qua 50°, chidu rong
khong qué 600 mm, khodng céch gifta hai bac khong qua 200 min v6i thang c6 do
i 'c 45 =+ 50° vi khong qud 360 nun vdi cdu thang thfing ding, chidu rong mbi bic
: khﬁng nhd hon 80 mm.

oo - Cb khoang 3 m ciu thang cdn c6 san ding chén rong khong dudi 600 mm
hoac 800 mm v6i noi ¢6 thao tdc, khong gian trén ddu khﬁng du’o’l 2m,

5.2.2 Tuding 16 va bdo én

1. Tdc dung va yéu cdu cda tuomg 16 va bdo 6n

Pay cling 12 mot bo phin quan trong, cé nhiém vu cach ly nhiing bd phin cé
nhiét do cao nhu 16p nhién liéu dang chdy, sin phidm chdy sinh ra, cdc bé mit
truyén nhiet, moi chat nhw nude, hoi, khﬁng khi néng, v.v... v8i moi trudng xung
quanh. C6 3 tic dung chinh: i : : : :

a. Chéng lot

Khong dé khéi néng, tro bu1 lot ra ngoal cung khéng dé kh@ng kh1 1anh ben
ngodi lot vao trong dé gidm bt tén thit nhiét vh dém bao ve sinh méi trudng.

b. Cdch nhiét

Dém bdo nhiét d6 mét ngoai cha thigt bi khong qud cao, dnh huong dén diéu
kién an toan cla ngudi van hanh va g1am bét nhiét lugng tod ra moi tmo*ng Xung
quarth, ¢ thién diéu kién 1am viéc va gidm t6n thal nhiét.

¢. Tao thanh mét bg phdn éng a’an sdn ]Jham chay S

Chi ¢ trénh cc géc chét dé tich tu nhlmg khi chdy duoc: co nguy co chay né
gidm bét-nhing chd thay déi tiét dién ciing nhu chiéu hu’cmg aé glam bét trd luc.

Pé dat duge céc tic dung trén, cln thoa mén céc yéu cau
1. C6 do bén v& nhiét '

Trung tam buong Iira ¢6 nh]ét dO 1é’t ¢ao, ¢b thé len den 160000 hoac ho'n nita,
nhiéu khi lai ¢6 xi {ong, khong chi ¢6 tac dung nhiét ma lai cdn ¢ tac dung hoa
hoc. Nhigt do cha tudng 19 tuy thude vao cdu tao cia 10 hoi, néu ¢6 tuding nudc

chén, nhiét do khong qué 500 + 600°C, néu ¢6 dan Gng nudc che chin, nhict do
tudng 10 khong qud 800 + 900°C, nhung c6 nhilng budng lira khong dugc che chéan
thi nhiét do cé thé 1én trén 1000°C v.v... do vy phéi chen vat li¢u chiu nhiét thich
hgp, nhir zirconi ¢6 do chiu lia rdt cao, ¢6 thé chiv dén 1800 + 2500°C nhung dét
tién. Cromit (Cr,Q,) chida khodng 35 + 43% chiu duge khoang 1800 + 2000°C,
thudng ding hon 1a samot, gém chi y&u 1a silic oxyt (8i0,) va nhom 0xyt (Al,0,)
& dang vién hoic bot, chiu dén khoang 1730°C; diatomit 1 vat liéu x6p, gém chl
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yé&u 12 Si0, ¢6 thé chiu dén 900 + 1000°C. Dolomit (MgCO, va CaCO,) hoic ket
hop v6i khodng 15% amidng thanh xovelit chiu duge khodng 450°C.

2. C6 tinh cdch nhiét tot

Bén trong buong Ifra nhiét do rat cao, bén ngoii tudng yéu ciu nhlét d@ thip,
nhiét 0 mit ngodi khong qué 50°C & noi 6 ngudi lam viéc qua lai, noi khdc ciing
khong qua 70°C, nén tudng 10 phii ¢ do’céch nhist t6t, phii 1am bing nhimg vat
liéu ¢6 hé s6 dan nhiét thﬁp, thuding ding 14 amiing & dang bot, k&t thanh sgi hoic

dét thanh vai. Amiiing c6 thé chiu (& nhiét do khoang 500°C, trén 600°C amidng s&
bi ndt vun ra. Hé s6 dan nhiét thong thutmg c6 thé tinh: -

A =0,14 +0,00023¢ (5-1a)
dét thanh véi co:
A=0,123 + 0,000185t , Wi, K _ : (5-1b)

¢ thé dung ?Gnéht x@véht cd 7L bang khoang 0,093, W/m.K, ciing thu'cmg dang
bong khodng (bdng thuy tinh), ¢6 thé chiu t6i nhiét do 600°C, h¢ s& dan nhiét ciia
né phu thudc vao khdi lugng rieng, khi p = 120 kg/n?’, thi: '

A = 0,049 +0,00015t (5-22)
“khi p =300 kg/n?’, thi:
© % = 0,0672 +0,000128¢ (5-2b)
3. C6 khi nang bit kin | |

Tuong 10 phéi c6 kha nang bit kin, khii»ng dé khéi bui trong budng lra va
dudng din lot ra ngoa.l khi 4p sudt duong va cling khéng duge dé cho khong khi
lanh lot vio trong, dé ddm bao tmh kinh t&, k§ thuat v v¢ sinh moi mrcmg

4, Mot s6 yéu ciu khéc

Ngoii ra tudng 10 phai thod min mot s yéu cdu khéc nhu do bén co hoe, khéi
lugng nhd, ché tao sira chira d& dang, gid thanh ha, v.v...

Cho dén nay, chwa tim dugc vat liéu thod man duge dong thdi tdt ca cdc yéu
cau trén, thi-du nlar vat liéu chiu h"ra- chiu ‘duge nhiét d¢ cao nhung cich nhiét
khong t6t, niang né, dit tién, v.v..., cdn vat ligu cich nhiét tot, nhe nhung lai
thudng khong chiu dugc nhiét d() cao khé bit kin, v.v.. Do vay, thong thudng
tudng 1> phai 1am thinh mot s6 16p, 10p trong cling "ding vat lidu chiu Lia dudi
dang gach vién hofic vita, 16p thit hai diing vat ligu céch nhigt nhu’ng thudng khé bit
kin nén phéi them 16p thit ba dé chén va bit kin.
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2. Cdu tao tuomg 1o .

Tuy theo mitc do chiu nhigt tir buéng Ira, cho dén nay di cb ba loat cdu tao
tudng 10: tudng ning, tub‘ng nhe vi tudng treo.

a. Tudng ndng:

~ La loai tudng ding khi truc ti€p chiu tdc dung clia ngon lira, khong duge che
chan bdi dan 8ng holic tudng nudc, nhiét do mat trong cha tudng khi van hinh cé
thé 1&n dén 1200 + 1300°C. Tudng thuding chia thanh hai 16p, 16p trong xay bdng
gach chiu lira kich thudc 230 x 113 x 65 i, day 0 5+ 1 vién, lo‘p ngoai x4y bing
gach do thong thuo‘ng, kich thudc 240 x 115 x 53 mm, diy tir 1 = 2 vién, téng cOng
tudng day 1,5 + 3 vien. O nhiing viing nhiét d¢ khéi thip, gidm chiéu day 18p gach
chiu Hra, khi nhiét do xudng dusi 700 + 800°C, ¢6 thé xay hoin todn bing gach do,
vi gach chiu lira chiu duge nhiét d¢ cao, nhung céch nhiét kém lai rdt dat tién trong
khi gach dé cdch nhlet t6t hon, lai & nhung khong chiu dugc nhiét dd cao. Khi xay
cn hru § dam bdo do bén co hoc, gifta hai 16p cdn ¢6 gach cii cong, cé thé ding
thém mdce kim loai, mach vita gilia cdc vién chi nén day 1 + 2 pum, khong nén qué
3 mm, mach vita gach dé khong nén qud 5 + 7 mun. Vita chiu lita thudng tron theo
ty 1& 111 kg bdt samot min dudi 1 mm v6i 42 kg dat sét chiu lira va 55 lit nude duge
khoang 280 kg vua :

Chiéu cao tub‘ng khong qué 10 + 12 m, thuding khodng 4 + 8 m, nén cao qud
thi phan thanh hai ba doan, doan dudi cing diit 1én méng, cdc doan trén xay 1én
didm lam bing thép hodc bé tong cot thép. DE ting thém' tinh cdch nhiét, gitta hai
16p ¢6 thé trir khe hd rong khodng 7 + 20 mm; dé cho tr do dén nd nhiét, & cc gée
tm‘mg danh khe hd khoang 25 mm; n€u tudng dai trén 5 m, & gifra cling ¢4 khe b
gifn ng, trong Iche bl glan n& thudng thudng chén sgi amiang, dé tranh khong dé
lot khi hodic xi rén roi vio anh hudng dén din nd.

b. Tuong nhe

Thudng diing cho cdc budng 1lra ¢6 dan dng che chin. D& gidm nhe trong tai
chia tuding 14c dung 1&n cdc 1dp gach dudi, thudng chia chiéu cao tudng thanh nhiéu
phdn, mbi phidn cao khodng 1000 + 1500 nun, duge dit 1én c4c gid dF mic véi
khung 16 nhd mot s6 vién gach dinh hinh vi méc. Cdc phin c6 thé xay bing gach
vién nhung ciing diing céc tdm bé tong diic sdn, 16p trong diing bétdng samot chiu
lta day khoang 80 smm, 18p ngoai 13 bé tong armifing + diatdmit cich nhiét day
khoang 60 i, ngoai ciing 1a 16p bong khoang cdch nhiét déy khoang 120 nim va
duge bge bing mot 16p ton.

c. Tuong treo : SRR K

Duing d&i vé6i budng Iira ¢6 dan Ong. Tudng gom mot vai 1Gp vita chiu lra va
cdch nhi¢t gén thing lén dan 6ng nhd cdc buldng géin sin vdi 6ng, doi khi ngudi ta
hin gai lén ong d€ gilt cdc 16p vita. Thong thudng tudng gém 16p cromit chiu lira
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day khodng 40 mm, 16p bé tong nhe cdch nhiét khoang 50-mm, 10p cach nhiét
xovélit day khoang 50 mim. v ngodi cliing 13 16p vita chén kin gém amidng, dat sét,
hic in vi ddu khodng, gifta cde 16p boc bing lusi sit mét cdo, 16 khodng 20 mm,
ngodi cling boc bing ton. Dung tudng treo, 1am cho cdch nhiét va do kin t6t hon,

trong lwong gidm nhiéu c6 thé dén vai ba ldn nén gia thinh c6 thé glam ‘duge vai ba
lan. : :

5.3 NHA LO VA HE THONG CAP NHIEN LIEU, THAITRO X
5.3, Nhé‘ié
Thu’cmg gip hai loai:
.. Loal nha 10 dﬁc lép vh loai nha. 15 b6 trl chung, 3. day g10‘1 thléu loa:l nha 1o
doc lap.
a. Vl tri cita nha to

Lo hoi 1a trung tam cép nhiét chia don vi san xuﬁt khi bd tn nha 1o cén chid )?
céac didu kién sau:

_ 1. Nha [d nén b6 tri gan vai hﬁ st dung chmh g rit ngan mang ong dan hoi,
e kiem duge kim loai, gidm bot duge t6n thit vé nhigt ciing nhu ton thét Ap hye.

2. Tién loi cho viéc cung ¢ip nhién liéu va thai tro xi. Thudng nén bo trf gan
kho nhién heu con kho nhién liéu cin b tif gén tryc giao thong.

3. Nén b6 tif gin cd s& sén xudt ¢é lién quan vdi nhau dé phOl hop, hd tig
nhau, thi du nhu nén bg ti gin 10 luyen ¢6e, 10 khi hod, v.v... d& 6 thé ding khi
dot 10, dung hoi cho vige khi ho4, v.v..

4. Phai tinh dén viéc md rong sau nay: phéi ¢ khong gian dé c6 thé md rong
klu ¢dn thiét vatudng phia d6 khong nén lam qué kién c6. S

5. Phii tinh-dén diéu kién vé sinh moi tnrb‘ng cho san xuft cung nhu cu dan
xung quanh nén dat gldn 108 ph1a dudi hudng giod chinh.

. 6.Cin phu hop vdi tieu chuén an toan clia nha nude.
b. Cc yéu cdu vé kién tric ciia nhé 10
Khi xay dung nhi 1 cdn chii § dén yéu cdu sau:

L

1. Tuy theo kich thude va dic diém cha 10 dé chon xay nha mot tﬁng hay
nhiéu tdng, c6 ding tdng ham hay khong. :
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0. Phai: phit hdp v4l yéu cdu phong chay chita chdy, thi du nhu twong nha
ong duoc 1am bing chét d& chdy, phai c6 khodng céch nhit dlnh tr dinh 10 dén

. :':. 3. Trong nha 1o, tuy theo nang sufit 1on nhd, ¢ thé chia thanh gian 10, gian

'.'c:h;.ra than, glan quat 216 quat khoi, gian xir 1y nudc, gian phuc vu sinh hoat, v.v..
~ phai b6 tif cdc gian cho phit hgp véi trinh tr vin hanh va sau nay khi md 1C_‘mg,

nhitng thigt bi kién c¢6 khoéng nén ba trf & phia danh md& ong.

4. C6 thé thiét k& nha 10 kin, ban 10 thién hoiic 10 thién tuy theo ddc diém khi
héu, thoi (i€t va thigt bi. Thi€t bi c6 thé b trf tat cd & trong nha hoic mot & thist
bi nhu bo khit bui, quat gi6, v.v..., ¢6 thé b trf ngodi trdi.

5. bé phong tac hai khi ¢6 sy cd nd 16 hoi, phaJ tao cho dong hoi ¢6 dtr(mg
thoét ra ngoai thufn tién. Thi du v6i nhi 15 ¢6 méi nhe, trong luong dudi 90 kg/ni
thi ¢ thé ding mdi 1ién, néu mai trén 90 kg/nr’ thi phdi titr clra thodt khong nhd
hon 10% dién tich mat bing chiém trén nén, cita thodt cd thé 1am trén mii hodc &
tudng trde nhing phai dat cao hon 1. ‘ :

6. Nén nh 15 thudng khong nén d€ thap hon mit dt xung quanh nhit 1A san
ngodi d& trdnh hién tugng nude chdy vio nhi 10, bin than nén nha cling cdn ¢ do
nghiéng dé nudc dé dang tap trung vé muong thot nudc.

7. Clta ra vio nhit 1 phii ddm bdo an toan, ké ca khi ¢6 sy c&. Thi du nhu khi
dién tich nén nha trén 250 ” thi t6i thi€u phii c6 hai cira ra vdo, dudi 250 m’ ¢6
thé diing mot cilra, cdnh cira phii mé ra ngodi; cdn cénh cira giita cdc gian trong nha
10 nhu phong 1am viée, phdng thay quin 4o, v.v... thi cira m& vé phia 10 hoi.

8. Nha 1d phai dam bao 4nh sdng va thong gi6 tr nhién va nhan tao, ( nhiing
vi trf quan trong cdn c6 ngudn dién doc lap dé cung cdp 4nh sdng ciing nhu thong
£i6 thai hét khi doc va bui bim ra ngoai. Nhiét d6 trong phong 1am viéc cla cong
nhan van hanh phii dim bio, mda dong khong dum +12°C, mua he khong vugt
qué nhi¢t do noi ram mat 10°C, & sin thao téc pha trén khong vugt qua them 10°C
nita, mi cao nhdt ciing khong duge qué 45°C.

9. Khi 6ng khdéi bd tri & ngodi, chii ¥ khong dé méng Gng khdi tring véi méng
nha. o : _ ‘

- 6 Bo tri trong nha lo

Nguyén tic chung khi b tri la dam bao tot nhat’ céc Chl tiéu vé kinh (&, ky
thuat va an toan. C¢ gang tan dung dién tich, khong gian, cd gang riit ngén khodng
cich c4c loai ong din, thudn tién trong viéc'di lai, van hanh, kiém tra, béo dutng
va stta chita. Theo kinh nghiém, dudi day néu lén mot vai kich thude tham khao.
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1. Bam bao khodng cdch cin thigt gilfa cic 1o dé tién cho viéc di lai thao téc
van hinh, bao dudng, stia chita, thi du véi 10 hoi tir 5 + 20 T/h, khodng céch giita
céc 10 khoang 2,5 + 4 . '

_ 2. Vé phia chi cén d€ di lai, khong cdn thao tdc van hanh bdo dudng siia chita
thi khodng céch giita cdc 10 cling nhwr (i 16 dén tudng khong dudi 1 m. Phia mal
trudc 10, néu 1a 16 ding cfin ¢6 khodng 2 1, néu 14 cde loai 10 khdc phai ¢6 khoéng
3.5+ 4m.

3. Cac thiét bi khdc nhau nhir bom, quat, v.v... , thi khodng céch bé ngodi gitta
cdc thiét bi hodc dén tudng khong dudi 0,8 m, noi khong cin di qua cd thé gidm
bt, nhung khong dudi 0,5 . ¢

5.3.2 Hé théng cap than va thai tro xi

Cap than va thi tro xi 13 hai cong viée ning né, bui bim, dnh huéng xdu dén
sttc khod clia cong nhan va vé sinh moi trudng nén tuy theo didu kién kinh & k§y
thuat, tuy theo mic st dung ning luong nhiéu it ma chon bi¢n phép thich hop.

1. Véin chuyén nhién lidu
Tuy theo diéu kién cy thé, c6 thé chon mgt trong cde phuong thic sau:

Vi mife tieu thu than it, thi du dudi 1 774 c6 thé ding phuong phép thi cong.
Vi mie tieu thu khodng (rén dudi 10 7/h ¢6 thé két hgp thi cong v6i mot $6 cong
cu cai tign nhu xe ddy, xe godng dé chuyén chd, ding baling d€ dua 1én cao. Vi
miic sit dung than nhiéu hon, ¢6 thé ding thiét bi co khi hod nhw vit 14i, bing tai,
cin truc d8 van chuyén nang len cao. Khi ding bing tii nghiéng, d& van chuyén
1én cao, cdn chd ¥ do nghiéng khong duge qud 16n, nhién liéu s& bi trugt trds lai,
g6c nghieng thudng khong qué 18° khi tii than cuc va khong qua 20° khi tai than
cam. : o '

2. Tich trit than

Lo hoi thudng 13 trung tam hoat dong clla nha mdy, dé dam bdo lam viéc
khong gidn doan, lugng than thudng phii dy trit cho vin hanh mot thing & bii
than. Than thudng dé ngoai trdi, chiu tdc dong clia mua ning, tinh chal 1§ hod thay
i nhiéu nhu chét boc gidm, thanl: phdn chéy cling bj 6xy hod lam gidm dén nén
nhiét tri cling giam, nhung lai lam ting nhi¢t d¢ trong 1dng dong than ¢ khi dan
dén tu chéy, do vdy tuy theo chiing loai than ma chon Kich thude d6ng than. Chiéu
rong dGng than, c6 thé chon 6 + 12 m, cdn chidu cao thi tuy theo chit boc nhiéu
hay it, thdi gian dy trif dai hay ngdn, thi du nhu dy uit dudi hai thdng, chida cao
déng than nau khong nén qua 2 + 2,5 m, than m& cé chilt bée trén 20% chon 2,5+
3,5 m, chit boc dudi 20% chon dén 3,5 m, cdn antraxit co thé chon d¢ cao iy y,
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w thoi gian duy trit dad hon thi chiéu cao chon thdp hon, thi du trén hai thdng dy
tir; chiéu cao dong than nau khong nén qua 1,5 + 2 m, v.v...

" Dién tich bii than ¢6 thé tfnh theo cong thic:

24.8,.m.k

F= NI : (5-3)
h.p.yp c

trong. dé:

B, - lugng than tinh (odn tiéu thu trong 1/, tinh cd roi vdi nén cin tang Ién
khoang 2 + 4%;

m - 8O ngdy cén du phong;

h - chiéu cao dong than cho phép, n1;

@ - he s6 do géc chdt ddng ty nhign, bing khodng 0,35 + 0,40;
k- he sO xét dén dudng di lai trong bai than, 14y khodng 1,5 + (

p - khoi lugng néng clia than chit dong (kg/m*), chit tv do lhong ﬂludng, lhdn
nau ¢& p = 700 + 800, than da 800 + 850, than antraxil chon lwa 900 <+ 950,
antraxit cam 950 + 1000 kg/nr'.

Mait bdi cdn c6 dd doc nhét dinh dé thodt nudc, nén bs trf do nhiét do & noi
ndng nhat.

Ngodi bii than di (rlf, rong gian 10 cling cén ¢6 phéu than hojc bé than, d0 dé
vin hinh trong khoang 8 + 14 gié. D véi phéu than & cao, ddy phdi c6 gdc
nghiéng khodng 50 + 65° dé khdi tic than.

D3i véi budng liva dot bot than, thi trén dudng dua than tr bdi dén gian o,
phéi qua cdc cong doan sau:

. - dap so bd nhiing tang than to thanh cuc kich thude khong quéd 15 » va tach
mat sal. .
© - d4p nhé nhién ligu, tich cdc manh tap chat khé nghién nhu g6, réc, v.v..
- sily, nghién va tdach bot than dat iéu chudn d& dot, dudng kinh trung blhh
khodng 40 gan, tuy theo loai than, thi du quy dinh bt than antraxit dat R,, = 8%,
nghia 1a khi ding ray c6 canh 90 gm, chi con 8% hat khong 1t ma thai.

qo

- chuyén bot than dwa trye ti€p dén voi phun hotc phéu than trung gian.
i

3. Thdi tro xi

Sau khi dot hét nhimg thanh phin chdy duge clia nhién liéu thi phai thai kip
thoi tro xi, tie 13 phdn chat rin khong chdy duge. C6 loai 10 hoi thai tro, ¢6 loai

205



Admin
Textbox

Admin
Textbox


B

théi xi titc Ia tro bi nong chay. C6 loai thai xi iong (de 1a thai xi dang O dang nong
chay, ¢6 loai thii xi kho tic 1a cho xi déng dac réi méi thai ra ngoAx Tro xi ¢6 thé

t4p trung ngay & day buong Iira, cling c6 thé bi khéi mang di 10i tdch ra & by khir .

bui, tir d6 van chuyén dén cic bai thai tro xi.

C6 nhiéu bién phap thdi tro xi, tuy theo cong sud, trinh do k¥ thuat, c6 thé
chon céc bién phap sau:

- Bién phdp thi cong, ding xe ddy xe godng,.
- Diing thiét bi co khi hod, méng nghiéng, v.v...

- Thai tro xi bang, thiy lyc hoic thuy khi dong luc.

5.3.3 H2 thdng cap dé‘u

Thong thu‘(mg cdn du trit ddu di dung khoéng 1 thang, néu didu kién cung
cép, vin chuyén dé ddng c6 thé chi cdn dy tri¥ khodng 10 ngdy doi khi cdn c6 thé
thdp hon. Khi b& tri cdn chi ¥ khoang cdch gitta cdc bdn, tuy theo dung tich to

nhd, c6 thé 14y theo s6 licu kinh nghiém sau: 14y khodng 3 m1 cho bén 1000 + 4000
nr', 4 m cho loai 4000 + 6000 7, 5 m cho loai 6000 + 8000 m’, khodng céch tit
mép bén dén tudng bao 1oy tir 3 = 15 m, bén thudng dat ndim trén 16p cat, sau
xudng khodng 50 + 60 cm, va cao them khodng 20 + 30 cm. Bén ddu. thudng tam
b‘fmg thép hinh tru, dudng kinh c6 thé tr 1 + 9 . Trén bén diu thudng ¢é bé ti:

- 6ng thong khi dé trdnh ting 4p sudt llong bén, dudng kinh & Ong khong nhd
hon 1,5 inch (khoang 3,8 em), ddu cong xudng 45° bit bing lusi sit dé tranh mua
va hod hoan. :

- Ong hit ddu; thudmg khong dé miéng sdt day ma cdch day khong dudi IO cm
dé tranh hiit cin, vai ba nam phai lam vé sinh mot lan.

- BS gia nhiét, thudng lam 6ng vanh khuyén ddt gén ngang, thudng gia nhiét
bang hoi, c6 thé c6 tir dong diéu chinh dén nhict do khoang 30 = 40°C, ddy dé
nghiéng khodng 1/50 dé dé ding thdi nude ngung, thutmg khuyén khong ding
dién, 1’t an toan.

- Dong hé do mic dau: it dﬁng Gng thuy tinh ma thm‘mg ding phao két hgp

Vi (hude do, thudng con do cd nhiét do dé hiéu chinh vé nhiét d§ chuﬁn nhiéu
nuée chon 15°C.

- Ong hoi cifu hoa: khi ddu bdc chdy & cdc bén ddu bén canh hoac chinh &
trong bOn thudng cho hoi nude vao dé dap tat. !

Bon dau thudmg duge son chong i ca hai mit, mit ngodi con boc cédch nhiét
day khodng 40 + 100 num, trat vita ciment, boc t6n trang kém, nhidu khi son mau

206


Admin
Textbox

Admin
Textbox


= :qang aé glal‘ﬂ bét sur hip thy bic xa mart tedi. Bon daun (,ung c6 thé dit ngdm dudi
© ddt, loai nay dung tich thudng khong qua 20 »7, cling ¢6 méng, treo, d& va cling
. chi ¥ thodt mxde.

Tir bon chita, ddu duge dua dén céc thing cip div bang bom hodc chay tu
nhign. Thing cdp ddu thudng chta da dot trong khoang 4 + 5 gio.

Khi chon cac Sng din ddu, cin luu ¥ d&n 18 lye vi dd nhdt cha ddu 160 hon
clia nude 14t nhidu, lai thay ddéi rdt 16 rét theo nhiét d9. V& mia dong, nhiét do
giam, do nhét gim, trd lyc Lang, tham chi ¢6 thé khong chdy duge, cén phdi gia
nhiét, khi thiét k€ can giéi quyét cd tinh trang bt 1¢i nhat. Thu(mg khong ding dng
bang hop kim ddng dé trénh tic dung clia luu huynh hay c6 trong ddu, tiét dién
8ng din ddu thudng, 1on !\hoang gdp doi Ong dan nude, ¢ ithé tinh theo kinh
nghiém véi téc d6 dng hiit ddu Mloang 6 + 12:miphiit, éng thai ddu khoang 12 + 21
miphiit.

Trd luc trén dudng 6ng din b thé duge khiic phuc bdi bom hodc do cao clia
thiing ddu. Khi dung bom thudng ¢ b trf duding t4i tudn hoan diu, Khi ding chiy
tu nhién, do cao ciia thing ddu phii ddm béo khodng cdch ldc mite ddu thép nhat
déntruc voi phun i 2 + 5 m, dudng kinh 6ng tuy thudc vio khodng cach i thing
déu dén vdi phun, dudi 6 m c6 thé dimg Gng cé du’cmg kinh trén 2,54 ¢m, xa trén 6
m ding 6ng dudng kinh trén 3,8 cm. Ciing cén luu ¥ bd trf van xd nudéc dong & noi
thép nhat dé khoi &nh hlIO‘ﬂg qué trinh chdy cua nhién héu va bo tu van xa khi &
noi cao nhit. :
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_ __ _ Cht{q?z_g vI
VAN HANH, BAO DUONG
VA XU THE PHAT TRIEN LO HOI

Van hanh, bdo dudng va stta chita [d hai ¢6 cdc quy trinh riéng, & day chi néu
mot 56 nguyén 1y dé c6 thé nim vi 1y gidi cdc quy trinh dé. :

6.1 MOT SG CHI TIEU KINH TE KY THUAT

D ddnh gid hicu qud 1am viée cla thiét bi 15 hoi, thudng phai ditng dén céc
chi tiéu kinh t&, k¥ thuat vi an toan. :

6.1.1 M&t sd chi tidu kinh t&
Thudng dung cdc chi tiéu sau:

1. Hiéu sudt 16 hoi

~ Cling nhur céc thi€t bj khac, hiéu suit 13 ty 1¢ giita niing lugng c6 fch, sir dung
duge véi tong ning Tugng dua vao. Nang lugng c6 ich & day 1a ning Iugng dong dé
san xudt ra nudc néng, nudc soi hotic hoi nude, cdn ning luong dua vio 1a nhiét do
d6t nhién ligu toa ra, (a thudng dung hai loai: higu sudt tho (brutto) va hiéu sudt
tinh (netto).

Hiéu sudt tho tinh theo:
Y _ 2. DAL
B.Q! B.QV

1

x 100% (6-1)

N

Hiéu sudt tinh tinh theo:
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C6 loai cong td theo thé tich, c6 loai theo t8c dg.

Cong to nuée thudng cling cd cong to thé tich va cong to toc do, con cong td
déu thi hau hét 1a cong to thé tich. Ngudi ta con ding cong to nhigt dé do nhigt
lugng tich 1uy trong hg thong gia phiét nudc néng, c6 thé dén nhigt do 20°C, dp
suit 40 bar. Cong to nhigt c6 ¢ cffu tich I lzgng nudc va higu nhigt 4o ddu vao
va déu ra.

£, Thiét bi do thanh phdn khoi

Po thanh phin khéi ¢d § nghia quan frong, lam co s& d& danh gid ch€ do van
hanh, hiéu qua clia qua tiinh chdy va mitc d¢ anh hudng dén vé sinh moi tredmg.
Do thanh phan khoi ¢6 thé dua trén nguyén 19 hoé hoc hodc vat 1y, c6 thé hién sO
hotc ty ghi, ¢ thé do lien tuc hay gi4n doan.. =

P

Thigt bi hod hoc thudng dua theo nguyén 1y la: mdi thanh phiin. clia san phdm
chdy ¢6 thé bi hdp thu bdi mQt hodc mot vai hoa chét nhét dinh, thf du nhu potasse
' ¢6 thé hap thy CO,, SO,; pyrogaliol ¢b thé hap thy O,, v.v...

Ngudi ta con ding thiét bi phan tich thanh phén 6xy bing dién hod, hoic bing
stte hit ti tinh; phan tich thanh phdn CO,, V.V... nhd sy khdc nhau vé hé s6 dén
nhiét clia ching.

5. Péng hé do mitc nude - ong thuy

Ong thuy ding dé do
mtic nude trong balong dam
bao dao dong trong mGt pham
vi nhit dinh; miic nudc cao
qud Anh hudng dén chét lugng
hoi, mic nudc thdp qud,
khong an toan cho bé mit
truyén nhiét.

Déng hé do mic nude -
duge dua trén nguyén tic binh
thong nhau. Thudng dung ong
thuy séng, ong thuy i va éng
thuy thip (hinh 5-1). .

Ong thuy séng la mot
ng trong sudt, ddu dudi noi
v&i khoang nude, ddu trén noi
vdi khoang hoi. Theo nguyén
tic binh thong nhau, mdc
nudc trong &ng cao gin bing i
mic nudc trong balong, hol Hinh 5-1. Ong thuy do mic 19ng.

"
|
|
|
|
|
-
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thap hon mét it do baléng c6 bot hoi. 6ng thuy 1am bing vat liéu trong sudt dé c6
thé truc tiép doc muc nude, 4p sudt thap 6 thé diing Gng hinh tron, dp suft cao cb
the ding Sng thuy det, mét thuy tinh trong sudt, db day, ghép vdi ba phia bing kim
loai.

6n‘g thuy t6i chi 14 hai van nudc, mét dit & vi trf muc nude thdp nhdt, md ra
ludn ¢6 nude chdy va van thit hai dat & phia mitc nudc cao nhat, mé ra khong duge
cd nudc.

Ong thuy thap ding cho 15 hai cé balong dat & vi trd qué cao, khong c6 dién
ki¢n doc trye ti€p mic nude trong balong. O day van dua trén nguyén tic binh
thong nhau nhung cin ding thém thuy ngan, mot chdt 14ng khong hod tan véi
nude. Mot nhénh gilt mic nude khong ddi, nhanh kia c6 mitc nudc luon bing mifc
nude trong balong. Khi mifc nude trong balong thay déi thi mite nude trong Ong va
qua d6 mic thuy ngén trong Gng hinh chit U thay déi. Poc mic thuy ngan & vi trf
thip ¢ thé suy ra mitc nude trong balong.

Nhiéu khi ngudi ta con b6 tif chuong hoiic dén bdo khi mic nude xudng dén
miic nude thdp nhat dé kip thai xi& 1y

5.1.2 Thiét bj an toan

Lo hoi 1am viéc dudi 4p suét cao va nhigt do cao dé gay ra hién tugng ph4 huy
thi€t bi, khong nhitng anh hudng dén kinh t€, ky thuat ma cdn ¢6 thé inh huéng
dén sitc kho¢ va tinh ménh ngudi van hanh, do vay trén 15 hoi phéi trang bi céc
thi€t bi an todn d€ gidm dén mifc t6i thifu téc hai. N6i chung, thigt bi an toan
thudng xuyen ddng, khi ¢6 nguy co vugt qué &p sust hodc nhiét do cho phép thi
chit dong md& hoic phd huy & vi trf chon trude.-

1. Van an toan

La thiét bj d€ khong ché dp sudt 1> hoi khong dé vugt qua gidi han cho phép
c6 thé phd hu thiét bi. Trén 1 hoi, van an toan duge dit & balong, & ddu ra bo qud
nhiét va & ddu vao, ddu ra bo ham nude bing gang.

Khi lam viéc binh thu&ng, van an todn déng, khi 4p suat vugt qud pham vi cho
phép thi van an toan tr ddng md, x4 bét hoi ra ngoai 1am cho 4p sust gidm dén mic
cho phép, lic d6 van lai ty dong déng lai.

Theo lyc tdc dung déng md, c6 thé chia thanh hai loai: loai ding hwc clia 1 xo
vé loai trong luc. Loai trong lyc ¢6 thé két hop vdi he théng don biy dé diéu chinh.
Trong 10 hoi nang sudt I6n 4p sudlt cao ¢dn ding loai van xung lugng, né bao gdm
mot loai van an toan nhd, loai 10 xo hodc trong luc, nhung khi van md thi hoi chua
thdi ra ngoai ma ding d¢ md van x3 hoi chinh. Cdu tao ciia cdc loai van an toin
duge biéu dién trén (hinh 5-2).
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Van an todn kiéh lo xo

Hinh 5-2. C4u tao cac loal van an toan.

Y T toan kiés xung ldong
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Trong loai van 10 xo, lyc dé dong kin dia van 1a Iuc cha 1d xo. Tuy theo 4p
sufit cho phép ngudi ta diéu chinh do nén 10 xo thich hgp, cong viéc nay 12 clia cdn
b¢ thanh tra, sau khi diéu chinh phéi cip chi, khong duge tuy tién thay ddi. Khi
lam viéc binh thudng, Iuc cia 10 xo 16n hon luc tic dung cla hoi, van duge dong
kin, khi Iyc clia hoi 16n hon lyc cla 10 xo thi van md, hoi x4 ra ngoai, dp sudt gidm
xudng, khi thép hon lyc cla 10 xo thi van lai déng 1ai.

Van an toan kiéu trong luc ding trong lugng clia hon bi hoidc dia van dé déng
kin, khi luc ddy clia hoi 16n hon trong luc ciia bi hoic dia thi van duge mé ra dé xa
hoi, loai ndy chi ding véi thiét bi dp suélt rdt nhd. Khi 4p sudt 16n hon, cdn thém hé
th6ng don bdy dé tang Iyc tac dung lén dia van. S6 lugng va vi trf cdc qua ta trén
don by quyét dinh dp suét cho phép cia 10 hoi, phii do cén bo thanh tra diéu
chinh va cap chi ¢& dinh.

Khi 15 hoi lam viée, trong lugng cdc qua ta, ting 1én qua hé 1hc3ng don biy dé
Ién dia van, déng kin lai. Khi dp sudt hoi tang 1én, lyc ddy dudi dia van thing luc
da cha c4c qufl ta véi h¢ théng don bdy, dia van duge md ra, hoi thoét ra ngoai, khi
xuéng téi mitc thip hon 4p suft cho phép, van lai duge déng lai.

Hai loai van trén déu c6 nhuoe diém 13 rdt khé dam bdo do kin cla dia van,
nhdt 1& khi kich thude dia van 16n, tic 1a phéi x4 ra lugng hoi nhiéu, do vy véi 1o
hoi cong sudt 16n thudng phéi ding van xung lugng.

(3 day ciing diing van an toan nhé, kida 1o xo hodc trong lue; ciing duge mé
khi 4p sudt hot wirot qud gidi han cho phép, hoi nay chua xa ra ngoii ma cho vao
phia trén cha pittong dé md van chinh, x& bét hoi ra ngoaj Khi hai xa, ap sudt da
nhd hon mie cho phép thi van an todin duge déng lai va dudi sic ddy cua hoi van
chinh ciing dong lai. : -

2. Pinh chi

La mot thiét bi dadm bdo an todn cho bé mit truyén nhigt, ngudi ta lam mot
dinh chi gfin vdo bé mit truyén nhiét cdn béo vé bing ren. Dinh chi 13 mot cai ndt
g6m hai phdn, bén ngoai 1am béng thép, cé ren, chinh giita 14 c4i'16i 1am bing hgp
kim chi ¢6 nhiét do nong chéy thdp. Khi lam viéc binh thudng, dinh chi cling nhu
bé mit truyén nhiét duge nude 10 lam madt, khi lugng nude xudng qud mic, nhiét
d0 bé mat tang 1&n, d€n mot nhiét do nio d6 ¢6 (hé nguy hiém cho bé mit truyén
nhiét, thi 15i chi bi néng chdy, nudc v hoi phun ta lam tit 15 va bdo cho ngudi van
hinh bi&t dé x{r Iy. Dinh chi diing nhiéu trong 15 hai nhu ddu may xe lira hai nude.

3. Cita phong nd

Trén tudng buéng lira, nhat 13 trong 10 hoi d6t ddu thudng o6 bG trf clta phong
nd. Thudng 12 clta nghiéng, tiét dién hinh chit nhat, thudng xuyén déng nhd trong
hegng clia ndp ¢6 ban 1&. Khi trong budng lira ¢6 hién twong chdy dot ngdt, 4p sudt
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Iang qu’t pham vi cho phép, thing trong lwgng ctia nép thi duge mé ra, x4 khéi ra
; ngom ap sual gidm thi nap lai ty dong déng lai.

4 Nap phong ndé

s Trén dlro'ng dng din nhién héu nhu bﬁt than thu’crng gén nhitmg nip phong nd
dé trdnh nd do hién tugng (v bée chay Day 14 nhitng doan ¢ng cut, dinh hinh ellip
dirge bit kin boi mot loat kim loai méng, dé bi pha huy Khi trong Gng dan c6 hién
tuong tir chdy, dp suat trong ﬁng tang 1&n, pha huy nip bit, x4 ra ngosu lam cho ap
sudt giam, tranh dII‘OC nguy hiém. : .

5.1.3 Thiét bi tw dgng didu khién

Trong 'que’l trinh van hanh, nhiéa ho sir dung nhiét rdt 6n dinh, yéu cdu vé
thong s6 va san lugng hoi rdt khit khe, nhung ciing c6 nhitng ho Iai r4t hay thay
déi, ma 1 hoi phdi thod mén céc yéu cdu khdc nhau d6 nén phai trang bi h¢ thdng
ty dong diéu chinh, thod mén cdc yéu cdu cla ho ding nhiét, ddm bdo cao nhat céc
diéu kién k¥ thudt, kinh 1€ vii an toan. '

1. Diéu chinh qud trinh chdy
N6i chung, diéu chinh qud trinh chay ThlI'C hlen ba nhi¢m vy

NhJem vu thit nhat 1a dam bio thong s& hoi 6n dinh, dic blet la dp sudt. Ap
sufit 6n dinh ching t6 lugng hoi tiéu thy va hro‘ng hoi sinh ra can bing nhau, khi 4 ap
sudt gidm tie 12 Twgng hoi tieu thu nhiéu hon, cin phai ting thém nhign ligu dé sén
xufit nhiéu hon va khi 4p sudt tang thi nguge lai.

Nhiém vy thit hai 1a°dim bdo’ qud trinh chdy t6t nhat, nghia 14 diéu chinh
lugng gi6 cdp dam bdo hé¢ s6 khong khi: thira kinh t& nhdt phi hgp véi timg loai
nhién liéu.

Nhi¢m vu thit ba la dam béo ch& d6 thong gio can bing, dim bao dp suét hgp
1y trong buong Iira cling nhu trén duong 8ng dan gid va dn khdéi.

. Dé thye hlen nl-uém vu thu nha't thu‘(mg 1dy xung lugng 1a su‘ thay déi luu
lugng hoi va sy thay ddi ap Suﬁt tlong 15 hoi. BE thye hién nhiém vu thi hai,
thudng iy xung lu'dng 12 néng o oxy hoic RO, trong khéi, né thé hieén h¢ s¢
khong khi thiva. D¢ thuc hién nhlém Vi lhu‘ ba [hu‘o‘ng 18y xung hro‘ng la d@ chan
khong trong budng Itra.

2. Diéu chinh sdn lugng hoi cia lo o

" Thyc chét 1a diéa chinh lugng nhién ligu v khéng khl dé cd qué trlnh chay tét
déng thét cung edp huu hugng hoi pht hgp véi ho sit dung, nén thict bi diéu chinh
¢6 thé chung véi diéu chinh qué trinh chay.
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3. Diéu chinh nhigt d6 hoi qud nhiét

Khi mot ch€ d§ van hanh thay ddi thi luon kéo theo sy thay déi nhiét do hoi
qud nhi¢t nhat 12 khi chi ding b0 qud nhi¢t ddi luu hoic bifc xa, néu ding phdi hop
ca ddi luu va buc xa thi thay di ft hon do ¢6 sur thay ddi bd trir giita bo qué nhiét
d6i luu va bitc xa. D diéu chinh nhiét do hoi qué nhiét, thudng ding bo giam on,
loai be mit hay loai hén hgp. Trong bo diéu chinh hoi qu4 nhiét, thudng 14y xung
luong 1a t8c d¢ thay déi nhigt do hoi tai diém sau b qua nhi¢t cp mot va nhiét do
hoi & cilta ra d€ thay d6i che do 1am viéc chia b gidm on, doi khi con phai thay déi
hru lugng nuGe cdp va lwgng nhi¢t sinh ra trong budng lira.

4. Diéu chinh miic nudc trong baléng

Mtc nude trong balong dnh hudng dén chat lugng hoi va do an toan cha bé
mdt truyén nhiét, nén phii didu chinh dé dam bao trong pham vi cho phép.

C6 thé ggp mot s6 logi he théng diéu chinh. Loai thit nhat chi 18y xung luong
duy nhdt 12 mic nudc trong balong, loai thit hai 1dy hai xung lugng 14 mitc nudc va
luu Tugng hoi, loai thit ba diing nhiéu nhét, 14y ba xung luong 12 mic myde, lwu
lugng hoi, va luu lugng nude c4p dé ddm béo miic nudc trong balong én dinh ciing
nhy hé thdng cip nude 1am viéc én dinh.

5.2 KHUNG LO, TUONG LOVABAO ON

~ 52.1Khung 16

- Thudng la mt két cdu kim loai dung dé gii, treo, d6 tdt cA cc bd phan cha 1o
hoi, ciu thang, san phuc vy, doi khi ci mdi nha, v.v..., va truyén tii xuéng méng
nha. _

Khung 16 thudng gom cot chinh, cot phy, ndi véi nhau bing c4c ddm ngang,
dam chéo. Cot va ddm thudng lam béng thép hinh chit I, U, T, L, v.v..., d¢ don
hoac han ghép lai v4i nhau, & chan cgt thudng han thém t4m 16t phing d€ phan bg
rong va déu lén méng. Cac phdn tir ciia 19 hoi duge treo hogc dd Ien khung, chd §
1a khong d€ céc chi tiét chiu thém céc tng sust phu qué 16n nhu bi uén qué nhidu
hoic gidn nd nhit. ' o o : '

CAu thang, san thao téc, dudng lién thong giita céc 1d phai dim bao thuan tien,
an todn, thi dy nhu:

- Phéi lam bang vat liéu chju dugc nhiét, khong diing ‘thanh thép tron, t&m
thép tron, ¢6 lan can khong thip hon 1 m, phia dudi ¢6 tdm che khong thip hon 10
cH.
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chi ‘¢du thang cao trén 1,5 m thudng do dsc khong qué 50° chiéu rong
'-"i{h'ong'_-qué-. G600 mim, khodng cdch giita hai bac khong qud 200 r#un véi thang ¢6 do
déc 45 + 50° va khong qua 360 mm véi ciu thang thing diing, chiéu rong méi bac
‘khong nhd hon 80 mum. ,

- Cit khodng 3 m cdu thang cdn ¢6 san dimg chan, 10ng khong dudi 600 nun
Hodic 800 mm véi noi o6 thao tac, khong gian trén ddu khong dudi 2 m.

' 5.2.2 Tuding 16 va bio &n

1. Tdc dung va yéu cdu cita tuong 1o va bdo on’

bay cling 1a mot bo phan quan trong, ¢6 nhiém vu cich ly nhiing bo phan cé
nhi¢t d cao nhu 16p nhién lidu dang chdy, san phim chdy sinh ra, cdc bé mit
truyén nhiét, méi chit nhu nude, hoi, khong khi néng, v.v... véi méi trudng xung
quanh. C6 3 tdc dung chinh: :

a. Chong lot. _ _

Khong dé khéi néng, tro bui lot ra ngodi ciing khong d& khong khi lanh ben
1g0di lot vao trong dé gidm bt t8n thit nhiat vi dim bao v¢ sinh moi trudng.

b. Céch nhiét

Dim bio nhi¢t do mit ngoai clia thiét bj khong qué cao, anh hudng dén diéu
{ién an toan clia ngudi vAn hanh va gidm b6t nhiét hugng tod ra moi trudng xung
[uanh, cai thign diéu kién lam viéc va gidm tén that nhiét e

¢. Tqo thanh mgt bg phéin éng ddn sin phém chdy - : :
Chii § trénh cdc géc chét dé tich tu nhimg khi chdy dugc ¢ nguy co chdy nd,
iidm bét nhifng ché thay ddi tiét dign ciing nhu chiéu huéng dé giam bét trd Iuc.

Dé dat duge céc tdc dung trén, cin thod mén cdc yéu ciu:

1. C6 do bén vé nhiét _ o

Trung tam budng lira ¢6 nhiét do rdt cao, co thé 1én dén 1600°C hoiic hon nita,
hicu khi lai ¢6 xi 16ng, khong chi ¢6 tdc dung nhi¢t ma lai cdn c6 t4c dung ho4
oc. Nhi¢t do cla tudng 10 tuy thude vio cdu tao ciia 10 hoi, néu ¢6 tudng nudc
hdn, nhigt do khong qué 500 + 600°C, néu c6 din 0ng nudc che chén, nhiét do
rong 10 khong qué 800 + 900°C, nhung c6 nhﬁ‘ng budng liva khong duge che chén
I nhigt d ¢6 thé Ien trén 1000°C v.v... do vay phai chon vat liéu chiu nhiét thich
Jp, nhwr zirconi c6 d chiu lira £t cao, ¢é thé chiu dén 1800 + 2500°C nhung dit
én. Cromit (Cr,0,) chita khodng 35 + 43% chiu duge khodng 1800 + 2000°C,
wong ding hon 1a samét, gém chil y&u 13 silic oxXyt (5i0,) va nhom oxyt (ALQ,)
dang vién hodc bot, chiu dén khoéng 1730°C; diatomit 13 vat liéu x8p, gém chil
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yéu 1a Si0, c6 he chiu déh 900 + 1000°C. Bolomit (MeCO, v CaCO,) hoiic ke
hop véi khodng 15% amidng thanh xovelit chiu duge khodng 450°C.

2. C6 tinh céch nhigt tat _

Beén trong budng 1ita nhi¢t do rét cao, ben ngoai tudng yéu cdu nhigt do thép,
nhi¢t do mit ngoai khong qua 50°C & noi ¢ ngudi 1am viéc qua lai, noi khéc cling
khong qud 70°C, nén tudng 10 phii c6 do’cdch nhigt (6t, phii 1am bing nhiing vat
ligu ¢6 he s§ din nhigt thap, thudng ding 14 amiang & dang bot, két thanh sgi hoic
dét thanh vai. Amidng c6 thé chiu 6 nhiét do khodng 500°C, trén 600°C amiing s&
bi ndt vyn ra. He 56 déin nhi¢t thong thudmg c6 thé tinh:

A =014 +0,00023¢ (5-1a)
dét thanh vai cé:
A =0,123 +0,000185¢, Winm.K (5-1b)

6 thé ding zonolit, xovelit ¢ A bing khodng 0,093, W/m K, cling thudng diing
bong khodng (béng thuy tinh), c6 thé chiu 16i nhi¢t dp 600°C, heé 6 ddn nhiét cia
né phy thudce vao khi lugng rieng, khi p =120 kg/n?’, thi:

A = 0,049 +0,00015¢ ‘ (5-2a)
khip= 300 kg/m’, thi:
A= 0,0672 +0,000128¢ (5-2b)
3. C6 kha nang bit kin
TuOng 10 phii c6 khi nang bit kin, khong ¢ khéi bui trong budng lira va

dudng dan lot ra ngodi khi ap suil duong va ciing khéng duoe dé cho khong khi
lanh lot vao trong, dé ddm béo tih kinh &, k¥ thudt va v¢ sinh moi trudng,

4. Mot s6 yéu cdu khac

Ngoai ra tudng 10 phai thod min mot s§ yéu ciu khdc nhu do bén co hoe, khéi
lugng nhd, ché tao sta chita dé dang, gi4 thanh ha, v.v...

Cho dén nay, chua tim dugc vat ligu thod man dugc déng thi t4t ca cdc yéu
cdu trén, thi du nhu vat lieu chiu lra chiu duge nhiét do cao nhung céch nhigt
khong t6t, ning né, dit tién, v.v... , con vat ligu cdch nhiet (6t, nhe nhimg lai
thudng khong chiu duge nhiét d6 cao, khé bit kin, v.v.. Do viy, thong: thudng
tudng 10 phdi lam thanh mot s& 16p, 16p trong ciing diing vat Liéu chiu Ifra dudi
dang gach vién hodc vita, 16p thit hai ding vat liéu cdch nhiét nhung thudng khé bit
kin nén phéi thém I6p thit ba dé chen va bit kin, '
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=20 Cdiu tao twomg 1o

" Tuy theo mitc d¢ chiu nhiét tir budng hra, cho dén nay da c6 ba loai ciu tao
© prdmg 10: tudng nang, mdng nhe va twdng treo.

a. Twong ndng

LA loai tu'ofng dimg khi tryc tu’fp chiu tdc dung clia ngon Itra, I\hﬁng dugc che
chiin bdi dan 6ng hodc tudng nude, nhiét d¢ mit trong cla tudng khi van hanh cé
thé lén dén 1200 + 1300°C. Tu‘o‘ng thuong chia thanh hai IOp, 16p trong xay bing
gach chiu Hra kich thuée 230 x 113'x 65 nin, diy 0,5 + 1 vién, 16p ngoai xay bing
gach d6 thong thudng, kich thude 240 x 115 x 53 num, day 1t 1 + 2 vién, téng cdng
tudng day 1,5 + 3 vien. O nhiing viing nhiét do khéi thap, gidm chidu day Idp gach
chiu 1{ra, khi nhiét d9 xuéng dudi 700 + 800°C, c6 thé xay hoan toan bing gach dd,
vi gach chin hra chiu duge nhiét do cao, nhung cdch nhiét kém lai rdt dét tién trong
khi gach dé céch nhiét t6t hon, lai ré nhung khong chiu duge nhiét do cao. Khi xay
cdn luu ¥ didm béao do bén co hoc, giita hai 16p cdn ¢6 gach cai cong, cb thé ding
thém méc kim loai, mach vita gifta cdc vién chi nén day 1 + 2 mm, khong nén qué
3 non, mach vita gach d6 khong nén qué 5 + 7 nun. Vita chiu llra thudng trdn theo
ty 1& 111 kg bot samot min dudi 1 mm v6i 42 kg dét sét chiu 1lra va 55 /it nude duge
khodng 280 kg vita.

Chiéu cao tuong khong qua 10 + 12 m, thudng khodng 4 + 8 m, n€u cao qud
thi phan thanh hai ba doan, doan dudi ciing dit 1én méng, cdc doan trén xay lén
ddm 1am bing thép hoiic bé tong cot thép. PE ting thém tinh cich nhiét, giita hai
Iép ¢6 thé trix kKhe hd rong khodng 7 + 20 mni; dé cho ryr do din nd nhiét, & cde gée
tudng dianh khe hd khoang 25 mar; néu tudng dai trén 5 m, & giita ciing ¢6 khe bl
gian nd, tlong khe bi glan nd thudng thudng cheén sgi dm1dl’lg, dé tranh khong dé
lot khi hogc xi rin roi vilo dnh hucmg dén dan nd.

b. Twong nhe

Thudng dung cho cdc budng lra ¢ dan dng che chin. D& gidm nhe trong tii
clia tudng l4c dung 1én cédc 18p gach dudi, thudng chia chiéu cao tudng thinh nhiéu
phan, m&i phin cao khodng 1000 + 1500 nm, duge dat 1én cdc gida do méc véi
khung 1o nhd mot s& vién gach dinh hinh va méc. Cdc phin cé thé xay bing gach
vién nhung ciing dung cac tdm bé tong diic sdn, 16p trong ding bétong samdt chiu
lfra day khodng 80 mm, 16p ngoai 1 bé tong amiiing + diatémit cdch nhiét day
khoang 60 nun, ngodi cling 14 16p bong khmng cdch nhlcl day khoang, 120 nim va
duge boc bing mot 16p ton.

c. Twong treo e

Diing ddi v6i bubng lira ¢é dan ong Tudng g@m mot vai 10p vira chiu Ifra va
céch nhiét gan thang lén din 6ng nhd cdc buldong gan sdn véi dng, doi khi ngudi ta
hin gai 1én Sng dé giit cdc 16p vita. Thong thudng tudng gém 16p cromit chiu lia
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day khoang 40 mm, 16p bé tong nhe cdch nhi¢t khodng 50 mm, 16p céch nhiét
xovelit day khodng 50 mm va ngoai ciing 12 tdp vita chén kin gém amiang, dat sét,
hic fn vA ddu khodng, giifa céc 16p boc bing 1udi sit mit céo, 18 khodng 20 mm,
ngoai cling boc bing ton. Ding tudng treo, Iim cho céch nhiét va do kin t6t hon,
trong lugng gidm nhiéu o6 thé dén vii ba 1dn nén pid thinh c6 thé gidm dugc vai ba
lén. '

5.3 NHA LO VA HE THONG CAP NHIEN LIEU, THAI TRO Xi

5.3.1 Nha lo

Thudng gip hai loai:

Loai nha 1o dgc 1ap va loai nha 15 b8 tf chung, & day gidi thicu 1oai nha 1o
doc 1ap.

a. Vi tri ciia nha 1o

Lo hoi 14 tung tAm cfp nhiét ctia don vi sén xudt, khi bd tri nha 16 cin ch ¥
cdc diéu kién sau:

1. Nha 1 nén bg trf gn v6i ho st dung chinh dé rit ngén mang ong din hoi,
ti€t kiem duge kim loai, gidm bét duge (8n that vé nhiét ciing nhu t6n that ap luc.

2. Tién lgi cho viéc cung c&p nhién lidu va thai tro xi. Thudng nén bd tri gén
kho nhién li¢u, cdn kho nhién liéu cdn b6 tf gin truc giao thong.

3. Nén b6 tif gin co s& sén xudt c6 lién quan v6i nhau dé phéi hop, hd' trg
nhay, thi dy nhu nén b6 tri gédn 10 luyén cdc, 10 khi hod, v.v... d€ ¢4 thé diing khi
dat 10, ding hoi cho viéc khi hod, v.v...

4. Phai tinh dén viéc m& 10ng sau niy: phii c6 khong gian dé c6 thé md rong
khi cén thi€t va tudng phia d6 khong nén 1im qué kién c6.

5. Phdi tinh dén dicu kién v¢ sinh méi trudng cho san xuit ciing nhu cu dan
xung quanh, nén dit gian 16 & phia du6i huéng gié chinh.

6. Can pht hop vdi tiéu chudn an toan ciia nha nudc.

b. Cdc yéu edu vé kién trite ciia nha lo

Khi x4y dyng nhi 16 cdn chd ¥ dén yéu cdu sau: \
1. Tuy theo kich thudc va dic diém cha 10 dé chon x4y nha mot tdng hay

nhiéu tdng, c6 diing tdng him hay khong.
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2. Phéi phu hop v6i yéu céu phong chdy chita chdy, thi du nhu tudng nha
khong duge 1am bing chdt d& chdy, phai ¢6 khodng céch nhat dinh tir dinh 16 dén
X& nha.

3. Trong nha 10, tuy theo ning suit 16n nhd, ¢6 thé chia thanh gian 10, gian
chita than, gian quat gié quat khéi, gian xt 1y nudc, gian phuc vu sinh hoat, v.v...,
phéi bo trf céc gian cho phi hgp véi trinh ty van hanh v sau niy khi md rong,
nhitng thigt bi kién c6 khong nén bd tii & phia danh md rong.

4. C6 thé thi€t k€ nha 15 kin, bdn 1 thién hogc 10 thién tuy theo dic diém khi
hau, thoi ti€t v thigt bi. Thiét bi ¢4 thé b trf tét ci & trong nha hodc mot s thigt
bi nhu bg khir byi, quat gid, v.v..., c6 thé b6 trf ngoai trdji.

5. bé phong tdc hai khi c6 su cd nd 1 hoi, phai tao cho dong hoi c6 duding
thodt ra ngo#i thuan tién. Thi du véi nha 10 ¢ mai nhe, trong lugng dudi 90 kg/ni’
thi ¢6 thé diing m4i lién, n€u mdi trén 90 kg/m’® thi phai trir clta thodt khong nhd
hon 10% dién tich mét bing chigm trén nén, cira thoét c¢é thé 1am trén m4i hodic &
tuong trude nhung phéi dit cao hon 10,

6. Nén nha 15 thudng khong nén dé thdp hon mit dit xung quanh nhit 13 san
ngodi dé trdnh hién tugng nudc chiy vio nha 18, ban than nén nha ciing cdn cé do
nghiéng dé nudc dé diang tap trung vé muong thodt nudce.

7. Cira ra vio nha 16 phdi dam bio an (oin, k€ ci khi cé su ¢d. Thi du nhu khi
dién tich nén nha trén 250 2’ thi 16 thi¢u phai c6 hai cita ra vao, dudi 250 m’ cé
thé ding mot clra, cénh cira phdi m& ra ngoai, con cénh cira giita cdc gian trong nhi
10 nhu phong lam viéc, phong thay quén 4o, v.v... thi clra m& vé phia 10 hoi.

8. Nha 15 phai ddm bdo 4nh sdng va thong gi6 ty nhién va nhan tao. § nhiing
vi trf quan trong cdn ¢6 ngudn dién doc lap dé cung cép dnh sdng ciing nhu théng
gi6 thai hét khi doc va bui bam ra ngodi. Nhiét do trong phong lam viée ciia cong
nhan vin hinh phdi ddm bdo, mia dong khong dudi +12°C, mita he khong vuot
qué nhiét d noi rém mét 10°C, & san thao tdc phia trén khong vuot qud them 10°C
nira, ma cao nhét ciing khong duge qué 45°C.

9. Khi dng khéi bo trf & ngodi, chii § khong dé mong 6ng khéi triing v6i méng
nha.

c. BS tritrong nhalo. o _ _

Nguyén tic chung khi b6 tif 1a ddm bdo 6t nhit c4c chi tiéu vé kinh t&, k§
thuat vi an toan. C8 gang tan dung di¢n tich, khong gian, cd ging rit ngin khoang

céch cdc loai 6ng dén, thuin tién trong vi¢e di lai, van hanh, kiém tra, bio dudng
va stta chita. Theo kinh nghiém, duéi day néu 1én mét' vai kich thude tham khéo.
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L. Dam bdo khodng céch cdn thit giita cdc 16 dé tién cho viéc di lai thao tic
van hanh, bio dutng, sira chiia, thi dy véi 1d hoi 6 5 = 20 T/h, khodng céch giira
céc 10 khodng 2,5 + 4 m. :

2. V¢ phia chi cin dé di lai, khong cdn thao tdc van hanh bdo dudng stra chiia
thi khodng cach gitta cdc 10 ciing nhu tir 10 dén tudmg khong dudi-1 . Phia mit
trude 16, néu 12 10 diing cdn 6 khodng 2 m, ndu 14 c4c loai 16 khdc phai 6 khoang
35+4m. ' '

3. Céc thiét bi khdc nhau nhi bom, quat, v.v... , thi khodng cach bé ngoai giita
cdc thi€t bi hodc dén tudng khong dudi 0,8 m, noi khong cén di qua c6 thé gidm
bat, nhung khong dudi 0,5 m. '

5.3.2 Hé théng cdp than va thai tro xi

Cap than va thii tro xi 12 hai cong viéc ning né, bui bim, &nh huéng x&u dén
stte khoé clia cong nhan va vé sinh méi trudmg nén tuy theo diéu kién kinh t& k¥
thudt, tuy theo muc st dung ning lugng nhiéu 1l ma chon bién phép thich hop.

1. Vin chuyén nhién licu
Tuy theo diéu kién cy thé, ¢6 thé chon mot trong céc phirong thiic sau:

Voimie tiéu thy than it, thi du dwdi 1 774 c6 thé dimg phuong phap thi cong.
V&i mic tieu thy khodng trén dudi 10 T/ 6 thé ket hop thi cong véi mol s8 cong
cu cdi tién nhu xe ddy, xe godng dé chuyén chd, diing baling dé dwa 1én cao. Vi
mife st dung than nhidu hon, ¢6 thé ding thigl bi co khi hoa nliw vit 14, bang (4,
can trye d€ van chuyén nang 1en cao. Khi ding bing tii nghiéng, dé van chuyén
1en cao, cn chi § d¢ nghieng khong duge qué 16n, nhién licu s& bi truot G lai,
g6c nghiéng thudng khong qué 18° khi tai than cuc va khong qua 20° khi i than
cam. ' :

2. Tich trit than

Lo hoi thudng 1a trung tam hoat dong cla nhd médy, dé ddm bdo lam viec
khong gidn doan, lugng than thudng phéi dy trit cho van hanh mol thing & bai
than. Than thuding dé ngodi trdi, chiu téc dong ctia mua niing, tinh chit 1y hod thay
d6i nhiéu nhu chdl bdc gidm, thanl: phin chéy ciing bi 6xy hod lam gi&in ddn nén
nhigt tri cling giam, nhung lai 1am ting nhigt do trong 1dng déng than ¢4 khi din
dén ty chdy, do vay tuy theo chiing foai than ma chon kich thuéc dong than, Chiéu
1ong dong than, c6 thé chon 6 + 12 m, cdn chiéu cao thi tuy theo chit bée nhiéu
hay it, thdi gian du trit dii hay ngdn, thi du nhu dy trit duéi hai théng, chiéu cao
ddng than nau khong nén qué 2 < 2,5 m, than md ¢6 chit bée trén 20% chon 2,5 +
3,5 m, chél bGe dudi 20% chon dén 3,5 m, cdn antraxit ¢6 thé chon do cao tuy ¥,
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iéu thi gian du trit dii hon thi chidu cao chon thip hon, thi du (rén hai thing dy
© frit, chidu cao d6ng than ndu khong nén qud 1,5 + 2 m, v.v...

- Di¢n tich bai than c¢6 thé tinh theo cong thic:

_24.B,.m.k ,

F , : o (5-3)
h.p.o

trong, do:

B, - Iugng than tinh todn tiéu thu trong I /i, tinh ca roi vii nén cin ting lén
khoang 2 + 4%;

m - $3 ngay cin dir phong;

h - chiéu cao dong than cho phép, m;

¢ - h¢ 50 do gée chit dong tu nhién, bing khodng 0,35 =+ 0,40;

k - h¢ s6 xét d&n dudng di lai trong bii than, 14y khodng 1,5= 1,6;

p - khoi Iugng riéng cia than chat d.f)'ng {kg/m™), chil tu do théng thudng, than

nau c6 p = 700 + 800, than dd 800 + 850, than antraxit chon lwa 900 + 950,
antraxit cdm 950 + 1000 kg/nr’.

Mat bai can ¢6 d¢ ddc nhét dinh dé thodr nude, nén bs trf do nhiet do & noi
néng nhit.

Ngodi bii than du trit, trong gian 10 ¢iing cdn ¢6 phéu than hodc bé than, di dé
vin hanh trong khoing 8 + 14 gi¢. DGi voi phéu than & cao, ddy phii c6 géc
nghiéng khodng 50 + 65" d€ khdi téc than.

Ddi véi budng Ira dét bot than, thi tren dudng dua than tir bii dén gian 10,
phdi qua cdc cong doan sau: _

- dap so bo nhitng ting than to thanh cuc kich thude khong qua 15 mm vi tach
mal sal. _ _

- ddp nho nhién liéu; tAch cdc manh tap chdt khé nghién nhu g8, rdc, v.v...

- sdy, nghién v tdch bot than dat tigu chudn dé d6t, dudng kinh trung binh
khoéing 40 gm, tuy theo loal than, thi du quy dinh bot than antraxit dat R, = 8%,
nghta 1a khi diing ray ¢d canh 90 g, chi cdn 8% hat khone 1ot ma thoi.

~ - chuyén bot than dua Lrye tiép dén vdi phun hodc phéu than trung gian.
' ¥ .

3. Thdi tro xt

Sau khi dét hét nhiing thanh phin chay duge chia nhién léu thi phdi thai kip
thol tro xi, tdc 1a phdn chét riin khong chdy duge. C6 loai [0 hoi thii tro, ¢6 loal
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théai xi tdc [a tro bi ndng chay. C6 loai thai xi Iong ti¥c 14 thai xi dang & clz_mg néng
chdy, ¢6 loai thii xi kho tidc 1a cho xi dong dic 161 méi théi ra ngoai. Tro xi c6 thé

tap trung ngay & d&y buéng lira, cling c6 thé bi khéi mang di 16i tdch ra & bo khir .

bui, tir d6 van chuyén dén cdc bii thai tro xi.

C6 nhiéu bién phdp théi tro xi, tuy theo cong sudt, trinh do k§ thuat, c6 thé
chon céc bién phAap sau:

- Bién phép thil cong, ding xe diy xe godng.
- Diing thiét bj co khi hod, médng nghiéng, v.v...
- Thai tro xi bang thuj’/ luc hoac thuy khi dong Iuc.

5.3.3 Hé thiing cap diu

Thong thm‘mg cn dy trit ddu db ding khoéng 1 thdng, néu diéu kién cung
cép, van chuyén dé dang 6 thé chi cdn dy trit khodng 10 ngay doi khi ¢dn c6 thé
thap hon. Khi b6 tif cin chii § khoang cdch giita cdc bon, tuy theo dung tich to

nhd, ¢6 thé 1dy theo s& liéu kinh nghiém sau: 14y khodng 3 m cho bén 1000 + 4000
n', 4 m cho loai 4000 + 6000 #7°, 5 m cho loai 6000 + 8000 »’, khoang cdch tir
mép bdn dén (udng bao 18y tir 3 = 15 m, bén thudng diit ndim trén Idp cdt, sau
xudng khodng 50 + 60 cm, va cao thém khodng 20 + 30 cm. Bon dau thudng Iam
bing thép hinh try, dudng kinh ¢6 thé tir 1 + 9 ». Trén bon diu thudng cé bé tri:

- 6ng thong khi dé trdnh ting 4p sudt trong bon, dudng kinh Sng khong nhd
hon 1,5 inch (khoang 3,8 cm), ddu cong xudng 45°, bit bing ludi sét dé tranh mua
va hod hoan.

- 6ng hiit ddu, thudng khong d€ mieng sdt ddy ma cdch ddy khéng dudi 10 cm
d€ trdnh hut ciin, vai ba ndm phai lim vé sinh mot 14n.

- B6 gia nhiét, thudng lam 6ng vanh khuyén dit gan ngang, thudng gia nhiét
bing hoi, c6 thé ¢6 ty dong diéu chinh dén nhiét do khodng 30 + 40°C, day dé
nghiéng khoang 1/50 dé d& dang thdi nudc ngung, thudng khuyén khong ding
dién, it an toan.

- Déng hé do muc ddu: it dung dng thuy tinh ma thlrong diing phao két hgp

véi thude do, thudng con do ci nhiét do d¢é higu chinh vé nhi¢t do chudn, nhiéu
nude chon ISOC

- Ong hai ctn hod: khi ddu boc chdy & cdc bon ddu ben canh hoac chinh &
trong bon, thuting cho hot nude vio dé dap tiL.

Bon ddu thudng duge son chéng 1f cd hal miil, mét ngodi cdn boe cich nhiét
day khoang 40 + 100 numn, trat vita ciment, boc ton trdng k&m, nhiéu khi son méu
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Ang d gam bét su hip thu bic xa mit troi. Bdn ddu ciing ¢6 thé dat ngdm dudi
ife locﬁ ndy dung tich thudng khong qua 20 »7’, cling ¢6 méng, treo, d& va ciing
i 3? thoat nudc.

_ Tir bén chita, ddu duge dua dén cdc thing cdp ddu bing bom hoidc chiy tr
-nluen Thiing c&p diu thudng chita di dot trong khoang 4+ 5 gio.

Khi chon cdc éng din ddu, cin luu ¥ dén trd lue vi do nhét cha ddu 16n hon
clia nude 1t nhiéu, lai thay déi rdt 8 rét theo nhiét do. V& mia dong, nhiét do
giam, d¢ nhét giém trer hue tang, tham chi 6 thé khong chay duge, cin phéi gia
nhiét, khi thi€t k& cén glm quyét cd tinh tlang bét 1¢i nhdt. Thlr(mg khong ding ong
bang hop kim déng @€ tranh téc dung clia lvu huynh hay cé trong dau, tiét dién
ong din diu thudng 16n khodng gdp doi dng din nudc, ¢b thé tinh theo kinh
nghiém vi (G d§ Ong hit diun Lhoang 6+12 m/phm ong thai dau khoédng 12 + 21
miphiit.

Trds Iye trén duding 6ng din ¢4 thé duge khic phuc bédi bom hoic do cao cla
thiing dan. Khi diing bom thudng cé bd tri dudng t4i tudn hoan dén. Khi ding chay
ty nhién, d§ cao cua thing ddu phai ddm béo khodng céch ltc mic ddu thip nhat
déntruc vdi phun (ir 2 + 5 m, dudng kinh éng (uy thude vao khodng cich tir thiing
déu dén vdi phun, dudi 6 m 6 thé ding 6ng c6 dudng kinh trén 2,54 cm, xa trén 6
m diing 6ng dudng kinh trén 3,8 ¢ Cling ¢én lwa ¥ b6 0f van xa nude dong & noi
thdp nhat dé khéi Anh hudng qué trinh chéy cfia nhién liéu va b trf van xa khi &
noi cao nhat.
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Chuirong Vi

VAN HANH, BAO DUONG
VA XU THE PHAT TRIEN LO HOI

Vin hanh, bao ducmg v stta chita 10 hoi c6 cdc quy trinh riéng, & day chi néu
mot s& nguyén 1y d€ c6 thé nim va 1y giai cde quy trinh dé. :

6.1 MOT SO CHI TIEU KINH TE KV THUAT

D¢ ddnh gid hisu qui 1am viée ca thict bi 1& hoi, thudng phai ding dén cac
chi tiéu kinh &, k¥ thuat va an toan.

6.1.1 M&t s& chi tidu kinh t&
Thudng ding céc chi tiéu sau:

1. Hiéu sudt 16 hoi

Ciing nhu cac thict bi khdc, hig¢u sudt 1a (y 1¢ giita nang lwong c6 ich, sit dung
duge véi tdng ncmg luong dwa vao. Nang luong ¢6 ich ¢ day 13 nang lugng diing dé
sin xudt ra nudc nong, nude so1 hode hoi nude, ¢on ning lugng dua vio 1a nhiét do

dot nhién ligu tod ra, ta thudng dung hai loal: hi¢u sudt tho (brutto) va hiéu suit
tinh (netio).

Hiéu sudt tho tinh theo:

Qu__ 2D, (6-1)
B.QY  B.QV ‘

Np =

Hicu sudlt tinh tinh theo:
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Ny = 9—# % 100% T (62)

B.Q.”

L4

'. 1  Q - nhiét luong hitu ich, tic 1a nhiét lu’ung da san xudt ra D kg hoi hodic nude
: nong Vi do tang entanpi 12 Al; '
' - lwgng nhiét ty ding cho bin than 19 hoi.

Trong céc 10 hoi hién dung, hiéu sudt tho c6 thé dat dén 93 + 94%.

2. Sudl tiéw hao nhién li¢u

L3 luong nhién ligu cdn thict dé sin xudt ra mot san lugng-hoi 1& 1 T/, CO thé
ding loai nhién ligu thic dang str dung nhung lhuo’ng quy vé loai nhlén licu quy
udc ¢6 nhiét tri 7000 keallkg hoac 29310 kitkg bi¢u thi bing:

b =2 T | (6-32)
D
hodc:
B.QY
w Lo 6-3b
® " prooo T’ (6-3b)
B.
(6-3¢)

®© Dp29310 " ™
Cong thic (6-3b) diing khi nhiét tri QU 14y don vi kcal/kg, con (6-3c) ding khi
ldy don vi kJikg.

Vi niang lugng ty ding cling ding sudt tiéu hao ning llrdng e d6i véi san
luong hoi 1 T/7, tinh theo:

E
=Y WhT (6-4)
Trong d6 E,, 13 lugng dién ndng diing cho bin than 16 hoi, AWi.

3. Gid thanh sdn xudt hoi
Day 12 chi tiéu t6ng hop nhiét, 1a ty s giita gid thanh va lugng hoi san xudt ra:

g:%,dﬂ,. S e

§

Trong d6 G 1a gid thanh, bac gbm gia thanh & dinh G4 va gid thanh thay déi
-Gl(l:
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G = Gy + Gy {6-6)

G, - gié thanh ¢d dinh thudng gém chi phi dé tra luong, chi phi vé von ddu tu,
vé bldo dudng slta chita thiét bi, v.v...

Gy - gid thamh thay d6i bao gm chi phi vé nhién liéu, vé nudc, vé dién, vé cic
nguyén vit liéu phuy, v.v...

6.1.2 Mot s chi tiéu vé ch& dd van hanh

Cic chi tiéu ndy viva thé hién muc do kinh t&, vira thé hién miic do an toin cla
thigt bi. Thudng gip cdc chi tiéu sau:
L. 116 56 thoi gian lam viée
Thudng tinh d&i véi mot niam, theo cong thifc:
Zl\' — Zh«'
Z 8760

n

(6-7)

=
trong do:
7, 12 s6 gity trong mot nam bang 24 x 365 = 8760 gig,
Z,, - s6 gior 1am viéc thuc t€ trong mét nam, gid/ndm, ngodi s6 thdi gian lam

viéc 1a s6 thoi gian sira chita dinh kj hodc do sy 6 vi thdi gian & trang théi dy
phong ¢6 thé lam viéc.

2. Hé s6 sii dung thoi gian sdn sang
Puge tinh theo:

7z .
Kss = Z—lv (6"8)

Trong d6 7., 12 t6ng thai gian [Am viéc va thoi gian du phong. Thoi gian lim
vigc clia mot 16 hoi trong mét niim c6 thé dat 161 8550 gid, con thii gian siin sing
c6 thé dat 7700 + 8300 gid, c4 biét c6 thé dat t6i 8600 gicy, nhw vay hé s6 K, cé thé
dat tir 91 + 99%. ‘

3. Hé sé khai thdc cong sudt dinh mirc

bé ddnh gid miic do-khai théc ning sudt thigt bi ta thuding diing hé s6 khai
thédc cong sudl: ’
D
K,=—"— (6-9a)
D, -Z

dm " *~n
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1;dr'1g ‘do:

o Dy - lwong hoi sdn xudt ra trong mot nam, T/ndm, c6 thé tinh the(l): D, =
* DipZus; '
" D, - shn hoi trung binh sdn xudt ra trong mot gio, T//1;
D,,, - sin lugng hot dinh mic clia 10 hoi, T/h;

7. - 50 gid trong mot nam, bing 8760 gio.

Poi khi ngudi ta con diing khdi niém thdi gian st dung cong sudt dinh mic
ciia 10, 1a thot gian cin thiét dé sén xudt ra lugng hoi biing lugng hot thye 1€ ma 10
hoi 1am viée & cong suat dinh mic 7,44, = Do/Daws va nhi vay hé s6 cong sufil khai
thdc ¢6 thé tinh theo:

Z dd ’
= Lm0, 6-0b
K= %760 ’ (6-5b)

6.2 CHON SG LUONG LO HO! VA PHAN PHGI PHU TAI GIUA CAC LO

Trong mot nhd mdy, xi nghigp thudng lap dat nhiéu 10 hoi, méi 10 hoi ¢6
nhitng ddc tinh k¥ thuat, kinh t€ khdc nhau. Vin dé thuong dit ra 13 dudi mot nhu
cdu vé hoi, cdn sir dung bao nhigu 10 hoi va phan ph6i phu téi nhu thé nao 12 hop Iy
nhdt. _

Thong thudng c6 nhilng cdch gidi quyét nhur sau:

1. Cho nhitng 10 hoi c6 philng hiéu suft cao nhat vén hanh & sén luong kinh €
panh phu tai gdc, nhitng 10 hoi ¢d higu su4t thap hon gdnh phu tai ngon. Cling c6
ltic hop 1y, nhung ciing khong hiém khi d¢ tang Tugng, tieu thu than & phu @ ngon
¢dn 16n hon than tiét kiém & phy tdi goc. y .

2. Phan phéi phu i ty 16 v6i san lugng hoi dinh muc cla céc 19, bien phép
nay chua xét vé mat kinh t€. ' ‘

3. Phan phéi phu tai ty 1& véi hiéu sudt cha cdc 10, bien phdp nay c6 kha hon
nhung vin chua xét dén mic do khac nhau ciia su thay déi hiéu suft theo phu tai..

4. Phan phéi phu tai dim bao t6ng lugng tiéu hao nhién liéu 1a thdp nhdt, day
14 bién phép c6 hiéu qué kinh t€ cao nhét, cdn phan tich dé c6 gidi phép cu.thé.

a. Phan phoi phy téi gifta cdc 1o dang van hanh, gid thi€t cdn mot san lugng
hai D 16n hon san lugng dinh mic clia céc 10 1 va 2, nhung nhé hon téng sén lugng
dinh mtic ciia hai 15, nén budc phai st dung hai 15, nhung phan phéi phu tai: gilfa
cic 16 nhw the nio hop 1§ nhét, nghia 12 t6n it nhién ligu nhat. Néu 10 thid nhat génh
D, thi I thd hai phi ganh D, = D - Dy dé dat gié i B = B, + B; 12 oo nhdt, thi
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theo todn hoc, dao ham bac mot cia B theo D

1 Phai biing 0 va dao ham bac hai phai
duong. Khi dao him bac mot bang 0 ta cé:

dB _dB, dB,

+—2=0 (6-10a)
dD; dD, ' dD,
C5 thé viét thanh:
dB _dB, dB, db,

—==0;
dD, dD,. dD, dD,
D, =D-D, . Epﬁ—- db _ db,
dD, dD, ap
Thay vao duge:

dB  dB, _dB,
dD, db, dp,

cudi eding duoc . -CEB_‘:iBL (6-10b)
| dD, ~ dD,

= Bt % =r g(_')i. 13 (S d5 tigu thu nhien liéu, ta duge:

| =1 (6-10c)

f ' " .o . PPN ,

~ Nhu viy nghia 13 “plutong phdp phan PhOT plur tdi giita cdc 16 o8 hidu qud
Kinh (& cao nhdt 12 dam béo tor do tiéu thy nhién ligu &ilta cdc 10 bang nhau”.

© Dé tien loi trong khi van hanh, ta phdi lam tif nghiém xay dyng quan hé pilia

nang sudt hoi D véi luong tieu thy nhign li¢u B, tir d6 tink vi vé& ra do thi quan he

gitta D véi tsc do tieu thy nhién ligu r =

Ed]% bing h¢ s6 goc tgee. Thi du ta van
hinh d6ng (hor hai 10 hoi cé dudmg dic tinh Bi(Dy), (D)) va By(D,), r(D,) (hinh 6-
1) dé sin xudt lugng hoi Ds. o N

Ta vé dudng dng re(Dy), tir D 8i6ng Ién gap rs, tir giao diém va dutmg song
song iruc hoanh pap dudmg r, tai 1 va dudmg v, tai 2. Tir 1 gidng xudng duuc b,
gidng len duge By, tir 2 tim duge D, va B,. -

Nhu vay, diéu kien van hanh Kinh (€ nhat 13 1 =D

1+ D, ¢ =1, va Tuong
nhi¢n ligu tiéu thy 13 B = B, + B,.

L
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" b. Chon s8 tugng 10 dé van hanh. Néu phy téi tdng Dy gidm xudng dusi D, va
.. thi phii xét 1a nén chay cd hai 1o hay tit b6t mot 1d. Mudn vay cin so sénh theo
- hai budc:

Budc mot, néu chuyén sang chay mot 10 (hi mdi gid tiét kiém duge bao nhicu

nhién li¢u? S

Budic hai, s6 nhién liéu tigt kiém duge trong thoi gian ngling 10 thit nhat ¢é 16n
hon rhién liéu cin d¢ nhém 10 lai hay khong?.

B

o

D, D, Dy D

Hinh 6-1. Quan hé B(D) va r(D}.

Cy thé Ta: khi dimg 1 thit nhat, lugng nhien lica méi gi& gidgm duge 1 (hinh
6-2).
AB, =B, +1,.AD, kg/h (6-11a)

213



Admin
Textbox

Admin
Textbox


Lugng nhién liéu tieu thém cho 10 thit hai 1a:

r, -+ 1'2'
AB, =

CAD kelh {6-11b)
.t.rong do:
Bgy - lugng tiéu hao nhién liéu khi 15 1 chay khong tii, kg/h;

r, - téc d tiéu thy nhién liéu trung binh ciia 15 thi nhit, trong pham vi ning
sudt thap, thudmg rat {t thay déi.

I, I’ - t6¢ d§ tiéu thy nhién litu cBa [ (ht hai trude vi sau khi génh phy tai
tir 10 thit nhit chuyén sang va (r, + 1,")/2 1a gid tri trung binh trong khodng A,

8,(0)

B, (5y)

Byl -
Baf |
o 5,
y(Dp
1
ra i
/
7/ -
,/ l ”,
AREN/ 2R, ) pe
’/’ .-—-—--" h
g 2 2 o 2 o D

Hinh 6-2. Chuyén phu tai sang mét 1.
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Luong nhién fiéu tiét kigm duge trong 1 gidr khi chuyén phu tai cho 10 2.
. I, +1,
AB= AB, — AB, =B, +1,AD BT AD ,kg/lh  (0-12a)

Khi hai [d van hanh song song véi ¢h€ do tiét kiém nhit ¢6 1, = r, va thay
r, — 1, = Ar, ta duge:

“AB:'BO'—-‘%I-AD,kg/h o (6-12b)

Nhu vay, néa AB < 0 thi khong thé dimg 10 tht nhift, néu AB > 0, tic 1a dimg
16 thi nhét chuyén phu tii cho 10 th hai thi m&i gidy tigt kiem duge AB, kg/h, néu
{hdi gian ngimg 10 12 T gids, lugng nhién li¢u dung dé nhém 10 i B,, thi phdi dam
bao:

AB.1> B, (6-13)

Kinh nghiém cho thdy, lugng nhién liéu dé nhom 16 tuy thuge vao loai hinh,
ning sudt vi trang thdi nhiét khi nhém. Ning suft 16n, tn nhiéu nhién Jiéu, 16 ghi
t6n nhiéu hon 16 phun ciing ning sudt c6 thé dén 1,5 18n, khdi dong tir trang thdi
lanh t6n nhidu nhét, thudng x&p xi 0,75 + 1,5 1an nhién liéu tiéu thy trong 1 gid véi
ning sudt dinh muc. Thi€t bi con néng, tidc thdi gian ngling 16 cang ngén thi cang
tdin it nhién lién hon.

6.3 VAN HANH LO HOI

LA mot cong viée rdt quan trong, lién quan dén cd he thong cAp nhiét, ci nha
méy, x{ nghiép, nhung ciing 12 mot cong viée rét phifc tap rét linh hoat. MA&i mot sy
thay déi ctia mot khau nao d6 trong nha mdy, xi nghiép cling déu din dén sy thay
déi ché do van hanh clia 15 hoi va nguge lai bdt cif mot sy thay d6i nio trong ché
do van hanh 1d hoi ciing ¢ dnh hudng dén sin xut cla nhd méy xi nghiép.

Nhiém vy clia cong tdc van hanh 1 hoi 14 phai tho4 min nhu cdu clia hd sir
dung nhiét vé luu lugng, vé thong s6 hoi hogc nude néng, dong thdi dam béo cho

10 hoi lam viéc & ché do kinh t€, an toan nhit, trong thdi gian 1au dai. Tir nhing
phan tich, 1y thuyét ciing nhut kinh nghi¢m thuc t&, cac co quan cé trich nhiém dé
1ap ra nhitng quy trinh vAn hanh phd hgp véi loai hirh, nang suft cia 10 hot 'vaso
d6 ndi véi cac ho sit dung nhict. O day khong gi6i thigu cdc quy trinh van hanh,
chi néu mot s6 nguyén thc dé hidu duge cdc cong vige van hanh nhu khdi dong 1o,
van hanh 6n dinh va ngling 1o. : : :
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6.3.1 Khdi dong 15

Mu6h khéi dong 10, trude hét phai kiém (ra toin bo thiét bi 10 hoi, thiét bi
chinh ciing nhu thigt bi phy, hé thong van, hé théng do ludng diéu khién, v.v...,
phéi & trang thdi tof, ding vi tf nhwr quy trinh van hanh quy dinh. Tiép d6 1a cdp
mrée dén mic nwde thdp nhdt va én dinh, néu khéi dong G trang théi du phdng
lanh, nhom 1& va ning thong s& clia hoi dén tri s6 dinh mitc. Didu quan tam nhét
trong qué trinh khdi dong 16 1a khong cho phép ttng sudt nhiél tdc dong dén mic
nguy hiém d6i vdi tat ¢d cdc b phin cla 10 hoi, dic biet chd ¥ nhiing chi tigt c6
chiéu day I6n, ¢6 do diy mong khong déng déu, nhiing chi tiét chiu nhi¢t khong
ddng déu, chiu nhiét qud mc, nhitng chi tiét ¢6 chidu dai 16n, v.v... Thi du nhu khi
cdp nude, néo la nude néng thi phai chd ¥ dén ng sudl nhiét clia cde chi iét day
nhu balong. Theo kinh nghiém, d9 chénh nhiét do theo chiéu day ciia balong ¢6 thé
tinh theo cong thitce:

a=2x ¢ (6-14a)
2a
Trong d6 x 12 chiéu diy cta vdch tinh dén bé mit nhdn nhiét, nhu vay do
chénh cyc dai tuong tmg véi X = § 1a chiéu day vach bing:

At =2352  (6-14b)
a . .

a - hé s0 din nhiét do cta vach, m/;

o = _dclt_ - 1a t8c do tang nhiét do cua vach, °C/h, thudng chon bing khoéng 60
T ;

+ 90 Cth, nén thoi gian ¢dp nude néng vio 10 ¢6 thé dén 1 + 1,5 gid véi 1 hoi
1hong s6 trung binh, véi 10 hoi théng s6 cao ¢6 thé dén 1,5 + 2,0 gid.

Trong cong viée nhdm 10, vin cdn chd ¥ dén yéu (6 nhiét do nhung con chid ¥
thém vin dé thai khi vh nude dong, néu khong ¢6 thé xdy ra hign ng thuy kich,
phai thdi hét chat khi tranh hién tugng chdy nd. khi nhém 10 bing céch chay quat
gi6 khong dudi 5 phit. Sau khi nudc dua vao ddy dd, bit ddu nhom 19, véi 10 ghi
¢6 thé nhém biing chi hodc gd tam dau, véi 10 dét than bot thi nhém bing ddu dé
nang din nhiét do budng lira va toan bo thiét bi 10 hoi ciing néng dén 1én. Do céc .
vat ligu c6 cdc thong s@ vat 1§ nhu nhiét dung riéng, he s6 din nhiét, h¢ s6 din
nhiét do, hé s6 tod nhiét d6i lun,v.v... khde nhau, nén nhiét 3¢ ting 1én khong ddng
déu.

Trong balong, phin trén 14 hoi, phin duéi 1a nude, cé hé s6 tod nhiét khic
nhau nén nhiét do phan trén va dudi ¢ chénh léch, c6 kil dén khodng 50°C lim
cho balong bi udn cong trong qué trinh nhém 16 r6i dan din trds lai binh thudng khi
di én dinh.
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Céc dan 8ng khi duge d6t ndng s dan nd dai, doi véi dan (i’ing c6 do dai 16n
¢in chi y dé cho &ng gép dusi dich chuyén hau nhu L do. Trong cdc dan 6ng con
can chy ¥ dén hién tugng nhin nhiét ]\héng d6ng déu énh hu’dng dén ch& do tudn
hoin ty nhién vA tao Gng sudt nhiét, cd thé 1am nit cdc ddu mai ndi.

Bo ham nudc ciing cdn duge chd ¥ vi lic ddu hoi bdc chua nhiéu, luu hugng
nude bd sung nho, nong ldc khéi néng vin di qua nén nude khong nhiing boc hoi
ma ¢6 thé bi qua nhiét ¢6 thé dnh hudng dén ste bén, dac bigt 1a by ham nude bang
gang. V6i bo ham nudc bing gang thudng dat dudng tai tufn hoan duwa nudc (i sau
bo ham vé bé nude cdp, khong cho phép dat dén nhiét do soi. V& bo ham bcmg
thép, c6 thé cho phcp nude boe hai dén mot ty 16 ndo d6, ¢d thé lip dudng tdi tudn
hoan tir balong vé ddu vao bo ham tao thanh vong tuéin hoan ty nhién, tuy khong
manh lim nhung vin 6 tac dyng bio vé bg ham.

Bo qua nhiét 1a 1t déng quan tam, vi khi nhom 10, luu lu‘o‘ng hoi di qua bd
qua nhiét hiu nhu bang khong trong khi khoi nong van di qua lién tyc lam cho bd
qud nhiét d& bi qua néng. Khi khdi dong, phii md van x& bd qud nhiét dé xa ra
ngoai dam bio hoi di qua b qué nhiét ¢6 mot tée do nhdt dinh, ¢6 thé dén 2 = 3
mls, v&i mot luu lugng x4 ban ddu khodng 10%, va cudi giai doan nhém 10 khodng
15% niing suft hoi dinh mic. Tuy viy, 6¢ d6 vin nhd, hé s6 tod nhiét nho, nén do
chénh nhi¢t do gitta vach 6ng vi hot vin 16n, ¢6 khi dén 270°C, nén ¢6 noi di x4
voi luu lchmg 16n hon, nhung dé d& Ling phi ¢6 thé dwa qua bo gidm on, gidm dp aé
¢6 thé sir dung duge vao myc dich khac.

b6t véi bo quéa nhigt nhm ngang, ¢6 thé nap ddy nudc cdp hode nude ngung aé
lam mat, rat ¢6 hi¢u qua nhung khong ding duge doi véi bd qud nhigt kiéu ding vi
khong xa dugc.

Nhu vay, yéu 18 quycl dinh dén thoi gian nhém 10 14 tSc do Ling nlnct d¢ cho
phép clia c4c phén tir 10 va kha nang 1am méat bé qua nhi¢t va bo ham nude. VGi cac
10 hi¢n nay, t6c do ting nhi¢t do cho phép khoiang 60 + 90 Cih, 6 10 da chi tién
¢6 thé tang dén 150 °C/h, c4 biét c6 thé dén 220 + 280 °C/i, nén thdi gian khdi
dong 10 thong thuding khodng 2 + 4 gio véi 10 trung dp, 4 + 5 grof voi 10 cao dp, 8 +
12 gicr v6i 10 siéu cao 4p, nhung nhiing 10 hién dai da céi {ién @€ gidm xudng biing
i5+ 2 gJO'.

6.3.2 Van hanh &n dinh
Nhigm vu cla cong viéc ndy 1a thod min klp thoi nhu cau cta h@ sit dung vé&

tuu lrgng va thong s6 hoi, déng thai 16 hoi lam viée dam bao tinh kinh t&, k¥ thuit
vA an todn. Cic thao tac c6 thé 1A thit cong hodc déng
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1. Diéu chinh lun lirong hoi

Khi nhu cdu v€ hoi thay déi, néu khong kip théi diéu chinh thi thong s6 cha
hoi thay d6i, trudc hét ka dp sudt. Néu nhu cdu tang 1én thi 4p sudt gidm, nhu ciu
gidm thi dp sufit tang, do vay phai didu chinh dé cho lugng hoi sinh ra phai vira d
lugng hoi yeu cdu. Khi yéu cdu giam thi tuong ting phai gidm luong hoi sinh ra,
mudn vay phii gidm lugng nhién Jicu dua vao, tat nhien cting phai giam legng
khong khf cung c#p cho qud irinh chay. C4c xung luong dé diéu chinh 1a uu lugng
hoi va tGc do thay déi dp sudt hoi. Céc xung lugng nay tdc dong 1én bo diéu chinh
lugng nhién liéu va khong khi dira vao 1.

2. Diéu chinh qud trinh chdy

Nhu trén da ndi, khi yéu cdu v& Iuu Tuong va thong s6 hot thay déi thi yéu cdu
vé& nhiét lugng sinh hoi thay ddi, phai thay déi lwong nhién ligu va khong khi cung
cdp vao. Mbi loai nhién lidu, méi phuong thie dét, yeu cdu mot hé s khong khi
thiva thich hop, duge ddnh gid qua tr s6 cia thanh phén RO, hoic O, ¢é trong
khéi. Cho nén ngudi ta con 14y thém xung lugng thanh phén oxy hoic RO, c6
trong khéi dé diéu chinh lugng khong khi cép vao phit hop véi lugng nhién lieu.

3. Diéu chinh nhiét dg hoi qud nhiét

Khi luu lugng hoi thay ddi, lugng nhién ligu va khong khi thay déi thi nhiet
d9 hoi qué nhigt cling s& thay ddi. BE didu chinh nhiét dé hoi quéd nhiét thudng
diéu chinh lugng nhiét cha hoi thai ra trong b gidm 6n, thudng 14y hai xung lugng
la t6c d¢ thay ddi nhiét do hoi v chinh nhiét do hoi sau b qua nhigt.

4. Diéu chinh mitc nude trong balong

Miic nuée trong balong phéan 4nh su fuong quan giffa mic nudc ¢dp vao va
lugng hoi sinh ra. Thudg didu chinh heu Tugng nude cip vao dudh tdc dong clia cdc
xung lugng nhu mitc nude, liu luong hoi va nhiu khi cd Tuu huong nude cap nita.

6.3.3 Ngtrnhg o

Qué trinh ngng 16 ciing phai theo ding quy trinh néu khong vin ¢6 thé anh
hirdng dén 16 hoi, vé kinh €, k§ thuat, ciing nhu an toan, Quy trinh ngimg 10 phu
thuge vao tinh chit ngimg 10: binh thudng hay sy cf, ngimg 10 dé dy phdng ndng
hay dy phong lanh hoiic sira chita. & day vin cin chi ¥ tac dong clia 4p sudl va
nhi¢t do. Khi ngimg 16 sy 6, dé gidm bét tac hai, 1o phdi nglmg nhanh nhét nén
phy tii clia 19 gidm dot ngdt, khd chi dong didu chinh mqi m&i quan h¢ phic tap,
kho tranh khoi nhitng hu hai nhat dinh. Con khi ngiing 16 binh thudng, thi trude hét
phéi cit viec cung cp nhign lieu. Vi 16 d6t than cong viéc phién phitc hon. Néu 1o
than phun, dimg 16 khong lau, thi ngimg cdp than, chd hét than va bot than trong
mdy cip than v mdy cdp bot thi ding van hanh. Khi khong con bot than trong
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méy nghién, 6ng din bot va voi phun than thi ding mdy nghién, may cip bot va
quat gié cfip mot, néu dimng 10 dai ngay, phii diing hét bot than 161 mdi dimg aé
phong khé nang tiy d6t chdy clia bot than. Sau khi nging cép than, thi ¢6 thé ngimg
quat gié nhung phéi chay quat khdi thém khoang 5 phiit dé thai hét rhitng chat
chdy duge, khong dé luu lai & cdc gée chét trdnh nd sau nay, nhit 1a khi nhoém 10
lai.

P6i v6i 10 ghi xich, ding c&p than vio phéu, gidm ddn téc do ghi, gidm bdt
cép pi6, khi phéu hét than thi cho ding ghi xich dé tranh 16 mit ghi trong bubng
lira con nhiét do cao. Tiép dén ngling quat gid, nhung vin con thong gid ty nhién
dé chéy hét nhién licu trén ghi. Chiy nhién ligu chdy het, lai cho xich chay dé thai
tro xi vi ti€p tuc cho chay mot thii gian, €6 thé dén khodng 1 gi¢ dé lam mat ghi.
Néu chi nging ngén han dy phdng néng thi khong cho ghi chay v cép gi6 ma vén
pift 16p nhién liga chdy am { trén ghi coi nhu 4 10 dé c6 thé nhém lira nhanh.

Sau khi cét nhién lidu cit ddn phu tai thi cling gidm dén nudc cép giit miic
nuéc binh thudng. Khi cit hoan toin phu téi, trong budng lira viin con nhiét quin
tinh, vin cdn béc hoi, nén cdp nude hoi cao hon mic nudc thudng mot it, dc d6 ap
suft hoi va c6 thé ci nhiét do hoi qua nhiét ciing tang thi cén thai hoi qua van xd bo
qué nhiét rdi cfp thém nudc, ¢ thé md cd van xa cin nhung khong duge dé 1o hoi
ngudi qud nhanh, c6 thé phii kéo dai tir 30 + 50 phi.

Néu dy phong néng thi phii ¢6 ngudi theo doi, gilt cho miic nudc, dp suit va
nhiét d6 trong pham vi cho phép. :

Néu ngimg 10 d€ sta chita thi phai 1lam ngudi v6i mot tc do thich hop, wy
theo hinh dang, kich thudc Id hot k€ c4 tudng 1d va hito on; véi logi hoi loal nhd va
vira cdn khodng 18 + 24 gié, 10 hoi loai 160 cin khodng 36 + 48 gio thi dua nudc
gifm dén nhiét do 70 ~ 80°C va c6 thé x4 hét ra ngoli.

6.4 MOT SO VAN DE VE SUDUNG LO HOI' -

Lo hoi 1a mot thiét bi 1am viée dudi dp sufit va nhiét do cao, nén phai chd y
tuan theo nhifng quy dinh khoa hoc va chit ché. Céc tiéu chudn Viét nam 6004 +
6008 ban hanh nam 1995 da quy dinh céc yéu cdn k¥ thuat, an toan vé thiét k&, két
ciu, ché tao, l4p diat sir dung va sita chita cling céic quy tiinh van hanh phii duoc
tuan thil nghigm khic. (3 day mudn néu mot vai diéu c6 tinh chét nguyén tic vé sir
dung ndi hoi nhu vén dé bio vé bé mat truyén, nhiét, vén dé bao vé moi trudng va
v dé tmg dung méy vi tinh trong ¢ong nght 10 hoi.
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6.4.1 Van dé bao v& b& mét truyén nhiét

Céc bé mat truyén nhiét 13 nhiing b phan chinh, quyét dinh tinh kinh (&, k§
thudt va an todn cha 10 hoi, nén phai duge quan tam bdo v¢, ch yé€u la chong an
mon, mai mdn vi bdm bin cdc bé miit truyén nhi¢t vé phia khéi ciing nhu phia
nudce.

1. Chéng dn mon hod hoc va dién hod

BE mit truyén nhiét tiép xic v3i nhiéu chit ¢d tdc dung hod hoc voi kim loat &
cdc nhigt do khdc nhau nhu 6xy trong nudc va khong khi, ¢6 thé oxy hod, hot nudc
& mot nhiét do ndo d6 ¢6 thé dn mon sit; nude 10 [a mot dung dich ¢é tinh chit
acid hoic kiém ciing ¢4 thé an mdn hoiic lim bd kim loai: Khi d&t nhién li¢u ¢
nhiéu luu huynh thi phéi hét stc than trong, vi khi chdy sinh ra SO, lai lam ting
nhiét do dong suong ctia khdi, tao thanh acid H,SO, an mon kim loai. Mot loai an
mdn khic 1a xi 16ng cla loai nhién liéu ¢6 nhiéu fyu huynh va trong tro ¢6 nhiéu
vanadi, nhi¢u oxyt va chlorua kiém (K,0, Na,0, KCI, NaCl). Ngudi ta cho ring
vanadi oxyt V,0, ¢6 nhiét d6 néng chiy tuong déi thdp, khoéng 675°C nhung c¢dn
c6 thé gidm dén 550 + 580°C néu cling ¢6 Na,S0, vi K,SO, duge tao thanh béi sur
k&t hop gitia K,0, Na,O vdi SO; khi chdy luu huynh. Thi nghiém cho thiy, khi
V.0, bam Ién bé miit ¢é nhiét do trén 550°C trong 2000 gio ¢6 thé dn mdn bé miit
sau khoéng 1 pon, miat khic mudi sulfat phiic hop cia K, Na va Fe [(K,
Na),Fe(S0,),)} cling 1am cho bé mit truyén nhiét bi 4n mdn rdt nhanh. C6 rdt nhiéu
bien phap chdng dn mon. C6 thé khit bét nhitng chét ¢d hai trude khi dua vao 10
hoi, thi du khit khi O,, khir bdt do acid hodc d0 kiém trong nude cip, khir luu
huynh trong nhién liéu, v.v... C6 thé diing nhiing bién phip dé gidm bét nhitng chit
¢6 hai hinh thanh, thi du nhu dot véi he s6 khong khi thira phd, gidm duge oxy w
do, lugng SO, tao thanh s& gidm, dd cé thye nghiém (hdy ring khi dot ddu cé S,
néu gidm hé s& khong khf thira tir 1,2 xubng 1,05 thi ham lugng SO, gidm khodng
55%, nhiét do dong strong gidm duge 25 + 30°C.

Ngudi ta cling dd thém vao nhién licu hodic dudng khéi nhitng chét phu gia dé
lam giéim bdt nhitng chdt xic tde, 1am ting nhing chit Kim him dn mon nhy cho
CaO vio nhién licu, NH,, v.v... vdo dudng khdi. Mot bién phap ciing duge ding
nhiéu 14 tranh khong cho nhiét dd bé mat truyén nhiét dat dén gid tri ¢ téc dung
an modn manh, (hi du nhu khong dé nhiét do khéi thdi giam qué thip, 1am ting
nhiét do bé mat nhu thém bg sdy khong khi tir ngudn nhiét ngodi hodc tdi tudn
hodn khéi, v.v... Ngudi ta cling khong dé nhiét do dan 6ng 1en qué cao, trén 350°C
13 khong nén va khong thé cao dén 550°C, tranh #n mon nhiét do cao. Ngudi ta
ciing chon vt liéu thich hop nhir ding gang thay thep & phdm vi nhigt do thap hodc
cao, da thir nglm,m diing bién phdp trdng men mot sG bé mdt v.v... Cling céin chd §
12 bé mit truyén nhiét khong chi bi #n mon khi van hanh mi con ca khi nghi va
ciing khong kém phin nguy hiém.
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2. Chong mai mon

B& mit truyén nhiét thudng ciing bi mai mdn, chd yéu 1a do tro xi bay theo
khéi, nhét 13 khi dt than phun ho#ic dét tang 16ng nhiél dO thip thai tro. Thi
nghiém da cho thdy c¢6 bé mit truyén nhiét trong 10 hoi ting ldng da bi mai mon
tGi 0,8 + 1 mm chi trong 100 nghy van hinh. Mifc do mai mdn phu thuge vao ndng
do, dic tinh clia tro vi nhdt 13 16c do cha dong khoéi. Thudng bi mai mon nhiéu &
nhitng ddy Sng phia trude, véi 8ng bi khéi cdt ngang, bi mai mdn nhanh nhit & géc
tir 30 =+ 50°, nhitng diy ¢ng phia ngodi vong lugn cong ctia dudng khdi, déi véi
ddng khai chay doc dng thi & doan gin miéng vao, v.v...

C6 nhiéu bién phap chdng mai mon. Trude hét 1a chon tdc d¢ dong khdéi thich
hop, vi t6c do cao thi mai mdn nhiéy, trd luc 16n nhung hé sd toa nhiét 1én c6 lai
cho truyén nhiét, con tdc do thdp thi nguge lai, fai cdn lam cho tro bui d& déng lai
trén dudng ong din. C6 thé tham khdo mot vai s6 liéu kinh nghiém, thi du véi bo
ham nudic bing gang chon khodng 3 + 5 ni/s, bing thép 8 + 11 mi/s, b siy khong
khi chon 9 = [5 mi/s, b0 qua nhiét thép thudng 10 + 14 m/s, ding thép hop kim cé
thé chon den 15 + 20 mifs, v.v... Ngudi ta cling ding nhimg thanh thép che chin &
nhitng noi d& bi ma modn. Khi thiét k& cung cin tinh dén viée thay thé sira chita
thuén 1ién nhung bo phan bi hong do mai mon... tan dung tich ra va cé thé thu héi
tro bui & nhitng noi ddng khéi thay ddi dot ngdt chién hudng hodc (gt dién.

3. Chong bam bin bé mdit truyen ithiét

Trong qué trinh van hinh bé mat txuyen nhic¢t khong thé khong bi bdm bin, cd
& phia khdi 14n phla nudc. Bam bidn & hai phia déu cé chung tdc hai 1a lim ting
nhiét trd, lam glam hiéu suft va ning sudl, con ¢é dnh hu’dng dén tuan hoan ty
nhién, uéng bdm bin plna nude con 1am tang nhigt do, ¢6 thé tao nén bign dang, hu
hong céc b{, mat tmyen nhi¢t. Lam ban vé phla nude, chi yéu 1a do chat lugng
nude. C6 ging giam loai cdu cin cxmg c6 hé 6 dan nhigt lhéip, lam cheo cédu cin
ling lai dudi dang blin x4 ra ngoai, néu khong x4 hét thi ¢6 thé doéng lai dudi dang
cdu thit cip, x8p, d& 1am sach. Khi da c6 cdu thi phai dé dang lam sach, c6 thé
bing co khi hoiic hod chit nhir d néi trong phan cht lugng nude.

Vé phia khdi, ¢6 thé bdm xi va déng tro byi. Xi bdm chéc hon, ban ddu 13 do
tro trong budng lita ¢4 nhiét do cao, nng chiy va boe hoi, hoi clia xi 10ng gap bé
mat dan éng nudc ¢6 nhiét do thip s& ngung tu rOi dong dac, tao thanh mot 16p
mang it chic, khi da badm xi, mat ngoai ¢6 nhiét do cao ¢6 thé ¢ dang déo hoac
Iong cing dé bam thém. 6] ving nhiét do thap tro hoic xi dong dic c6 thé déng lai
& cdce ¢chd cb (6e do dong thép.

Pé chong hién tugng bam x3, ngudi ta ¢6 (hé ]\hoqg ché l'].h]el dé khong cho xi
chay 1éng, trong buong l{ta d6t than phun nhiét do khoi ra khoi budng 1ita thtrong
khong qud 1050°C, trong budng lra dSt tdng 1dng théi tro, nhi¢t do khong qué
850°C. bé trdnh hién tuong bim tro, thudng khong dé t6c do dong khéi gidgm

221



Admin
Textbox

Admin
Textbox


xuong qud thdp Khi di c¢6 bam tro hodc bam x1 qué pham vi cho phep thi phéi lam
sach. C6 thé {am sach theo cac nguyén tic nhu diing dong nang ciia dong hoi, dong
khong khi hodic dong nudc, dung dic tinh co dan nhigt hodic ding lwe co hoc.
Ngudi ta ¢é thé ding nude ¢ dp sudt khodng 3 =+ 5 bar phun vio 16p xi néng, bi co
dan dot ngdt, xi s€ bi toi ra. Ngudi ta ciing diing khong khi nén, ap suat khodng 6
bar di c6 thé théi nhung hidu qud kém, chi c¢é higu qua o rét khi 4p sudl lén dén
25 < 30 bar. Hoi nude duge ding nhiéu hon cd, khi diing hoi ¢6 dp suit khodng 25
+ 30 bar thi t6c d¢ hoi c6 thé 1én t6i 1000 mi/s va hidu qua 1t cao. Nhuge diém
chung clia loai nay 13 pham vi hoat d¢ng tuwong d6i nhd, cdn dit nhiéu thiét bi.

Vé phuong phép-co hge, ngudi ta c6 thé ding luc roi tu do cla nhitng hon bi
ning khoing 0,5 kg, dudng kinh 3 = 5 pum 1am sach tro bui bdm trong 6ng thing
dimg nhu trong bo sty khong khi. Ngudi ta con ding phuong phdp dao dong, sinh
ra luc quén tinh cha 16p tro thing luc lién két gitta ching véi nhau va v6i thinh
Ong, nhit 14 khi 6ng dit ditng nhu trong bd qué nhiét. Ngudi ta di ding méy dao
dong dién co hode dién tir, tdc dong 1én Sng dao dong cé tin s& khodng 50 Hz, tic
3000 14n trong 1 phiir véi bién do khodng 0,3 + 0,4 pun d€ 1am sach tro xi bam trén
bd qua nhiét.

6.4.2 Van dé bio vé mdi trudng

Vén dé mai truong dang dude moi noi moi nganh quan tam, trong 10 hai cling
valy, & day cin chi ¥ mdy vin dé chinh 1a giam bat (ro bui, cde chét khi thai ¢6 hai
doi véi con ngudi va ting khi quyén ciing nhu tiéng on.

M®&i nudc ciing can quy dinh muc d¢ cho phép cta khi thai, thi du nhu néng
do bui & cdc nude bing 50 mgini’tc, ndng do SO, & cdc nedc Chau Au bing 400,
My bing 585 mg/m'tc, néng do NO, & Dic 400 mg/nr'te, & Phip 650 mg/ni’te,
V.V... ' ’

1. B khit bui

Khi sén phim chdy ra khéi budng lia bao gidr ciing mang theo mot luong iro
bui hodc hat nhién licu chira chdy hét, nhiéu hay it tuy thude vao lai nhién licu,
céch dot ciing nhu dic diém ctia 10 hoi, nhiéu hon ¢d [a 10 hoi d6t tdng 1ong thai tro
nhiét do thdp, réi dén 1o dot than phun théi xi kho, v.v... Tro bui thii ra cé dnh
hudng xau doi véi cong nhén van hanh, v6i cu din, cly c6i & vung xung quanh,
dén chit luong nhu luong thuc, thye phim, gidy, dét, v.v... clia cdc xi nghiép lan
cén, do vay cén tim bién phdp giam tro bui dén muc t6i thxéu. C6 thé dung cich
thai xi 16ng trong 10 phun bot than dé gidm ty I¢ tro bay xudng con khodng 10 +
15%, G thé diing gi6 cdp hai dé d& ngon lira xuding, kéo dai dudng di cia khéi
nhét 14 khi cdp nhién liéu bing mdy hél co khi hodc khi nén, v.v... nhung thuding
diing hon cé 12 bo khir bui va Gng khéi ¢6 db chiéu cao. Nguyén tic chung clia bd
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khit bui 13 t4ch céc hat chét rén ra khdi dong khéi, 1ing vao mot noi nao do 161 thid
ra ngoai hodic dua vé budng Iira dé tiép tuc dot kigt. Luc thch tro bui thudng ding la
Ic quén tinh, luc ly tm, trong luc hogc lye dién, v.v...

(3 day gidi thiéu qua vé& bo khir bui kiéu xody (xyclon), diing két hop lyc ly
1am, luc quén tinh voi trong lue d2 téch tro bui ra cho roi xudng day, co thé x4 lién
tuc hay dinh k¥ (hinh 6-3). C6 bg khir bui don ¢6 bo khir bui ghép, cé loai kho ¢
loai udt, nhung nguyén 1y co ban khong khdc nhau nhiéu. Cho dong ¢é bui di vao
hop ngodi theo chitu tiép tuy¢n véi t6e do kha cao, khodng 20 m/s 161 di ra theo
&ng nhd 16ng phia trén, nhd Iuc quén tinh, lye Iy tam va trong Iue, nhiing hat tro
bui dii 16n lang xudng theo toéc do m cb thé tinh theo cong thic:

_lmdz pr Py 0”

W= — , mls (6-15)
18 gv R

trong do:

d - duding kinh trung binh cha hat tro bui, m1; p,, py - kho6i lugng riéng cua tro
va cfia khi: v - do nhot; g 1a gia t6c trong trudng; o - t6c do (i€p tuy€n cha hat, n/s;

R - bén kinh trung binh clia vOng Xody, 1.
Hhdr sach ra

Ta thdy hat c6 kich thudc ciling o : 4
nhu khéi hwong riéng cang 16n do :

nhdt cang nho, thi téc do léng cang
fon. Chil ¥ 12 tG¢ do lang Ly 18 véi t6c Khircd T
do ti€p tuyén binh phuong, nén khi bui T
1& hoi van hanh véi phy tai thap thi
higu qua bo khir bui cang gidm, mét
khdc t6c do ling gidm khi bén kinh
vong xody 16n, vi vdy ding b0 khir
bui don, c6 ban kinh R 16n higu qua
kém hon bo khir byi ghép gém nhiéu
xyclon nhd ghép lai. Cling tlt cOng
thitc (6 -15) ta thay nhitng loai nhién
liéu nhe nhu bA mia khé khir sach
hon v ciing khé khir hét nhimg hat
¢6 kich thude d-rét nhd nhu md
héng, v.v... , do vay phii ding Ong
khoi c6 di chiéu cao dé phan tén ra
pham vi rong hon, hodc dung bd khtr
bui bing dien c6 thé tich duge
nhiing hat ¢4 kich thudc nho hon
nhiéu, hi¢u sudt cling rét cao. Hinh 6-3. BS khi bui Ki&U xody.
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2. Gidm bot khi dée hai
Cht y&u 13 giam cdc oxyt NO, va SO..
a. Gichn 8O,

C6 (hé tien hanh trudc, trong va sau khi dot. Trude khi dot cd thé khir lwu
huynh meg phuong phép thuy luc hodc sinh vél, ndi chung gid thanh cao ma ciing
-l 6 thé khir duge khodng 50% khi ding thuy luc.

Trong khi d6t, ngudi ta cé thé dua dd voi true tiép vao budng lira, bi nhlét
phan theo phén Ung:

CaCO, = CaO + CO, | (6-163)
Ca0 1iép xdc v6i SO, trong khdi, s€ cé phan dng:
CaO +80, + 1/20, = CaSO, (6-16b)

Kinh nghiém cho thdy, phan dng tién hanh (6t nhat trong pham vi nhiét do
820 + 850°C, nhiet do cing cao hiéu qua cang gidm, khodng 1200°C giam 15 rét,
ngudi ta cho rang lic d6 CaQ bi dinh két, 1am mét 16 x8p, SO, khé tiép xdc vdi
CaQ), hon niva dén khodng 1350°C thi CaSQ, lai bi phan huy & lai thanh SO,. Do
vay phuong phdp ndy rt c6 hieu qua véi 10 hoi d6t tang so6i thdi tro ¢6 nhigt do
budng Lira khodng 850°C; n&u c6 tdi tudn hodn, thdi gian d4 voi luu lai trong budng
Ira dai nén hiéu quad cing cao, ¢6 thé dat 90% trong khi & budng lita than phun
théng 1er(‘jng chi ¢6 thé dat khodng 50%. Phuong phap khit SO, trong khi dot don
gidn, ré (ién, dd duge dung nhiéu. Phuong phap khit sau khi dot cﬁng di tuong doi
thinh thue, cho thém vio nhiing chit hip thu hotic cho khéi di qua céc chit hdp thy
SO, ciing cho hiéu qua cao, nhung khd dit tidn, cé (hé bing khodng 30% tién ché&
tao Mp dit 10 hoi. Con ¢d phuong phdp phun thém mtdc thanh nhiing hat nho
khodng 50 um vio budng hoat hod dat gitta bo sdy khong khi va b khir bui. O day
c6 phin tng: g
CaO + H,0 = Ca(OH), _ (6-172)
Ca(OH), + SO, = CaS0O; + 1,0 (6-17b)
Nhd phén ting hoat hod dé lam ting bé mit (iép xic, hon nita dd dé nghi
nghién voi thanh bot ¢ khodng 80% hat kich thude duéi 25 gen, nhung cdn luu

13 phun nuée nhung phai ddm béo nhigt do khéi thdi cao hon nhiét d9 dong suong’
trén 10°C.

b. Gidim NO,

Giam NO,, tén chung cha NO, NO, doi khi cd N,O ciling 1a mot nhlem vu
quan trong. NO, duge tao thanh ¥ nitg trong khong khi theo phan tng nhiét va
phén ung tic thoi ciing nhu £ thanh phan nito trong nhién licu. Bién phdp gém hai
nhém: x& 1y trong qué trinh chdv  «i 1§ sau khi dd hinh thanh, trude mét
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quan tam nhiéu v& bi¢n phdp xit 1§ trong khi d6t, con phuong phap xir 1y sau khi
dot con qua ton kém.

Co ché hinh thinh NO, nhiét c6 thé biéu (hi bing cdc phan tng:

N, +O=NO+N - (6-18a)
N+0,=NO+0 ' . (6-18b)
N+OH=NO+H " S o (6-180)

Thuo nglqu cho thiy duéi 1500°C, NO nhiét hinh lhanh 1at it nhung trén
1500°C, cit tang 100°C thi 16c do phan ing ting 6 + 7 ldn. Co ché hinh thanh NO,
tite thdi ¢6 thé 1y gidi nhu sau: khi cdc khi clorua hydro trong chilt bdc clia nhién
li¢u bi nhiét phan thanh géc CH ty do, gap nito trong khong khi tao thanh HCN va
N r6i phan ting véi 6xy rdt nhanh, chi trong khodng 60 s, tao thinh NO,. Thyc
nghiém cling cho thdy, dudi 1500°C, thanh phan NO, tic thdi cling rdt nhé. Co ch€
hinh thanh NO, nhién liéu c6 thé 12 do thanh phén nito trong nhién ligu b 6xy hoa
tao thiinh. Nito trong nhién liéu thudng bi nhiét phan thanh N, CN, HCN, & khodng
600 + 800°C, nén trong budng 1ra dé dang bi oxy hod, la thanh phan chl yéu,
chiém khodng 60 ~ 80% t6ng NO,. Thye nghiém cho thdy NO, nhién li¢u it phu
thuoe vao nhiét do ma chll yéu la hé s6 khong khi thra. Két qui nghién cfu cho
thdy, khi dot nhién liéu ¢6 0,1% Nito, néu toin bo chuyén thanh NO, thi ndng do
trong khéi ¢6 thé dén 130 ppni, nhung trong khi d6t thye (€ trong 1 than phun chi
hinh thanh kho#éng 20 + 25%, n€u hé s6 khOng khi thira gidm dén 0,7 thi hiu nhu
khong tao thanh NO, nita.

Dua theo cdc cdch giai thich trén, ta ¢6 thé tim bién phép gidm NO, theo mot
s6 nguyén tic sau:

- Gi&m bét hé s6 khong khi thira va gidm ndng do khi Oxy

- Gidm bét nhiét do chdy trong budng lira.

- Ril ngén thoi gian khéi luw lai trong pham vi nhi¢t d¢ cao.
- Duing thi€t bi dot it SO-

Tuy nhién trong chc nguyén téc lam gidm NO thi c6 nhig nguyen téc dong
thasi 1am gidm hi¢u qua clia qué tiinh chdy nhién liéu, nén cén cin nhiic k¥ cang,
chon phuong 4n thod ddng. Trong k¥ thuét hién nay thudng dung bi¢n phdp sau:
phu’ung phdp tai tudn hoan khéi, phuong phép d6t phan cdp va phuong phdp ding
voi phun giam NO,.

Phuong phép téi tudn ho@in khéi 1a phuong phap duge sir dung nhiéu hién nay,
ta diing quat tai tudn hoiin hit khéi trwde bo sdy khong khi dua vio budng hén hop
vai hhéng kI r6i dua vao bu@ng Lira, nhur vay vira dat myc dich gidm nhiét do vira
giam néng do Oxy, nén hidu qua tuong ddi t6t, voi he s6 (41 tudn hoan khoa.ng 15

+ 20%, luong NO, trong 10 than phun gidm duge khodng 25%. Nhung khi chon he
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s6 tdi tudn hoin khong hop 1 thi qud trinh chdy khong 6n dinh, nén thudng chon
khoang 10 + 20%. ' :

Phuong phdp ddt phan cdp ddu tien ding & M§ vao nhiing ndm 50 vi vin con
duge ding rong rai dé gidm bat NO, trong cdc budng lira dét than phun. Ban ddu
cho d6t véi he s6 khong khi thira bing khodng 0,8 goi 13 "dot nhién liéu gian" &
¢dp mot, sau d6 dén giai doan ddt cap hai h¢ s6 khong khf thiva 16n hon 1 dé cung
~ cdp di khéng khi cho qud trinh chdy ma giam duge NO, tao thanh khodng 50%.
Cén luu ¥ 1a khi "dot nhien ligu giau" thieu oxy ¢4 thé tao thinh moi truding hoin
nguyén, lam giam nhiét do néng chdy cla tro gay nén bam xi.

Clng dya trén nguyén tic trén; ngudi ta ¢ thist k& voi phun giam NO,. Vi
phun SM ciia Biic ding gié cdp mot v cdp hai chinh dat he s& khong khf thira
khodng 0,8 + 0,9. b3 trf théim miéng gi6 cip hai phy dé cdp db gis, néng do NO,
trong khéi khodng 400 + 650 mg/ar'tc. Mol loai vdi khéc cia hing B & W ctia M§
ding voi phun c6 gi6 cip mot chiém 15 + 20%, gi6 c&p hai chinh 35 ~ 45%, con
lai do gi6 cdp hai phu, da gidgm nhiét do & cach voi phun 1,2 1 t& 1600°C xudng
con 1400°C, gidm duge khoéng 16% NO,, dong thoi trdnh duge déng xi. Vi phun
PM ctia Nhat k&t hop cd d6t phin cp véi nhién li¢u gidu; ngheo va t4i twdn hoan
khéi, ndng do NO, thai ra dat 100 + 200 ppm.

3. Gidm tiéng dn

Ciing cdn quy dinh mifc do cho phép clia tiéhg 6n d6i véi cu dan Xung quanh,
thi du & Phdp quy dinh phia trong nha clia cir dan xung quanh, mitc cudng do am
khong qud 35 dB vao ban ngay va 30 ¢B vao ban dém. Ta biét muic cudng’ dd am
duge tinh theo: B - '

L=101g--, a8 - - S (6-19)
: I .

frong do: - : : o
I-cudng do am, tic Ja ning lugng duge séng 4m truyén di trong mot don vi
thoi gian qua mot don vi dién tich dat vuéng £4c véi phuong truyén am, Wim?’;

I, - mic cuong do am nhd nht ma tai o6 thé nge duge & tén sd am chugn I
1000 Hz. I : _ : - o

Tai con ngwdi ¢ thé hoat dong duge tir pham vi' ngudng nghe 0 dB dén
ngudng dan 130 J48. . :

Ngudi ta c6 thé do bing mdy do tiéng 6n (sondmet), Wi séng am truyén dao
dong co hoc ¢6 tan s6 tir 16 + 20000 Hz (c6 sdch cho 1a th'40°= 15000 Hz) trong
cdc moi trudng khi, 16ng, rdn nhung khong truyén duge trong chan khong.
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STy ong nha 10 ¢6 thé ¢6 tigng 6n trong qua trinh chdy cla nhién li¢u, qud trinh
“yan hanh cla quat glo quat khoi, bom mude, neng nudc chay, céc hjén m'orng do
' huy kich, do din nd dai vé nhlet V.V,

. Co nlm,u cach giam t1éng oOn, trude hét 1a doi véi céc th]ét b1 chuyén dong,,
phcu cin chinh can bing dé gay ra heng 6n nhd nhat, sau dé 14 han ch€ su lan
truyén tiéng on ra xung qudnh Pé gidm tiéng 6n uuyén [rong khong khi, thuong'
pha1 c6 tudng chin theo nguyén tie, fuding cing ning thi sy truyén am cang yéu,
nhung khi tedng nang quéd 500 + 600 £, g/ni® thi c6 thé fam tudng hai 16p. Cling cin
han ché sur truyén am tlong VAL rin, bing cdch thucmg dung Ia ndi bmg nhitng vét
litu mém;, dé dan héi dé glam tdc do truyén am, vita biét téc do truyén 4m’ trong
khong khf 20°C 12 343 m/s, cdn trong thép cacbon dén 6100 /s, trong cao su bang
1479 mis.

6.5 SO QUA VE TINH HINH PHAT TRIEN CONG NGHE LO HOL ™~

6.5.1 Bong lyc thiic ddy cong nghe 16 hai phat trign

Bong luyc hoi nude bit dau du’Uc st dung cho dén nay da gan hai the ky, né da
dang v s€ cdn dong vai trd hét sitc to 16n trong sy phat trién clia xa hoi, con ngudi.
~Bén canh 15 hoi diing nhién ligu hitu co nhu than, ddu, khf dot, v.v... di c6 thém 10
hoi ding nang luong nguyén tir, dung bitc xa mit trdi, dung dia nhiét, v.v... Tt i
céc dang 10 hoi d6, k€ ¢ 10 hoi ¢ dién dung nhién liéu hitu co dang dugic nghién
ctu, cai tién dé phit hgp véi nhu ciu ndng hrcmg ngay cang tang ma ngudn du trir
nhién liéw thi cé han, khai thac ngay cang kho, gid cé ngdy cang tang, hon nita miic
d® 4nh hudng dén moi tnmng, khi quyén ciing ngdy cang 16n. Mat khéc sy phat
trién clia céc khoa hoc va cong ngh¢ khdc cfing yéu ciu va tao diéu kién cho cong

nghe 16 hoi c6 thé phét trién duge.

6.5.2 Mot vai xu u the phat trién 13 hoi hign nay
O day ch1 néu lén d61 véi loai 10 hoi dot nhién liéu hitu co.

1. Thod man nhu cdu vé n(mg sudt va thong 50 hoi vdi hreu qua kmh té cao
nhadt

COng nghe 18 hoi nhiim phuc vu hai nhu cdu 16n 1a Cdp nlnét va cung cﬁp dong
luc dé chuyén nhiét niing thanh co nang, dién nang;:ca hai déu cd ging dat hicu
qua kinh (¢ cao nht, trude hét 1a° glam chi phf ddu-tu nhu gidm khoi hrcmg va gid
thanh kim loai, chon cong nghé ré tién va sau 12 nang cao hiéu sudl, gidm ticu hao
nhién liéu va chi phi vin hanh.
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V6i 10 hoi cép nhigt, nang sudt va thong s6 hoi tuy thude vio yéu ciu cla ho
str dung, khong nhdt thiét phai chon thong s8 cao, ning sudt 16n. Dol véi 10 hoi
dong luce thi viéc nang cao ning suét v thong s8 hoi dén mot mic hop 1§, ¢6 thé
dat hi¢u qua kinh & cao, nén xu th€ chung 14 nang cao ning sudt vi théng sd hoi.
(3 My tir 1953 da diing 10 hoi cho 8 mdy 125 MW, nang sufit khodng 500 T/h,
thong s3 &p sust 310 bar, nhiét do 621/566/538°C, nim 1960 thir dimg 10 hai véi
thong sd 345 bar, 649/566/566°C nhung van hanh 8dp nhiéu khé khiin, phéi giam
xubng, hién nay ding phé bién 241 bar, 538/538°C. ( Nhat tr 1967 dung nhiéu [0
hoi vai lhong 86 241 bar, 538/538”C hoac 538/552/5660(? o} Nga nidm 1963 bét.
dau dung cho 6 may 300 MW véi 16 hoi 1000 T7h, 250 bar, 545/545°C, nam 1971
dung 13 hoi 2650 T/, 545/545°C cho té may 800 MW.

G Trung Quée, (ir nam 1957 da tr thiét k& ché tao 10 hoi 230 77k, thong s6
trung binh cho t0 may 50 MW, hién nay da thiét k& ché tao 1d hoi 1000 + 2000 Tih
thong s6 250 bar, 541/569°C, khong ké khodng 40 van 10 hoi cong suft nhd, trung
binh, véi muc dich cép nhiet. O mtde (a méi c6 mot vii noi sir dung 13 hoi khoang
500 T/h ap sudt khodng 100 bar, nhiét do 510°C nhung ciing déu 1a nhflp khéu,
trong nudc chi mdi thiét k€ ché tao duge 10 hoi dusi 20 T/h, thong s6 thap. Véi
diéu kién hién nay cdn vi ¢6 thé nghién ctu thiét k& ché tao 14t ca céc loai 10 hoi
cp nlnét cling nhr 10 hoi dﬁng luc véi thong 4 trung binh.

2. Hocin thi.én qud trink chdy

Qua trinh chay ¢4 anh hu’&ng rdt 16n dén didu kién kinh t&, k¥ thuit, an toan
v v& sinh moi tradmg, nhdt 12 d6i v6i loai nhién liéu cé nhidu nhit & nude ta la
antraxit. :

Vi 1o hoi d@ng Iye, cong suat 16n thi dung dét phun 13 chil y&u tuy hiéu suit
kha cao, nhu‘ng né cé tic ddng xfu dén moi tmo‘ng, nén vin phai duge nghién cttu
gidi quyét. Vai ba chyc nim lai day, ngudi ta dd v dang nghién cliu cich dot tdng
1ong, nhit [a dat ting 10ng c6 téi tudn hodn dat khd ci hiéu sudt nhi¢t va gidm cac
chit khi ¢6 hai nhu SO,, NO, mot cdch ddng ké, nhung cho dén nay chi méi c6
hiéu qua véi 10 hai trong cﬁc 16 mdy duGi 200 MW, nhiéu nudc ddné, tich cyc
nghién citu, & Trung Qudc di c6 khong it thanh qua vé cdch dot nay, ké ci véi 1d
hoi c4p nhiet. ( nude ta, 1o hoi cdp nhiét khd nhiéu, phin 16n dét theo tdng, ciing
edn vii ¢6 thé nghién ctiu cdi tién d€ ddt cé hicu qua hon. G M¥ nim 1981 ciing
dd c6 bing sfing ché ve loai ghi théi gi6 ngang 6 thé nghién ciia 4p dung dugc.

3. St dung két kop

C6 nhiéu c4ch st dung két hop nhw k&t hop cilp nhigt véi dong lyc. Ding 1o
hoi ning sudt 16n thong s6 cao dé san xuit co nang, dién n.:mg, dung hoi trich hoic
hoi thai dé cép nhiét s&€ nang cao duge hidu qud kinh t&, c6 (hé (& kiém dugc

khodng 30 + 40% nhién lidu so véi sdn xuét dién va nhiét riéng bigt.
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Mot dang két hop di duge str dung va dang tiép tuc nghién ctu 1a diing chu

frinh hén hop khi - hoi. Néu ding t6 10 méy hoi thong s& 242 bar, chi dat hiéu sudt

nhiét cao nhat khodng 38,8% ma van hanh, bdo quén sira chita kha kho khan, trong
khi diing tua bin khi nhigt do viio 1100 + 1260°C 1ay khéi thai chay 15 hai 4p suat
khoéng 86 + 120 kar (hi hidu sual cd (hé 1&n dén 45 + 52%, nhung ngudn nhién
lieu 16ng va khi can dan va dét nén da thict k& h¢ (hong tua bin khi chay biing than.

Da ¢6 nhiéu thlr nghiem, trudc hét 1a chu uinh khi hod lién hgp cla My
IGCC (Integrated Gasification Combined Cycle Power Station). Trirdc hét dua than
nhii twong va mot it &xy vao binh khi hod thai xi 10ng, dem khi than di loc bui, khi
luu huynh réi dwa vao chay tua bin khi, khi thdi chay 1& hoi cép cho tua bin hoi
cling phét dién. Phdi t6n nhiéu ning lugng, nén hiéu sudt dat khoang 33%, nhung
khir luu huynh dén 99% va thu duge tuu huynh nguyén chét ¢6 thé 1am nguyén liéu
cong nghiép. Néu thay binh khi ho4 than nhit tuong bing bot than véi ky thuat khir
bui vi luu huynh & nhiét do cao, dua nhiét do vio tua bin khi Ién dén 1300°C déng
thoi diing hoi trén (¢ han c6 qué nhiét trung gian, hé thong 1IGCC ¢6 thé nang hiéu
sudt 1én dén 42 + 44%. Tuy nhién coOn nhiéu cong nghe va tlné't bi phm, lap, ddt
tién, du kién ¢6 thé thuong mai ho# VEIO nam 2000,

Nhiing nam géin dcky, ngu’ol ta két hop buong dst tdng long cao 4p véi tua bm
khi, di busc ddu cé thé dua ra sir dung, nhung vi nhiét d¢ budng lira chi han ch€ tir
830 + 900°C neén t8ng hiéu suft mai dat khoang 40 + 42%. DE nang cao nhiét d¢
trong tua bin khi, ngudi ta ding budng dét tdng 16ng cao 4p dé€ ddt phin céc cla
binh luy¢n cdc theo k¥ thuat tdng 1dng, con phidn chit bdc tit binh luyén cbe dua
dot them dé nang nhiét do trong tua bin khi lén dén 1200 + 1300°C, do vay t6ng
hiéu sudlt ¢ hé théng 6 thé 1én dén 45 + 46%. Ciing dd ¢ nghién cttu nhiing trung
tam vira cfip dién, vira c&p nhiét va ca khi dot, du kién c6 thé dua vdo sin xudt
khodng dau thé ky 21.

6.5.3 May tinh vdi ¢éng nghé 16 hdi:

Lo hoi 13 trdi tim clia cdc nha may nhiét dién, 14 bd phan quan trong ctia nhiéu
nhi mdy xi nghiép, ¢6 dnh hudng quyét dinh vé mit kinh (&, k¥ thuit ciing nhu an
toan. Cong viéc thi€t k&, ché tao cling nhu van hanh 10 hoi hét stic phiic tap, ning
né, khé khén nén phai tin dt_mg cong nghé tin hoc dang phét trién nhanh chong va
da tham nhap vio hau hét cic nganh khoa hoc vi cong nghé. Can sir dyng mdy
tinh dé thu nhap trao dGi thong tin, dé tién hanh thi¢l k&, ch& tao ﬁ’llf nghiém, do
dac vi diéu khién van hanh 19 hoi.

1. Ung dung mdy tinh vao cong viéc thiét ké -

Khi thiét k&€ hoan chinh mot hé thong cdp nhlél; lhu‘o‘ng phéi [htrc hién cic - bii
tinh nhu:
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_ Tinh nhiét thiét bi sinh hoi.
~ Tinh thuy déng thiét bi sinh hoi.
- Tmh khi d@ng

.- Tinh stic bén c4c Chl ti8t chia thiét bi sinh hoﬂ va mang nluét _

- Tinh todn ché do nudc va chat luong hoi.
- Tinh déng hoc va thiét bi sinh hot.
. Tlnh thuy luc clia mang nh}ét
- Tinh céch nhlét va ton thdt nhiét clia he thong cﬁp nhlet

. Tmh nhigt 14 bi tinh hét sitc quan trong, 1dm co sd cho cdc bai tinh khic, noi

.c:lung clia né rdt phong phd, bao trim hiu hét cdc k¥ thuét gip trong nganh nhigt

nhu tinh vé chdy, vé truyén nhiét ca bic xa, d6i luu, dan nhiét, v.v... Khong chi
khéi lugng tinh todn nhiéu, phic tap, ma ngoai nhu’ng c,ong thitc chdt ché vé 1y
lhuyel phéi diing 14t nhidu s6 léu, cong thiic, bang biéu va dé thi xay dung trén co
s thirc nghiém hoic két hdp thuc nghlém v6i 1y thuyét, néu tinh biing thil cong tdn
rdt nhiéu thdi gian, két qua khé chinh xdc ma ciing khé tfnh duge nhiéu phwong 4n
dé so sanh chon lya. Cdch day mdy thap ky, nguoi ta dé diing mdy tinh cho bai tinh
~hiét, i dan ddn dén cdc bai tinh khdc nhu thuy dong, khi dong, stc bén v.V..
nén cOng viéc tinh todn thiét k&€ di nhe nhang hon nhiéu, ¢in kip thdi nim bat dé
c6 thé theo kip cdc nudc. '

2. Ding mdy tinh dé diéu khién vdn hanh 1o hoi . - _ o

¢ nhiéu nudc da ding mdy tinh dé diéu khién van hanh [d hoi, d3 gidm bét
duge’so ngudi van hanh, cudng do lao ‘dong, dap tGng kip thoi nhu cdu clia ho sir
dung mot cdch nhanh chéng, an toan, kinh t&, ning cao dwgc hiéu suft v cé thé
tiét kidém duwgc khodng tir 3 + 8% nhién ligu.

Heé théng mdy tinh diéu khién van hanh 10 hot, ngoai 10 hoi va my tinh ra con
cdc thi€t bi phu nhu thi¢t bi ngoai vi va thi€t bi phu trg. Thigt bi ngoai vi lam
nhiém vu cdu ndi gita 10 hoi vA méy tinh, n6 c6-hai chic nang co ban: chuyén cde
thong s6 trang théi 10 hoi, tinh hinh van hanh clia cic ¢o cdu chép hinh thanh tin
hiéu ma mAy tinh c6 thé nhan biét duge dé x 1y, thit hai 12 ti€p thu lénh didu khién
i may tinh, chuyén thanh tin hiéu cho co cdu chip hanh diéu khién 10 hoi.

Tuy theo yéu cdu va mic do phat trién, da dung mot sO phuong phap didu
khién 10 hoi nhu sau:

Phuong phép déu tién 14 qua méy tinh do dac, kiém trg xir 1§ cdc théng tin dé
hién thi, ghi chép hotic cinh bdo véi ngudi van hanh vé cAc théng s6 nhu 4 Ap suat,
nhiét do, midc nude, luu lugng hoi, logng 0xy trong khoi, v.v... va ¢6 thé tinh ra
hiéu sudt nhiét ctia 15 hoi. Phuong phdp tiép theo 1a ding hé th()'ng chi dao van
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:.'h dnh; nghia 14 trén co s& cdc s8 licu da ghi & trén, mdy tinh con tinh todn va dé
_f-xual: phu‘o‘ng 4n 161 vu dé ngudi van hanh tham khéo, hra chon.

" Tign thém mot bude 1a ding hé théng gidm sat khong ché (SCC), nghia 14
"Ii\h.ong chi dé xudt phuong dn ma tige HEp qua hé théng diéu khién ty dong dé 1o
“hoi Tam viec & ché do t6i wu, thod mén nhu céu ho ticu dung Phuong phép thit tu 1a

hé théng diéu khién truc ti€p bing s6, nghia Ja ding m'ly tinh thay cho hé thong tu
dong diéu khién, tryc uep vin hanh. Véi ca sd ding nhiéu 10 hdi, con dung phuong
phéap phén cdp didu khién, nong hé théng c6 mot mdy didu khién trung uong, chi
huy cdc méy con diéu khién céc 10 hoi van hanh cho phil hgp.

_ Ta c6 thé dung mdy tinh thay cho céc co cflu va cOong ngh¢ van hanh, nhung
noi' dung diéu khién vin khong thay déi, vin phai ¢6 hé théng diu chinh mtc
nuée, he thong diéu chinh lwu luong va thong s6 hoi cling nhu diéu chinh qué tiinh
chay.

231.



Admin
Textbox

Admin
Textbox


' Chuong VII
MANG NHIET

7.4 CAG HE THONG MANG NHIET

Trong cong nghiép ¢ nhiéu nganh cAn dugc cung cdp nhiét luong dudi ddng
hoi nude. NgoaJ ra nhiét cdn duge sit dung (dudi dang hoi va nude néng) cho cic
nhu céu vé say sudi, thong gié... Mang nhiét 13 hé théng céc dudng 6ng din (hoi va
nude) 1 ngudn cap nhiét dén cac ho tieu thy nhiét bing céch trye tiép hodc qua cic
thi€l bi trung gian,

Nguén cap nhiét 14 hoi duge trich ra tir c4c tuabin cip nhigt dit trong cac trung
tam nhiét dien, cling c6 thé 12 10 hoi cong nghiép. Hién nay, ngodi ra cling con
diing khi thodt cha tuabin khi dé cap nhigt.

Tuy theo chdt mang nhiét clla mang nhigt ngudi ta chia ra: mang hoi va mang
nude.

Mang nude lai chia ra: mang mot dudng ong, mang hai dudng 6n (¢6 mang 3
duong Gng nhung it gip).

Mang mot dudng Sng hgp 1y nén dimg khi khoang cdch gitta céc v tiéu thy va
nhi may nhiét dién khé 16n.

Thtrong phd bién 12 mang hai du’dng 6ng, trong d6 mot dudng (goi la dm‘mg
cdp) nudc nong s& 131 cdc ho tidu thy, cdn dudng thit hai (goi 12 dudng trd vé ) 1
nudc ngudi quay lai nha may.

Mdng hoi ¢6 hai loai: Joai khéng 6 nude ngung trd vé (mdng mot dtro‘ng ong)
va lom ¢6 nude ngung trd vé (mang hai duding 6ng).

Céc kiéu b6 tif mang rhiét tiéu bicu duge v& & hmh 7-1. Don gian nhit va vén
d4u tu 1t nhat 1a kidu hu’(mg thm (hmh 7-1a). Song nhuge diém 16n nhét cla né 1a
khi nhénh nio d6 bi st ¢ hi tat cA cdc ho tidw thy ndi véi nd s& bi ngimg cdp nhiét.
Viéc ndi du phong gilta cdc dudng Ong bing dudng vong s& khéic phyc mét phin
nhwge diém dy. Dudng vong ndy tuy chua bio ddm duge cong sudt cuc dai d&i voi
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mién cé nhdnh bi hdng nhung ¢é thé cip nhiét duge mot phin nhat dinh. Cée kidu
bo trf vong (hinh 7-1 ¢) va b6 trf ban cd (hinh 7-1 d) s& khong c6 nhuge diém nhu
trén vi doan bi hdéng s& duge tdch ra. Tuy nhién von dadu tu tarig 1én v van hanh s€
phic tap hon. () he théng v6i hai ngudn nhiét, khi mic hudng tam theo hinh 7-1 b,
néu ngudn 1 nghi thi trong giai doan chuyén doan ndi giffa hai ngudn s& dam bao
van hanh du phong. Doan niy trong truding hgp binh thudng s& npit.

Hinh 7-1. B6 tri mang nhiét;

a) Kiéu huéng tam vé&i mat ngudn nhiét;
b) Kidu huéng tam vi hai ngudn nhiét va ng ndi,
¢) Kiéu vong véi hai nguén chinh va hai nguén du phong;
d) Kiéu ban cd véi mot ngudn chinh va mot ngudn du phang.

7.2 CACH NGI HO TIEU THU VEI MANG NHIET

Vléc noi ho tiéu thu véi mang nlnét c6 thé bang cdch truc tlep hoiic qua binh
trao d6i nhiét kidu bé mit, cy thé 1a theo cdc nguyen ticsau: +

A. N6i phu thudc vé mdt dap lwc (né’i truc tiép)
1. Khong thay déi thong s& clia moi chdl mang nhi¢t (hinhi7-2).
2. Vi su thay ddi thong s& clia méi chat mang nhiét.
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a) V&i viéc ha thap ap lyc (bing van tiét luu) (hinh 7-2a).

b) V&t viec gidm nhiét d6 (bing thiét bi gidm 6n bé mit hodc phun vao , hinh
7-2¢ hoiic bing kiéu hdn hgp dic biét, hinh 7-2d).

c) Véi su thay déi dp Juc va Iﬁ':lié:‘,l do6 (nhd &jecto hon hop, hinh 7-2e hodc nhd
bom hdn hop, hinh 7-21, g).

B. Néi doc ldp vé mt ap lic (qua binh trae doi nhiét ki¢u bé mdt) (hinh 7-2

h, 1)

U diém 16n nhit cha viéc ndi phy thude vé mit &p luc ciia ho tiéu thn 1 von
ddu tu gidm di va khir bd duge do chénh nhiét do do c6 thict bi trao ddi nhiét gay
ra. Do d6 mot mat gidm duge doi 4 ap hoiic 4p lyc hoi trich, mit khéc gidm dugc t6n
that nhi¢t clia mang. Nhuge diém cla noi doc 1ap nay 1a dp huc 1dn hon trong cac
thiét bi ctia ho tiéu thu, do d6 niing hon va dit hon vi phai ta.ng cudng do bén. Kiéu
ndi nay cling s€ gap khé khin hon dgi véi viée bao dmmg va diéu khién. Viéc ndi
doc 1ap v& mat 4p luc duoc thuc hién nhd cdc binh trao doi nhigt. Céc wu diém hoic
nhuge diém cia nd lai 1 cdc nhuge diém hodc vu diém cia viée ndi phu thuge.

7.3 TINH TOAN THUY LUC MANG NHIET

7.3.1 Nhiaém vu tinh toan thuy luc

Tinh todn thuy huc 12 khau rat quan trong khi thiét k& mang nhiét, bao gobm:

a. X4c dinh dudng kinh 6ng dén;

b. Xdc dinh gidng ap;

¢. Xdc dinh cot 4p & cdc diém clha mang.

Nhiing két qua tinh toén thuy luc s& gmp cho viée gidi céc bai toan sau: xic
dinh v6n déu tu, titu hao kim loai Ong; xdc lap cédc dlrdng dic tinh ciia bom tudn

hoin va bom b6 sung, $6 lwong bom; chon duge céc bo diéu chinh; xdc dinh ch& do
van hanh.

Dé tinh todn thuy Juc ta cdn biét trude so d6 mang nhiét, dia hinh, vi tf cla
mang va cc phuy tai.

7.3.2 Cac cong thitc chinh

Pai vai chit 1ong khong chiu nén chuyén cTOng trong Gng din ta c¢6 phudng
trinh sau (vi€t cho 1 kg):
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P ;

Zlg—k—mw+~*~ 2.8 R (7-1)
2 p

2 p P

7., Vit Z,, - chidu cao hinh hge cha 6ng din & (€1 dign 1 va 2 so véi mét ngang, 1y
®, Vil 0, - t6c do chuyén dong cha chit 16ng & tiét dien 1 va 2, m/s;

- Py VA ps - dp sudt chia chat 1ong & tict dién | va 2, Pa;

p - khdi lugng riéng cla chét 1ong, kg/nr’;

g - gia & roi ty do = 9,81 ‘mzfs;

%— - dong ndng cla 1 kg chét 1ong & i€t dién di cho;

p

F _ thé niing ctia 1 kg chdt 1dng & 1i€t dién di cho, Tikg
“Y . t8n thit the nang chia 1 kg chél 16ng do ma sdt va & khéng cyc bd trén doan
p

ong 1-2,Jikg. (*)
Trong tfnh todn thuy luc mang nhiél ngudi ta con sir dung khéi niém cot 4p
toan phin Hy:

2

0)2 p )]
Hy=Z+—+— =Z+—+H (7-2)
28 v 2g

{ day: p - 4p sudt trong Gng dén, Pa; P_onu- ¢t 4p do 4p, nr; v - trong lugng riéng
b -
cha chdt 16ng, Nint.
Khi tinh thudng bd qua dai luong T vi né nhod va il thay déi, do vy ta
. g S ,
thudng 1dy:

H=7+L2 =2+H S
Y

Tir (7-3) ta ¢6: H = H, - Z, tic 14 cOt 4p do ap bang hiéu giita cot 4p toan phdn
va chiéu cao hinh hoc ciia truc 6ng din. Gidng 4p va tén (ht cdt 4p trong mang cb
quan hé nhur sau:

(%) T that nay cluyén thanh nhiét ddn i6i lam 1dng entanpi ciia chdt 1dng khi chuyén
dong trong dng.
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sH=2P (7-4)

hay h= (7-5)

& day: 8H - t8n thit cot 4p, m; Sp - gidng 4p, Pa; h va R - sudt t6n (hdt cot dp (dai
luong khong the nguyén) v sudt gidng &p, Palm.

Giédng 4p ¢ dudng Sng gdm hai phin: gidng 4p dudng did va gidng 4p cuc bg:
8p = 8Pga + OPen |
& day: Spag —.g;iéng ap du’imfg dﬁi, 8pes - gidng ap cuc b,

Giang dp dudng daii Spdd (con goi 12 (8n that dm‘)‘ng dai) 1a gidng 4p & cac doan
ong thing. Gidng dp cyc b dpg, (con du’oc g01 13 18n thit cuc bo) 13 gidng 4p & cdc
van, chd cong, nghén, .. ‘

Gidng dp dwong dai .

Trong céc 6ng din moi éhf{t thi: ;

o Spu=Rel o )

& day: pag - glcmg ip dmmg did, Pa; Ry, - suai giang ap, e 1a gidng 4p chia mot mét
ong, Pal/m; 1 - chiéu dai dng din, m.

Ta c6 phuong trinh Daxi:

®° p
Rdd :l75:0,8127\.— . (7-8)

& day: A - hé s0 ma sdt thuy lyc (dai hrgng khong thit nguyén); o - t6c do méi chit,
mils; p - khéi lugng riéng cha mot chat, kg/ni'; d - dudmg kinh trong ctia 6ng, m; G -
Tuu Jugng khai lugng, kefls.

Hé sO ma sdt thuy luc A phu thudc chil y&u vao dic tinh cda vdch dng (nhin
hod nham) va viio ché dg chuyen dong cua chit long (chdy ting hay chdy réi). DGi
véi céc Sng nhén, ¢c6 mot 6 cong thiic dé inh h¢ s& ma sat nhy saw:

_ 04 .
Re < 2300 (chay tang): A = e (cong thic Poazel)
: e

3
2300 <Re < 10" A= 0, ]64
Re®?

“(cong th’L Blazius)
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0,221 _
— (cOng thiic Nicuradze)

Re< 10°: A =0,0032 +

Rez10°: A= a8 RI 63 (cong thitc Altsul)
02ig ke —1,04)7

N gu’c‘ﬁ ta ciing bi€u dién.quan h¢ gita he s6 ma sit clia Gng nhin véi s
Reynolds Re trén d6 thi (hinh 7-3).

A
\ I
903 ]
ge6
q05 0 4
' =, "~ _ Ong nhan (Nikurazde
804 — - ~ ' g.22¢
o N A= gooszs ==
= g, N : 237
003 = 2 o Re
4 = \ /}4 Pl
kA 2PN
o (%,
a2 73\’?- <h/'0.:7’\\(‘\
\ g \\.
o
\ KSR
g “III T
101 —3 7 4
.10 r.7g Re 177 A Fe

Hinh 7-3. Su phu thudc clla hé s6 ma sat thuy Iue cda dng nhdn vao s Reynolds.

Terdng mang nhiét ding céc 6ng khong nhdn (nhdm) bang lhcp B& miit nhdm
do cdc phin nho 1én ¢é do cao k (hinh 7-4).

Hinh 7-4. Mat ¢t clia Sng nham.

Thong s& dic trung ddu tién cia do nhdm la chiéu cao clia phdn nho 1én, goi la
dd nhdm ruyét ddi chia Gng. Thudng né bang tir 0,05 dén 2 nun. Thong s6 dic trung
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thit hai 1a ty s6 gita do nhdm tuyét d&i ddi véi bdn kinh &ng k/r, goi 1a do nhdm
tuong doi.

Khi Re nhd, h¢ s6 ma sat thuy luc A s€ ¢ gid tri 16n nhét. Khi Re tang A s&
gidm vi vGi mOt gid tri Rey, nfo d6 thi A s& dat gid tri cue tiéu. Khi Re tang tiép A s&
khong doi.

O mién qud do, titc 1a khi 2300 < Re < Re,, h¢ s6 ma sdt thuy lyc s& phu
thude ci vio do nhdm twong dd k./r 14n sd Re. Con khi Re > Re,, he s8 A ¢hi phu
thudc va k,,/r ma khong phu thuge vao s3 Re nita ().

A. D. Altsul da dua ra cong thiic sau tir niim 1951:

k 0,25
A=0,1 1[_w(;ﬂ + %-) (7-9)
(7]

Khi ki = 0 cong thiic Altsul s& thanh cong thic Blazius. Khi Re = co cong thitc
Altsul sé thanh cong thic Sifrinxon:

k 0,25
A=0, 1(-(%) , (7-10)

Néu 1dy sy sai khdc ctia hé s6 A theo cong Lhitc Altsul vi cong thie Sifrixon 1a

. A
3% thi tlr diéu kién K_A -1=0,03 ta thu dugc:
s .

| d
Ré,= 568 - (7-11)

1k

O diy A, v Ag 12 cdce tri 88 cha A tinh theo (7-9) va (7-10).

Vi the khi Re < 568c—i thi cén tinh A theo (7-9), con khi Re = 568ki thi

d td
tinh A theo (7-10). Khi Re > Re,, thi gidng 4p s€ ty I& binh phuong vai Iuu lu’t_mg.
Tlong mang nhiét thudng lhuo‘ng Re > Rey, vi th€ mang nhiét thlrcmg lam vi¢e O

mién binh phuong. Ta ¢6 thé chuyén cong thite (7-8) cho gidng fap dudng dai ¢
mién binh phuong sang dang thun tién hon trong tinh toén.

Sudt gidng ap, Pa/m:
ALG?
pd ¢

R, = (7-12)

- Puting kinh 6ng dan, m:

(*Y D¢ nhdm tiwong duong titgng doi cile ong ddn thuc 1é d rhdm déu din nhan tao tiwong 467 clia
vech hinh tric ma hé 8 A ciia nd trong mién Re > Re,, ciing nhue la cita dng ddn thic.
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A GO.38
d

d=d2 (7-13)
(Ryop)™"”
Luru lugng qua Gng, kgfs: _ _
G = Ag(Ry, p)*® @62 (7-14)
D61 véi mang nudc, khi p = const, céc cong thic trén s& 1a:
A n G2 .
Ry = ———dﬁf.zs (7-15)
A n G 0,38
d= __'(]0*19 (7-1 6)
Rdd '
G = AnGRddﬂ,S d2,625 o . (7_17)

Céc gia tri chahé s6 A va A" cho & bdng phy luc 7-1. .~

Gidng dp cuc bo

Gidng dp cuc bo téng & tdt ca cdc trd khéng cuc bd duge x4c dinh theo cong
(hife:

m* G?
o, =28 —-p=0812YE~"— , Pa o (7-18)
2 pd

G day: 3 - tdng cdc hé s6 trdr uc cuc bo; & - dai luong khéng thtt nguyén.

Ta hinh dung mot doan éng thing duding kinh d ma gidng dp dudng dai cia né
bing gidng 4p cuc bo thi do dai ciia doan Sng niy goi la do dai trong duong cila trd
khdng cyc bd. Nhu viy: ’

8P = Rygly : : (7-19)
. 0?p :
Z%TF?»—Z%EIM | (7-18)

Ta tim dugc do dai twong duong clia tré khang cyc bor
d .
la= Z%I , (7-20)

Khi the cdc gia (1 clia A theo cong thiic Sifrinxon vio (7 -20) ta duge:
la=AYEA (7-21)

H¢ s8 rd khdng cuc bo gidi thi¢u trong phu luc 7-2.
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Ti s6 gidng ép cyc bo clia 6ng véi gidng dp dudng dai goi la phén tén thét cuc
b6, ky hig¢u la .

o= el | (1-22)
8Py 1 '

Tacéd céng thie tinh o

w1158, 22 (-23)
& day: Ay = 50’}9
' K
Khi trong 6ng 1a nude thi o = 1,15A% 1 —_ (7-23a)

Gidng dp tong
Giang z‘ip téng - gém gidng 4p dudng dai va gidng dp cuc bd - duge tinh theo
cong thic: ‘ :

8 .

3p = 8pgg + 0P = dpaa (1 + Siw Y =Rl + @) = Ryg(1 + L) (7-24)
dd .

ta riit ra duge:

5p

T+ (7-25)

Rdd

7.3.3 D6 thi do ap

Du’a.tréri tinh todn thuy luc mang nhigt ta 1ap d6 thi do dp, d6 1a dd thi phan bd
4p sudt doc theo chiéu dai 6ng dan (hinh 7-5). Lo :

Khi xay dung d6 thi nay thi theo tung d9 ta dit dai lwgng cot 4p tinh tr trye
hoanh (1€y 1am mat phing chudn). Trén d6 thi cling vé profil dia hinh (mat cit) va
do cao tod nha ho tiéu thu. g e

Hinh 7-5 biéu didn dé thi do 4p cita h¢ théng cép nude néng hai dudng Sng va
s¢ do nguyén 1y. Muc I-I 1y lam muc tinh cgt ap (mic 0); C1-C4 la do thi cot 4p

241



Admin
Textbox

Admin
Textbox


dudmg cdp clia mang; V1-V4 1a d6 thi cot 4p dudng trd vé cha mang; H,, 1a cot 4p
toan phin & dng gép vé clia ngudn cdp nhiét; H, 1a ¢t 4p clia bom mang I; T, 1a cft
4p toan phdn clia bom b3 sung hay 12 ¢ot dp finh toan phin trong mang; Hy 1a cot dp
toan phén & diém K trén ddu ddy cia bom I; 6H,, 12 t8n thit cot 4p nudc mang
trong thiél bi nhiét III; H, 1a cot 4p toan phin & 6ng gbp cdp ngudn clp nhiét; Hey
= H, - 5H,,. Cot 4p & diém bat k¥ ndo cha mang, vi dy & diém 3, s& 1a: Hey la cOt dp
toan phén & diém 3 clia dudng cfp, H,s 1a cot 4p todn phén & diém 3 clia dudng vé.

Vz Vz p
s Vs
‘s
Vs
K., a)
—A{cﬂfnh C :
7 — "Sﬁfj#
B R I LA Cs R ";
H:’( HCi' |
Ay
|| V| Pea
h H -‘ 7 7 '
REIMER\ES /2 Bl o B L

Hirh 7-5. D& thj do &p-clia mang nudc hai duang ong.

Néu do cao tréc dia cla tryc 6ng so véi mit chudn & didm nay 14 Z, thi cot 4p
do 4p & diém 3 clia dudng cap s 1 He, - Z; con cot dp do dp & duong vé 1a H,; - Z,.
Cot 4p sit dung & diém 3 s& biing hiéu gifta cot dp do 4p chia dudng cdp va dudng vé
hodc 13 higu cot 4p todn phén Hy = Hes - Hse v . ‘

Khi dimg bom mang I, trong mang nhiét. 5& ¢6 4p sudt finh H, do bom bé sung
tao nén. 3 T . g o

" Khi tinh thuy h,ré mang hoi thi ¢6 thé khong cén tinh dén préfil ong dan hoi. do
hoi ¢6 khdi lugng riéng n_ht'). !
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DG véi mang nude, dé he théng cép nhiét 1am viée tin c4y thi vé p sudt cdn
" phitng yéu ciu sau: ‘

1. Khong dugc vugt qué 4p sust cho phép & cée thict bi cia ngudn cip nhiét va
1o ticu thy (4p sudt du cho phép trong &ng thép va cac van clia mang thuodng 14 1,6
+ 2.5 MPa). ' : .

. 2. D4m béo 4p sudt du trong t4t ci cdc phan (i clha hé thdng cip nhiét dé nham
ngan ngita sy xam thyc clia bom va khong cho khi 1ot vao he théng cip nhiét. N6u
khong s& lam an mdn thi€t bi va miét tufin hoan cha nude. Ap sudt du cuc tiéu 14y
bing 0,05 MPa. L o

3. Pam bdo nude khong s6i & cdc ché do thuy dong clia he thong célp nhiét, tiic
12 khi nwdc tudn hodn trong hé thong. :

w

& tdt ca cdc diém trong hé thdng cdp nhiét cdn phdi gir duoc 4p’sudt I6n hon
4p sufit bao hoa clia hoi nude tng véi nhigt do cita nudc trong hé thong. . -

7.3.4 Phuong phap tinh thuy lirc mang phan nhanh

S§ liéu ban ddu dé tinh
thudng 1a: so dé mang nhiét,
thong s¢ ctia moi chét, hwu
lugng va chiéu dai doan &ng.
Pai lugng phai tim la dudng
kinh 6ng. Do ban ddu chua
biét hang loat dai luong nén
phai gidi bai toan bing phuong
phip gin ding lién tyc. Tinh
todn thudng chia thanh hai giai )
déan: tinh so’ bo va tinh kiédm - Hinh-7-6. S0 d6 mang nhiét phan nhanh.
fra. - : : b TS T AR s

Sau day dua ra phuong phap tinh mang phan nhénh trén hinh 7-6. -

Y

Tinh todn so bo

1. Ta chon dudng Ong tinh todn chinh, téc 13 hudng tir tram tGi mot trong céc
ho tiéu thu m c6 sust gidng 4p nhd nhal. Néu gidng 4p gilta tram va céc ho tiéu thu
déu nhu nhau thi chon dudng Ong Xa nhat. '

2. Ta bét ddu tinh tir phdn ddu (doan ddu) clia dudng Ong tinh to4n chinh. Phén
tén thit cuc bd o clia doan ndy duge cho trude hodg xdc dinh theo (7-23). Ta xdc
dinh suit gidng 4p ciia doan niy khi quy ude chon phan 16n thit cyc bo trén tdt ca
céc dudng ong bing phén tén thdt cuc bo & doan d6. Néu & hinh 7-6 dudng ¢ng tinh
todn 1a 0-1-2-3-4-6, thi suft gidng dp dudng dai & doan O-1 s& la:
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R = 8pg _ SPy_6
oy (Qra) 1 s (1+a)

8H, 1y BHofs'Y-.' '

hoic: o R =
' P, (@) Iy (1+0)

G day: 8py,, 8pgs - giéing 4p todn phén & dudng Ong tinh todn va & doan ddu; 80
8Ho. ~ céc tén thét cot 4p twong ving; 1, ,, L. - cdc chidu dai tuong tng.

3. Ta xdc dinh so by dudng kinh d,, (I dién kien quy ludt tr& khdng binh
phuong theo (7-13) hoic (7-16). -

0-1»

Tinh kiém tra
1. Ta chon dudng kinh clia doan ddu 'y, theo s8 tay vé ong. _
2. Dya theo (7-12) hogc (7-15) ta x4c dinh suit gidng 4p dudng dai R', .

3. Dua theo (7-20) hoac (7-21) ta x4c dinh d6 dai twong duong ciia tr& khang
cuc b trén doan 0-1. .

4. Ta xdc dinh gidng 4p toan phan trén doan 0-1.
8p'oq = Rigy 1y (1 + ')
hodc: SH'y, = Ry 1o, (I +ahpy

- 1
& day: o=
Loy o . .
5. Ta xdc dinh 4p suflt cha hoi hoic cot ap clia nude & diém cu6i cling chia doan
khdo sdt p', = p, - 8ps, hotc H', = H, - 8H'y ;. : : '

C nhu (he, ta tién hanh tinh todin (8t ¢4 cdc doan khdc ciia dirmg ong tinh
todn. Ta bt ddu tinh méi doan tiép theo bing cch xac dinh sudt gidng 4p dudmg
dai. Ching han, ta bit d4u tinh doan 1-2:

= 5p, _ Op;_g
UL (e 1 (e
. . 2 C8H, . )
" hodé: pg = OH, .y sV

L,(+e) 1_g(+a).

6 dé‘ly: 6p1-6 = p'l - P5 Va 8I_.II.-6 = H‘l -.Hﬁ .
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B tdp vidu:

Hay tinh thuy Iyc mang nhiét hai dudng nude va vé& do thi do 4p. So d6 mang
nhiét v& & hinh 7-7 a v b, con hinh déng (profil) tric dia clia mang va chiéu cao ho
tiéu thu v& & hinh 7-7 ¢. C4 4 thiét bi sudi ndi v6i mang theo so d6 phu thude va cé
luu haong sawe:

“Teén thiét bi A B . C. D
‘Luu lugng nude, kgls 27,8 139 556 13,9
' % 2 3c
)
o, fy%c 4c 3:/
4:/
v 6\
L — Z rdd
w353 ¢
700 :
8g N
4, 60 .,H.M.lAHf AHy N S E"‘"
v Aa:ST'AHA "IE‘_‘E—" i s
— e P
at—— o T 0
P 7ol 770
c)

Hinh 7-7. Céc so dé (a, b) va dé th do ap cdia mang nude hai dudng ong (c).

Nhiét do trung binh cha nudc trong mang 1a 7, = 75°C. Trong huong riéng
trung binh clia nude y,, = 9550 N/m’. Nhiét do tinh todn clia nudc trong dudng cip
7 = 150°C.

Tai tat ca ché Va0 ho tléu hu can phai dam bédo cot 4p sir dung AHhu =15 m.
Cot 4p sir dung & Sng gop cia tram H, = 95 m.

Chiéu dai cia cdc doan dng nhu sau:
Doan Gng 0-1 12 23 7 24 45 46
Chiéu dai, m 250 650 500 500 _400 300 600

Trén dudng Ong cd céc trd khéng cuc b sau dz‘ly:
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Céc van chin & d4u va & cudi méi doan trén duding cap va dudng trd vé, cit mbi
ki duding dng 6 10 cai phan nhénh véi gée 90" va 10 b d¢m.

Gidi:

Theo traf ar Lmh 5o bo:

1. Ta chon cot dp tinh ciia mang H, = 50 m (dudng SS) Vi cot dp tinh nay, dp
sudt du & cac diém cao nhit ciia thiét bi sudi duge bdo dam con ¢t dp tmh do dp &
cdc diém thap nhat (thict bi A) khong virgt qué gid tri cho phép.

2. Ta du ki€n dang ciia d6 thi cot dp. Tén thit cot dp trong mang:
H, - AHy =95 - 15 = 80 m. ta chia doi t8n thdt niy cho dudng cép va dudng

(& vé, tic 1a Iy 8H, = 8H, = 40 m. Trong trudng hgp nay, cot 4p todn phin trong
duding cdp va dudng trd vé & tram s&1a Hy= 105 m, H, = 10 m.

Cot 4p do 4p tai diém cao nhat ¢lia mang 3 dudng cp s€ 1a He, = 105 - 40 - 25
=40 m. VG cot 4p do 4p nly nudc s& khong soi khi ©', = 150°C.

3. Ta chon dudng Ong tinh todn chinh. Do & tdt ca chd vio ho tieu thy cin bao
dam ciing mot ¢t 4p AH,, = 15 m nén dudng Ong tinh todn chinh s& 1a dudng ndi
tram véi ho xa nhat, d6 1a dudng 0-1-2-4-6, dudng nay daj 1900 m.

4, Dua trén s6 liéu ban (’fdu va phu luc 7-2 ta xac, dinh t8ng cdc hé s6 (rd luc
cuc b 2E trén doan 0-1:

Zg 205+2512+2502 4,5

Gidng 4p trén doan 0-1: L
40.9550.250

8py, = ——— T = 50200 Pa
Por =7 000 :

Luu lugng nude trén doan 0-1: . ‘
G=278+139+556+ 139—111 2kg/s
Theo (7-23a) va phu luc 7.1 xéc djnh duge phén tré khédng cuc bd trén doan

nay:

45

a=1,15832.—= |——= =022
250 Y

L)

5. Xdc dinh 56 bo sut gidng 4p dudng dai va duding kinh doan 0-1:
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8po, 50200
1,, (A+a) 250 .1,22

dy. = 117.10%.111,2°%/164%" = 0,266 m = 266 nun.

Ry, = =164 Pa/m

Tinh kiém tra
1. Ta chon du’(‘ﬁng kinh trong gfm nhél
‘ d'y, =309 mm
2. Theo (7 15) hosce theo phu lyc 7-1 xdc dinh Rdd
R'ye = 13,64 .10°. 111,2°/0, 309”5— 79 Pm’m
3. Theo (7 21) xéc dinh L, cia doan 0-1:
' _  1,=60,7.45. 0,039 =48 m
4, Theo (7- 24) xfc dinh duge gidng dp doan 0-1:-
&p'o., = 79.(250 + 48) = 23600 Pa
5. Tdn thét cot 4p trén doan 0-1:

S Sp ‘
6H'y, = Po1 _ ———————2935650(? =2.45m

6. Do t6n that cot 4p trén doan 0-1 & dudng cép va dudng trd vé 1a nhu nhau
nén cot 4p str dung & diém 1 clia mang nhiét:

AH', = H - 261, = 95 - 2 . 2,45 = 90,1 m

Twong by ta tinh cho cdc doan cdn lai. Két qué 1a:

G Ry d d R'y la &p' s | H

Poan
. kals Palm mm mm | Palm | oom | Pa m: m
0.1 | 1112 | 164 | 266 | 309 | 79| 48 | 23600 | 245 | 90,1

12 | 834 | 187 | 238 | 259 | 115 | 755 |83500 | 875 | 726
2.4 | 69,5 | 7235|7208 | 207 | 249 | GG (108000 11,2 | 50,2
46 | 139 | 260 | 110 | 125 | 149 | 74 | 95000 995 | 303

_ Céc nhénh khéc ciing ti€n hanh tinh todn tugng tr.

I
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7.4 CHE PO THUY LUC CUA MANG NHIET

7.4.1 Bic tinh thuy luyc cda hé théng

Mang nhiét nudc 14 mot hé théng phitc tap vé mdt thuy lyc, & dé cdc khau
riéng biét khi hoat dong lai phy thude 1an nhau. Do dé can phai biét cde dac tinh
thuy lyc ctia mang va bom.

Ché dé thuy luc chia hé thdng d6 dirge xdc dinh bdi diém cit cla cdc dudng
dic tinh thuy lyc cla bom va mang.

Trén hinh 7-8: dudng cong 1 1& dudng dic tinh ciia bom; dudng cong 2 la
dudng dic tinh clia mang; giao diém A cla ching s& xac dinh ché do thuy lyc clia
he théng; H 1a cot 4p clia bom, bing 18n that cot 4p & hé thong kin; V 13 ning suil
ciia bom, bing luu lugng nude trong he thdng. :

H
a

z H

!'a"p Ha

47

Liu Wdng nide

Hinh 7-8. Dac tinh thuy luc clia bom va mang.

Dic tinh thuy luc cliia bom 1a su phu thude cta cot ép H hoic gidng dp Ap do
bom tao ra véi nang sudt V clia bom. Céc dutng dic tinh clia bom thudng dugc xédc
dinh b&i nha ché ta0 hodc do thi nghiem.

Khi s6 \fong quay cia banh xe cong tdc khong déi thi doan Iam viéc clia dudng
ddC tinh bom i tam c6 thé biéu dién theo quan hé: )
H=H,- 5V’ (7-20)

& day: H, - ¢Ot 4p quy ude cua bom khi luw luong V = 0; S - tr6 khdng trong quy
udc cira bom, m.s/m’. ;

Khi s§ vong quay thay déi thi dudng dic tinh cling thay déi. Luu luong thé
tich (nang suat), cot 4p va cong sudt bom quan hé véi s6 vdong quay nhur sal:
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oM £:3ﬂ . (7-27)
n, v, \H, \N, |

trong dé: V,, I, N, - ning sudt, cot 4p v cong sudl & vong quay n, Vs, Hy N, -
vong quay n,.

Khi s6 vdong quay khong déi thi cong suat cin cho bom sé& la:

v (l—x)i] | (7-28)

dm

& day: Vi, N, - ning sudt va cong sudt bom & ch€ do dinh mie (khi higu sufit cuc

dai); N - cong suat bom & nang suit V; x = - h¢ s6 khong tai; Ny, - cong suit

bom khi khong tai (V = 0). "
He s§ khong téi cita cdc bom li tam & trong khodng:
02<x<0,5
Cong suat bom tieu thy & ch€ do dinh mife dugc tinh theo cong thifc:
N,, = ~dn 2Py (7-29)
Neb :

& day: Apy, - gidng 4p cla bom tao nén & ché do dinh mic, Pa; Vdm - ning suat
bom, nr’ls; Ty, - hidu suat thiét bj bom (tich cla hi¢u’ sudt bom 1, v6i hicu suat
dong co dién ng.). :

Do tén thit cot 4p & mang nhiét thudng theo quy lujt bmh phuong nén dac tinh
mang nhiét 12 dudng cong béc hai.

AH = S,V R (7-30)
hodc: Ap = SV? o aaD

& day: AH - ton thét cot ap, m;, Ap - gidng ap, Pa; V - luu hugng nudc, n'ls; Sy - trd
khang cta mang dugc biéu thi qua don vi ¢dt dp (t6n that cot dp khi V = 1),
msitm® S=S,.p.g=S,.v- udkhing ciia mang dugc biéu dién qua don vi dp
sudt (gidng 4p khl V = 1), Pa.s*im®; p - khoi lugng riéng ciia nudc, Ag/m g=9381
m*ls - gia (¢ rof tur do; ¥ - trong lugng riéng ciia nude, Nint'.

Tir viee gidi (7-8), (7-10), (7-18), (7-22), (7-30) va (7-31) ta tim duorc
S= Al +1,). p/d™ a (7-322)
Sn = Agll+ 1) /ed™ o (7-32b)
& day: Ag = 0,0894. kS, m"”.
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o Tu (7-32) ta thily (r6 khing mang S phu thudce vio kich thudce hink hoc cGia né,
vao do nhdm tuyét d6i ctia bé mat trong 6ng din, vio dé dai tuong duong cha tud
lyc euc bo vh mat dé moi chit nhung khong phy thude vie luu fuong moi chat. DE
tim 46 khdng S fa chi can bi¢t luu Jugng nude V chia mot.ché do nao dé va gidng dp
ting v&i luu lugng nay.

Thudng & tram ¢6 mot $6 bom cling lam viéc. De x&c dinh ché do cha chung ta
cdn phai xay dung dudng dac tinh 18ng. Néu bom mic song song. thi dac tinh tong
duge x4y dung bdng cdch cong céc nang sudt khi cling mot cot dp. Diéc tinh téng
clia nhém n bom miéc song song ma cé ciing dic Emh s€ duge mo ta bdi phuong
trinh:

H, =H,- §"(ZV)* S - (733

uong dé: H,, 1a cot dp nhdm bom; S,’ 1a trd khang trong quy udc clia nhom bom,
Sy = Sy/m’; TV 1a nang sudt tdng clia nhém bom.

Viéc xay dung dic tinh téﬂg clia cdc bom mic néi ti€p s& duvc thuc hién bing
cdch cong cdc cot dp khi cing mot luu lugng. Pac tinh tong ciia nhém n bom méc
noi ti€p ma cé ciing dac tinh s€ duge mo ta bdi phuong trinh:

He=n(Hy- SV | - (730)

Viéc xdc dinh dic tinh t8ng clia mang cé-thé tién hanh bang ca phu‘dng phap
dé thi 1an phuong phap glf:ll tich. Plnrcmg phap cong do thi cdc dic tinh cha céc
doan trong mang ciing tuong tut nhu viée cong do thi cdc dac tinh bom. Thire (€ viec
cong cac dac tinh trong mdng biing viéc giai tich s& tién hon. Xuat ‘phat tir sir phu
thude bac hai gifia (6n that dp suat vi luu lugng nudc, ta ¢d quy téc'sau: tr& khdng
téng bing téng s6 hoc cdc trd khang clia cdc doan mac ndi tiép.

Tacds, s, vi s, 1acdc ud
khing cia 3 doan ndi tiép clia

mang (hinh 7-9a). Trd khing s, : 5, 5

t8ng chia cdc doan nay sé i b ¢ ¢ {
S:S+s,_+sg (7-35) | a)
Neu cic doan mic song. : : " 2

song thi dé tinh téng dac tinh . L .

ta st dung chi s§ thuy Iu’c_ o 4 __/:{;’::\‘

khic: do dén, 1a dai luong ti 16 ' Y dy

nghich véi can bac hai wé b T

Khing:

Hinh 7-9. M&c néi iép (a) va song song (b} clia cic
(7-36) doan cla.mang rhiét,
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Ta co a,, 2, VA a, 12 cde do dén clia 3 doan méc song cha mang (hinh 7-9b). Do
dfin téng clia cac doan nay sé& biing tdng s6 hoc clta ching:

a=a ta,+a, . S (737

Nhu vdy viéc cong céc dac tinh cha cidc doan trong mang s& theo quy tac sau:
khi mic n¢i 1iép thi ta cong céc UO khang, !\hl méc song song thi ta cong cic do
dan. :

7.4.2 Ch& do thuy luc cda hé thang kin

Mot trong nhing diéu
kién quan trong dé hé thdng :
cip nhi¢t lam viéc binh thudng  3) D T 73 mjj, T V5(1
Ia dam bdo duge cot 4p st
dung & trude ho tiéu thu di dé
cdp cho né Iuu lugng nudc
tuong ving v&i phu tai nhiét. ' _ ;

' D %f' %z

Hinh 7-10 bidu diénso dé =~ &/ d
mang nhi¢t mot dudng dng va
hai dudng Ong: Cdc doan Sng
chinh ddnh b?mg s6 La mi,

con cdc doan Ong nhdnh n6l  \np 7,10, S d6 mang nhist mét dusng Sng () va hai
véi ho tieu thu ddnh bing s6 A dudng dng (b).

rap.

L lugng nude tong ky hiéu bing chit V khong ¢6 chi s6, cdn luu lugng nude
qua ho tieu thu - 1a chit V ¢6 chi s6 bang s6 cia ho tiéu thy.

Luu lugng nude twong déi qua ho tidu thy, tic 13 1 s6 ¢lia lou luong qua ho
tiéu thu véi tuu lugng 18ng, duge k¥ higu bing chit V ¢6 chi s6.
Luu luong nude & ho ticu thu 1 ¢6 thé m duge tr phuong trinh:
' S,\V2=8,,V? (138

(’3 day S - ud I\héng ho tiéu thu 1, ké ci nhanh Sis - - trd khang rnang nhiét véi r:it
A cic nhanh vi ho tiéu thy tu’ 1 dénS

T (7-38) ta tim duge:

|
=
co

1
V,=—= — 7-39
h v 1 S o (7-39)
Ta tim dll'Cf(, luu hro‘ng nuée qua ho tiéu lhu 2 nho phucmg trmh
S5,V 2 =85,5(V - V) (7-40)

251



Admin
Textbox

Admin
Textbox


& day: S, - trd khdng cha ho tiéu thu 2; S, ; - trd khdng clia mang nhiét véi 14t ca cic
nhadnh va ho tiéu thy tir 2 dén 5.
Ta c6 thé xdc dinh higu luvu lugng V - V, tir phuong trinh:
Sis(V - V1)2 = SI—SVZ (7-41)
& day: Sys =Sy + Sus; Sy - & khang doan Ong 11, i d6: '
2 S
V-V =V = , (7-42)
I1-5
Tix (7-40) va (7-42) ta tim dugc:

— S, .8 [ S
V _ 1-5 2-5 - - . 7_43
215, S, | (7-43)

Tuong tu ta tim duge luong nude qua ho tiga thu 3:

V3:\/Sl—s Sps S35 1 o (7'_44)
I Sy5 Smos Sy

4 day: S5 -'ted khdng clia mang nhiét véi (4l ¢ céc nhanh va ho (éu thy tir 2 dén 5:
Siz.s = Sur + Ss 53 Sy - trd khdng cha doan 6ng 111 .

® o4 Y d e £ }»l %m %&n

Hinh 7-11. So d8 mang nhiét.

Néu mang nhiét ndi n ho tiéu thy (hinh 7-1) tht luu Iwong nude twong doi qua
ho m bl ky s& la:

o [S_s._ s, ) |
Vm :\/ a—n b-n c—1 . m—n _— : (7_45)

Tir (7-45) ta suy ra:

1. Luu Jugng nude tuong d6i qua ho tiéu thu chi phy thude vio trd khing clia
mang va ho tiéu thy chtt khong phy thuge vio luu lugng nude tuyét doi trong mang.
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2. Néu trong mang ¢6 n h tiéu thu thi i s& lua lugng nudc qua cdc hd ticu thu
d vam (& ddy d < m) s& chi phy thuge vao tr& khang hé théng, bit diu 6 khau d
dén cudi mang chit khong phy thuge vio trd khéng mang trude khau d ¢hinh 7-11),

MYLH__ = % Sk ._S_iﬂ_ S__mﬂ _S"d_ (7-46)
Vd SEn SKn SLn SMn ‘S :

m

Khi thay ddi tr&s khéng & doan nao d6 clia mang thi & tét c cdc ho ticu thy nim
gifta doan nay va diém cudi ctia mang lru lugng nude sé thay déi ty 1. Trong phin
mang ma fuu lugng thay ddi ty 1¢, ta xde dinh midc do thay déi lugng ¢ chi &
mot ho tieu thy 13 di. @ 12 t s6 gitta luu lugng mude & cde ho tieu thy sau khi ngit
h¢ ticu thu & diém x clla mang véi luu Iugng nude & cde ho tidu thy trude khi ngt
ho tidu thu & diém x.

Luu lugng nude téng & mang nhiet (hinh 7-11):
3
v= 1L (7-47)

trong dé: H - c6t 4p & Gng gép cia tram, m; S,, - tr& khing tdng cla mang nhiét,
st S, =8, + S

an*

7.4.3 Tinh toan phan chia déng d mang véng

Mang nhiét ¢6 thé tao thanh hé théng nhidu vong. Tinh todn phén chia dbn'g G
cdc h¢ théng nhy vay s& 12 bai todn phic tap, c6 thé gidi bing mdy tinh hoic
phuong phdp mo hinh hod. ' *

Nguyén tac tinh phan chia ddng & mang nhidu vdng dugc dura rén cdc phuong
trinh Ki¢esof. Tuy theo midc d¢ dat cac bo diéu chinh wr dong cho hé thong cip
nhiét trong thuc 1€ ta gip hai diéi kién tinh todn khac nhau.

1. Cho trude lwu lugng nuée & hg tiéu thy V va trd khing cdc doan clia mang
vong S,,, yéu ciu xde dinh sy phan chia lvu lugng nude trén cdc doan cia mang
vong. ' : . B

2. Cho trude gidgng 4p sir dung Ap,, hodic cOt dp sir dung AH,, & chd dua nuée
tGi mang vong va trd khdng cha tat ca cdc doan cla h¢ thong cép nhigt S, yéu cdu
xéc dinh luu lugng nude & h¢ théng cdp nhiét va sy phan chia nude theo céc doan
clla mang vong,. ’

* Diéu kién (ht nhdt dic trung cho hé thong cdp nhict ¢ bo didu chinh luu
lugng & chd néi ho tigu thy; didu kién thet hai - 12 cho heé théng khong c6 bo diéu
chinh luu lugng murde. S
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Tinh todn phdn chia dong & mang vong c6 bo diéu chinh luu lugng

So 6 cila mang gom 1 vong duge biéu dién trén hinh 7-12.

Nudc di tr tram viio mit O va duge phan chia ra theo cdc doan I - IV giita cac
ho tigu thu: 1, 2 va 3. Cdc luu lugng nude V,, V, va V, & cdc ho ticu thu duge cho
trude va duge giit khong doi nhdy cde bo digu chinh hea luong. Luu lugng téng cha
nude V=V, + V, + V, Do hoi phii tinh sy phan chia luu lugng nude theo céc
doan. ' ‘ -

Ny .

W .
4 o 7 o
I
Ve | | E z| Ve
‘ - .
)Vg . V4
i, ¥
A{? /i) 4

'Hinh 7-12. S0 d8 mang mét vong.

Ta quy ude: :

a) dong nude di vao niit dti’(_}c coi 1a duong, cdn dbng_mréc ra‘l&héi_nﬁt’ duge coi
1 am. ' - : o

b) 6n thdt cot 4p clia dong chdy trong dudng vién (congtua) theo chiéu kim

déng 16 duge coi 1a duong, con tén thdt cOt 4p clia ddng chdy trong dudrg vién
ngurge chidu kim déng ho duge coi 1a am. Vi quy udc trén, bang cdch sau day ta ¢b
the vidt phuong tiinh Kiecsof 4p dyng cho mang nhiét.
~ Phuong trinh Kiécsof thi nhét: (éng dai 6 cdc luu Tugng nude & nit bit ky
bitng 0: ' n ‘ ' ' '
xV=0 ._ 09
* Phuong trinh Kigcsof thit hai: t6ng dai s6 céc tén that*cot 4p cla mot congtua
kin bék ky biing 0 » ' .
TSV? = 0 (7-49)
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Ching ta ién hanh tinh todn mang nhigt (hinh 7-12) dya trér cac phlrdng trinh
Kigesof. ‘ Lo ’ ‘

_ Ta dua ra mot su phan chia bét ky Iuu lugng nude trén che doan thod man
phuong trinh Kiécsof thit nhat:

Vi=V,+ Vg Va=V, + Vi Viy=V - Vi=V,- Vi (7-50)

(chi s6 La mé chi luu luong & céc doan éng, chi s6 A rip chi bu lvgng & céc nhdnh
- 161 ho ticu tho). _ _

Theo phuong trinh Kiécsof thit hai ta x4c dinh sai 56 khép cdc tn thit cot 4p
(zidng 4p) trong vong I-TI-III-TV: :

_ op =28V = SV + 8V, + va'ﬁlgﬁ. - SV’ (7-51)
& day: S, Sy, Sy va S,y - céc il khdng cha céc doan dng tuong ting.
Saf s khép mi duong thi ching 14 riing di bi qud téi & cée doan ¢4 luu lugng

theo chi€u kim déng hé v da bi non tai & cdc doan c6 Iuu lugng nguoc chidu kim
déng ho.

D¢ 1am cho sai s§ khép cia & that ¢t dp bing 0, ta cdn phai dua hra luong
hiéu chinh 8V vao trong tinh todn. Lt lugng higu ¢hinh cdn phai duge trir khéi 1un
lugng da chon so bo & cdc doan Qu& tai va cén phdi cong thém vao luu Ivong di
chon so by & cde doan non tai. Luu lugng higu chinh o6 thé duoc x4c dinh theo
phuong trinh (7-51), néu trong dé ta 1dy 8p = 0 vi dua dai Ivgng hiéu chinh vao
phin phéi clia phuong trinh. Trong truding hgp nay phuong trinh s& ¢6 dang:

SV, -8VY + Su(Vi - 6VYy + Sm(Vy - 8V) - Sa(Viy + &Vy =0 (7-52)

Khi giai phuong tiinh nay vi bb qua cdc phin (i ¢6 chita (SV)* vi ki nhd (a s&
dude: R S

- % -
SV_" Q23 sv) 793)

trong dé: 28V =8V + 85,V + SV + SV SV 13 dai Irgng fllén ducng; diu
ctia 8V 1udn triing véi didu cha Sp.

Sau khi ta da xdc dinh gi4 tri 5V, ta x4c dinh 15 thém cée lu lwgng & céc doan
va lai ti€n hanh tinh kiém tra. Thuong thi sau ldn hieu chinh ihi haiy ta s o6 duge
két qua hodn hio. _ '

Bai tip vi du g

So d6 mang nude véi ba ho tien thu v dé thi cot dp ¢ho nG & ché dé dinh mite
khi lugng nude & méi ho tu thu 1A V, =V, = V, = 0,1 n'/s dugc biéu dién tren
hinh 7-13, : o - - -
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_ Hiy xdc dinh luu lugng nude & cac ho tigu thu va xﬁy dung do thi cot ép Khi
ngft ig tieu thu 2. Khi tinh ta chdp nhan ring cOt d4p cha bom tram 46 véi ca hd]
ch& do s& giit khong d6i va bang 40 .

Hinh 7-13. Cho bai tap vi du.

Gidgi _
Ta xdc dinh cdc trd khang clia cdc doan clia mang va cdc do din clia cic ho
ticu thy theo céc dai lugng AH va H d6i v6i ché do dinh mae.

Poan vV, m'ls AH, S= A2H/\6/2’ a= V/m,
m sl lls.m™
I 0,3 10 111
I 0,2 10 250
I 0,1 10 1000 -
1 0,1 30 3000 | 00182
2 0,1 20 2000
0,1 10 1000

Céc trd khdng va dd dan clia cdc doan mang sau khi ngit ho tieu thu 2:
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Sis = Sy + Sy + S, = 250 + 1000 + 1000 = 2250 ms’/nd

Lo =0,0210 nr'is.m"?

a q =
C Su. V2250

a3=a,+a,,=0,0182+0,0210=0,0392 ni/s.n®

11
al, 0,0392°

Sa= =652 m.s’int®

Trd khing tong clia mang sau khi ngit ho tieu thy 2:
SLa=5+S,,=111+0652 =763 m.sIm®

Luu lugng nudc téng sau khi ngét ho tieu thy 2:

' v (AR 140 = 0,229 ni'/s
S, Vi63

Céc luu luong nudce & cdc ho tieu thy 1 va 3:

V=V iL = 0,2294 652 = 0,107 wi'is
S, 3000

V=V -V, =0229-0,107 = 0,112 n'/s
Céc t6n thét cgt 4p & cdc doan mang va & cdc ho tiéu thu:

AH', =8, V'*=3000.0,107° =343 m

AH' =250.0,122° =37 m

AH, =AH', - AH';=34,3-3,7=30,6m

AH'; =1000.0,122° = 149 m

Dua theo céc dai lugng tim duge la xay dung d6 thi cot 4p cho ché do mdi
(dudng cham chdm trén hinh 7-13). .

7.5 TiNH TOAN DO BEN CUA ONG

7.5.1 Chiéu ddy dng dan

Chiéu ddy Sng din duge x4c dinh theo cong thic:
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p

§= ——————
290, +Pp

d, +c,mm (7-54)

& day: p la 4p sudt moi chét trong 6ng, MPa; o, MPa 12 ing sudt cho phép trong
kim loai ong; d,, mm 12 duding kinh ngodi cla dng; ¢ 12 he s6 bén, k& dén kim loai
v méc thép, ¢6 m6i hin hay khong; ¢, mim 1a phin thém.

* Phén thém cha chiéu dy &ng s bang:

c=a(s-c),mm (7-55)
hodc c= s,mm (7-56)
a-+l

Dai v6i ong thing, tuy theo do cho phép chia chidu day 6ng s trong glm han tr
15 dén 5%, gid tri a s& thay doi tir 0 18 dén 0,05; khi dé thi:

w s~0,153.5
18
va: c= 93% .s = 0,0475.s; trung binh c = 0,1.8

>

D6i véi 6ng cong, tly theo do cho phép cha chiéu day Ong tir 15% dén O va
ban kinh cong tuong déi clia 6ng R/d,;:

GiA tri cha a s¢ thay d6i trong khodng tir 0,20 dén 0,03. Cong thiic (7-54) chi
ding véi diéu kién:
s—¢ _ p
d 2q)cs +p

n

<0,25

Phin thém c cdn phai kh@ng nhd hon 0, 5 mm. Chidu day cuc tiéu cha 6ng s s&
phu thude vao dudng kinh ngoi:

d,mm <38 <51 <70 <90 <108
s, 11t 1,75 2,0 2,5 30 - 3,5

L

258


Admin
Textbox

Admin
Textbox


7.5.2 Xac dinh (ng suat trang kim loai éng

O ché do chiy én dinh clia moi chét s& c6 nhfmg luc khic nhau tic dong 1én bé
miit 6ng dan, gay nén nhung ng sudt mcmg ing. Ap sudt trong clia moi chit gay
nén ting suél quy din oy,

. Pld, -(s—c)] . o
=—n "7 MPa 7-5
T T s o (7-37)

Luc kéo hodc nén doc ngoai P, gly nén dng sudt kéo hodc néﬁ: |
O = — ' (7-58)

& day: f1a dién tich tiét dién vanh cia Sng, nr’.

Ung sudt usn do mdémen ngu lyc udn ngodi M,”, MNm, tic dung 1¢n mit
phing truc doc clia Ong: .

n

o, = , MPa Somn e o (7-59)
& diy: W - moren can cfia i€t dién ngang claGhg:

W=2,mj
d

n

Trong biéu thic ny momen quén tinh chidu tryc cha ti&t dién ngang clia 6ng
T, wi*, s 12

LAPRT 4
I=—(d —-d
64( n ~ o)

Hé s6 bén clia chd ndi han ngang khi u6n @, d6i vdi dng bing thep cdn. ostenit
nhiéu crom ta 1dy bing 0,6; thép rén ostenit ta 14y bang 0,7; dai véi ong: bang thep
perlit mé cén thi taldy bing 0,8 v.v..

poi véi du(mg Ghg trong kh@ng gian, tlong kim 10&1 <dn phat smh ung suiit
xofin phu 1, MPa, do mémen M," tring voi momen uon tac dung & mat phang'
vuéng gdéc vdi tryc doc clia 6ng (nhu vay, M, = M““,y, G day X, Y, z’ Ia céic truc toa
do cha 6ng trong khong gian do): :

_ M
2W
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Ung sufit tuong dwong téng trong kim loai 6ng dén do cdc phy téi bén ngoai k&
trén (Iyc chiu tryc P,, momen uén M, vd moémen xodn M,") duge tinh theo cong
thite: :

Sl :\/(crkn +0,80,) +31:2 ,MPa (7-61)

Dya (heo cac Céng thite (7-58) + (7-61) ngu’&l ta cling x4c dinh cic tmg sudt
tuong ting do céc phuy tdi gay nén bdi sir tu bl cla dng din; cdc chit "n" & cée dai
lugng trong tng duge thay bing "th".

Ngudfi ta kiém tra u‘ng sudit twong duong trong Ong din gAy nén bdi bl theo
qu(m hé:

(7-62)

Néu di¢u kién ndy khong thod min thi ta phai ¢6 sy higu chinh déi v6i ban
thict k& dudng 6ng (thay déi tuyén dudng, b6 i fai & d5 cd dinh, thay ddi méc thép
...). Cdc gid tri cla Gng suat cho phép o, dugc xdc dinh bdi do bén lau dai o'y tuy
theo nhiét d9 kim loai (khi nhiét do cao), bai gidi han bd o', (khi nhiét do tang
cao) va bdi do bén dift tam thol 6™, (& nhiét do 20°C) v6i do dy trit bén tuong tng
I Ny = Ny, = 1,5 v nyy = 2,6; tike 13 doi voi o, ta chon gid tri nhd nhil trong cic gid
Ir1:

bt . Oho y . Cid

; ha
L5 1,5 Y 2,6

7.6 TINH TOAN TON THAT NHIET CUA ONG DAN

G cde 6ng din dat trong moi tdng c6 nhitt do 6, thdp hon nhiét do clia moi
trudng lam viée t,, thi s& ¢6 t6n thit nhiét. Tén (hat nhi¢t cia 8ng boc cch nhiét 1A
luong nhiét truyén {ir moi chét (¢ nhiét d§ 1,,.) qua vach dng va I6p edch nhiét dén
moi tmong xung quanh, thudng la khong khi ho:;\c la dét c6 nhiét d9 (,,. NEu chiéu
chiéu'dai 6ng 1A L, m, duting kinh trong d,, m, va duo‘ng kinh ngoai d,, s, thi chiéy
day IOp céch nhiét s, m, c6 he s6 dan nhiet A, Wim.K, vi cdc h& s0 truyén nhiét o,
hoic «a,, Win’K, & phifa moi chit hoic moi trudng bén ngoai, taed thé xéc dinh
duge dong nhiét 18n thit theo phuong trinh: .

al(t. -t )
= L= e mt ¥ ,W 7_(3
Q=4 I 1 .d 1 . d 12, i (7-63)
+—In—"+ In- +
ad, 22X, d, 2%, A o (d +2s,)
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. trong d6: Ay, Wim.K, 12 he¢ s¢ ddn nhiét clia vét liéu ong. Vi cic s& hang thi
_nhat va thit hai & mau s6 bé hon s6 hang thit ba va thi tr hang tram, hang nghm lan
nén 6 thé bd di ma két qué khong sai léch nhidu va ta duoe:

Q — q L — TCL(t mo - tl!“) = TCL(l (1434 - lI'l'l[) W (7_6'%)
d Lo dat2s, i U e 1 )
Q’A‘iz dn a’n(dn +2$iz) 2;\‘iz du a’ndsz)

Né&u A, thay ddi theo nhiét do thi trong cdc phuong trinh (7-63) va (7-64) dai
vdi hoi vl nude ndng ta c6 thé tinh véi gid tri trung binh A,, d6i véi nhigt do €, =
1 - + 1 ) . a . 7 2 . /‘. L - " . o~ N 9 A
—ﬂ‘i‘—i——'ﬂt— vi do giam nhi¢t do & 16p gidi han cua nude hoac hai béo hod chi bang
khodng 1, 5 3°C (do gi4 tn cao cla O:t) va lam thg nhiét do & vdch 6ng thép (tp, =

——~) khoan,g, (r 107 dén IOOC

e

0 -d

Pai véi viee dat trong chat ¢6 khoi hugng p, va ham lugng nude w, kefke, ta ¢
thé xdc dinh duge gid tri cha A, tir d6 thi a) hinh 7-14, trong khi a, doi v6i viée dat
trong khong khi wy, /s, va vio cdch théi ciling nhu vio nhiét do ctia khong khi t,.
bDadi vai khong khi dimg yén hodc la khi chay dge thi ta ¢6 [he xéc dinh o, tir biéu
thite:

o, =9,2+0 006@;,,, t), Wit K (- 65)

Cbn khi khong khi théi vaong got, Vi ¢ toc d@ W, <5 m/s thi ta xédc dmh A ti
biéu thifc: , :

oa’
iz

O =B p Wint.K L (1-66)
Trong d6 dGi véi t, = 0°C thi B = 3,2 con khi t, = 50°C thi B = 3,4. Ciing ¢6 thé
sit dung diéu ndy & d6 thi cba hinh 7-14b.
CAc gid tri dinh hudng cba hé s¢ ddn nhiét-cla vt ligu cach nhiét A, (duge
x#c dinh biang cdch do & phodng thi nghiém) duge néu ra & céc d6 thi ¢ v d cla hinh
7-14. Tir cde d6 thi ndy c6 thé thiy ring su thay déi chia khéi luong 18 p,, kgln’ va
ham lugng nudc w, kgikg, (46 dm) di dnh hudng nhu the nio. N6i chung 13 do 4m
va khoi luong roi ma tang thi A, tang, téc 1 kha ning cdch nhiét ctia ching bi
gidm. Vi thé ta cén tinh lai A, ra diéu kién van hanh: ¢ :

A= (1,15 < 1,5, WimK L (T-6T)
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Bdi vay. biing cdch lic nén vi thdm nudc s& 1am cho céc 16 khong khi va khe
ranh bi dién ddy. v gidm di; didu ndy Jam x4u d¢ déin nhiét ctia cdch nhiét di nhiéu.
D& dan nhiét trung binh clia thép bang khodng Ar, = 50 W/m.K.

: Z .
{kg/m)
I s NZ2RR
190 300 z¢
X 2000
S.Z Wt ~
3 X
N~ ,/ » 1600 “‘gﬁ
/ // oo %
// PP e = = f 20l
N ////___—-::-———- %Q ““//
: C
) X Wil I 1 f { 11 !
0 02 04 a4 S Z 3 45 fo 20 30
w (k9/kg) W C(m/s)
416 g8
| | (c) ” [
on : t,=60%
= 0% e i ‘ /
~ &% = 0.6 Vs
x I ’ V4
§ nail < AL
= an - b
E " - - f/z N 5
“ 0’3 e j 14 T § 014 ////
3 |4 e
j o i st // - A
| ; 7 .
I a42 L [ % // //
b |3
02 yARnY s
7 _—
g o
0 100 200 . 300 g 70 20 20
e tl—.z (OC) - R i W (%)

Hinh 7-14. Lifa chon X, d6i véi dét (a), o, d8i v&i khong khi (b) va chon Ay, cho mét 56
vt ligu cach nhiét & nhiét dé t,, (c), khdi lugng p, réi va ham lugng nude w (d);

. A Bétong bot: 1 - p, = 500; 2 - p, = 300 kg/m;, B. Thuy tinh sgi cach nhiét: 3 - p, = 250 +
300; 4 - p, = 100 + 1500 kg/m°.
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Tén that nhiét cha 6ng din dit trong kénh ¢6 khodng tréng khong khi ¢6 thé
duoc tinh theo cong thitc (7-63) trén co s& nhiét do khong khi trong kénh 1dy bing
t. = ty (Ahigt do khong khf trong kénh). Thudng t, = 30 + 40°C. C6 the sir dung
cong thic ndy ca khi trong kénh dit nhiéu 6ng dan va cd khi mai chdt khic nhau va
phiét dd khic nhau. Ta tinh c4c ton thit d6i vai timg 6ng doc 1ap véi nhau, véi cling
nhiét do khong khi t,. C6 thé gidm duge sai st do sy khong chinh X4c cha vige
chon t, biing céch tinh 1ap lai, hon nita, kénh & duge coi nhw Sng dit trong dét véi
khong khf nhw 1 moi chit mang nhigt. O trang thdi én dinh, t4t c4 lwgng nhiét ma
bing t6n thit nhiét tr 6ng dén khong khi trong kénh, s& duge dén di qua véch kénh
vao d4t. T sy can bing cdc lugng nhiét d6, ¢6 thé xdc dinh (bdng phuong phép gin
diing) nhiét do clia khong khi trong kénh t,, néu nhu bigt nhigt do dit t,. Khi dé tén
thét nhiét clia kénh dén dét ¢6 thé duoc tinh tir cong the:

wL(ty —t,)
1 1 4o 1 4h
ad, 2%, 4, 2n, "4,

Qu = , W (7-68)

el

Trong d6 hé s6 truyén nhiét o, Wi’ K, & phia khong khi bén trong kénh sé
duge xédc dinh tir phuong trinh (7-65) hodc (7-66). Do sau ctia kénh h duge tinh
bing m. Pudng kinh twong duong trong d,,, 71, va ngodi d,,, i, phu thude vio tiét
dién ngang S, ,, m*, vi chu vi Oy 5, m, cla kénh bén trong (1) va ngodi (2):
4S ¢
Okl 2

= om - (769)

Vi hé s6 din nhlét ctia b&tong (thudng kénh 13m bang betﬁng) co gidtri A =
0,84 + 1,45 W/m.K hdu nhu tring v&i hé s dan nhiét clia ddt A, = 0,8 + 1,8 Wim K

nén ta ¢ thé coi tLro'ng kénh 14 dit (?L = z) va don gian hod phucng trinh (7-68)
thanh phu(mg {rinh: -

‘ '(7-70)

& © Nhiét do cia khong khi bén trong kénh duge it ra tir sy can bling ton that Q,
theo phlI'DTlg tunh (7 64) vaQy theo bléu thufc (7 -70) tic 1a i dléu kién:

‘phuvaytacs: B R
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e dy2s, v
T o (d, +25,)

n

l\*‘:tmc“‘ ne = L I I ,GC 7"72
L (E Y Lo d,+2s 1 1 TR

bl D - R TS
S T, o, 125y opdy 2h, d

. Khi tinh todn dinh hudng c6 thé gid thict dy ~ o ~ 10 + 12 Wit K vat, =
30°C. Khl phén dodn khong diing nhiét do dét t, thi Q, ¢6 thé saj vai phén trim.

o Tén that nhiét cha céc ng dan c6 cach nhiét duge dit théng déng va trong dat
s& ditge xac dinh tir phuong trinh: :

Lt —t,)
Q,=q.L=~ Ll ~ ) W (7-73)
Lo dg+2s, ! 4h
2h;, d, 2x, d,+2s,

7.7 BU DAN NG NHIET -6 PO

Swr ddn nd vi nhiét khi néng 1¢n hoiic co lai khi ngudi di s& gay nén trong on
phiing lye b8 sung ma doi khi ¢6 (hé 1am vuot qué gidi han cho phép clia ting sudl
ddi v6i vat licu 1am Sng va do do gay tén hai cho né. Vi thé€ cén phéi can biing sy
diin nd vi nhiét, diéu ndy co thé thuc hién duge hodc béng cdc gidi phdp ciu triic
diic biét vé hinh dang Ong hoic bing cach st dyng céc loai bl Cic bd phan dung
dé tu b chia dudng Ong co thé c6 cdc dang L, 7, P, S hoge U nhur 6 thé thdy trén
hinh 7-15.

Céac bo phan bl dLch lam theo d'c_mg.chfr omega (€2) hoiic dang chit U hoic
dang bl hudng tryc. Nhom thi nhat (hinh 7-7) vé thuc chét 1a dang chit U véi cde
b6 phan u6n theo tidu chudn. Qué trinh tinh todn ciing duge chudn hod. :

Bl huéng tryc ¢6 hai logi: hoac ¢6 gioang dém hodc khong ¢6 chén (dém). Do
14 cdc loai bd kifu thdu kinh, ki€u hinh s6pg hoac kiéu khdp néi (hindr 7-17). Bl
kiéu dém (hinh 7-172) ¢6 kha nidng can bing 16n vdi dudng kinh ngoai nho, vi vay
né rdt thich hop khi ddn nd nhiéu. Phéi chd ¢ dén do kin va diéu pay da han ché
nhiét do 1am viéc cha moi chit < 250°C. Ngodi ra ciing rét cdn phdi gilt cho déng
truc cia Gng ndi. Céc logi ki¢u bl thau kinh, kidu hinh séng va kiéu khép ndi (hinh
7-17 b, ¢, d) thi khong ¢6 bl chen. Phén t{r co ban cia ching 14 cdc phan dan héi
(hinh 7-17b) ma ting sudt (i6p tuyén c6 thé dugc xdc dinh tuong ty nhu & binh vO
mdng tron xoay. M&i phin tir dan hi c6 thé chiu duge. dan dai dén 1 cm. Néu do
diin dai 16n thi ta phai 1am nhiéu "song" canh nhau. Dé trdnh viéc khong giit duge
dei xitng (céc song di chéch khi truc) ngudi fa cd thé dinh vi bing co cfu dic biét
( hinh 7-17 d).
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a) Bdn v& kich thude; b) B8 thi bién dang.
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& dova gid treo Ong dén dwge ding dé thu nhan trong lugng cha nd va déng
thdi dé bao ddm sy chuyén déi ty do cla cde diém lrung gian cha dng khi nhigt do
thay déi. Hinh 7-18 biéu dién so do cdu tao cla cdc 6 dF va gia treo ong din. Tuy
theo ciu lu’w vit cong dyng clia 8 d& ngudi ta chia ra 4 loai: 6 d& 8 dinh (cdn goi 1A
6 do (,hu) & do dinh hudng (6 do trugt, & di tryc lan); gid treo cing; gi4 freo va )
43 16 x0. O d3 6 dinh ]\hong cho phép dich L.huyén hoic xoay & chd lap. O a5 dinh
hudng cho phép dich chuyén theo hudng bat k¥ clia mit phiing ngang. Gi4 treo 15
xo v & dd 12 xo bdo didm djch chuyén theo huéng bit ky. Cac loai vi cdu tric 6 do
duge ficu chudn hod.

O da co dinh ngoou Lai trong trong luong con phdi thu nhin tng Lyc vi mémen

do tu bit dan n& nhiét, O do trugt do ma sit ma o thém ting luc phu trong Sng dan
- IL_IL nay dat t&i 15 dén 209% trong luong dat 1én & da.

268


Admin
Textbox

Admin
Textbox


I
LIRS
m)

24l

e)
,

V.

|
1’

ELLA L

d)
T
,’LC

B

il

b

&
;

9)

a)
VA

H
)

4
Hinh 7-18. So d6 cau tao clia cac & da va gia treo &ng dan:

a,b,c,d e-38ddcddinhf,g, h-3dsdinh hudng: a, ¢, d,1, g, i - c&e gia da;
j, |- gidtreo; k, 1, m-6daco 1o xo.
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Phu luc 1.1 Mgt s6 don vi do luong

bai fupng

Don vi chinh

_Tfnh déi moét s6& don vi thudng gap

1. Nhiét do

2. Chiéu dai
3. Xhdi lugng
4. Thé tich

5. Lac

G. Ap suiit

7. Nang lugng

&, Nhi¢t dung riéng

9, Cong suat

°C
i
kg
m' =10 lit
N (Newion)
Nint = Pa (Pascal)

k=100
(1J=Ws
=N =10 erg)
Kilkg K
kW =10° W

=TK - 273 =5/9.("F - 32).
1in=0,0254m= 12 fi=1/3 yard

= 2,2046 !b (pound)y = 10° ton (metric)

1 gal =3,785 lit

= | kgnls® = 10° dyn = 0,22481 Ibf

= 10° mPa=10% kPa = 107 bar = 10° Mpa
=(1/9,81) .mmH20 = (1/133,32) mmifg

= (1/9,81).10° at = (1/6895) psi

= (1/4,187) keal = (1/1,055) Btu

= (1/3600) kW.h

{ keallkg K = 1 Bulh °F = 4,187 kilkg.K
| W=(1/1,163) kcallh
= (1/0,293) Buulh = (1/745.7) HP
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Phu luc 1.2 Nudc va hoi bido hoa (theo dp suat)

"

"

P, t, v, v, p”, i i T, s, ",
bar 'c | mlikg10 | nilikg | kgint Idikg klikg khikg | kllkg.do | kika.do
0,10 6,92 1000,1 1299 | 0,00770 | 29,32 2513 2484 § 0,1054 | 8975
0,015 | 13,038 | 1000,7 87,90 | 001138 | 54,75 2525 2470 | 0,1958 | 8,827
G020 | 17.514 | 10014 66,97 1001493 | 73,52 2533 2459 | 02600 | 8,722
0,025 | 21,094 | 1002,1 54,24 | 0,01843 | 88,50 2539 2451 | 0,3124 | 8,642
0,030 i 24,097 | 1002.8 45,66 | 0,02190| 101,04 | 2545 2444 | 03546 | 8,576
0,035 | 26,692 | 1003,5 39,48 | 0,02533| 11186 | 2550 2438 | 0,3908 | 8,521
0,040 | 28,979 | 1004,1 34,81 | 0,02873 | 121,42 | 2554 2433 | 04225 | 8473
0,045 | 31,033 | 1004,7 31,13 | 0,03211 | 130000 ] 2557 2427 | 04507 | 8431
0,030 | 32,88 1005,3 28,19 |0,03547 |:137.83 | 2561 2423 | 04761 | 8,393
0,060 | 36,18 1006,4 23,74 | 0,04212 1 151,50 | 2567 2415 | 0,5207 | 8328
0,070 | 39,03 1007.5 20,53 | 004871 (116343 | 2572 2409 | 0,5591 | 8274
0,080 | 41,54 | 1008,5 18,10 | 0,05525| 173.9 2576 2401 | 0,5927 | 8,227
0,090 | 43,79 1009,4 16,20 | 0,06172 | 183,3 2580 2397 | 06225 | 8,186
0,10 | 45,834 | 10103 14,68 1 0,06812| 1919 2584 2392 | 0,6492 | 8,149
0,11 | 47,72 | 1011,1 1340 {0,07462 | 1997 2588 ‘1 2388 | 0,6740 | 8,116
0,12 | 49,45 10119 12,35 | 0,08097 | 2070 | 2591 2384 | 0.6966 | 8,085
0,12 | 51,07 | 1012,6 11,46 | 0,08726| 2138 2594 2380 | 0,7174 | 8,057
0,14 | 52,58 1013,3 10,69 | 0,09354 | 220,1 2596 2376 | 0,7368 | 8031
0,15 | 34,00 | 10140 10,02 |0,09980| 266,1 | 2599 2373 | 0,7550 | 8,007
0,20 | 60,08 1017.1 7,647 | 0,1308 | 2514 2609 2358 | 0,8321 | 7,907
025 | 64,99 [ 10199 6,202 | 0,1612 { 2720 | 2618 2346 | 0,8934 | 7.830
0,30 | 69,12 | 10222 5226 | 0,1913 | 28973 2625 2336 § 09441 | 7,769
040 | 75,88 1026, 3,994 | 02504 | 3177 2636 2318 | 1,0261 | 7,670
0,50 | 81,33 1029,9 3,239 | 0,3087 | 3406 2645 2304 | 1,0910 | 7,593
0,6 85,95 | 10330 2,732 | 0,30661 | 3600 2653 2293 | 1,1453 | 7,531
0.7 89,97 1035,9 2,364 | 0,4230 | 3768 2660 2283 | 1,1918 | 7479
0.8 93,53 | 10385 2,087 | 04792 | 3918 2665 2273 | 1,2330 | 7434
09 96,72 | 10409 1,869 | 0.5350 | 4053 2670 2265 | 1,2696 | 7,394
1.0 99,64 | 10432 1,694 | 05903 | 4174 2675 2258 .1 1,3026 | 7360
11 1102321 10452 1,550 | 0,6453 | 4289 2679 2250 | 1,3327 | 7,328
1,2 104,81 | 10472 | 1429 | 06999 | 4394 2683 2244 | 1,3606 | 7,208
1,3 | 107,14 | 10492 1,325 | 0,7545 | 4492 2687 2238 | 1,3866 | 7,271
14 | 10933 | 10510 1,236 | 0,8080 | 4585 2690 2232 | 14109 | 7246
1,5 | 111,38 | 10527 1,159 | 0,8627 | 4672 | 2693 2226 | 14336 | 7223
1.6 | 11332 | 10543 1,091 | 09164 } 4754 | 2696 2221 14550 | 7,202
1,7 | 11517 | 10559 1,031 | 09699 | 4832 2699 2216 14752 | 7182
1,8 | 11694} 10575 | 09773 | 1.023 | 490,7 2702 2211 | 1,4943 | 7,163
1,9 | 11862 1 1059,1 | 09290 | 1.076 | 4979 2704 2206 | 1,5126:| 7,145
2,0 | 12023 | 1060,5 | 08854 | 1,129 | 5048 2707 o4 2202 | 1,5302-| 7,127
2,1 | 12178 | 1061,9 | 08459 1 1,182 | 5114 2709 2198 | 1,5470 | 7,111
2,2 | 12327 | 10633 | 08098 | 1,235 | 5178 2711 2193 | 1,5630° | 7,096
23 [ 12471 | 10646 | 07768 | 1287 | 5240 | 2713 2189 | 1,5783 | 7.081
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Phy luc 1.2 Tiép theo

I 1l v, v", p", i, i, r, s, 8",
bair °c | kg 10| mlikg keind klikg kitkg kitkg | kitkg.dg | kitkg.do
24 112609 | 10659 | 07465 | 1340 | 5208 | 2715 2185 | 1,5929 | 7.067
25 | 12743 | 10672 | 07185 | 1392 | 5354 | 2717 2182 | 1,6071 | 7.053
26 | 12873 | 10685 | 0.6925 ] 1441 | 5409 | 2719 2178 1,621 | 7.040
27 | 12998 | 10697 | 06684 | 1406 | 5462 | 2721 2175 1,634 | 7.027
28 | 13120 10709 | 06461 | 1,548 | 5514 | 2722 2171 1.647 | 7,015
29 | 13239 | 10720 | 06253 | 1599 | 3565 | 2724 2167 1,600 | 7.003
10 | 13354 | 10733 | 06057 | 1,651 | Set4 | 2725 2165 1,672 | 6992
31 | 13406 | 10744 | 05873 | 1703 | 5663 | 2727 2161 1,683 | 6,981
32 13575 | 10754 | 05701 | 1,754 | 571.1 2728 2157 1,695 | 6971
33 | 13682 | 10765 | 05539 | 1805 | 5757 | 2730 2154 1,706 | 6961 .
34 | 13786 | 10776 | 05386 | 1857 | 5802 ] 2731 2151 1,717 | 6.951.
35 | 13888 | 10786 | 05241 | 1908 | 5845 | 2732 | 2148 1728 | 6.941
36 | 13987 | 10797 | 05104 | 1959 | 5887 | 2734 2145 1,738 | 6932
37 | 14084 | 10807 | 0,4975 | 2010 | 5928 | 2735 2142 1748 | 6,923
38 | 14179 | 1081,7 1-0.4852 | 2061 | 5968 | 2736 2139 1,758 | 6914
39 114271 | 10827 | 04735 | 2113 | 6008 | 2737 2136 1,768 | 6905
40 | 14302 | 10836 | 04624 | 2163 | 6047 | 2738 2133 1,777 | 6.897
41 | 14451 | 10845 | 04518 | 2213 | 6085 | 2740 2131 1,786 | 6889
42 | 14539 | 10855 | 04416 | 2204 | 6123 | 2741 2129 1,795 | 6.881
43 | 14025 | 10865 | 04319 .| 2315 | 616, 2742 2126 1,804 | 6,873
44 1147001 10874 | 04227 | 2360 | 6198 | 2743 2123 1812 | 6865
45 | 14792 | 10874 | 04227 | 2306 | G198 | 2743 2123 1,812 | 6865
50 | 15184 | 10927 | 03747 | 2,609 | 640,1 2749 2100 1860 | 6,822
60 | 15884 | 11007 | 03156 | 3169 | 6705 | 2757 2086 1931 | 6761
70 | 16496 11081 | 02728 | 3,666 | G972 | 2764 2067 1,992 | 6,709
80 |17042 | 1149 | 02403 | 4161 | 7200 [ 2769 2048 | 2,016 | 6,663
o | 17335 | 11213 | 02149 | 4654 | 7428 | 2774 2031 2094 | 6,623
0 | 17988 | 11273 | 0.1946 | 5439 | 7627 | 2778 2015 | 2,138 | 6.587
il 18405 | 11331 | 01775 | 5634 | 7811 | 2781 2000 | 2,179 | 6.554
12 | 18795 | 11385 | 01633 | 6124 | 7983 | 2785 1987 2216 | 6,523
13 | 19160 | 11438 | 01512 | 6.614 | 8145 | 2787 1973 | 2,251 | 6,495
14 | 19504 | 11490 | 0,408 | 7,103 | 8300 | 2790 1960 | 2284 | 6469
15 | 19828 11539 | 01317 | 7.593 | Ba46 | 2792 1947 | 2314 | 6,445
16 121036 11586 | 01238 | B.O80 | 8583 | 2793 1935 | 2344 | 6422
17 | 20430 | 11632 | 01167 | 8569 | 8716 | 2795 1923 2371 | 6.400
18 | 20710 11678 | 01104 | 9,058 | 8844 | 2796 1912 | 2397 | 6379
19 | 21237 | 11766 | 0,1047 | 9549 | 8966 | 2798 1901 2472 | 6359
20 | 21237 11766 |0.09958| 10,04 | 9085 | 2799 1891 2447 | 6,340
21 | 21484 | 11809 | 09492 | 1054 | vI198 | 2800 1880 | 2470 | 6322
22 | 21724 | 11851 | 09068 | 1103 | 9309 | 2801 1870 | 2492 | 6,305
21 | 21955 | 11892 |0.08679| 1152 | 9415 | 2801 | «1860 | 2514 | 6,288
24 | 22177 | 11932 |o008324| 1200 | 9518 | 2802 1850 | 2534 | 6272
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Phu luc 1.2 Tiép theo

"

P t, v, v, P, 1, i, T, s', s",

bar °c | mitkg 0% | miikg | kein? kIikg klikg kitkg | kFikg.dd | kitkg.ds
25 | 22393 | 11972 |0,07993| 12,51 | 9618 2802 1840 | 2,554 | 6,256
26 | 266,03 | 12012 |o07688 | 1301 | 9717 2803 1831 2,573 | 6.242
27 | 22806 | 12050 |0,07406| 13,50 | 9BL,3 2803 1822 | 2,592 | 6,227
28 {23004 | 12088 |007141| 1400 | 9904 | 2803 1813 | 2,611 | 6,213
29 | 23196 | 12126 | 006895 14,50 | 9994 | 2803 1804 | 2,628 | 6,199
30 | 23383 | 12163 | 0,0665 | 15,00 | 10083 | 2084 1796 | 2,646 | 6,186
32 | 237441 12238 |006246| 1601 | 10253 | 2803 1778 2,679 | 6,161
34 | 24088 | 12310 |0,05875| 17,02 | 10419 | 2803 1761 2,710 | 6,137
36 | 24416 | 12380 |0,05543| 1804 | 10575 | 2802 1745 2,740 | 6,113
38 | 24731 | 12450 |0,05246| 1906 | 1072,7 | 2802 1729 | 2,769 | 6,091
40 | 25033 | 12520 | 0,04977| 2000 | 10875 | 2801 1713 | 2,796 | 6,070
42 | 25324 | 12588 |004732| 21,13 | 1101,7 | 2800 1698 | 2,823 | 6.049
44 | 256,05 | 12656 |0,04508| 22,18 | 11153 | 2798 1683 | 2,849 | 6,029
46 | 25875 | 12724 | 004305 23,23 | 11288 | 2797 1668 | 2,874 | 6010
48 | 26137 12790 | 004118 | 2429 | 11418 | 2706 1654 | 2,898 | 5991
S0 | 263911 12857 |0,03944| 2535 | 11544 | 2794 1640 | 2,921 | 5,973
55 | 26994 | 13021 | 003564 28,06 | 11B49 | 2790 | 1604.6 | 2,976 | 5930
60 | 27550 | 13185 |0,03243] 3084 | 12139 | 2785 | 1570,8 | 2,027 | 33890
65 | 28083 | 13347 |0,02973| 33,64 | 12413 | 2779 | 15375 3,076 | 5851
70 | 28580 | 13510 |002737| 36,54 | 12674 | 2772 | 15049 | 3,122 | 5814
75 | 29050 | 13673 [0,02532| 3949 | 12927 | 2766 | 14728 | 3,166 | 5,779
B0 | 29498 | 13838 |[0,02352| 42,52 | 13170 | 2758 | 14411 | 3,028 | 5754
85 | 29924 | 14005 |0,02192| 4562 | 13408 | 2751 | 14098 | 3,248 | 5711
90 | 30332 | 14174 |0.,02048| 48,83 | 1363,7 | 2743 | 13793 | 3,287 | 5,678
95 | 30722 | 14345 |o001919| 52,11 | 13859 | 2734 | 13484 | 3,324 | 5,646
100 | 31096 | 14521 | 001803 | 5546 | 1407,7 | 2725 | 1317,0 | 3,360 | 5615
110 | 318,04 1489 | 0,01598 | 62,58 | 14502 | 2705 | 12554 | 3430 | 5,553
120 | 324,63 1527 (001426 70,13 | 1491,1 | 2685 | 11935 | 3496 | 5492
130 | 330,81 1567 {0,01277| 78,30 | 1531,5 | 2662 | 1130,8 | 3,561 | 5432
140 | 336,63 1611 |001149| 87,03 | 15708 | 2638 | 10669 | 3,623 '} 5372
150 | 342,11 1658 | 0,01035 | 99,62 1610 2611 | 1001,1 | 3.684 | 5,310
160 | 34732 1710 |0,009318f 1073 1650 2582 | 9320 | 3,746 | 5,247
170 | 35226 1768 |0,008382| 1193 1690 2548 | 8583 | 3,807 | 5,177
180 | 35696 1837 |0,007504| 1332 1732. | 2510 | 7782 | 3,871 | 5,107
190 | 361,44 1921 | 0,00668 | 1497 1776 2466 650 3938 | 5,027
200 | 365,71 2040 | 0,00585 | 1709 1827 2410 583 4,015 | 4928
210 | 369,79 2210 | 0,00498 | 2007 1888 2336 448 4,108 | 4,803
220 | 3737 2730 | 0,00367 | 2725 2016 2168 152 4,303 | 4,591
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Dol 20 40 60 80 100 120 | 140 | 160 | 180
v |000I00I8 | 36,12 | 3845 | 4075 | 43,07 | 4539 |47.69 | 50,01 52,31
004l i| 837 | 2574 | 2612 | 2650 | 2688 | 2726 | 2764 | 2803 | 2841

s | 02964 8,537 8,651 8,762 8,867 8,966 19,000 (9,150 | 9,238

v | 0,0010018 | 0,0010079 | 19,19 20,34 21,5 22,66 | 23,82 {2497 | 26,13
o08|i| 837 167,5 2612 2650 2688 2726 | 2764 | 2802 | 2841
s | 02964 | 05715 8,331 8,441 8,546 | 8,645 | 8,74 | 8,830 | 8,917

v | 0,0010018 | 0,0010079 15,35 16,27 17,2 18,13 |} 19,06 | 19,98 | 20,90
0,10] i 83,7 1675 2611 2649 2688 2726 | 2764 | 2B02 | 2841
s | 0,2964 0,5715 8,227 8,337 8,442 8,542 |8,636 (8,727 | B,814

v | 0,0010018 | 0,0010079 12,79 13,35 14,33 15,1 | 15,87 | 16,64 | 17,42
0,12] i 83,7 167,5 261l 2649 2687 2725 | 2764 | 2802 | 2841
s | 02964 0,5715 8,143 8,253 8,358 8,457 | 8,552 (8,643 | 8,73

v | 0,0010018 | 0,0010079 10,95 11,61 12,27 12,94 [ 13,6 | 14,26 | 14,92
0,14]1i 83.7 167.5 2611 2649 2687 2725 | 2763 | 2802 | 28B40
s | 02964 0,5715 8,071 8,181 8,287 8,386 18,481 [ 8,572 | 8,659

v | 0,0010018 | 0,0010079 9,_573 10,16 10,74 11,32 |11,899(12,478|13,057
0,16( i 83,7 167,5 2610 2649 2687 2725 | 2763 | 2802 | 28B40
s | 0,2964 0,5715 8,009 8,12 8,225 8,324 | 8,419 | 851 | 8,597

v | 0,0010018 | 0,0010079 | 0,0010171 8,119 8,584 9,049 19,513 [ 9,977 |10,441

0,20 1 83,7 167,5 251,1 2648 2687 2725 | 2763 | 2801 | 2840
s | 0,2964 0,5715 0,8307 8,015 8,12 8,22 |83i5]8,406 | 8,493
v [ 0,0010018 | 0,0010079 | 0,0010171 5,40 5,713 6,025 | 6,335 | 6,645 | 6,955
0301 i 83,7 167,5 251,1 2646 2685 2724 | 2762 | 2801 | 2839

s | 0,2504 0,5715 0,8307 7,825 7,931 8,031 |8,126 8,217 | 8,304

v | 0,0010018 | 0,00100792 | 0,0010171 | 0,001028% 1,695 1,795 | 1,889 | 1,984 | 2,078
1,011 83,7 1675 2511 334.9 2676 2717 | 2757 | 2796 | 2835
s | 02964 0,5715 0,8307 1,0748 7,301 7.4665 | 7,562 {7,654 | 7,743

v | 0,0010018 | 0,0010079 | 0,0010171 | 0,0010289 | 0,0010434 | 1491 | 1,572 1,65 1,729
1.2 |1 83,9 167.5 251,1 3349 419 | 2715 | 2755 | 2795 | 2834
s/ 02964 0,5715 0,8307 1,0748 1,3067 7,37? 7,475 | 7,568 | 7,657
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p. bar 200 220 | 240 | 260 | 280 | 300 | 350 400 450 | 500 600
54,63 |56,93|59,24 | 61.56 | 63,87 | 66,18 [ 71,96 | 77,73 | 85,31 | 89,28 | 100,84

0.04 2880 2918 | 2958 | 2997 | 3037 | 3037 | 3177 | 3280 | 3384 | 3490 | 3707
9,321 9,402 | 9,479 | 9,554 | 9,627 | 9,698 | 9,866 | 10,024 [10,174|10,317| 10,585

27,29 |28,44 | 29,6 130,75 | 31,9 | 33,06 3594 | 3884 |41,72|44,61 | 50,38

0.08 2880 2918 | 2957 | 2997 | 3037 | 3077 | 3177 | 3280 | 3384 | 3490 | 3707
9,000 |9,081 9,159 |9,234 | 9,306 | 9,377 | 9,546 | 9,704 | 9,854 | 9,997 | 10,265

21,83 22,76 | 23,68 | 24.6 | 25,53 | 26,46 128,76 | 31,08 |33,390( 35,7 | 40,32

0.10 2879 2918 | 2957 | 2997 | 3037 | 3077 | 3177 | 3280 | 3384 | 3490 | 3707
8,897 |8,978 (9,056 9,131 |9,203 9,274 [ 9,443 | 9,601 | 9,751 |9,895|10,162

18,19 18,96 | 19,73 | 20,5 [ 21,27 | 22,04 | 23,96 | 25,89 {27,82|2974( 33,6

.12 2897 2918 | 2957 | 2996 | 3036 | 3177 | 3177 { 3280 | 3384 [ 3450 [ 3707
8,813 |R,894|8972(9,074|9,119| 9,19 |9,359 | 9,517 | 9,667 | 9,81 | 10,078

15,58 16,24 | 16,9 17,56 | 18,22 | 18,88 | 20,53 | 22,18 |29,83 | 2549 | 28,79

0.14 2879 2918 | 2957 | 2997 | 3037 | 3077 | 3077 | 3280 | 3384 | 3490 | 3707
8,742 |8,823| 89 |8975|9048 |9,1199,288 | 9,446 | 9,596 | 9,739 | 10,007

13,635 |14,213| 14,79 [15,367|15,943| 16,52 [ 17,96 | 19,41 | 20,85 22,29 25,18

0.16 2879 2918 | 2957 | 2997 | 3037 | 3077 | 3177 | 3280 ; 3384 | 3490 | 3707
2,68 8,761 | B,838 [ 8,913 | 8,986 | 9,057 | 9,226 | 9,384 |9,534 [ 5,678 | 9,945

10,505 |11,369|11,832(12,295(12,758| 13,22 |14,376| 15,53 | 16,68 | 17,82 | 20,15

0.20 2897 2018 | 2657 | 2996 | 3036 | 3677 | 3177 | 3280 | 3384 | 3490 | 3707
8,576 |8,657|8,735| 8,61 | 88838954 (9,123 | 9,281 [9,431|9,575| 9,842

7,246 7,573 7882|8191 8,5 |&88091 958 10,351 (11,12111,891| 13,43

0.30 2878 2917 | 2956 | 2996 | 3036 | 3075 | 3177 | 3280 | 3384 | 3490 1 3707
8,388 | 8,469 [ 8,547 | 8,622 | 8,695 [ 8,766 | 8,935 [ 9,093 | 9,244 | 9,388 | 9.655

2,172 2,266 (2,358 | 2,452 2,545 2,638 [ 2,871 | 3.102 | 3,334 | 3,565 | 4,028

1.0 2875 2914 | 2054 | 2993 | 3033 | 3074 | 3175 | 3278 | 3382 | 3488 | 3706
7.828 7.91 | 7988 | 8,064 | 8,139 | 8,211 | 8,381 | 8,541 | 8,69 | 8,333 | 9,097

1,807 | 1,886 | 1,964 | 2,042 | 2,12 | 2,197 | 2,391 | 2,584 [2,777| 2,97 | 3,357

12 2874 2913 | 2953 | 2993 | 3033 | 3073 | 3174 | 3278 | 3382 [ 3488 | 3705
7742 | 7,824 7,903 [ 7,979 | 8,053 | 8,126 | 8,286 | 8,456 |B.606 | 8,749 | 9,013
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t
P o/ 20 40 60 80 100 120 140 160 180
bar|"C

v |0,0010015}0,0010076{0,0010168 |0,0010287[0,0010432|0,0310601 (0,0010797| (0,3167 | 0,3348
6,0]1 84,3 1679 251,5 3352 419,1 5037 589,1 2759 2805
s| 0,2964 | 0,7516 | 0,8302 | 1,0744 | 1,3062 | 1,5265 1,738 6,767 6,869

v [0,0010015(0,0010076(0,0010167|0,0010286)0,0010431] 0,00106 (0,0010795| 0,001062 | (0,2473
80ji 84,5 168,1 251,7 3353 4192 503,8 589,1 | 6,753 2792

p———

s| 0,2962 | 0,5714 0,83 1,0742 1,306 1,5263 1,737 1,941 6,715

v | 0,0010014 | 00010075 | 00010166 | 00010285 | 0,001043 | 06010598 | 00010794 | 00611018 | () 1949

1lil 847 1683 | 2518 | 3354 | 4193 | 5039 | 5892 | 6754 | 2778
s| 0206 1 05712 | 08208 | 1,074 | 1,3058 } 1,5261 | 1,737 | 1,941 | 6,588

v | 0,0010013 | 0,0010074 | 0,0010165 | 0,0010284 | 0,0010429 | 0,001G597 | 00010793 | 00011016 | O,1645

12 (1| 849 168,5 2519 3355 4194 504 5893 6755 2790
s| 0,2959 | 0,5711 | 0,8297 | 1,0738 | 1,3056 | 1,5259 1,737 1,94 6534

v | 0,0010012 | 0,0010072 | 0,0010164 { 0,0010282 | 0,0010427 | 0,0010596 | 0,0040792 | 0,0011015 | ¢0011271

14 11| 85,1 168,7 2521 3357 419,6 504,2 589,5 675,7 7632
s| 0,2958 | 0,571 | 0,8296.( 1,0736 | 1,3054 | 1,5257 1,736 1,54 2,137

v | 0001ce11 1 0,0010072 | 0,0010163 | 0,0010282 | 0,0010426 | 00010595 | 0001079 | 00011013 | 0001127
i6]1] 853 168.8 2522 3358 419,7 504,3 589,6 6757 7632
s| 02958 | 0,571 | 08296 ; 1,0735 | 1,3052 | 1,5256 | 1,736 1.94 2,137

v | 0001001 | 00010071 | 0,0010162 | 0,000281 | ¢,0010425 | 0,0010594 | 0,001078% | 0,0011012 | 0,0011268

18 11| B83,5 169 252 4 336 1 4199 5045 5898 6758 7632
s| 0,2957 | 0,5709 | 0,8295 | 1,0733 1,305 1,5254 1,736 19,39 2,136

v | 0,0010009 | 0,001007 | 0,0010161 | 0001028 | 00010424 | 0,CCI0593 |0,00107878| 0,0011011 | 0,0011267
2011| 857 162,2 252,6 3362 420,1 504.7 5899 8759 763,2
s| 02957 | 0,5708 | 0,8294 | 1,0731 | 1,3048 | 1,5252 | 1,736 1,935 2,136

v | 0,0010004 | 0,0010065 | 0,0010t57 | 0,0010275 | 0,0010419 | 0,0010587 | 0,0010782 | 0,0011004 | 00011258

3011 1867 170,1 253,5 337 4209 5054 | -590,6 6764 763,7
s | 0,2956 | 0,5707 | 0,829 1,0726 | 1,3038 | 1,5244 | 1,735 1,938 2,134

v | 00010001 | 0,0010062 | 0,0010152 | 00010271 { 0,0010414 | 0,0010382 | 0,0010776 | 0,601097 | (0011251

40 [i| 875 170,82 | 254,14 | 337,87 | 421,61 | 506,18 | 590,6 | 677,00 | 748,09
s{ 0,2952 | 0,5698 | 0,B28 1,072 1,303 1,523 1,734 1,936 | 2,133

v | 0,0009997 | 0,0010057 | 00010148 | 0,0010266 | 00010409 | 00010877 | 0,0010770 | 0,0010990 | 0,0011243

501i| 8834 171,66 | 25498 | 338,71 | 42245 | 507,02 | 592,01 | 67742 | 764,51
0,2952 | 0,5698 | 0,828 1,071 1,3025 1,523 1,33 1,935 2,131

w
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bp‘ 200 220 240 260 280 300 -350 400 450 500 600
0,3520 | 0,3688 } 0,3855 | 0,4019 |0,4181]0,4342 0,4741 |0,5136|0,5528|0,591910,6697
6,0 | 2849,0 | 2891 2933 2975 | 3017 | 3059 | 3164 | 3270 ] 3376 | 3483 | 3701
6,963 7,051 | 7,135 | 7,215 | 7,292 | 7,366 | 7,541 | 7,704 | 7,857 | B,001 | 8,266
I
0,2609 | 02739 | 0,2867 | 0,2993 |0,3118] 0,324 | 0,3542 [0,3842)|0,4137]0,4432|0,5018 ‘
8,0 2839 2883 2026 2969 3011 | 3054 | 3160 | 3267 | 3373 | 3481 | 3699
6,814 6,905 | 6,991 7,073 | 7,151 | 7,226 | 7,404 | 7,508 | 7,722 | 7,866 | 8,132
0,2060 | 0,2169 | 0,2274 | 0,2377 |0,2478]0,2578 | 0,2822]0,3065|0,3303|0,3539] 0,401
10 2827 2874 2918 2062 | 3005 | 3058 | 3156 | 3263 | 3370 | 3479 | 3698
6,692 6,788 | 6,877 6,961 7,04 | 7,116 | 7,296 | 7,461 | 7,615 7,761 | 8,027
0,1693 | 0,1788 | 0,1879 | 0,1967 |0,2054|0,2139| 0,2343 (0,2547]0,2747(0,2944| 0,333
12 2816 2865 2911 2955 | 2999 | 3042 | 3151 | 3260 | 3364 | 3477 | 3696
6,588 6,688 0,78 6,866 | 6,947 | 7,025 | 7,206 | 7,373 | 7,529 | 7,674 | 7,942
0,1429 | 0,1515 | 0,1596 | 90,1673 |0,1748(0,1823 | 0,2001 10,2176|0,2349( 0,252 | 0,285
14 2803 2855 2902 2948 | 2992 | 3036 | 3147 | 3256 | 3365 | 3474 | 3695
6,497 6,602 | 6,097 6,784 | 6,867 | 6,945} 7,13 | 7,299 | 7,455 7,601 | 7,87
00011565 | 0,1309 | 0,1382 1 0,1452 (0,1519(0,1585]0,1743 {0,1899|0,2051]0,2201] 0,249
16 8524 2844 2893 2940 | 2986 | 3030 | 3142 | 3253 | 3363 | 3472 | 3691
2,329 6,524 | 6,554 | 6,711 | 6,796 | 6,877 | 7,063 | 7,233 | 7,39 | 7,537 | 7,804
00011563 | 0,1149 | 0,1216 | 0,128 |0,1341]0,1401]0,1545 |0,1683]0,181910,1953|0,2211
18 B524 |.2833 2884 2932 | 2979 | 3025 | 3138 | 3249 | 3360 | 3470 | 3690
2,328 6,452 | 6,622 | 6,646 6,732 | 6,814 | 7,003 | 7,175 | 7,333 | 748 | 7,75
ooo11s6l | 90,1021 | 1,084 | 0,1143 | 0,12 10,1255/ 0,1384|0,1511(0,1634(0,1755( 0,199
20 8524 2821 2875 2624 | 2972 | 3019 | 3134 | 3246 | 3357 | 3468 | 3690
2,328 6,385 | 6,491 6,585 | 6,674 | 6,757 | 6,949 | 7,122 | 7,282 | 7,429 | 7,701
0,0011551 [0,0011891} 0,06826 | 007294 | 00772 | 008119 | 009051 | 009929 |0,1078]0,1161(0,1325
30 832.,6 943.5 2823 2882 | 2937 | 2988 | 3111 | 3229 | 3343 | 3456 | 3682
2,826 2,514 | 6,225 | 6,337 | 6,438 | 6,53 | 6,735 | 6,916 7,08 | 7,231 7,_506
00011542 | 0,0011880(0,0012282| 005302 | 0,5679 | 0,08022 | 0,08782 |6,007490| 0,08162 [ 0,08116 | 0,1008
40 | 82585 | 94370 | 103749 | 283865 [290145 205839 | 308944 [3212,11 | 3330,18 | 3445,73 | 3647,75
2,324 2,512 | 2,698 6,148 | 6,262 | 6,384 | 6,585 | 6,773 | 6,943 | 7,096 | 7,376
00011532 | 0,0011866 |0,0012266| 0,0012751 | 0,04330 | 0,04846 | 0,06810 | 0,05504 | 0,06462 | 0,06992 | 0,08029
50 | 583z | 99aa2 | 109749 | 113504 | 285833 | 292406 | 306557 | 3194,10 331594 | 3434 43 | 366680
2,322 2,510 | 2,696 | 2883 16,097 | 2,214 | 6,453 | 6,651 | 6,825 | 6,984 | 7,267
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Pbl 20 4 | 160 g0 | 100 | 120 | 140 | 160 | 180
bar|"C

v | 00000992 | 00010053 | 0,0010144 | 0,0010262 | 0,0010404 | 0,0010572 | 0,0010764 | 0,0010984 00011235
60| i | 89,08 | 172,50 | 255,81 | 239,55 | 42328 | 507,44 | 59243 | 678,26 765,35
s | 02948 | 0,5694 | 0,827 1070 | 13017 | 1480 | 1,732 | 1,034 | 2,122

v | 00009988 | 0,0010049 | 0,0010139 | 0,0010275 | 0,0010199 | 0,0010566 00010758 | ©,0010977 | 00011226

70| i | 9043 | 17333 | 256,65 | 33996 | 4237 | 508,27 | 593,26 678,68 | 765,76
s | 0,294 0,568 0,826 1,069 1,300 1,521 1,731 1,933 2,127

v | 0000983 | 00010043 | 00010134 | 0.0010254 | 0,0010398 | 00010564 | 0,0010972 | 0001122 | 0.0011213
BO | i 91,3 1746 | 2578 | 3412 [ 4249 | 509,1 5934 | 6796 | 766,7
s | 02043 | 0,5686 | 0,826 | 1,008 | 1,2996 | 1,5198 1,73 1,931 | 2,126

v | 0,0009978 | 0,0010038 | 0,0010129 0,0010249 | 0,0010393 | 0,0010559 | 0,0010749 | 0,0010966 00011213 .

90 | i 523 1755 258,7 342,1 4257 5098 594.,6 680,3 7674
s | 02941 | 05681 | 0,8253 | 1,0682 | 1,2988 | 1,5189 | 1,729 1,93 2,125

v | 0,0009975 | 0,0010031 0,0010125 | 0,0010245 | 0,0010386 | 0,0010552 | 0,0010741 0,0010956 | 0,0011201

100] i 93,2 176.9 2596 3429 426,5 510,5 5953 861 768
s | 02939 | 0,5674 | 0,8247 | 1,0676 | 1,2982 | 15182 | 1,7I8 1,929 2,123

v | 00009965 | 0,0010024 0,0010116 | 0,0010236 | 00010379 | 0,0010544 | 0,0010732 | 00010946 0,0011189

120] i 95.1 178,2 2614 344.6 428,1 512 596,7 6824 765,1
s | 02935 | 0,5668 | 0,8236 | 1,0662 | 1,2967 | 1,5165 | 1,727 1,927 2,121

v | 00009961 | 0001002 | 00010112 | 00010231 ¢,0010573 | 0,0010538 | 0,0010723 0.00109-39 00011182

130 i 26 179 2622 3454 4289 5127 5974 683 769,7
¢ | 02031 | 05664 | 0823 | 00655 | 1,2959 | 1,5156 | 1,726 1,926 2,119

v | coomes7 | 00010016 | 0,0010108 | 00010226 | 0,0010368 | 00010533 | 0,0010719 00010932 | 00011174
140] i | 969 1799 263 3462 | 4296 | 5131 598 6836 | 7702
s | 0293 | 0,566 | 0,8224 | 10,648 | 1,2951 | 1,5148 | 1,724 1925 | 2,118

v | 0.0009948 | 0,0010007 | 0,001009% 0,0010217 | 0,0010359 | 0,0010522 | 0,0010707 | 0,0010518 00011157

160] i 98.9 181,7 264,7 3479 431,2 5249 5994 6849 1.3
s | 02925 | 0,5653 | 0,8212 | 1,0634 | 1,2937 | 1,5131 1,722 1,922 2,116

v | 0009912 | 00009973 0,0010065 | 0,0010182 | 0001032 | 0.0010479 0,001066 | 0,0010864 | 0,0011095

240| i | 1064 1888 2715 2543 4372 5208 604,6 689,9 775,71
s | 02911 | 0,5625 | 08169 | 0,0582 | 1,2881 | 15062 1,715 1,915 2,108

v | 0.0009886 | 0,0009949 | 0,0010041 0,0010156 | 0,0010293 | 0001045 | 0,0010662 0,0010825 | 0,001103

300] i 112 194,1 276,5 359,1 4419 525,1 609,60 | 6936 | 779.1
s | 02002 | 05603 | 0814 | 0,0545 | 1,2B64 | 1,5024 1,709 1,908 2,100
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200 | 220 240 260 280 300 | 350 | 400 | 450 | 500 | 600
0,0011522| 0,0011857 [ 0.0012251 | 0.0012729 ‘0.003405 0.03711 |0.04324 | 0.04845 | 0,05327 | 0.05785 | 0.05658
453.69 94412 1037.49 1134.20 2809.34 288470 | 304.29 {3176.52|3301.29 | 3422.71 | 3658.43
2321 | 2.508 | 2.693 | 2.880 | 5.940 | 6.078 |6.339 | 6.546 | 6.728 | 6.888 | 7.178
0.0011513 ] 0.0011045 | 0.0012236 | 0.0012709 | 1.003308 | 0.03029 |[0.03615|0.04084 0.045i3 0.04918 | 0.05678
854.10 944.54 1037.49 1134.20 1235.94 2841,58 |3015.75|3157.26 | 3278.05 | 3410.98 | 3650.00
2319 | 2.506 | 2.691 | 2.876 | 3.063 | 5943 |6.235]5.455 | 6.640 | 6.806 | 7.097
0,0011504 | 0,0011833 | 0,001221 |0,0012689 | 0,001357 0,0249 0,03003 | 0,03438 | 0,03821 | 0,04177 | 0,04844
8550 | 9451 | 10379 | 11344 | 12354 | 2784 | 2985 | 3135 | 3270 | 3397 | 3640
2317 | 2,504 | 2,688 | 2,873 | 3.059 | 5,788 |6,126 | 6,358 | 6,552 | 6,722 | 7,019
0,00114%6 { 0,0011822 | 0,0002207 | 0,0012669 | 0,0013246 | 0,0014016 | ¢,02586 | 0,03001 0,03354 | 00368 0,Q4235
8555 | 9452 | 1038.1 | 11342 | 12349 | 13444 | 2954 | 3114 | 3254 | 3386 | 3631
2316 | 2,502 | 2,686 | 2,87 | 3,056 | 3.249 |6,033| 6,28 | 6,481 | 6,656 | 6,957
0,0011482 | 0,0011805 | 0,0012185 | 0,0012635 | 0,0013217 | 0,0013970 | 0,02247 | 0,02646 | 0,02979 | 0,03281 | 0,03837
856 | 9458 | 1038,3 | 1134,1 | 1234,5 | 1342,2 | 2920 | 30923 { 3239 | 3372 | 3621
2314 | 25 | 2,684 { 2,868 { 3,053 | 3,244 | 594 | 6,207 | 6,416 | 6,596 | 6,901
0,0011622 | 0,0011788 | 0,0012146 | 0,0012612 { 0,0013164 | 0,0013886 | 0,01726 | 0,02113 | 0,02414 | 0,02681 | 0,03163
9015 | 946,6 | 1038,7 | 11339 | 1233,7 | 1340,0 | 2844 | 3049 | 3206 | 3347 | 3603
2,404 | 2497 | 2,680 | 2,863 | 3,046 | 3,235 |5,755] 6,071 6,298 | 6,487 | 6,803
0,0011458 | 0,0011777 | 0,001215 | 0,0012593 | 0,0013137 | 0,6013847 | 0,01514 | 0,01905 {1 0,02197 | 0,0245 | 0,02503
8574 | 9469 | 10389 | 11338 | 12333 | 1339 | 2799 | 3026 | 3189 | 3334 | 3294
2300 | 2.495 | 2,678 | 2.86 | 3,043 | 323 |5657]6,006|6243 6,138 (6,758
0,0011248 | 0,0011766 | 0,0012136 | 0,06012575 | 0,0013111 | 0,00413808 | 0,01325 |0,01726| 0,0201 | 002252 10,02683
8579 | 9473 | 1039,1 | 1133,8 | 12329 | 1338 | 2750 | 3000 | 3172 | 3294 | 3585
2308 | 2,493 | 2,676 | 2.858 | 3,04 | 3226 |5550(5942| 6,19 | 6,39 | 6,716
0001143 | 0,0011744 | 0,0012109 | 0,001253% | 0,0013061 | 0,0013735 | 0,00978 | 0,01429 | 0,01704 | 0,0193 | 0,2322
gs8,8 | 948 | 10395 | 1133,7 | 12322 | 13362 | 2612 | 2945 | 3137 | 3321 | 3567
2,305 | 2480 | 2,672 | 2,853 | 3,035 | 3218 |5302]5.816] 6,09 | 6303 | 6,64
0,0011357 | 0,0011658 | 0,0012004 | 0,0012404 | 0,0012883 | 0,001375 10,001612( 0,00676 0,00977 1 0,01174 001478
8626 | 9509 | 1041,3 | 1134 | 12303 | 1331,2 | 1625 | 2638 | 2971 | 3174 | 3493
2205 | 2477 | 2,657 | 2,835 | 3011 | 3,19 |3,684(5:236(5723]599] 6,394
0,0011305 | 0,0011597 | 0,0011931 | 0,0012315 | 0,0012764 0,0013311 0,001556 0,00283 | 0,00672 | 0,00869 [ G,01144
8654 | 953,3 | 10429 | 11347 | 1229 | 1329 | 1608 | 2155 | 2816 | 3073 | 3434
2287 | 2.468 | 2,647 2996 | 3,171 | 364 | 4,476 | 5,446 | 5,799 | 6,242

2,822
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Phu luc 1.4 Nhiat dung riéng trung binh tir 0 = t°C
C, , kim’tc.do

N T N OO s
0 1,6204 13327 13076 14914 1,3009
100 1,7200 1,3013 1,3193 1,5019 1,3051 0,8081
200 1,8079 1,3030 1,3369 1,5174 1,3097 0,8457
300 18808 | 1,3080 1,3583 1,5379 1,3181 08792
400 1,9836 1,3172 1,3796 1,5592 13302 | 09002
500 2,0453 1,3204 14005 15831 | 13440 | 09169
600 2,0592 1,3419 14152 1,6078 1,3583 09337
700 21077 1,3553 1,4370 1.6338 1,3725 09462
800 21517 1,3683 1,4529 1,6601 13821 0,9588
900 2,1915 1,3817 1,4663 1,6885 1,3993 0,9723
1000 22266 1,3938 1,4801 1,7133 14118 0,9839
1100 22593 1,4056 1,4935 17397 14236 | 09972
1200 22886 14065 1,5065 17657 1,4347 1,0048
1300 23158 1,4290 1,5123 1,7908 1,454 1,0467
1400 2,3405 14374 1,5220 1,8151 1,4550 1,1304
1500 2,3636 1,4470 1,5312 1,8389 14642 1,1723
1600 23849 1,4554 1,5400 18619 1,4730 1,1723
1700 2,4042 1,4625 1,5483 1,8841 1,4809 12142
1800 24226 1,4705 1,559 1,9055 14809 | 12142
1900 2,4393 14780 | 1,5638 19252 1.49G0 1,2560
2000 24552 1,4851 1,5714 1,9449 1,5031 12560
2100 | 24699 1,4914 1,5743 1,9633 1,5094
2200 24837 1,4981 1,5851 1,9813 15174
2300 24971 1,5031 1,5923 19984 1,5220
2400 2,5097 1,5085 15990 | 20148 1,5274
2500 2,5214 1,5144 16057 | 2,0307 1,5341
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Phu luc 7.1 Gia tri hé s6 A trong céc cdng thirc (7-12) + (7-23)

D6 nhdm twong duong tuyét déi k,, m

12 s6 Thi nguyén Biéu thiic

0,0002 0,0005 0,001
Ag M= 0,0894 k" 10,6.10° 13,3.10° 15,92.10°
A% M*/kg 0,0894k,"%p | 1092.10° | 13,62.10° 16,3.10°
Ay MO 0,63 k7 0,414 0,435 0,448
A" M*ke™ | 0,631,0%7/p™ | 111,5.10° 117.10% 121.10°
Ag MO428 3,35/k, "% 9,65 8,62 7,89
A", kg®%/m! e 3,35p%%k, 0125 302 269 246
A, Mo 5,1k, 25,2 214 18,6
A", M53/cg02t 5.1/(k 2. p") 4,54 3,82 3,34
A, Mo 9,1/, 76,4 60,7 51,1

281



Admin
Textbox

Admin
Textbox


Phu luc 7.2 Hé s& trd khang cuc bd clia 6ng dian

Tan He s0¢e Chi thich

Van thong d = 50 + 400 mim 4+8 -

Van Kosva 05+1,0 -

Van chéin 03+05 -

Van vdi gic 0.4 -

Van voi (hong 0,6 +2,0 gig ig“ft‘]’l eﬁfé

B dang &méga 1,7 -

Bi hinh s6ng 2,5 -

Bii dém khong tai 0,2 -

Van thdo nude R+12 -

Bo phan lang can 46 -

Ong gbéc 90° 1,020 -

Kbuju néi dng 90° cong, R =1,0.d 1,0 -

Knuyu néi 6ng 90° nhin, R = 2.d 0,7 -

Khuyu néi 8ng 90° nhén, R = 4.d 0,3 -

Khuyu néi 6ng 90° nhdn, R > 4.d 0,05+0.2 -

Khuyu han (mot mé&i)

p=225" 0.11 -

p=as° g 032 -

B =60° /\ 0,68 -

B =90° 1,27 -

N&i chit T (dong gap nhau) A 3,0 -

Phén lap thém ch8 vio _— 1,0 Mép sic

— 1
Phdn 1ap thém chd vao _.::) 0,5+ 1,0 -
'
Phén 13p thém Lhay ddi duge tiét dien _-'(: 0,3+0,6 Tuy theo d§
nhin
F

Ong Venturi — E%ﬂa (0,15 + 0,20). G6c loi nht

f=6+8"

. 2
K
ST ==
E,
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MUC LUC

Lot néi dau
Chuong 1. Khdi niém chung

1.1 Nhiém vu ctia thiét bi sinh hoi

1.2 So qua vé cdu tao va nguyén 1y hoat dong cha thiét bi sinh hai diing
nhién li¢u hitu co

1.2.1 Cau tao céc loai 10 hoi
1.2.2 So lwge qua trinh van hinh 10 hoi
1.3 Céc dic tinh co ban va phan loai 15 hai
. 1.3.1 C4c dic tinh ¢o ban clia 1o hoi
1.3.2 Phan loai 1 hoi
1.4 Nhién liéu v sin phdm chdy clia nhién ligu
1.4.1 Thanh phdn cia nhién li¢u
1.4.2 Nhién li¢u va sin phdm chdy cfia nhién liéu
1.4.3 Phan loai nhién lieu
1.4.4 C4c phan ting chdy, lugng khéng khi cdn thiét
va san phdm chédy
1.5 Can bing nhiét va hiéu sudt cla thiét bi sinh hoi

1.5.1 Phuong trinh c4n bing nhiét, nhiét lugng ¢ ich va suﬁt tiéu
hao nhién liéu

1.5.2 Céc loai t6n that nhigt
1.5.3 Thi nghiém can bang nhiét 1d hoi
1.5.4 So qua vé hi¢u sudt exergi
1.6 S0 qua vé qud trinh sinh hoi va ngung tu trong hé thdng cdp nhiét
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33
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Chuong I1. Qud trinh chdy va thiét bi budng lia. 52

2.1 Co sa 1§ thuyét chia qué trinh chdy trong budng lira 52
2.1.1 Céc giai doan cha qué trinh ddt chdy nhién liéu ' 52
trong budng lira

2.1.2 Qua trinh say nong va sdy kho nhién liéu 53

2.1.3 Giai doan thoét chét b&c vi tao cde 53

2.1.4 Giai doan chdy 54

2.1.5 Giai doan tao tro xi 59

2.2 Céc yéu ciu va phan loai budng lira 60
2.2.1 Céc tiéu chudn kinh t€ ky thuat d&i v6i budng 1ira 60

2.2.2 Phan loai budng lira 60

2.3 Budng lira chdy tdng 61
2.3.1 Budng lira ghi c6 dinh 61

2.3.2 Bufng lira ghi xich 73

2.4 Bubng ltra phun 82
2.4.1 Bubng lira than phun 82

2.4.2 Budng lira phun déu 89

2.4.3 Bubng lira dot khi 95
"2.5So qua vé& buéng lira d6t hén hop 101
2.5.1 Budng lira xody ) 101

2.5.2 Budng ltra tdng sdi (tdng 16ng) 103
Chuong ITI. Qud trink sinh hoi va cdc bé mdt truyén nhiét 107
3.1 B& mit sinh hoi vi cich b6 trf 107
3.1.1 Muc tiéu thiét k€ b& mit sinh hoi 1107

3,1.2 Mot s6 dang bé mat sinh hoi chinh - 108

3.1.3 Ché€ do tudn hoan clia moi chit trong 10 hoi 120

3.2 Cic bé mit truyén nhiét phu ) 130
3.2.1 B6 qud nhiét. 130

287



Admin
Textbox

Admin
Textbox

Admin
Textbox


3.2.2 Bo ham nudc
3.2.3 Bo sdy khong khi
3.2.4 Bdo vé& b& mit truyén nhiet phy
3.3 'Tfnh nhiét thiét bi sinh hoi
' 3.3.1 Céc phuong trinh co bén
3.3.2 Tinh nhiét budng lira
3.3.3 Tinh nhiét c4c bé mit truyén nhigt d6i luu
3.3.4 Cac budc éﬁa bai tinh nhigt
3.4 Chon kim loai va tinh sifc bén cic ‘bé mal truyén nhigt
3.4.1 Diéu kién 13m viéc clia céc chi tigt trong 10 hoi
3.4.2 Tinh sitc bén mot s6 chi tiét trong 15 hoi
3.5 Ché& d¢ nudc va chit lugng hoi
3.5.1 Ch€ do nudse 18 hoi
3.5.2 Chit Iugng hoi
Chuong IV. Hé thong théng gid

4.1 Nhi¢m vu va cdc bién phép thong gi6
4.1.1 Nhiém vu ciia hé thong théng gis
4.1.2 Céc bi¢n phap thong gi6

4.2 Tinh tr& Iyc hé thong thong gid '
4.2.1 Trd lyc ma sét doc dudng 6ng
4.2.2 Trd luc cuc bo
4.2.3 Trd lye thuy tinh
4.2.4 Trd lyc dong (gia toc)

4.3 Tfnh hé théng théng gié tiy nhién
4.3.1 Chiéu cao 6ng khéi
4.3.2 Tiét di¢n 6ng khéi

4.4 Tinh h¢ théng thong gié cudng bic
4.4.1 Tinh kich thudc 6ng khdéi
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4.4.2 Chon quat gié
4.4.3 Chon quat khéi

Chong V. Thiét bj phu va cdu triic xdy diumng.

5.1 CAc loai thiét bi do Iudng, tu ddng va an toan trong 16 hoi
5.1.1 Thiét bj do ludng
5.1.2 Thiét bi an toan
5.1.3 Thiét bi tr dong didu khién

5.2 Khung 10, tudng 1o va béo On
5.2.1 Khung 1o
5.2.2 Tudmg 10 va bao 6n

5.3 Nha 10 vi hé théng cdp nhién 1igu, thai tro xi
5.3.1 Nhalo
5.3.2 Heé théng cap than va thai tro xi
5.3.3 He thong cdp ddu

Chuong VI. Vidn hanh, bdo didng va xu thé phat trién 16 hoi

6.1 Mot s6 chi tiéu kinh t&€ ky thuét
6.1.1 Mot s3 chi tiéu kinh €
6.1.2 Mot s6 chi tiéu vé ché do van hanh
6.2 Chon s6 luong 10 hoi va phin phdi phu tai giita cic 1o
6.3 Van hanh 15 hoi
6.3.1 Khdéi dong 1o
6.3.2 Van hanh én dinh
6.3.3 Ngimg 10
6.4 Mot s6 vin dé st dung 1 hoi
6.4.1 Viin dé bao v¢ b& mat truyén nhigt
6.4.2 Vin dé bao v& moi trudng
6.5 So qua vé tinh hinh phét trién cong nghé 16 hoi
6.5.1 Dong luc thiic ddy cong nghé 15 hoi phat trién

187
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191

191
191
194
197
198
198
194
202
202
204
206
208

208
208
210
211
215
216
217
218
219
219
222
227
227
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6.5.2 Mot vai xu thé phit trién 15 hoi hign nay
6.5.3 M4y tinh v6i cong nghé 10 hoi
Chuong VII. Mang nhiét

7.1 C4c he théng mang nhiét
7.2 C4ch n6i ho tiéu thu véi mang nhiét
7.3 Tinh todn thuy lyc mang nhiét

7.3.1 Nhiém vu tinh todn thuy luc

7.3.2 Cé4c cong thitc chinh

7.3.3 D6 thi do 4p

7.3.4 Phuong phép tinh thuy luc mang phén nhanh
7.4 Ché d6 thuy luc clia mang nhigt

7.4.1 Dac tinh thuy lyc clia hé thong

7.4.2 Ché d6 thuy lyc cua hé thong kin

7.4.3 Tinh todn phan phdi dong & mang vong
7.5 Tinh toan d¢ bén cla 6ng

7.5.1 Chiéu day 6ng din

7.5.2 Xéc dinh ting suft trong kim loai 6ng
7.6 Tinh toén t8n thét nhiét clia 6ng din
7.7 Bl dan n& nhiét - 6 4o

Phu fuc

Tai liéu tham khdo chinh
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