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Gido trinh Ky Thudt Lanh By mon cong nghé nhiét lanh

TUYEN BO BAN QUYEN
Tai liéu nay thudc loai sach gido trinh nén cac ngudn thong tin ¢ thé duoc
phép dung nguyén ban hoic trich dung cho cac muc dich vé dao tao va tham
khao.
Moi muc dich khac mang tinh 1€ch lac hoac sir dung v&i muc dich kinh

doanh thiéu lanh manh s& bi nghiém cAm.
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LOI GIOI THIEU

Gido trinh dwoc bién soan dé phuc vu cong tdc giang ddy cho sinh vién
nganh cong nghé ky thudt nhiét hé cao dang. Gido trinh bam sdt véi chwong
trinh dao tao ciia nganh va dé cwong chi tiét hoc phan * Ky thudt lanh”

Tdc gid xin chdn thanh cam on ban bé dong nghiép di gdp ¥ va hé tro
trong qud trinh viét gido trinh, cdm on thw vién truong cao dang Cong Thwong
dd hé tro in dn xudt ban

Dii dd c6 ging hét sirc trong kha néing ciia minh nhung khéng thé tranh
khéi nhitng sai sét, moi déng gép xin dwoc ghi nhdn va diéu chinh hop 1.

Moi gdp ¥ xin gdi vé ThS. Tran Xudn An, Truéng b6 mén cong nghé nhiét
lanh

Tac gia

ThS. Tran Xuin An
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Gido trinh Ky Thudt Lanh B§ mén cong nghé nhiét lanh
i ) CHUQN GI )
MOI CHAT LANH VA CHAT TAI LANH

1.1. Méi chat lanh
1.1.1. Dinh nghia
Moi chét lanh (tac nhan lanh, gas lanh hay cong chat lanh) 1a chat moi gi6i sir
dung trong chu trinh nhiét dong nguoc chiéu dé thu nhiét méi truong co nhi¢t do
thap va thai ra moi trudng c6 nhiét do cao.
1.1.2. Yéu cau doi véi méi chit lanh

1) Tinh chat hoa hoc
Bén viing vé mat hod hoc trong pham vi ap suat va nhiét do lam viéc, khong
dugc phan huy va polyme hoa.
Phai tro, khong an mon cac vat liéu ché tao may, dau béi trom. ..
An toan, khong dé chay nd

2) Tinh chitly hoc
Ap suat ngung tu P, khong dugc quéa cao: giam chiéu day cac thiét bi.
Ap suit bay hoi P, khong dugc qua nho, phai 16n hon ap suit khi quyén dé hé
théng khong bi chan khong, dé ro lot khong khi vao hé thong
Nhiét d§ dong dac nho hon nhiét d bay hoi.
Nhiét do té1 han phai cao hon nhié¢t 40 ngung tu
Nhiét 4n héa hoi va nhiét dung riéng cang 16n cang tot.
Naing suét lanh riéng thé tich cang 16n cang tét.
Do nhét cang nho cang tot.
Hé sb dan nhiét cang 16n cang tot.
Kha ning hoa tan nudc cang 16n cang tot.
Khong dugc dan dién

3) Tinh chit sinh ly
Moi chat khong duoc doc hai voi con ngudi va co thé séng, khong gdy phan tng
v6i co quan ho hap.

Moi chit phai ¢6 mui dic trung dé d& dang phat hién ro ri.
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Néu can c6 thé pha thém chat c6 mui ddc trung vao moi chét véi diéu kién chat
d6 khong anh huong dén céc tinh chat khac ctia moi chat.
Khéng anh hudng xdu dén chit luong san pham bao quan.
4) Tinh kinh té

Gié thanh phai ré.

Dé kiém nghia 1a méi chit dugc san xuat cong nghiép, van chuyén va bao
quan dé dang.

5) Tinh an toan va chay nd

Phai an toan, khong d& chay no.

Két luin

Khong c6 moi chat lanh 1y tudng dap Gmg day du cac yéu cau trén ma chi co
thé dap tmg it hay nhiéu cac yéu cau trén ma thoi. Tuy trudng hop tmg dung cé
thé chon mot loai moi chat nay hay méi chat kia cho phu hop.

1.1.3. Cac méi chit lanh thuwong ding

Ky hiéu méi chit lanh

A. Cac fréon

Céc fréon 1a cac chét hitu co no hodc chua no ma cac Hydro(H,) duoc thay
thé mot phan hay toan bo bang cac nguyén tir Cl, Br hay F

Cac fréon thuong duoc ky hiéu chit du tién 1a R.

Xét:R1 2 3 S6 lugng nguyén tir F

S6 luong nguyén tir Hydrod +1

S6 lugng nguyén tir C — 1
Vi du 1: mdi chét ¢ cong thurc hoa hoc CCIL,F, . Tim ky hi¢u
S thir nhat: s6 nguyén tor C —1 = 1-1 =0
S6tha2 :sénguyéntit H+1=0+1=1
S6 thtr 3 : sb nguyén tir F =2
Vay méi chat c6 ky hiéu : RO12 hodc R12.
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Vi du 2: méi chat c¢6 cong thirc hoa hoc CHCIF,. Tim ky hiéu
S6 thir nhat: s nguyén tt C -1 =1-1=0
S thir2 :sdnguyéntir H+1=1+1=2
S6 tha 3 : s nguyén tir F =2
Vay méi chat c6 ky hiéu: R022 hodc R22
Vi du 3 : méi chit c6 ki hiéu R114 tim cong thurc hoa hoc cua moi chét do
S thir nhat: s6 nguyén tr C -1 =1 = C =2
S6thr2 :sénguyéntt H+1=1=H=0
S6 thtr 3 : s6 nguyén tir F =4
Vay moi chit co cong thirc hoa hoc: C,CLLF,
S6 lugng nguyén tir Cl xac dinh duoc nho hoa tri con lai cia nguyén tir tir
Cacbon: 2 Cacbon = C,Hg,c04 F = co 2 CL
B. Cac chit vo co
Cac chét vo co ¢o ky hiéu dau tién 1a R va sau d6 13 3 chir sb, chit s dau
tién 12 7 con lai hai chir s6 sau 12 phan tir lwong cua chat do:
Vi du: méi chat NH;: R717
H,0: R718
CO,: R744
Khong khi: R729
> MBoi chit lanh thuong ding
<  Amoniac NH;
Amoniac c6 cong thirc hoa hoc NH; va ky hi¢u moi chit 1a R717 1a mot chat
khi khéng mau c6 mui hic dic trung
O ap suat khi quyén co t&=-33,4°C. C6 tinh chat nhiét dong t6t phu hop vai
may lanh nén hoi dung mdy nén piston
e Tinh chét héa hoc
NH; bén vilng & khoang nhiét do va ap suét 1am viéc. NH; chi phan huy

thanh N, va H, ¢ 260°C.
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Khi c6 nude va thép 1am chét xtc tac thi NH; phan huy ngay o nhiét d6 110
+ 120°C. Vi vay can 1am mat t6t & dau xilanh va han ché nhiét do cudi tdm nén
cang thap cang tdt.

NH; khéng an mon céac kim loai dung ché tao may nhung dn mon dong va
cac hop kim cuia dong, ngoai trir dong thau phdt phat. Do d6 khong sir dung
d6ng va cac hop kim cua dong trong may lanh NH;.

e Tinh chit vitly

O diéu kién ngung tu lam mat bﬁng nude néu t,. = 25°C. nhiét do nude ra
khoi ngung tu t =37°C thi t, =42 °C va P, = 16,5 bar.

Nhiét do cudi tAm nén rat cao nén phai lam mat béng nuoc.

Ap suét bay hoi 16n hon 1 bar (4p suit khi quyén) nén may lanh 1am viéc it
bi chan khong. Chi bi chan khéng khi nhiét d6 bay hoi nho hon 33,4 °C.

Ning suét lanh riéng thé tich 16n nén may nén va thiét bi gon nhe (ning suat
lanh riéng thé tich la nang suét lanh cta 1 don vi thé tich méi chét)

D6 nhdt nho, tinh luu dong cao nén ton that ap suét trén dudng 6ng nho.

Hé sb dan nhiét va trao ddi nhiét 1én nén thuan loi cho viéc tinh toan ché tao
thiét bi bay hoi va ngung tu.

Hoa tan nudc khong han ché nén van tiét luu khong bi tac am.

Khéng hoa tan dau nén kho boi tron cac chi tiét chuyén dong co ctia may
nén va hé théng may lanh phai b tri binh tach dau.

Dan dién nén khong str dung cho may nén kin

e Tinh chit sinh ly

Nhuoc diém co ban nhit cia NH; 1a gdy doc hai d6i voi con ngudi va co thé
song. O nong d6 1% trong khong khi gay ngat sau 1 phiit.

C6 mui dic trung khé chiu nén dé phong tranh.

Lam giam chat lugng san pham can bao quan.

e Tinh kinh té

La méi chat lanh d& tim, ré tién, d& van chuyén va bdo quan

e Tinh an toan chay no
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Gay chay nd trong khong khi & nong d6 13,5 + 16% voi nhiét do chay

651°C. Vi vay cac gian may NH; khong dugc dung ngon ltra tran va cac gian

may phai thong thoang.

Két lugn:

Qua céc tinh chit trén ngdy nay NH; tré thanh moi chit quan trong duoc st

dung trong nhiéu linh vuc tir nhiét do bay hoi +10 =+ - 60°C.

Bang tong hop tinh chat ciia méi chat NH,

Hoéa tinh Ly tinh Tinh sinh ly Kinh té, an
toan

Bén ving | - T, = 42°C, P=| - Gay doc hai Ré  tién,dé
trong pham vi |  16,5bar d6i  voi  con | kiém, d& bao
pvat lam|- T, = - 33,4°C, nguoi, néng do quan va dé
viéc P.= lbar 1% trong khong véan chuyén.
Phan huy ¢ |- Nhiét do cubi | khi gdy ngat sau Gay  chay
260°C. tam nén cao 1 phut. nod trong
Khong an | - DG nhdt nhod - C6 mu trdc khong khi &

mon kim loai
nhung dn mon
dong va hop

kim ctuia dong

Khong hoa tan
dau, hoa tan nudc

Dan dién

trung kho chiu
Lam giam chat
lugng san pham

bao quan.

noéng d6 13,5
+ 16% véi
nhiét do chay
651°C

% Rl12

Méi chat lanh R12 ¢ cong thiic hoa hoc 1a CCIL,F,, 1a mot chat khi khong

mau c6 mui thom rat nhe, ning hon khong khi khoang 4 1an & 30°C. O 4p suét

khi quyén c6 nhiét d6 soi -28,9°C.

e Tinh chét hoa hoc

Bén virng trong pham vi nhiét d va ap suat lam viéc.

Khéng phan tng hoa hoc véi dau boi tron va vat liéu phu trong hé thong

lanh.
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Khong an mon kim loai den, mau va phi kim loai nhung lam truong phong
mot sd chét hitu co nhu cao su va mot sb chat déo.

Bit dau phan huy o nhiét d6 540 + 565°C khi c6 chat xuc tac, dén 760°C thi
phan huy hoan toan.

e Tinh chét 1y hoc

Ap suét ngung tu thudc loai trung binh, & nhiét d6 ngung tu 42°C thi ap suét
ngung tu P,= 10 bar.

Nhiét do cudi tAm nén thép.

Ap suat bay hoi 16n hon 1 bar (4p suét khi quyén).

Nang suét lanh riéng khoi luong nho, chi bang 1/8 dén 1/10 NH; nén luu
luong tuan hoan trong hé théng 16n

Ning suét lanh riéng thé tich bang khoang 60% ctia NH; nén hé thong cong
kénh hon.

Do luu dong kém nén duong dng ctra van phai 1am to.

Khéng dan dién nén stir dung duogc cho may nén kin va ntra kin.

Hoa tan dau hoan toan nén rat thuan loi cho viéc béi tron.

Khéng hoa tan nudc nén nhugce diém rat 16n 1a gy tic am & bo phan tiét
luru.

Co dic tinh rira sach cin ban, cat bui, gi sat trén thanh may nén va thiét bi
nén phai b tri phin loc can than.

C6 kha nang 1o ri rat cao, c6 thé ro ri qua ca gang c6 cau tric tinh thé tho.

e Tinh chit sinh ly

Khéng doc hai d6i voi con ngudi va co thé sdng.

Vi ndng d6 30% gay ngat vi thiéu dudng khi.

Khéng anh hudng xau dén chat luong san phim bao quan.

e Tinh kinh té

Gia thanh dat tuy dé kiém, dé bao quan va van chuyén.

Do pha huy tdng 6z6n nén cAm st dung & cac nudc cong nghiép tir 1/1/1996
va cac nude dang phat trién tir 1/1/2006

e Tinh an toan chay no
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Khéng gay chay nd nén duoc duoc goi 1a moi chét lanh an toan.

s R22

La mdi chit lanh co cong thirc hod hoc CHCIF,, 1a chét khi khong mau co
mui thom rat nhe.

O ap suat khi quyén c6 T. = -40,8°C.

e Tinh chét ho4 hoc

Bén virng ¢ pham vi nhiét do va ap suét lam viéc.

Khi c6 chat xtc tac 1a thép, phan huy ¢ 550°C.

Khong tac dung v&i kim loai va phi kim loai ché tao may nhung hoa tan va
lam truong phong mot s chat hitu co (cao su, chat déo).

e Tinh chit Iy hoc

O diéu kién ngung tu lam mat bé“mg nudc, nhiét dd ngung tu t, = 42°C, P,=
16,1 bar 1a méi chit c6 P, kha cao. Nhiét dd cudi tAm nén trung binh.

O ap suat khi quyén c6 t, = -40,8°C nén ap suat bay hoi thudng 16n hon ap
suat khi quyén.

Ning suat lanh riéng thé tich 16n gan NH; nén may gon nhe.

D0 nhét nho, tinh Iuu dong 16m.

Hoa tan han ché dau nén gay kho khin cho qua trinh béi tron.

Khong hoa tan nudc nhung muc d6 hoa tan 16n gap 5 1an ctia R12 nén nguy
co tic am giam di.

Khéng dan dién nén c6 thé dung cho may nén kin va nira kin.

e Tinh chit sinh ly

Khong doc hai d6i voi co thé song, khi ndng do qua cao sé& gay ngat do thiéu
dudng khi.

Khong anh huéng xau dén san pham bao quan.

e Tinh kinh té

Dit tién tuy d& kiém, d& bao quan va d& van chuyén.

e Tinh an toan chay nd

Khéng chay va khong nd tuy tinh an toan thap hon R12.
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Bang 1.1: Tong hop tinh chit ciia méi chat R22

Héa tinh Ly tinh Tinhsinhly | Kinh té, an
toan

- Bén vimg trong | - T, =| - Khong doc | - Rétién
pham vi p vat 42°C,P.=16,1bar hai d6i voi |- Pha hay
lam viéc - T.=-40,8°C co thé sbng, ting ozon

- Khicochitxtc | - Ty=96°C khi noéng do va gay
tac 1a thép, phan | - Ty =-160°C qua cao s& hiéu ung
huy ¢ 5500C. - Do nhét nho gay ngat. nha kinh.

- Khong tac | - Hoa tan han ché | - Khong anh | - Khong
dung v&1  kim dau huéong  xéu gdy chay
loai va phi kim | - Khong hoa tan | dén san | nd
loai nhung lam nudc pham  bao
truong phong cao | -  Khong din dién quan.

Su.

R22 dugc st dung trong cac h¢ théng may lanh dan dung, kho lanh

% R502

La hon hop méi chét lanh dong s6i gdm 48,8% R22 va 51,2% R115 theo
noéng d6 khoi luong

Nang suét lanh riéng thé tich tang 20% so v&i R22.

Nhiét do s6i ¢ 4p suat khi quyén 13 t.= - 45,5 °C. Ngoai ra nhiing tinh chét
khac gan giéng R22.

% R500

Ciing 1a mdi chat dong s6i nhung thanh phan chinh lai 1a R12 gdm 73.8% va
26.2% R152a theo nong do khdi lugng, nhiét 6 soi & ap suét khi quyén -33,5°C,
c6 tinh chét nhiét dong giéng nhu R12 nhung c6 ning suat lanh riéng thé tich
16n hon khoang 20% so véi R12.

% Rl134a (C;H,F))
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Bang 1.2: Tong hop tinh chit ciia mdi chat R134a

Hoéa tinh Ly tinh Tinh sinh ly Kinh té, an
toan
- Bén vimg |- T. = |- Khéng doc hai | - Ré tién tuy
trong pham | 40°C,Pc=10,17bar ddi v6i co thé | d& kiém, d&
vi pvat lam | - T.=-26,2°C, P. = | sbng, khi nong do | bao quan va dé
viéc Ibar qua cao s& gdy | vén chuyén.
- Khong - Tyu=101,15°C ngat. - Khong gay
gay chay - Do nhét nho - Khong anh | chay nd
- Khoéng an | - Hoa tan han ché | hudng x4u dén
mon kim | dau san pham  bao
loai. -  Khong hoa tan | quan.
nudc
- Khong dan dién

R134a duoc st dung trong cac hé thong ti lanh gia dinh, cdy ndng lanh, may

lanh 6 t6

< R410a (50% CH2F2-50% CHF2CF3) (R125-R32)
Bang 1.3: Tong hop tinh chit ciia mdi chit R410a

Hoéa tinh Ly tinh Tinh sinh ly Kinh té, an
toan
- Bén vimg|- T. = -51,6°C, P, =|- Khong doc |- Dittién.
trong pham vi | lbar hai d6i véi co | - Ap  suat

pvat lam vi¢c

- Khong gay
chay
- Khong an

mon kim loai.

Tth = 70,70C
Py, =4,77MPa

Hoa tan han ché dau

Do hoa tan trong
nuoc 0,28%
- Khong dan dién

thé song.

- Khong éanh
huong xau dén
san pham bao

quan.

lam viéc gip
1,6 1an so véi
R22

- Khong gay

chay no.
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R410a dugc sir dung trong cac hé thong may lanh gia dinh, mdy diéu hoa khong
khi cong nghiép nhu Water chiller, diéu hoa thong minh VRV...
* R32 (CH,F,)

Gas R32 hay con goi 1a HFC32 (Difluoromethane) 13 12 mot hop chat hiru
co cO cong thuc hoa hoc CH,F,. La loai gas dat dugc tiéu chuén khi thai GWP
(550) thap hon nhiéu 14n so v&i loai gas R410A (1980) gitip giam lugng khi thai
1én dén 75%, dap tmg dugc yéu ciu bao vé moi trudng, chdng duoc sy gia ting
nhiét dan dén hiéu ung nha kinh. PBac biét, gas R32 bén viing vé nhiét va hoa,
khong tac dung véi vat liéu ché tao may nhu thép, dong nhom & dong thau trir
kém, manhe, chi & hop kim nhom can tranh Ga R32 duoc st dung nhiéu nhat
tai Nhat Ban.

Gas R32 dugc ménh danh la loai ga an toan nhét boi loai gas nay dat duogc
tiéu chuan khi thai GWP (550) thap hon nhiéu lan so véi loai gas R410A (1980)
gitp giam luong khi thai 1én dén 75%, dap ing duogc yéu cau bao vé mdi trudng,
chéng duogc sy gia ting nhiét dan dén hiéu tng nha kinh. Gas R32 dugc kiém
dinh 1a loai gas rat kho chay vi vay viéc st dung gas R32 cho mdy lanh nha ban
s€ an toan hon so v&i cac loai gas khac.

Bang 1.4: Tong hop ap suit lam viéc ciia cac loai gas

Loai Poi twong Dang gas | Ap suat Ap suat | Ap suat

gas nap nap, PSIg | nén,PSIg tinh, PSIg

R22 May lanh Long, hot | 70-80 230-250 140-160
1HP

R410a | May lanh Long 110-130 380-400 230-250
1HP

R32 May lanh Long, hoi | 110-130 380-400 230-250
1HP

R134a | May lanh 6 Long, hot | 21-35 150-200 85-95
to 10-15
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Tu lanh, ta
dong
R600a | Tu lanh Hoi Tu duoi 0 | 100-130 40-50
—1

2.2. Chit tii lanh
2.2.1. Mé& dau
La moi chat trung gian, nhan nhiét cua ddi tuong can lam lanh chuyén to1
thiét bi bay hoi cip cho chat lanh soi. Chat tai lanh con goi 14 méi chat lanh thir
cap.
2.2.2. Cac yéu cau ddi véi chit tai lanh
Gidng nhu moi chat lanh, chat tai lanh 1y tuéng cling can co céac tinh chat
sau day:
e Tinh chét ho4 hoc
Khoéng an mon thiét bi.
Bén viing, khong phéan hily trong pham vi lam viéc.
e Tinh chit vatly
Nhiét d6 dong dic phai thap hon nhiét 4o bay hoi ctia moi chét lanh 1a 5°C
Nhiét 6 s6i & ap sudt khi quyén phai cao dé khi dimg may, nhiét do chat tai
lanh nang 1én bang nhiét do méi trudng thi chit tai lanh khong bi bay hoi.
Hé s6 dan nhiét va trao d6i nhiét phai 16n.
Nhiét dung riéng cang 16n cang tot
Do nhét va khoi luong cang nhé cang tot vi giam duoc ton that thity luc.
e Tinh chit sinh ly
Khéng doc hai v6i con ngudi va co thé sdng.
Khong tac dong xau dén thyc pham.
e Tinh kinh té
Phai ré tién, dé kiém, d& van chuyén va bao quan.

e Tinh an toan chay no
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Khéng gay chay n.
Khong 1am 6 nhiém méi trudng.
2.2.3. Cac chit tai lanh thwong dung
% Nudc

La chit tai lanh 1y tudng, ndé dap tmg hau hét cac yéu cau dd néu. Nhugc
diém duy nhat 1a dong dic ¢ 0°C.

< Dung dich nuéc mudi NaCl

Pap tng kha day du yéu cau trén. Nhuoc diém cha yéu 1a an mon kim loai
ctia hé thong luu chuyén méi chat tai lanh.

< Dung dich nuéc mudi CaCl,

C6 céc tinh chat gan gidng NaCl tuy kho tim.
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CAU HOI ON TAP CHUONG 1

[E—

Pinh nghia méi chat lanh ?

Néu cac yéu cau dbi voi méi chat lanh ?

Néu cach ky hiéu méi chat lanh fréon ?

Tai sao mdi chat lanh R12 bi cAm st dung ?

Tai sao NH; khong st dung cho may nén kin va ntra kin ?
Dinh nghia chat tai lanh ?

Néu cac yéu cau d6i voi chat tai lanh ?

Ké tén cac chat tai lanh thuong dung ?

A S A AR o

Nudce thuong dugce stir dung lam chét tai lanh trong hé théng nao ? Tai sao ?
10. Nudc mudi thuong duoc sir dung 1am chét tai lanh trong hé théng nao ? Tai
sao ?

11. Trinh bay cac tinh chat vat Iy noi bat ciia moi chat R22, Mai chat R22 duge
thay thé bang moi chat nao, tai sao? Hién nay nhiing hé thong lanh nao sir dung
loai méi chat nay ?

12. Trinh bay cac tinh chét vat Iy noi bat cia moi chat R410a. Tai sao duong
6ng dan méi chat R410a c6 do day 16n hon so vi R22? Hién nay nhimg hé

théng lanh nao st dung loai moi chét nay.
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CHUONG II : PAI CUONG HE THONG LANH NEN HOI
2.1 Bon qua trinh chinh trong hé thong lanh nén hoi
2.1.1 Qua trinh nén
Qua trinh nén moi chét trong h¢ théng lanh duoc hiéu la qué trinh doan nhiét
dang entropy 1am ting ap suit va ting nhiét d6 cua moi chat sau khi nén, dugc
thuc hién trong may nén
2.1.2 Qua trinh ngung tu
Qua trinh ngung tu moi chat trong hé thong lanh 1a qua trinh dang 4p dang nhiét
bién d6i méi chét tir trang thai hoi sang trang thai 16ng va nha mot luong nhiét ra
moi truong xung quanh, dugce thyc hién trong thiét bi ngung tu.
2.1.3 Qua trinh tiét lwu
Qua trinh tiét luu moi chat lanh 1 qua trinh ding enthalpy giam &p sut va nhiét
d6 moi chat khi moi chat di qua nhimng ke hep c6 trd luc cuc bd dot ngot.
2.1.4 Qua trinh bay hoi
Qua trinh ngung tu moi chat trong hé thong lanh 1a qua trinh dang ap dang nhiét
bién d6i méi chat tur trang thai 1éng sang trang thai hoi va nhan mot luong nhiét
tor mo1 truong can lam lanh, duoc thuc hién trong thiét bi bay hoi.

Bang 2.1: Tong hop 4 qua trinh chinh trong hé thong lanh nén hoi

QUA NEN NGUNGTU | TiETLUU BAY HOI
TRINH
Pinh La quéd trinh | La quad trinh | L& quad trinh | La qud trinh
nghia hat va nén hoi | bién hoi moéi | gidgn nd giam | bién long moi
mdi chét lanh | chat thanh | ap sudt dong | chat thanh hoi
long mdi chét
Thue Méi chat duoc | Trong thiét bi | Van tiét luu Thiét bi bay
hién & nén trong | ngung tu Cap tiét | hoi
piston, xilanh lru(6ng mao)
cua may nén.
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Pic diém | Tang ap suit | -Ap sudt va | Khong  sinh | -Ap suit va
va tang nhiét | nhi€t 3o khong | nhiét nhiét d§ khong
do d6i Giam ap suét, | d6i

-Nha nhiét lam | nhiét do -Thu nhiét lam
nong lanh

2.2 Cac thiét bi sir dung trong hé thong lanh nén hoi
2.2.1 May nén lanh

% Nhiém vu

May nén c6 nhiém vy hut hoi ga tir dan bay hoi nén 1én 4p suat cao dé day
vao dan ngung tu, dam bao ap suét bay hoi, ngung tu ciing nhu luu lugng yéu
cau.

< Yéu cau

M4y nén trong hé thong lanh quan trong nhu trai tim trong co thé séng, no
gén nhu quyét dinh sy lam viéc héu qua cua hé théng lanh nén né phai dap Gng
dugc cac yéu cau: 1am viéc On dinh, c6 dd tin cay cao, lam viéc lau bén, khong
6n, khong rung.

¢ Phan loai

- Phan loai theo khoang chira moi chat

[ May nén lanh I

1 |
[ May nén thé tich | My nén djng hoc ]

i T
[ May nén truc vit )

|
/Mi}- nén pist n\ r May nén roto \\ [ May nén ly tim\

[ i "
4 ¥ _ ..'35«::71-::
11 BTy
| 8 Ry

Hinh 2.1: Phan loai may nén lanh

Bién soan :ThS. Trin Xuin An Trang 23



Gido trinh Ky Thudt Lanh By mon cong nghé nhiét lanh

- Phan loai theo kha nang lam kin: May nén kin, may nén ntra kin, may nén
ho
- Phan loai theo cong suit: C& nho, c& trung, co 16n
% Cac thong sé quan trong ciia may nén:
1. Thé tich xilanh
V= (nd*/4).s.z
Trong do:
d — duong kinh pittdng, cm;
s — khoang chay pittong, cm;
z — s6 xilanh.
2.Thé tich hit Iy thuyét
V=V,n
Trong do6 n 1a vong quay don vi la vong/s.
Thé tich hat 1y thuyét 1a thé tich ma pittong quét duoc trong mot don vi
thoi gian, cling chinh 13 thé tich may nén hut dugc trong mot don vi thoi gian.
3. Thé tich hit thue té
Vy 12 thé tich hoi ga lanh ma may nén hat duoc trong thyc té. Do may nén
c6 rat nhiéu cac ton that khac nhau nén thé tich ht thuc té bao gio cling nhé hon
thé tich hut Iy thuyét.
4. Hiéu suat thé tich A
Hiéu suét thé tich 1a ti sé giita thé tich hat thuc té trén thé tich hat Iy
thuyét:
A =VyV
Hiéu suét thé tich phu thudc chu yéu vao ty sé nén hay ty sd ap suit
ngung ty trén ap suat bay hoi. Ty s6 nay cang lén thi hiéu suat thé tich cang nho.
Khi ty sb nay dat dén mot gia tri ndo d6 thi hiéu sudt thé tich bang khong. Dé
dam bao may nén hoat dong hiéu qua thudng ngudi ta quy dinh ty s6 nén ddi véi
freon khoang 9 — 10 va khong vuot qua 13. Khi ty s6 nén vuot qua 13 phai

chuyén sang may nén 2 cap.
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Ngoai ra, hi¢u suat thé tich con phu thudc vao kiéu loai may nén, dac biét
phu thudc vao d dao sau khi hoat dong.
5. Luu lwgng may nén

m = V/v, kg/s

Trong d6 v 1a thé tich riéng cuia hoi ga lanh & trang thai hat, luu luong ga
lanh quyét dinh ning suat lanh ctia may nén.
6. Cong suat dong co

N, = m (h, — h;), W hay 1a cong nén 1y thuyét ma may nén tiéu ton, trong
do6 h, — h; 1a hi€u enthanpy cua ga lanh & cura ra h, va cura vao h; cua may nén,
don vi la kJ/kg.
7. Ning suat khoi lwong ciia may nén

Ning suét khdi lugng ciia may nén 1a khoi lugng moi chat ma may nén thuc

hién duoc trong mot don vi thoi gian hay 14 luu luong khéi luong clia may nén,

don vi kg/s hoac kg/h, ky hiéu 1a m.

trong do:
v - thé tich riéng cta hoi hat vé may nén, m’/kg
p - khéi lyong riéng cua hoi hat vé may nén, kg/m’
8. Hiéu suit nén va cong suit dong co yéu ciu

Hiéu suat nén 1a ty so gilra cong nén ly thuyét va cong nén thuc té€ cap cho

may nén.
— NS
’7 B Nel
a. Cong nén ly thuyét N
N,=m.l, kW

Cong nén 1y thuyét (cong nén doan nhiét) 1a cong 1y thuyét dé nén hoi moi
chat lanh tir 4p sut p, dén py.

b. Cong suét chi thi N;
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trong do:

c. Cong suat hiru ich N,

trong do:
Pus- ap suat ma sat
V, - thé tich thuc té m’/s
P = 0,19 - 0,59 v&i méi chat Freon
P..= 0,49 — 0,69 véi mdi chat NH3
d. Cong suat dién tiéu thu Ny

N
N el — -
Ma % e
- Hiéu suat truyén dong cua khoi dai: Ny =~ 095

- Hiéu suét truyén dong ctia déng co: n, =0,80+0,95
Cong suit dong co lap dat
Pé dam bao hoat dong an toan

N, =(L1+2N,,
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Cong sniat Icnge oo Lhap dat
— Nde =
CHEng skt
dar tetr el

TSEn thit
tryan I6ngs

TAn thit
tayén d6ng

Témn thit

ma sat

Tén thit K
tronge

Hinh 2.2 : Céc loai cong nén va ton that nang luong
9. Ning suit lanh ciia may nén
Ning suét lanh ctia may nén (cong suét lanh ctia may nén) 1a tich ctia ning
suat lanh riéng khoi luong va nang suat khoi luong ma may nén thuc hién duoc
trong mot don vi thoi gian.
Q.=m.q., kW (hoic kcal/h)
Q. - ning suit lanh ciia may nén, kW (hoic kcal/h).
m - nang sudt khdi luong, kg/s
q. - nang suat lanh riéng khoi lugng, kJ/kg
Nang suat lanh riéng khdi lugng 13 ning suét lanh cua 1 kg moi chét lanh
sau khi qua tiét luu:
Q. =h; — hy, kJ/kg
h, - entanpi cta hoi ra khoi dan bay hoi vé may nén
h, - entanpi cta 16ng sau khi tiét luu vao dan bay hoi
Goi v, 1a thé tich riéng ctia hoi hut vé may nén:
V V, md’

m=—-L=1-L=1"—snz
v, v, 4v,
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trong do
V,, - thé tich hat thue té cua may nén, m’/s
v, - thé tich hoi hut vé may nén, m’/s
A -hé sb cap
Vi - thé tich hut 1y thuyét cia may nén, m’/s
d - duong kinh pittong, m
s - hanh trinh pittong, m
z - s0 xilanh hay s6 pittong
n - s6 vong quay truc khuyu, vg/s
V AXV ﬁXﬂxd2xsxzxnxq
Q0 =mxq zﬁxq :—thq = ¢
€ e vy € v € 4y,

Do q. thay d6i va m ciing thay d6i vi A va v, thay doi theo ché d6 lam viéc
nén Q, ciing thay d6i theo
Luu y: Ning sudt lanh ciia mgt mdy nén lanh khéng phdi la c6 dinh ma thay
déi theo nhiét dp ngung tu va bay hoi. Khi nhiét dp bay hoi giam 1°C thi ning
sudt lanh giam khoding 4%, dién ning tiéu ton ting khodng 1,5%. Khi nhiét
d¢ ngung tu ting 1°C thi ning sudt lanh giam khodng 1,5%, di¢n nang tiéu
thu ciing tang 1,5%.
< Mot s6 loai may nén thong dung :
1. May nén pittong
% Nguyén ly ciu tao may nén pittong
May nén lanh duogc chia ra rat nhiéu loai nhu pittdong, truc vit, roto, xoén dc,
tuabin. May nén cta tu lanh 13 loai may nén pittong. Nguyén tic ciu tao va lam

viéc cua may nén pittong dugc trinh bay trén hinh 2.1.
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Hinh 2.3. Nguyén 1y ciu tao va lam viéc ctia may nén pittdng
1. Xilanh; 2. Pittong; 3. Séc mang; 4. Clapé hit; 5. Clapé day; 6. Khoang hut; 7.
Khoang day; 8. Tay bién; 9. Truc khuyu.

May nén pittong bao gém cac bd phan chinh 1a pittdng, xilanh, tay bién, truc
khuyu, khoang hut, khoang day, clapé hut, day pittong chuyén dong tinh tién
qua lai dugc trong xilanh 1a nho co cdu tay quay thanh truyén hodc truc khuyu
tay bién bién chuyén dong quay tir dong co thanh chuyén dong tinh tién qua lai.

Khi pitténg tir trén di xubng, clapé hut 4 ma, clapé diy 5 dong, may nén
thuc hién qua trinh hat. Khi dat dén diém chét dudi qua trinh hat két thuc,
pittdong d6i hudng, di 1én, qua trinh hut bat dau. Khi 4p suit ¢ bén trong xilanh
16n hon ap suit trong khoang day 7, clapé day mo ra dé pittong day hoi nén vao
khoang day dé vao dan ngung tu. Khi pittdong dat dén diém chét trén, qua trinh
day két thuc, pittong lai d6i huéng di xudng dé thuc hién qua trinh hat cta chu
trinh maoi.

% Nguyén ly hoat djng may nén pittong

Nguyén 1y hoat dong ctia may nén pittong kin dugc thé hién trén hinh 2.4
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Hinh 2.4: Nguyén 1y hoat dong may nén piston kin
2: Pittong 4: Thanh truyén 5: L4 van day 5a: Khoang day 6: L4 van hut 6a:
Khoang hat 7: Truc khuyn DCT: Diém chét trén DCD: Diém chét dudi

- Két thuc qua trinh dy va bat dau qua trinh hit Truc khuyn quay dén vi tri
A pittdong dat vi tri diém chét trén, hai 14 van hat 6 va 14 van day 5 déu
dong. (Hinh 2.2a)

- Qua trinh hut Truc khuyn quay dén vi tri B, pittong 1 di xuéng thuc hién
qua trinh hut, thé tich trong khoang xi lanh 16n dan 1én lam ap suit nho
hon so vé6i ap xuét trong khoang hut, do d6 1am 14 van hat 6 mé ra, hoi tir
khoang hut di vao khoang xilanh. Mit khac 14 van ddy 5 van dong do ap
suat & khoang day 5a cao hon trong khoang xi lanh. (Hinh 2.2b)

- Két thuc qua trinh hut, bat dau qua trinh nén - Truc khuyn quay dén vi tri
C, pittong dén DCD, qué trinh hat két thuc, ca hai 14 van hit va day déu
dong kin. (Hinh 2.2¢)

- Qua trinh nén va déy moi chat - Truc khuyn quay dén vi tri D, Pittong di
chuyén tir PCD di 1én, méi chat trong khoang xi lanh bi nén lai, ap suat
trong xi lanh ting 1én. (Hinh 2.2d) - Truc khuyn tiép tuc quay dén vi tri A,
Pittong di chuyén tir PCD di 1én dén DCT, ap suat trong xi lanh thang
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duoc &p suat trong khoang day, 14 van day md ra nén moi chat dugc day

ra ngoai.

Qua trinh ctr thé tiép dién.

/7
0’0

Phan loai may nén pittong

May nén pittdéng dugc phan loai theo mot s can cir sau day :

AN O B~ W=

. M6i chét lanh : VD may nén amoniac, may nén freén

. Cach bd trf xilanh : thang dimg, ndm ngang, hinh V,W...

. S6 xilanh cua may nén : 1,2,4,6,8...

. Cap nén : may nén 1 cip, may nén 2 cip

. Hudng chuyén dong moi chat : thuan dong va nguoc dong

. Phuong phép gitt kin khoang mdi chét :

May nén hé : dong co nam ngoai, truyén dong qua dai hodc khdp no1
May nén ntra kin : dong co ndm trong vé may nén, bich bat bulong

May nén kin : dong co nam trong voé may nén han kin

. Nang suat lanh Q,

May nén nho Q, < 14 kW (12000 kcal/h)
May nén trung binh Q, = 14 + 105kW
May nén 16n Q> 105 kW (90000 kcal/h)

May nén kin MATSUSHITA
May nén kin DANFOSS
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May nén ntra kin BITZER

BERed}5 G

May nén h6 MYCOM (W-Series)
May nén nira kin CARRIER
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May nén hé MYCOM (L-Series) Maéy nén hd MYCOM (K-Series)
Hinh 2.5 : Cac dang may nén

2. May nén truc vit

Hinh 2.6 : May nén truc vit Bitzer

Ngay nay, may nén tryc vit cang gilt vi tri quan trong trong ky thuat lanh do
may nén tryc vit c6 mot loat cac uu diém noi bat so véi nén pittong nhu sau :

- Cau tao don gian, sd luong chi tiét chuyén dong it, d tin cdy cao, tudi tho
cao

- May nén gon gang, chic chin

- Dé lap dit, truyén dong quay 6n dinh hon so véi truyén dong xung qua lai

cua pittong truc khuyu
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- Nang suét lanh c6 thé diéu chinh vo cap tir 100% xudng dén 10% va tiét
ki€ém duogc cong nén

- Nhiét do cudi tAm nén thép hon

Y A A r A pc
- Ty s6 nén cao hon, c6 thé dat 7 = » =20

- C6 thé dat nhiét d6 soi thip ma véi may nén pittong phai ding chu trinh 2
cap

- Khong c6 van hit va day nén khong ¢ ton thét tiét luu

- Dau phun tran trong may nén ngoai tac dung lam kin, boi tron, hép thu
nhiét ctia qua trinh nén con ¢ tac dung lam giam tiéng 6n

- Hau nhu khong anh huéng khi hat phai long

Ciu tao may nén truc vit

May nén tryc vit 13 loai may nén pittong quay, gdbm mot truc chinh va mot
truc phu. Truc chinh c6 4 rang 161 goi la truc chu dong (truc duc), truc phu c6 6
rang 16m goi 14 truc cai. Ngoai ra ngudi ta con bb tri cac 16 phun dau trén than

deé lam kin cac khoang

Hinh 2.7 : Hinh dang, ciu tao cua may nén tryc vit loai 2 vit
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1 — vit chinh véi 4 rang 16i ; 2 — vit phu véi 6 ring 16m ;
3 —xilanh hodc than may ; 4 — con truot diéu chinh nang suat lanh
Ngoai may nén truc vit kiéu 2 vit nguoi ta con ché tao may nén truc vit loai 1 vit

Nguyén 1y 1am viéc ctia may nén 1 truc vit cling giébng nhu may nén 2 truc
vit nhung phai c6 thém 2 banh ring hinh sao bé tri 2 bén sudn cua truc vit dé tao
ra cac khoang c6 thé tich thay d6i 16n dan trong qua trinh hut va nhé dan trong
qua trinh nén, day.

Nhiét d9 cudi tAm nén, ti s6 nén, hé so cap

Nhiét d6 cudi tAm nén cua may nén pittong, dic biét may nén amoniic rat
cao. Nhiét do cudi tdm nén cua may nén truc vit nguoc lai rat thép do phun tran
dau trong budng nén va dau da hap thy nhiét lugng do qua trinh nén sinh ra.

Vi véy, ti s6 nén ctia may nén truc vit dat rat cao : 7 = po/p. = 20 va hiéu ap
suat giita khoang day va khoang hut cling dat rat cao Ap= p. — p. = 20 bar ¢ bat
ky ti s6 nén nao

Véi ty $6 ap suat do, c6 thé dat dugc nhiét do rat thép trong buéng lanh vo1i
chi 1 cip nén

Uu diém tiép theo 1a c6 thé dua hoi ¢ ap suat trung gian vé hoa tron dé lam
mat trung gian may nén, nang cao hiéu suét lanh

Do may nén truc vit khong c6 van hut, van day nén khong co ton that tiét
luu va do nhiét d6 cudi tAm nén rat thép nén hé sd cép A cao hon han so véi
may nén pittong

Piéu chinh ning suit lanh may nén

Diéu chinh ning suat lanh ciia may nén truc vit bang cach diéu chinh con
truwot. Khi con trugt dich chuyén sang bén phai mot phan hoi quay tré lai cira hiit
dong thoi cira xa khép lai nén nang suat hut giam va nang suat lanh giam tuong
tmg. Khi con truot diéu chinh vé tin cing phai trai, clra x4 md to nhét va khe
hoi hit chay nguge khép kin hoan toan, niang suat hut may nén dat cao nhat va

nang suat dat 100%.
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Hinh 2.10 : Cum may nén truc vit
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3. May nén roto

May nén roto 1 mot loai may nén thé tich. Piéu khac biét co ban ctiia may
nén réto vd1 may nén pittdng truot 1a pittong lan hodc pittdbng quay

May nén roto lan

Mady nén réto lan cé than hinh tru nhu 1a mot xilanh, pittong cling c6 dang
hinh tru nidm trong xilanh. Nh& ¢6 banh 1éch tAm, pittdng ldn trén bé mat trong
ctia xilanh va tao ra 2 khoang hiit va nén. Khi pittong lan dén vi tri tim ngan,
khoang hut dat thé tich toi da, qué trinh hat két thic. Khi pittong lan tiép tuc,
qué trinh nén bat dau va khoang hat hinh thanh. Ctr nhu vy, khoang nén nho
dan va khoang hut ting dan dén khi hoi nén duoc day hét ra ngoai va khoang hut

dat cuc dai, qua trinh hat va nén méi lai bat dau.

Ve i
Bizfs Lok Hivrr _

X Lankh

Hinh 2.11 : Nguyén 1y cau tao va lam viéc ciia may nén réto lan

a) Bat dau qua trinh nén va hut, ctra htit va xa dong

b) Tiép tuc qua trinh nén, bat dau qua trinh hat
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¢) Tiép tuc nén va hut

d) Chuan bi két thiic qué trinh nén va sap két thuc qua trinh hut

Hinh 2.12 : Mt cét cia may nén roto lan

Uu diém

- {t chi tiét, gon nhe, giam dugc ton that tiét luu

Nhuwoe diém

- Poi hoi ché tao chinh xac

- Khé gitr kin khoang mdi chét

- Kho bo1 tron, do mai mon 16n

May nén roto tim truot

CAu tao va nguyén 1y 1am viéc ctia may nén roto tAm trugt giong nhu may
nén réto 1an. Khac nhau co ban 1a cac tim trugt nam trén pittong. Pittdong khong
c6 banh léch tdm ma quay & vi tri ¢6 dinh. Pittong va xilanh ludn tiép xuc voi
nhau & mot duong cb dinh. Cira hut khéng c6 van chi cira ddy c6 van. Khi
pittdng quay, cic tdm truot ving ra do lyc ly tdm va tao ra cac khoang co thé
tich thay d6i, thuc hién qua trinh hut, nén va day.

Uu diém

- Gon nhe, it chi tiét mai mon

- Tu giam tai
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- Khong c6 ton that tiét luu dudng hit, hé s6 cap 1on
Nhuwoc diém
- Kh6 bit kin 2 diu may nén
- D6 mai mon cac chi tiét 16n

- Cong ngh¢ gia cong do1 hoi cao
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Hinh 2.13 : Nguyén ly lam viéc ctia may nén roto tim truot
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May nén roto xoan oc

Hinh 2.14 : May nén xoan ¢ 3-D™ hang TRANE

a) May nén xoan ¢ c6 2 vong xoan. Vong xoan trén (xilanh) ding im, vong
xoan dudi quay

b) Qua trinh hit — khi vong xodn dudi quay dugc 1 vong 360° , hai tai hoi
dugc hinh thanh va khép kin ;

¢) Qua trinh nén : hai tai hoi khép nho dan thyuc hién qua trinh nén ;

d) Qué trinh déy : hai ti hoi khép nho hon va thuc hién qué trinh déy.

Xilanh ciing nhu pitténg déu c6 dang bing xoan. Xilanh ding im con
pittdng chuyén dong. Bé mit cua pittong va xilanh tao ra cc khoang c6 thé tich
thay d6i thyc hién qua trinh hat, nén va day.

U'u diém: it chi tiét, 40 tin cdy va hiéu qua cao.

Nhuwoc diém: Ché tao kho khin hon, gia thanh cao
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1. Dau By
gscroll Quay

3. scroll C6
Binhk

4. Khép Néi

5. B&u Hut

Hinh 2.15 : C4u tao mdy nén xoan 6¢ Copelan
2.2.2 Thiét bi ngung tu
% Nhiém vu

- La thiét bi trao ddi nhiét c6 nhiém vu giai nhiét moi chit ra ngoai moi
truong dé ngung tu hoi méi chét lanh thanh long. Pé ting cuong kha
nang trao ddi nhiét cua thiét bi ngung tu nguoi ta bd tri canh tan nhiét,
quat gi6 (néu giai nhiét bang gid) va bom nuéc (néu giai nhiét bang
nudc)

- Piéu kién dé thyuc hién duoc qua trinh trao ddi nhiét gitta hoi moi chét
lanh va moi truong giai nhiét (nudc hoac khong khi) Tonsi chée > Tmsi truomg
gisi nhiet 1 10°C — 15°C @i v6i khong khi va tir 7°C — 10°C d6i véi nudre.

% Phan loai

Thiét bi ngung duoc phan loai theo phuwong phap giai nhiét moi chat va két
cau trao d6i nhiét:

> Thiét bi ngung tu giai nhiét bang gi6: Puoc goi 1a dan ngung tu (dan

nong)
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Hinh 2.16: C4u tao dan néng giai nhiét gio

1: Hot cao ap tir may nén vao, 2: Long cao ap ra, 3: Hudng gid giai nhiét

Hinh 2.17: Dan néng thyc té

> Thiét bi ngung tu giai nhiét bang nwéc: Puogc goi 1a binh ngung tu

A,y

»

ﬁ = :

Hinh 2.18 : Binh ngung dng chim nam ngang
1- Nap binh; 2- éng xa khi khéng ngung; 3- dng Cén bang; 4- ong trao doi
nhiét; 5- dng gas vao; 6- 6ng lip van an toan; 7- 6ng lap ap ké ; 8- éng
X4 air ctia nudc; 9- dng nudc ra; 10- dng nudce vao; 11- dng x4 can; 12-

ong long vé binh chira
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Hinh 2.21: So d nguyén 1y két ndi binh ngung va thap giai nhiét

1: May nén; 2: Binh ngung; 3 Van tiét lwu; 4: Binh bay hoi; 5: Thap giai nhiét;
6: Tai tiéu thu lanh
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> Thiét bi ngung tu giai nhiét bang nwéc va gié: Goi la thap ngung tu
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Hinh 2.22: Thap ngung tu (thiét bi ngung tu kiéu bay hoi)
1- 6ng trao d6i nhiét; 2- Dan phun nudc; 3- Léng quat; 4- M0 to quat; 5- Bo
chin nudc; 6-6ng gas vao; 7-6ng gop; 8-6ng can bang; 9-Pdng hd ap suit;
10- 6ng 16ng ra; 11- Bom nuéc; 12-Mang himg nuéc; 13- Xa day bé nudc;

14- X34 tran
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Hinh 2.23: Thap ngung tu thuc té
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> Thiét bi ngung tu kiéu tim ban
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Hinh 2.24: C4u tao thiét bi ngung tu kiéu tdm ban

> Thiét bi ngung tu ki¢u dng 1ong 6ng
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Hinh 2.25: Ciu tao thiét bi ngung tu kiéu dng 1ong éng

1: Hoi moi chat vao; 2: Léong moi chat ra; 3: Nudc vao; 4: Nudc ra
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2.2.3 Thiét bi tiétluu , ‘

¢ Nhiém vu: Giam ap suat méi chat lanh dam bao dicu kién lam lanh

** Phan loai:
Thiét bi tiét luu ¢d dinh: Ong mao, 6ng tiét luu
Thiét bj tiét luu tu dong: Van tiét Ivu nhiét, van tiét luu tu dong va van tiét
lwu dién tir, van tiét luu phao
> Ong mao
La 6ng c6 duong kinh nhé tor Imm-3mm, duge st dung cho cac hé théng
lanh cong suét nho it c6 su bién ddi vé tai lanh trong qua trinh lam viéc
nhu: Tu lanh, may diéu hoa nhiét do, may da vién mini...
Uu diém ctia dng mao 1a don gian, ré tién nhung nhuoc diém la khéng dé

diéu chinh duoc luu luong moi chit vao dan lanh.

Hinh 2.26: Céu tao dng mao

Viéc can cap xac dinh chiéu dai 6ng mao 1a mot ky thuat kho trong hé
théng lanh. Ong mao c6 dudng kinh cang nho hoic chiéu dai cang 1on thi tro
luc dng mao cang 16n, nguoc lai dng mao co dudng kinh 16n hodc chiéu dai
nho thi tro lyc 6ng mao cang nho. C6 thé hiéu mot cach don gian 1a 6ng cang
nho hoic cang dai thi ma sat trén duong 6ng cang 16n din dén do giam ap suét
qua Ong s& 16n.
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Hinh 2.27: So dd can cap 6ng mao (kiéu ho)
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Nhu vi du hinh 2.27, tré luc cua 6ng mao duoc xac dinh trén dé)ng hd ap ké P,

Hhiang kil ra
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Hinh 2.28: So d6 can cap thuc té
Bang 2.2: Ap suét can cap cta tii lanh, ti kem

Ta lanh loai Nhiét do Gia tri P1
= S0C 130-150psi
= -12cC 150-170psi

e -180C 170-190psi
T kem <1800 200-220psi
Ap sullt vio 10atu
Via 100 T -+
vph 80 ) —
‘ “ Nhiét 60 ngung tu g —
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Hinh 2.29: Biéu d6 xac dinh chiéu dai, dudng kinh dng mao theo thyc nghiém
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> Van tiét lru nhiét cAn bang trong
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Bau cam bién ’
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Kim van

Inlet
Hinh 2.30: Van tiét luu nhiét can bang trong

Thong s6 kj thuit van tiét lwu Danfoss TX2
- Model: 068723209
- Loai van: Tiét luu can bang ngoai
- Nhiét do: -40°C -> 10°C
- Mbi chat lanh: R22/R407C
- Chiéu dai day cam bién: 1.5m
- Nhiét do lam viéc 16n nhét ctia bau cam bién: 100°C.
- Nhiét do lam viéc thép nhét cta bau cam bién: -60°C.
- Ap suét kiém tra 10n nhat: 38bar
- Ap suét 1am viéc 16n nhét: 34bar.
- Puodng kinh dng két ndi van tiét luu danfoss TEX2 1a: 10/12mm
- SS: static supperheat: d0 qua nhiét tinh ctia van
- OS: opening supperheat: do qua nhiét hoat dong cua van
- SH: SS + OS = total supperheat: tong d6 qua nhiét
- Quom : cONg suat hoat dong ctia hé théng

- Qmax: Cong suét lanh 16n nhat
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* SS static supperheat c6 thé duoc diéu chinh thong qua vit diéu chinh do qua
nhiét trén van.
D6 qua nhiét ctia van chuén 1a 5K cho céac van tiét luu danfoss TEX 2 khong
c6 MOP va 4K cho cac van c6 MOP.
Vi du:
- SS: static supperheat: SK
- OS: opening supperheat: 6K
SH: SS + OS = total supperheat: 11K

Nap < , X Bau cam bién

| D

Inlet
Cura van
(Cua tiét luu)

Outlet

Kim van

?%/m/' P3
Lo = Ap suat bau cam bién (phia trén mang dan hdi)

P2 =Ap suat dan lanh (phia dudi mang dan hi)
P3 = Ap luc 16 xq(\f)leu chinh dg qua nhiét)

Tiét luu
V1Y diéu chinh Dén

Long 5
dan lanh

ttr dan nong

— —_—
Long ap suat cao Hoi am ap suat thap

Hinh 2.31: So d6 nguyén 1y van tiét luu nhiét cdn bang trong
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Bau
cam bién

Vit
diéu chinh

Ong hut vé may nén Long cao ap

Hinh 2.32: So d6 lap dat van tiét luu nhiét cAn bang trong véi dan lanh
Nguyén 1y hoat déng van tiét lwu nhiét cin bing trong
- Nguyén ly 1am viéc ctia van tiét luu nhiét 13 giit mot do qua nhiét on dinh cua
moi chat lanh lanh sau dan bay hoi. BP0 qua nhét nay ddm bao cho dan bay hoi
ludn duoc cung cip du 10ng tir van tiét luu dé 1am viée ¢ hiéu qua nhat.
- P6 qua nhiét nay ciing dong thoi dam bao 16ng khong lot vé may nén gy va
dap thuy luc. Van tiét luu nhiét c6 kha ning thich tng t6t ca ¢ diéu kién chay
100% tai va non tai hodc c6 tai bién dong.
- Xem hinh 2.18 ta biét duwoc nguyén 1y hoat dong ciia van, 1ong tir dan ndng
di vao van theo ngd vao inlet, thong thudng nmdi chat lanhy vi tri ndy s& bd
tri mot phin loc dé loc cin ban tranh lam tic van. Sau d6 qua cira van dé giam
ap suat va di vao dan bay hoi theo 16i ra outlet.
- Bé van nam c6 dinh nhung kim van dugc gin lién v6i mang dan hdi va
duoc ty 1én 10 xo0. Nho bau cam bién co nap long bén trong ma nhiét do qua
nhiét cta hoi ra khoi dan bay hoi chuyén thanh tin hiéu ap suit lam co dan
mang dan hoi, qua d6 tic dong diéu chinh dong bét hodc md rong thém cira
van. Nho 16 xo va vit diéu chinh ta c6 thé diéu chinh duoc do quéa nhiét hoi

ra khéi dan bay hoi.
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- Su hoat dong cua van tiét luu nhiét duoc quyét dinh boi 3 luc co ban trong
do:

P, — Ap suit cia bau cam nhiét tic dong 1én phia trén cua mang dan hoi, dé
m¢ to thém ctra van.

P, — Ap suét bay hoi tac dong nguoc lai & phia dudi mang dan hoi, dé dong
bot clra van.

P; — Ap suit cta 1o xo ¢6 xu huéng dong bot cira van, nd tic dung 1én kim
van va qua chdt van, tic dong 1én mang dan nd. Lo xo nay duoc goi 13 10 xo
qué nhiét vi két hop véi vit diéu chinh co thé diéu chinh duoc do qua nhiét
cua hoi hut ¢ cura ra cua dan bay hoi. (Xem hinh 2.32)

- Néu méi chat lanh lanh phun vao dan qua it, 4p suat bay hoi giam, d6 qua
nhiét hoi hat ting 1én, 4p sudt bau cam ting, mang din nd xudng phia dudi,
ctra thoat cua van dugc mo rong hon.

- Néu mdi chat lanh lanh phun vao dan qua nhiéu, ap suat bay hoi ting, 46 qua
nhiét 1am cho &p suit bau cam giam, mang co 1én trén dong bét cira thoat cla
van. Ctr nhu vy, van ty dong diéu chinh dang luong long phun vao dan, ding
d6 qua nhiét hoi hat va dua 3 luc vao trang thai can bang.

- Trudng hop tai lanh ctia dan bay hoi ting 1én, moi chat lanh lanh béc hoi
manh, doan dng c6 hoi qué nhiét dai hon, d6 qua nhiét ting 1én lam cho ap
sudt bau cam tdng, mang bi ddy xudng va van cling mo rongg hon cira thoat dé
phun nhéu hon mdi chat lanh 16ng vao dan. Nhu vay, khi tai lanh ting, van s&
ty dong md to hon va d¢ qua nhiét hoi hut cling tang 1€n chut it.

- Tom lai, van tiét luu nhiét c6 kha ning duy tri viéc cap long ddy da cho dan
bay hoi & cac diéu kién tai khac nhau.

Uu diém van tiét lvu nhiét

Bau cam ludn ludn diéu chinh dugc luong 1ong phun vao dan phu hop trong ca
truong hop van va mang cé nhiét do thap hon.

Nhwoc diém van tiét lvu nhiét
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- Khi may nén khoi dong, ap suat hat va ap suit trong dan bay hoi giam xudng,
nhung vi bau cam ctia van chua giam nhiét 46 déng thoi nén ap suét trong bau
cam tuong dbi cao, van md qua 16n 1am cho:

+ D06 qua nhiét thip va co nguy co tran 16ng vé may nén.

+ Ap suit hut giam chdm dan dén nguy co qua tai cho dong co may nén.

-0 cung mot ché @6 diéu chinh van, néu nhét do s6i cao ma nhiét do qué nhiét
dat yéu cau thi & nhiét do soi thép, dd qua nhiét sé tdng qué cao. PO qué nhiét
tang qua cao s& lam cho ning suét lanh giam xudng.

- O chu ky may nghi, néu bau cam duoc ¢b dinh & vi tri “4m” twong ddi so voi
budng lanh thi 4p suit bau cam s& du cao dé mé van va long s& tran ngap dan
lanh. Pay ciing 1a nguyén nhan dan dén qua tai va tran 1ong vao may nén.
Trong truong hop ndy thuong phai lap dat thém 1 van dién tir trudc van tiét
lwu dé khic phuc. Doi khi ngudi ta con mé tré van dién tir 30 + 120 gidy sau
khi may nén khoi dong.

- Céc van tiét luu nhiét thong thuong khong cé cac dic tinh dic biét tranh
duoc cac nguy co va dap thuy lyc hoac gdy qua tai cho may nén.

Vi du 1: Kho mit sir dung méi chit R22 c6 nhiét dp bay hoi la 5°C, nhigt dé
qud nhiét la 10°C, xdc dinh dp lwc cin thiét diéu chinh 16 xo dé mé van tiét
luu.

- Ap suét bau cam bién (bao hoa ¢ 10°C) P, = 6.80 bar (tra bang hoi bdo hoa
R22)

- Ap suét bay hoi (bdo hoa & nhiét do bay hoi 5°C) P, = 5.84 bar

- Ap suat 10 xo Py =P, - P,=0.96bar

=> Can diéu chinh vit trong ung véi ap luc 10 xo 0.96bar

Luu y: Khi diéu chinh cho do qud nhiét tang 1én, nhiét d¢ bay hoi sé giam,
nang sudt lanh sé giam va nguwoc lai.

> Van tiét hru nhiét cin biang ngoai
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Péu chinh

. il dd qua nhiét

BPau nd1 ong v v

can bang
Kim van

Hinh 2.33: Van tiét luu nhiét can bang ngoai

- Pbi véi cac dan bay hoi co ton that 4p sut nho, ngudi ta st dung van tiét
lru nhiét can bang trong. Tuy nhién ddi v6i cac dan bay hoi c6 ton that ap suét
16n, str dung van can bang trong it hiéu qua nguoi ta phai st dung van tiét luu
nhiét can bang ngoai.

- Pbi v6i van can bang ngoai, ap suat phia dudi cia mang din nd khong phai
1a ap suat bay hoi nméi chét lanhy & cira phun ctia van ma 1a ap suat hat. Ap
suat hat ndy dugc ldy & nméi chat lanhy dau ra cua dan lanh va chuyén téi
khoang phia dudi mang bang mot éng tin hiéu 1 éng ddng ®6. (hinh 2.21)

- Khéc biét co ban d6i véi van can bang trong 1a dng can bang ap suat ndi
khoang bén duéi mang dan nd véi dng hat vé may nén. Khoang nay duge cach
ly voi khoang phun cta van bang tAim ngin va dém kin quanh ti van. Vi tri

nod1 Ong can bang ngoai la ctra ra dan bay hoi, phéi sau bau cam bién.
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a) Van tiét luu cin bang ngoai b) Van tiét luu can bang trong

P.: Ap sut bau cam bién, P,: Ap suit hut phia ddu ra dan lanh, Py: Ap luc 10
XO.

Hinh 2.34: Biém khac biét gitta van tiét luu can bang ngoai va can bang trong

... O
Ef)ng hit i N .
vEé may nén Bau cam bién

Dan lanh

‘I' Ong can bang ap suat L
| Ong hut vé may nén Long cao ap

Hinh 2.35: So dd lap dit van tiét luu nhiét cAn bang ngoai véi dan lanh
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Dan lanh

Hinh 2.36: So db nguyén 1y va diéu chinh van tiét luu nhiét can bang ngoai
Vi du 2: H¢ thong kho lanh siv dung van tiét luu cin bang trong lam viéc
v6i nhiét dp bay hoi T, = 5°C, nhiét dp qud nhiét do dwoc ¢ bau bam bién
T,, = 9°C. Xic dinh dp qud nhiét va dp sudt cin thiét dé mé van. Cho biét
hé théng sir dung méi chit lanhs R22 va tén thit dp sudt qua dan lanh bang
0, ap luc lo xo cua van P;x = 0.5bar
Giai:

Do qué nhigt ATy, = T, -Te=9-5=4°C

T. = 5°C tra bang hoi bdo hoa R22 ta ¢ 4p sudt vao dan lanh P, = 5.8
bar
Ap suét can thiét dé mo van 1a ap suat dugc chuyén doi tr tin hiéu nhiét do
ctia bau cam bién tac dong tryc tiép 1én mang dan hoi.

P, = 6.3bar ( twong ung véi nhiét dd bao hoa R22 ¢ 9°C)
O trang thai can bang:
Ap suét bau cam bién = Ap suét vao dan bay hoi + Ap luc 10 xo

Ap lyc 16 x0: P x =P, - P.=6.3 — 5.8 = 0.5bar

Bién soan :ThS. Trin Xuin An Trang 55



Gido trinh ky thudt lanh By mon cong nghé nhiét lanh

Do ton that 4p suit qua dan bang 0 nén ap sudt dau vao dan bay hoi 1a 5.8 bar
va dau ra (¢ vi tri bau cam nhiét) cling 14 6.3 bar. Ap suit dong van gdm ap
suit bay hoi 5.8bar cong voi ap sudt 10 xo 1a 0.5 bar bang 6.3 bar.
Dé van lam viéc binh thudng, ap suit phia trén mang dan né ciing phai 1a 6.3
bar. Vay nhiét d6 qua nhiét twong tmg véi ap suat bau cam nay sé& 13 9°C. Do
qué nhiét 1a 4°C.
Vi du 3: H¢ théng kho lanh siv dung van tiét livu can bang trong lam viéc
v6i nhigt dé bay hoi T, = 5°C, ton thép dp sudt qua dan lanh la 0.75bar.
Xdc dinh dp qud nhiét, nhiét d¢ qud nhiét tai bau cam bién va dp sudt can
thiét dé mé van. Cho biét hé théng siv dung méi chit lanhs, dp lwe 16 xo ciia
van P;x = 0.5bar.
Giai:
Do ¢6 ton that ap sudt qua dan lanh nén 4p sudt vao dan lanh bang ap suét bay
hoi cong v6i do ton that ap suat qua dan: 5.8 bar + 0.75 bar = 6.55bar
Ap suat can thiét dé mé van = Ap sudt vao dan lanh + Ap luc 10 xo

P, =6.55+0.5=7.05 bar
Do d6 nhiét 46 bau cam bién twong tmg voi Py = 7.05 bar 1a 11.5°C ( tra bang
hot bao hoa R22)
D6 qua nhiét trong tng: OTy, = T, - Te=11.5-5=6.5°C
Két lun:

v' Qua VD2 va VD3 ta thay khi co su ton that 4p suat qua dan bay hoi thi
nhiét do qua nhiét s€ tang 1én diéu nay s€ anh duong dén hiéu suat 1am
viéc ciia van tiét luu va may nén lanh.

v' Do d6 dé khic phuc van dé nay nguoi ta sé& sir dung van tiét luu nhiét
can bang ngoai khi c¢6 sy ton that 4p sut qua dan lanh 1on.

2.2.4 Thiét bj bay hoi
La thiét bi trao d6i nhi¢t dung dé€ thu nhiét ciia méi1 truong can lam lanh

hodc san pham bao quan lanh nhd qua trinh bdc hoi cta gas lanh 1ong. Thiét bi
bay hoi ciling dugc chia lam hai dang chinh 13 dé 1am lanh chit 16ng (dugc goi

1a binh bay hoi) va dé 1am lanh truc tiép khong khi trong phong lanh (duoc goi
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1a dan bay hoi). Dé ting cudng trao ddi nhiét, dan éng xoin bdc hoi thudng
duogc 1am canh va b tri quat gioé cudng bic.

Vai tro, vi tri ciia thiét bi bay hoi

Thiét bi bay hoi 1a thiét bi trao ddi nhiét, trong d6 gas lanh ¢ ap suat thap,
nhiét do thap thu nhiét tir moi trudng can 1am lanh, so6i va hoa hoi dé chuyén
tur 1ong sang hoi.

Cung vé6i thiét bi ngung tu, may nén va thiét bi tiét luu, thiét bi bay hoi la
mot trong nhimg thiét bi quan trong nhat khong thé thiéu duoc trong cac hé
thong lanh.

Pic diém caa thiét bi bay hoi

Nhiét d§ ngung tu t, trong hé théng lanh ludén 16n hon nhiét 46 moi trudng
xung quanh, con nhi¢t d¢ bay hoi t, lai luén luén nhé hon nhi¢t do cua moi
truong bi lam lanh (hay cua ddi tuong lam lanh khi lam lanh truc tiép).

bé giam ton that nang luong & cac thiét bi trao doi nhiét thi phai van hanh
cac thiét bi nay ¢ cac d6 chénh nhiét do ké trén voi gia tri nho nhat co thé
duoc.

Véi diéu kién ap suat thap trong thiét bi bay hoi, 4p suét cao trong thiét bi
ngung tu va cac tinh chit rat riéng cia moi chat lanh khi soi va khi ngung,
may lanh 1am viéc trong diéu kién phu tai nhiét riéng (cong suét nhiét tinh cho
1m® bé mit truyén nhiét) thap, chi khoang 1100 — 11000 W/m?, va dong thoi
thiét bi trao d6i nhiét nay s& phai duoc tinh toan theo cac phuong phap va
quan h¢ riéng khong phai theo cach tinh thong thuong.

Phan loai thiét bi bay hoi

C6 nhiéu cach phan loai thiét bi bay hoi:

e Theo moi truwong lam lanh :

- Thiét bi bay hoi lam lanh chat tai lanh 1ong nhu nuéc, nude mubi,

glycol...
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- Thiét bi bay hoi 1am lanh khong khi. Trong loai nay lai chia lam hai
nhom : Bo lanh bay hoi truc tiép (khong khi tuan hoan ty nhién) va thiét b
1am lanh khong khi bay hoi truc tiép (khong khi tuan hoan cudng birc)

o Theo mirc dp chodn ché ciia méi chit lanh léng trong thiét bi :

- O thiét bj bay hoi kiéu ngap thi méi chat lanh 16ng bao phu toan bd bé
mit trao d6i nhiét

- O thiét bi bay hoi kiéu khong ngap thi moi chat lanh 16ng khong bao
phu toan bo bé mit trao ddi nhiét ma mot phén bé mat nay dugc dung dé lam
tang d6 qua nhiét moi chat lanh

e Theo diéu kién tudn hoan ciia chit tdi lanh :

- Thiét bi bay hoi c6 chat tai lanh tudn hoan kin nhu binh bay hoi dng

vO

- Thiét bi bay hoi c6 chat tai lanh tudn hoan hé nhu thiét bi bay hoi

kiéu panel

Thiét bi bay hoi lam lanh chat léng

1) Thiét bi bay hoi éng vé kiéu ngdap
> Céu tao :

Hinh 2.37 : Binh bay hoi éng vo amoniic kiéu ngap 1ong
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I, 10 — Ilép binh ; 2 — tach long ; 3 — ap ké ;4 - 6ng trao ddi nhiét ; 5 — mat
sang; 6 - ong x4 khong khi ; 7,8 - dng nudc (mudi) vao va ra ; 9 — xa nudc ; 11
—than ; 12 - 6ng amoniac long vao ; 13 —xa dau ; 14 — bau dau ; 15 — bo diéu
chinh mtrc I6ng ; 16 — van tiét luu ; 17 — van dién tir

» Nguyén ly lam viéc :

Day 1a loai TBBH duoc dung phd bién nhét trong cac hé théng lanh cong
suit trung binh va 16n. Nguyén 1y cdu tao va qua trinh truyén nhiét gidng nhu
binh ngung tu 1am mat bang nudc, nhung & day chat 1ong duoc lam lanh chay
trong ong con mdi chat séi & bé mit ngoai trong khong gian giira cac ong.
Long ha ap dugc dua vao trong thiét bi nhan nhiét cta chat long, s61 va hoa
hoi dé tao thanh hoi ha ép, tiép tuc di qua binh tach 1ong nham tach cac hat
long trude khi vé may nén.

> Uu va nhuoe diém :

< Uu diém :
- Két cau chic chan ,d& vé sinh.
- Bé mit trao doi nhiét 16n nén phu tai nhiét 16n tir 4000 - 4600W/m*
- [t tén kém nguyén liéu.
% Nhuoc diém:
- C6 nguy co nit dng do chét 1ong dong bang.

- Khé ché tao.

Hai Freon

Lang Freon vao

Hinh 2.38 : Binh bay hoi 6ng v6 Freon kiéu ngép long
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Hinh 2.39: Binh bay hoi 6ng vo kiéu ngap 16ng

2)  Thiét bi bay hoi 6ng vé, méi chit séi trong éng va trong kénh.

> Ciu tao:

Nuot
fehat 1ai ianh)

Freon “GRY

[t i
one : H

Hinh 2.40 : Binh bay hoi 6ng v6 ong chit U méi chat soi trong ong
1,2 — méi chit lanh vaora ; 3 — nép binh ; 4, 9 - 6ng vdo, ra ciia chat tai lanh ; 5
- 6ng s0i ; 6 — tAm chén ; 7 - xa khi ; 8 — than binh ; 10 — x4 chét tai lanh ;

11 — duodng zic zic chét tai lanh
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Hinh 2.41 : Binh bay hoi 6ng v6 chum dng thang, méi chat soi trong 6ng
1 — méi chit lanh vaora ; 2 — nép truge ; 3, 7 — 16i ra, vao cia chat tai lanh ;
4 —tam chén ; 5 - 6ng chira moi chét sbi ; 6 — van xa khi ; 8 — mit sang ;
10 — x4 chat tai lanh ; 11 — duong chat tai lanh di zic-zic

» Nguyén li lam viéc :

La thiét bi bay hoi kiéu chat 1ong 1am lanh khong ngap. Moéi chat lanh luu
dong soi va bay hoi ¢ phia bén trong dng nhan nhiét cua chat 1ong chuyén dong
bén ngoai ong 1am cho moi chat lanh sdi. Cac tdm chan thang dung dit trong
khong gian giita cac 6ng bén trong vo dé tang toc do chuyén dong cua chat tai
lanh, téc do trung binh khoang 0,3 — 0,8 m/s.

> Uu va nhuoe diém :

< Uu diém :
- Phuy tai nhiét tuong ddi 16n.
- Tranh dugc sy ¢b dong bang va nd dng.

% Nhuoc diém :
- Dé bj &n mon va 10 ri.
- Khé ché tao, khé vé sinh.

3) Dan lanh panen
Pé lam lanh céac chat 1ong trong chu trinh ho ngudi ta sir dung cac dan lanh
panel.

> Céu tao:
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Hinh 2.42 : Dan lanh panel
1 - Binh giir mirc-tach 16ng ; 2 - Hoi vé may nén ; 3- Ong gop hoi ;
4 - Gop 1ong vao ; 5 - Long vao ; 6 - Xa tran nude mudi ; 7 - Xa nude mudi
8 - Xa can ; 9 - Nén cach nhiét ; 10 - Xa dau ; 11 - Van an toan

CAu tao cua dan gém 2 éng gop 10n nam phia trén va phia dudi, ndi giira 2
ong gop la cac 6ng trao d6i nhiét dang dng tron thang dimg.

» Nguyén li lam viéc :

Moi chat chuyén dong va soi trong cac 6ng, chat 1ong can lam lanh chuyén
dong ngang qua 6ng. Cac dan lanh panen dugc cap dich theo kiéu ngap long nho
binh gitt mic - tach long. Moi chat lanh di vao dng gop dudi va di ra éng gop
trén.

Téc do luan chuyén ctia nudc mudi trong bé khoang 0,5+0.8 m/s, hé sb
truyén nhiét k = 460+580 W/m°K. Khi hiéu nhiét d6 giita moi chit va nudc
mudi khoang 5+6 K, mat do dong nhiét ctia dan bay hoi panen khé cao khoang

2900+3500 W/m>
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Dan lanh panen kiéu 6ng thang c6 nhugc diém 1a quang duong di cta dong
moi chat trong cac ong trao doi nhiét kha ngan va kich thudc twong ddi cong
kénh. Dé khic phuc diéu d6 ngudi ta 1am dan lanh theo kiéu xuong ca.

4) Dan lanh xwong ca
Dan lanh xuong c4 dugc sir dung rat phd bién trong hé thong lam lanh

nudc, nudc mudi va dugce sir dung nhiéu trong san xuat da cay.

T

Hinh 2.43 : Dan lanh xuong ca

Vé céu tao, tuong tu dan lanh panen nhung & day cac 6ng trao doi nhiét
dugc udn cong, do d6 chiéu dai mdi 6ng ting 1én dang ké. Cac 6ng trao do6i nhiét
gin vao cac dng gop trong gidng nhu mot xwong ca khong 16. Do 1a cac éng
thép ap luc dang tron, khong canh. Dan lanh xuong cé ciing co ciu tao gdm
nhiéu cum (mddun), mdi cum cé 1 dng gdp trén va 1 dng gop dudi va hé thong
2+4 diy dng trao doi nhiét ndi gitra cac dng gop.

Mait d6 dong nhiét cua dan bay hoi xwong ca twong duong dan lanh kiéu

panen ttrc khoang 290043500 W/m®
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5) Dan lanh tim bén

L L]
T ” i
S|y .
i rﬁﬁ’f"f MEr chidf
Tru . : —
g W Lamh vikg
i 7/ h
N ,_j [
) 3
i |
~ I .. _.,
khung dudr N }"hLL ' “‘ M chZf
e Tam Tou : -‘l -
S | Larkh ra
Thank req
. Abror
— — —— ME chE Lk WET

Mz ([ chit fia) Lmrk )

Hinh 2.44 : Dan lanh tAm ban

Ngoai cac dan lanh thuong dugc st dung & trén, trong cong nghi€p nguoi
ta con st dung dan bay hoi kiéu tdm ban dé 1am lanh nhanh cac chat 1ong. Vi du
ha nhanh dich duong va glycol trong cong nghiép bia, san xuit nudc lanh ché
bién trong nha may ché bién thyc pham ...

Céu tao dan lanh kiéu tAm ban hoan toan giéng dan ngung tdm ban, gdm
cac tdm trao d6i nhiét dang phang c6 dap song dugc ghép véi nhau bang dém
kin. Hai dau 1a cac tdm khung day, chic chin duoc giit nho thanh giing va
buldng. Pudng chuyén dong ctia moi chat va chat tai lanh nguoc chidu va xen
ké nhau. Téng dién tich trao d6i nhiét rat 16n. Qua trinh trao d6i nhiét gitra hai
mdi chit thyc hién qua vach twong ddi méng nén hiéu qua trao ddi nhiét cao.
Céc 16p chét tai lanh kha mong nén qua trinh trao d6i nhiét dién ra nhanh chong.
Dan lanh tdm ban NH; c6 thé dat k = 2500+4500 W/m’K khi 1am lanh nudc.
Pbi véi R22 1am lanh nudce hé s truyén nhiét dat k = 150043000 W/m’K. Pic
diém cta dan lanh kiéu tim ban 13 thoi gian 1am lanh rt nhanh, khéi luong méi
chét lanh can thiét nho.

Nhuoc diém 1a ché tao phirc tap nén chi c6 cac hing ndi tiéng moi c6 kha

nang ché tao. Do d6 khi hu hong, khong c6 vat tu thay thé, stra chira kho khan
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5. Thiét bi bay hoi 1am lanh khéong khi
Thiét bi bay hoi lam lanh khéng khi kiéu kho

La thiét b trao ddi nhiét bé mit, trong d6 khong khi (luu dong ngoai chum
6ng) thai nhiét cho mdi chét sbi trong dng hodc cho chét tai lanh chay trong ong.
Néu khong khi duoc 1am lanh do truyén nhiét cho méi chét séi trong éng ta goi
1a thiét bi lam lanh truc tiép, con néu khong khi dugc lam lanh do truyén nhiét
cho nudc hay chét tai lanh long di trong dng dugc goi 1a thiét bi 1am lanh gian

tiép

Hinh 2.45 : Dan lanh khong khi
Thiét bi lam lanh khéng khi kiéu wot
> Chutao:

Hinh 2.46 : Thiét bi lam lanh khong khi kiéu wét
1 — mang chin nudc ; 2 — budng phun ; 3 — quat gi6 ; 4 —dong co ; 5 - cira
gi6 lanh ; 6 — van phao ; 7 — day nudc ; 8 - 6ng xa day ; 9 - ng dan nudc

lanh ; 10 - 6ng xa tran ; 11 — voi phun nudce
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» Nguyén ly lam viéc :

Puoc st dung rong rai trong diéu hoa khong khi, khong khi dugc 1am lanh
nhd tiép xuc tryc tiép voi nude hodc nude mudi lanh phun ra tir cac voi phun
nho quat.

» Uu va nhuge diém :

% Uu diém :

- Thuc hién cac qua trinh trao ddi nhiét & d6 chénh léch nhiét do nho
giita nudc va chat tai lanh va ha nhiét do khong khi thap hon, dong thoi thay do6i
d6 am khong khi theo yéu cau.

6. Thiét bi lam lanh khéng khi kiéu hon hop
> Céhu tao :

b

o i

3
axxhxxxhuﬁj: L
AR A

0006000 L~ 5 1 - khéng khi lanh
o6 0 00 O 2 — quat g1o
ﬂ“aﬂ\ﬂ\ 3 — chin nwéc
L Lot 4 - dan phun myéo
o f 5 —dan bay hot ‘
— 7 6 - khing khi tuin hoan
— = =1 7 —beé chiva mrde

Hinh 2.47: Thiét bj 1am lanh khong khi kiéu hdn hop
» Nguyén ly lam viéc :
Khéng khi trong phong qua cira gié tiép xtc véi dan lanh truyén nhiét cho

moi chat sbi1 trong ong ha nhi¢t d0 xudng 161 lai duge lam lanh nhd dugc tiép
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xuc tryc tiép v6i nudc lanh phun tir 6ng phun nuéc. Tam chan giit khong cho
nudc bay theo vao phong.
» Uu va nhuge diém :
< Uu diém
- Puoc dung trong diéu hoa khong khi nén thay doi dugce nhiét do va do
am khong khi theo yéu cau.
% Nhuoc diém
- Thiét bi cong kénh.
Tinh toan thiét bi bay hoi
C6 2 bai toan tinh toan thiét bj bay hoi : Tinh kiém tra va tinh thiét ké
Tinh toan thiét bi bay hoi 1a xac dinh dién tich bé mat trao d6i nhiét can
thiét dé dap Gmg phu tai nhiét da cho
- Thong s6 ban dau:
+ Ché d6 nhiét am cua buéng lanh
+ Loai thiét bi bay hoi

+ Cong suit lanh can Q0

- Thong s6 can xac dinh : Dién tich trao d6i nhiét, bd tri va két cdu thiét bi
bay hoi.
s Cdc buoc tinh toan dan lanh
1)  Chon loai thiét bj bay hoi
Chon kiéu loai dan lanh cho hé théng lanh ciing dya trén nhiéu tiéu chi
khac nhau nhu dic diém ciu tao, yéu cu vé lam lanh ...
2)  Tinh dién tich trao doi nhiét
Q. =k.F.Aty, = qcr.F
. O,

k.Az,, Iy

k - hé sb truyén nhiét caa thiét bi, W/m’K (c6 thé chon)
Aty, - hi€u nhiét do trung binh logarit, K
qer - mat d6 dong nhiét, W/m®.

Qe— cong suit lanh yéu cau cua thiét bi bay hoi, W

Bién soagn: ThS Trin Xudn An Trang 67



Gido trinh Ky Thudt Lanh Truwong Cao Ding Cong Thuwong Tp.HCM

3) Xac dinh do chénh nhiét dj trung binh At

Atmax — Al‘min

A
h,l tmax
At

At, =

At , At - hiéu nhiét d0 16n nhat va bé nhat ¢ dau vao va ra cua

thiét b trao d6i nhiét.
4)  Xac dinh luu lwong chat 16ng hoic khong khi 1am lanh
* Lwu lwong chit long
Luu luong chat 1ong duge 1am lanh & thiét bi bay hoi dugc xac dinh

theo cong thirc sau:

Q@

C.p.At ~K&/s
C — nhiét dung riéng cta chat long, J/kg.K
p — khéi luong riéng cua chét long, kg/m3
At - d6 chénh nhiét do ciia chét 16ng vio, ra thiét bi bay hoi, C.

* Luu lugng khong khi

Luu luong khong khi lam lanh dugce xac dinh theo cong thirc sau:

G = S , kg/s
CKK ‘pKK 'AtKK
CKK— nhiét dung riéng cua khong khi, Cn =1,0 kl/kg.K
. 3 3
P ™ khoi lugng riéng cuia khong khi , kg/m P ™ 1,15+1,2 kg/m

AtKK - d6 chénh nhiét do ctia khong khi vao, ra thiét bi bay hoi, 0C.
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CAU HOI ON TAP CHUONG II
1. V& hinh trinh bay nguyén 1y qua trinh nén va so sanh véi qua trinh tiét luu
trong hé théng lanh.
2. Trinh bay nguyén 1y qua trinh ngung tu moi chét lanh va so sanh v&i qua trinh
bay hoi trong hé théng lanh.
3. Lap bang so sanh cac qua trinh lam viéc chinh trong hé théng lanh.
4. Trinh bay dac diém qué trinh nén moi chit lanh trong may nén, diéu kién dé
thoa min &p suat nén cia may nén trong hé théng lanh.
5. Trinh bay nguyén 1y qua trinh bay hoi, diéu kién dé théa min qua trinh bay
hoi trong hé théng lanh.
6. Trinh bay nguyén 1y qua trinh ngung tu, diéu kién dé théa man qua trinh
ngung ty trong hé thong lanh.
7. Trinh bay nguyén 1y qué trinh tiét luu, diéu kién dé thoa man qua trinh tiét luu
trong hé théng lanh.
8. V& hinh, trinh bay nguyén 1y lam vi¢c cua may nén lanh Roto. So sdanh may
nén lanh R6to v&1 may nén pittong
9. V& hinh, trinh bay nguyén 1y lam viéc cua dan ngung trao ddi nhiét bang
khong khi. So sanh dan ngung trao dbi nhiét khong khi v6i binh ngung trao doi
nhiét nudc.
10. V& hinh, trinh bay nguyén Iy lam viéc ctia van tiét luu nhiét cAn bang trong.
So sanh van tiét luu nhiét can bang trong v&i van tiét luu nhiét cin bang ngoai.
11. Xac dinh nhiét d6 khong khi sau khi qua dan lanh Ty, cia may diéu hoa
khéng khi dan dung. Cho biét cong sudt may nén lanh W= 8kW, hé sé 1am lanh
¢ =3,75, luu luong khong khi qua dan lanh Gy, = 5kg/s, nhiét dung riéng cua
khong khi C = 1,2 kj/kgK, nhiét 4o khong khi vao dan lanh Tyyzo = 30°C.
12. H¢ théng lanh st dung R22 lam viéc véi nhi¢t d§ bay hoi T, = 5°C, nhiét do
ngung tu T, = 45°C, x4c dinh:
- b tang ap qua trinh nén AP
- Cong tiéu hao cua may nén

13. Néu va phan tich cac yéu té anh huong dén nang suat lanh may nén
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CHUONG III: CHU TRINH MAY LANH NEN HOI MOT CAP NEN

3.1. Chu trinh kho
3.1.1 Dinh nghia

May nén lam viéc & ving 2 pha rat d& bj va dap thay lyc. Mit khac may dan
nd rat cong kénh nén trong thyuc té ngudi ta cho may nén lam viéc ¢ ving hoi
bdo hoa kho hodc qua nhiét va thay may dan né bang van tiét luu

Chu trinh khé la chu trinh c6 hoi hiit vé mdy nén la hoi bio hoa khé.

3.1.2 So 0 nguyén ly

DAN NGUNG TU

- Hoica0 ﬁq
Long cao ap

e Longhaip

== Hoiha ap

VAN
TIET e
Luu
{ ]
a4
Qe => MR

IEEE
I. I...I_l I_]H_l-_l _i il Il_l e

DAN BAY HOI

Qc=Qe + W

Hinh 3.1 : So d6 nguyén 1y chu trinh kho mot cap nén

Q. : Cong suat nhiét nha ra & thiét bi ngung tu
Q..Cong suat lanh thiét bi bay hoi ; W : Cong ti€u hao may nén
1-2 : Qué trinh nén ; 2-3 : Qua trinh ngung tu ; 3-4 : Qua trinh tiét luu ; 4-1 : Qua
trinh bay hoi
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3.1.3 Nguyén ly lam viéc
0O He¢ théng lanh nén hoi thuc hién tudn hoan mdi chat lanh theo bén qua
trinh 1lam viéc chinh thong qua 4 thiét bj 1am lanh chinh: Maéy nén,
TBNT,TBBH,TB tiét luu.
» Hoi moi chit sau khi ra khoi thiét bi bay hoi dugc may nén hut vé, nén
thanh hoi c6 ap suét cao va nhiét do cao di vao thiét bi ngung tu. (1-2)
> Tai thiét bi ngung tu hoi cao ap nha nhiét cho méi truong lam mat (khéng
khi,nudc hodc ca nudce va khong khi) ngung tu thanh 1ong cao ap dén thiét
bi tiét luu. (2-3)
> Tai thiét bi tiét luu, 10ng cao ap duogc tiét luu giam 4p suat va nhiét 4o
thanh léng ha 4p di vao thiét bi bay hoi. (3-4)
> Tai thiét bi bay hoi, moi chat nhan nhiét cia méi trudng can 1am lanh, soi
héa hoi va dugc may nén hat vé, két thuc chu trinh. (4-1)
3.1.4 Dé thi
Msi truing
nhiét 4 cao hom
(Ngoii tré)
Qc

Van
fiét
[ru

L]

Qe

Moi trwong I
nhiét 6 thip hon
(Trong nha) S h

Hinh 3.2 : D6 thi T-s va lgp-h
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Xac dinh cic trang thai cic diém niit trén dé thi T-S

A
T

Hinh 3.3: Xéc dinh diém nut trén d6 thi T-S
Dit kién ban dau:
-Cho Te, Pc hodc Pe, Tc.
=> Xdc dinh dwoc 2 gia tri Te, Tc
- Ké hai duong thang Tc, Te song song véi truc S
- Piém 1: giao cua x=1 va Te
- Diém 2: Tir diém 1 ké vudng gbdc véi truc S cét Pe
(Qua trinh nén S1=S2)
- Piém 3: Giao cta x=0 va Tc

- Diém 4: Giao cua h3=h4 véi Te
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Xac dinh cac trang thai cic diém niit trén do thi LgP-h

A
T

oo

\
>

P, 1 { A

\ 1

\ |

.

=0 Vo

1 o

X
Il

>
h3 = ]'l4 hl h2 h
Hinh 3.4: Xac dinh diém nit trén d6 thi Log-h
Dit kién ban ddu: Cho Te, Pc hoiic Pe, Tc. => Xdc dinh dwoc 2 gid tri Pe, Pc
- Ké hai duong thang Pc, Pe song song véi truc h
- Piém 1: giao cua x=1 va Pe
- Piém 2: giao cia S,=S; v6i Pc  (Qua trinh nén S,=S,)
- Piém 3: Giao ctia x=0 va Pc

- Piém 4: Ké vudng goc v4i duong Pe tir diém 3. (Qua trinh tiét luu h3=h4)
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Hinh 3.5: Xac dinh cac diém nut chu trinh trén do thi LogP-h
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Bang 3.1: Tong hop thong sb cac diém nut

Diém nut 1 2 3 4
Trang thai | Hoi béo | Hoi qua | Léng béo | Hoi 4m

hoa kho nhiét hoa (Hoi + Long)
T(C) T, T, T, T,
P(bar) P. P. P, P.
h (kJ/kg) h; h, h; h;
S(kJ/kgdo) S S S; S4

3.1.5 Tinh toan chu trinh.
Muc dich:

- Dé tinh chon may nén, thiét bi ngung tu, thiét bi bay hoi, thiét bi tiét luu

va céc thiét bi phu khac.

So sanh dé liwa chon cac chu trinh may lanh pht hop cho hé thong

Danh gia hi¢u qua lam viéc ctia h¢ théng lanh

Cac cong thire tinh toan:

Cong nén riéng : w = h, - h; (kJ/kg)

Cong sudt may nén: W =m*w (kW)

Nhiét luong nhan dugc & thiét bi bay hoi : q. = h;- hy (kJ/kg)

Cong suit thiét bi bay hoi (cong suét lanh) Q. = m*q. (kW)

Nhiét luong théaira & thiét bi ngung tu : q.= h; - h; (kJ/kg)

Cong suat thiét bi ngung tu: Q. = m*q. (kW)

Dinh luat bao toan khdi luong: q=w + qe (kJ/kg)

Heé sb 1am lanh (Hiéu suét chu trinh may lanh): € =

Qe hl _h4

Luu luong méi chat tudn hoan qua may nén: m = Q./ g, kg/s

W h—h
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L
- Ty sbnén (ty sd ting ap) : © = P

e

Bai tap vi du :

Hé thong may diéu hoa khéng khi dan dung lam viéc véi nhiét do bay hoi T, =
7°C, nhiét d6 ngung tu T. = 42°C. Ldp bdng théng sé diém niit va tinh todn chu
trinh mdy lanh, cho biét hoi hit vé mdy nén la hoi khé, mdy lanh sir dung méi
chdt R22:

a) Sir dung do thi

b) Su dung bang tra

Bai giai

a) Phwong phap dung do thi

Buéc 1: Xac dinh cdc thong sé dau vao tir dir kién bai toan:

-T.=7"C

-T, =42°C

- M6i chat R22

- Chu trinh kho

- Hé thong lanh nén hoi mot cap (Vi 1a hé¢ PHKK dan dung)

Buéc 2: Xac dinh cac diém nut trén do thi:

- Str dung @6 thi LgP-h ctia mdi chat R22

- Xéc dinh 4 diém nut

- Cha y:

+Pon vi va loai dd thi sir dung

+ Bién dang cua cac duong dac tinh t,p,h,s trén ddo  thi LgP-h.

Buéc 3: Sir dung d6 thi hinh 3.5 dé xac dinh thong s6 cac diém nut

Buéc 4: Lap bang thong sé diém nit
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Diém niit 1 2 3 4
Trang thai Hoi bao Hoi qua Long Hoi 4m

hoa kho nhiét bao hoa (Hoi + Léng)
T(C) 7 60 42 7
P(bar) 6 16,3 16,3 6
h (kJ/kg) 407 434 253 253
S(kJ/kgdo) 1,73 1,73

Buwoc 4: Tinh toan chu trinh

Cong nén riéng, H,-h, 434 - 407 27
kl/kg (w)
Nhiét luong nha ra & H,-h; 434 - 253 181

TBNT, kJ/kg (q.)

Nhiét lugng nhan H;-hy 407 - 253 154
dugc & TBBH, kJ/kg

(de)

Dinh luat bao toan Qe=qe T W 181=154 +27 Théa man
Hé s6 1am lanh, Je /W 5,7

b) Phwong phap dung bang tra
Buéc 1: Xac dinh cac thong sé dau vao tir dir kién bai toan:
-T.=7C
-T. =42°C
- Moi chat R22
- Chu trinh khd, 1 cép nén
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- Str dung bang hoi bao hoa va hoi qua nhiét cia moi chat R22
Budéc 2: Tra bang tim cac thong s6 diém nut
St dung bang hoi bdo hoa va hoi qua nhiét cia moi chat R22
% Tu T.=7°C -> Tra bang hoi bdo hoa dé tim:
-P. (P.=P,=Py)
- S =S, va H; (Qua trinh nén dang entropy)

DuPont™ Freon® 22 Saturation Properties — Temperature Table

_Temp Pressure Volume -Dnnsity Enthalmir Enﬁopy femp
¢ | [kPa) [m’/kg] [kg/m’] [kJikg) kKK ‘C
Liquid | Vapour | Liquid | Vapour | Liquid | Latent | Vapour | Liquid | Vapour
i /] di dg He Hy H, Sy Sy
5 5841 | 0.0008 | 00403 | 12640 | 24790 | 2059 | 2009 | 4068 | 1021 | 1744 5
6 0.0008 | 0.0391 1261.0 | 25.560 2071 2001 Au\ 1.025 1 6
7 621.5 0.0008 | 0.0380 | 1257.0 | 26.340 208.3 199.2 407.5 1.030 1.741 7
— p ——

F Y F'y I

T, =T, =7°C -> P, = 621.5kPa ( 6.215 bar)
H, = 407.5 kJ/kg ( 1: trang thai hoi bao hoa khd)
S, = 1.741 kd/kgK

Hinh 3.6: Tra thong s6 diém nut s6 1
< Tu T, =42°C -> Tra bang hoi bdo hoa dé tim:
- P, (P, =P, =P5) (Qua trinh ngung tu dang ap)
-T; =T,
- H; = H4 (Qua trinh tiét luu dang enthalpy)

DuPont™ Freon® 22 Saturation Properties — Temperature Table

™~ Temp | Pressure] Volume Density Enthalpy Entropy Temp
°c [kPa] m’ m°] [kdrkg) [kK-kg] °c
Liquid | Vapour | Liquid | Vapour | Liquid | Latent | Vapour | Liquid | Vapour
vy Vg dy dg He Hg H, Sy 5,
40 1534.0 0.0009 0.0151 11200 66.190 2496 166.6 416.2 1.166 1.698 40

41 0.0009 | 0.0147 11240 | 67.960 165.4 4164 117 1.697 41
42 |(1610.0 ] 00009 | 0.0143 | 11200 | 69.760 252.3 164.3 4166 1.175 1.696 42
| - -

T,=T;=42°C -> P, =P, = P; =1610.0 kPa (16.1 bar)
H; = H, = 252.3 kJ/kg (3: Trang thai Idong bdo hoa)

Hinh 3.7: Tra thong s6 diém nut s6 3
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< TuP,=1610kPa va S, =1.741 -> Tra bang hoi qud nhigt dé tim: - T, va
H,
Do trong bang tra khong c6 gia tri P, = 1610kPa nén ta phai tién hanh noi
suy hai lan
DuPont™ Freon® 22 Superheated Vapor — Constant Pressure Tables
V = Volumeinm3/kg  H = Enthalpyin ki/kg S = Entropy in kJ/kg'K Saturation Propertiesin ( )

. Absolute Prassure kPa.——
Temp 1400 1500 \ 1600 J 1700 Temp
' [3631°C) (9.10°C) @i80) w428 0
VI A] S| VvJIAITS | V]IAHI] S| V]IHIS

©0.0167) | (4156) | (1.703) | (0.0155) | (416.1) | (1.700) | (0.0144) | (416.5) ] (1.696) | (0.0135) | (416.9) | (1.683)
40 J00171 [ 4194 | 174 | 00156 | 417.0 | 1702 . - - - - - 40
45 | 00177 | 4237 | 1729 | 00162 | 421.8 | 1718 | 00148 | 4198 | 1.706 | 0.0136 | 4176 | 1695 45
50 | 00183 | 4282 | 1.743 | 00167 | 4264 | 1732 | 0.0153 | 4246 | { 0.0141 | 4226 | 1.1 50
5 D00188 | 4325 | 1756 | 00172 | 4309 | 1746 | 00150 §_4202 K _1.736 D 00146 | 4275 | 1726 55
00193 | 4369 | 1.769 | 00177 | 4354 | 1.750 | 00164 4;43 1760 | 00151 | 4322 | 1740 60

B 00198 | 4411 | 1.782 | 00182 | 4307 | 1772 | 00168 | 4 1. 0.0156 | 4368 | 1754 85

Hinh 3.8: Kiém tra thong sb diém 2
NOiI suy lan 1 véi P, = 1600kPa va S, =1.741
DuPont™ Freon® 22 Superheated Vapor — Constant Pressure Tables
V = Volumeinm3/kg  H = Enthalpyin kd/kg S = Entropy in kJ/kgK Saturation Propertiesin ( )

. Absolute Pressure kPa———
Temp 1400 1500 L 1600 ) 1700 Temp
°C (36.31°C) (39.10°C) i) (44.28°C) °C
v H S v H 8 ] H S v H 3

4156 416.1 0.0135) | (416.9) | (1.693)

[ 4 ! 18, - . - 40
4 | o017 | a7 00136 | 4176 | 1695 | 45
00183 | 4282 00141 | 4226 | 171 | %0

D 00188 | 4325 6 Doots | 4275 | 1726 | 55

60 p 00103 | 4369 : | 43387 1.750 b 00151 | 4322 | 1740 | 60

T 0.0198 | 4411 0.0156 | 4368 | 1754 85

S T H T'-55 1.741-1.736
- - ’: 0
1.736 | 55 429.2 60-55  1.75-1.736 T'=56.78°C
1741 | T H’ H'-4292  1.741-1.736
= -> H’=430.85 kJ/kgK
175 | 60 | 4338 | 433.8-4292  1.75-1.736

Hinh 3.9: Noi suy lan 1
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Ni suy lin 2 véi P, = 1700kPa va S, =1.741

DuPont™ Freon® 22 Superheated Vapor — Constant Pressure Tables
V = Volumeinm3/kg  H = Enthalpyin kJ/kg S = Entropy in ki/kgK Saturation Propertiesin ( )

Absolute Pressure kPa

- g——

Temp 1400 1500 1800 (1700 ) Temp
¢ (38.31C) (30.40°C) {41.75C) Z °C
V H 3 ] H S V H 3 ] H S
00167) | 415.6) | (1.703) | (0.0155) | (416.1) | (1.7100) | (0.0144) | (&16.5) | (1.69) | 0.0135) | (416.9) | (1.693)

40 | 00171 | 4191 | 1714 | 00156 | 4170 | 1702 | - - - - . . 40
4 OOTIT | Al | T T UUBZ 818 | 178 [ UUa8 | 4198 | 1.706 ] U035 | 45

00183 | 4282 | 1743 | 00167 | 4264 | 1732 | 00153 | 4246 | 1721 | 0.0141 50
,;L 00188 | 4325 | 1756 | 00172 | 4309 | 1746 | 00150 | 4202 | 1.73 | 00146 55
60 3 00193 | 4369 | 1760 | 00177 | 4354 | 1750 | ootes | 438 | 1750 | 00151 d 60
c’ 85 <. 00198 | 4411 | 1782 | 00182 | 4307 | 1772 | ootes | 4383 | 1763 | 0.0156 ¢~ 4. 85
S T H T"-60 _ 1.741-1.74 > T = 60.350C
1.74 60 | 4322 65-60 1.754-1.74
1M1 T H" H'-4322 1.741-1.74
= -> H” =432.53 kJ/kgK
1.754 65 4368 | 436.8-432.2 1.754-1.74

Hinh 3.10: Nbi suy lan 2

Téng hop tiv hai lin néi suy 6 trén ta im dwoc gid tri T, va S,

Noisuy| P (kPa) | T (°C) | H (kJ/kg)

Lan 01 | 1600 56.78 430.85

1610 T, H,

Lan 02 | 1700 60.35 432.53

T, -56.78  1610-1600
60.35 —56.78 1700 —1600

-> T, = 57.14°C

H,-43085  1610-1600
432.53—-430.85 1700 -1600

> H, = 431 kJ/kg

Bién soan: ThS Trin Xudn An Trang 80




Gido trinh Ky Thudt Lanh Truwong Cao Ding Cong Thuwong Tp.HCM

Buéc 3 : Lap bang thong s diém niit

Piém nt 1 2 3 4
T(°C) 7 57.14 42 7
P(bar) 6.215 | 16.1 16.1 | 6215

H (kJ/kg) 407.5 431 2523 2523

S(kJ/kedo) | 1.741 | 1.741

Buwoc 4 : Tinh toan chu trinh

Cong nén riéng, kl/kg (w) | Hy-h; 431 -407.5 23.5

Nhiét lrong nha ra & H,-h; 431 -252.3 178.7
TBNT, kJ/kg (q.)

Nhiét luong nhan dugc ¢ H;-hy 407.5-252.3 155.2
TBBH, kJ/kg (qe)

Dinh luat bao toan Qe =Qe T W 181=154 +27 | Théa man

Hé sb lam lanh, Qe /W 6.6

3.1.6 Ung dung chu trinh kho
Chu trinh khé mot cip thuong dugc tmg dung trong cac hé théng lanh dan
dung nhu: Tu lanh, ta kem, td dong, may diéu hoa khong khi, cay ndng lanh,

may d4 vién mini, tt dong mini...
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Hinh 3.11 : So d6 nguyén 1y lam viéc tu lanh gia dinh
-——

QAVAVANAVADANADRN

PATAUATATAVANRRDD

CLU UL UL
NASARATAVATATAUDD

AL HFETEE )
(€N T
ninE !]HIIIHIhlll“lﬂﬂl-l

IIIIIlIIIIIIIIilllllﬂﬂlﬂllllﬂilﬂ

— Jm.

Hinh 3.12 : So d6 nguyén 1y 1am viéc may diéu hoa dan dung hai khéi
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Hinh 3.13 : So d6 nguyén 1y lam viéc may dé vién gia dinh
1 : May nén lanh ; 2 : Dan nong ; 3 : Ong mao ;4 : Dan lanh ; 5 : Phin loc ;
6 : Bau tach long ; 7 : Van dién tir xa d4 ; 8 : Phin loc nudc lam da ; 9 : Van dién

tur cap nuoc

8

Hinh 3.14 : So d6 nguyén ly tu dong gid c& nho
1 : May nén ; 2 : Dan néng ; 3 : Mt xem gas ; 4 : Phin loc ; 5 : Ong mao ;
6:Vanchan; 7 : Dan lanh ; 8 : BO diéu khién nhiét d6 ; 9 : Dong ho va ro le 4 ap
suat thap ; 10 : Dong hd va ro le ap suit cao
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3.2. Chu trinh qua lanh, qua nhiét
3.2.1. Dinh nghia
Qui lanh: La hién twong nhiét d6 16ng mdi chit truée khi dén van tiét luu
thap hon nhiét do ngung tu, Tq < T (Long moi chat sau khi ngung tu duogc
giam nhiét d6 trude khi dén van tiét luu)
Qua nhiét: La hién tugng nhi¢t do hoi méi chét trudce khi vé may nén cao hon
nhiét do bay hoi, Ty, > T (Hoi mo1 chit sau khi hoa hoi tai dan lanh duoc gia
nhiét trude khi vé may nén)
3.2.2. Nguyén nhan qua lanh, qua nhiét
a) Nguyén nhan qua lanh
e Do ton that nhiét trén doan ong tir sau dan néng dén trudc van tiét
luu.
e Su dung bd qua lanh
e Ting chiéu dai dudng dng hay dién tich trao doi nhiét dan nong
e Sur dyung thiét bi hoi nhiét
b) Nguyén nhan qua nhiét
- St dung van tiét lwu nhiét, hoi ra khéi thiét bi bay hoi bao gio cling c6 mot
d6 qua nhiét nhat dinh.
- Do tai nhiét qua 16n va thiéu 16ng cap cho thiét bi bay hoi.
- Do ton that lanh trén duong ong tir thiét bi bay hoi dén may nén.
3.2.3. So d0 nguyén ly
Chu trinh qua lanh sir dung b qua lanh (BQL)
Str dung mot bo trao doi nhiét bang nudc hodc khong khi (Goi 1a bo qua
lanh BQL) duoc lép dat trude van tiét luu nhdm muc dich giai nhiét cho
mdi chat sau khi ngung tu. Tai ddy moi chit nha nhiét cho méi truong lam

mat va giam nhiét do tir T; xudng T;-
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Hinh 3.15 : Chu trinh qué lanh
Nguyén ly lam viéc chu trinh qua lanh :
- Hoi moéi chat sau khi ra khoi thiét bi bay hoi (Trang thai 1) dugc may nén
hut vé va nén 1én thanh hoi c6 4p suét cao va nhiét do cao (Trang thai 2).
- Hoi qua nhiét tiép tuc di vao thiét bi ngung tu nha nhiét cho méi trudng
lam mat va ngung tu lai thanh long (Trang thai 3).
_Léng trang thdi 3 nay di qua bé qud lanh dwoc ha nhigt dp xuong thanh
trang thai 3’ tiec T;> < T;
- Trang thai trude tiét luu lic nay 1a 3 ¢6 nhiét do thap hon di vao van tiét
luu dé ha ap suét ha nhiét do xuéng thanh trang thai 4’
Po thi LgP-h va T-S

A
P T

A

L 2

~’I’4 1

>

h
Hinh 3.16 : D6 thi chu trinh qué lanh
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Chu trinh qua nhiét sir dung van tiét luu nhiét
Khi sir dung van tiét lvu nhiét luon tao ra mot do qua nhiét nhat dinh tai vi tri

bau cam bién cua van vi van hoat dong nhd do qué nhiét hoi hat vé may nén

P A ; A
2

y

2 3

Y

> >
h s

Hinh 3.18 : D thi chu trinh qua nhiét
3.2.4 Tinh toan chu trinh qua lanh — qua nhiét

- Nhiét lvong nhan duoc & THBH :

qe= h; - hy (kJ/kg)
- Nhi¢t luong thai ra ¢ TBNT :

qc= h; - h3- (kJ/kg)
- Cong nén riéng :

w = h, - h; (kl/kg)
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- Nhi¢t lugng nhan dugc ¢ bo qua nhiét :
qqn = hl’ - hl (kJ/kg)
- Nhiét lugng nha ra & bd qua lanh :

qql = h3 — h3’ (kJ/kg)

-TisOnénn

n= Pec
P.
- Hé s6 1am lanh €
g= 1
w

- Luu luong méi chat tuan hoan qua may nén: m = Q./ q., kg/s
3.2.5 Ung dung chu trinh qua lanh qua nhiét
Chu trinh qua lanh qué nhiét 1 chu trinh pho bién nhat trong thuc té, phan
16n cac hé thong lanh dé xay ra qua trinh qua lanh va qua nhiét trong lic hoat

dong.

Hinh 3.19: So d6 hé thong khho lanh cong nghiép

1: May nén; 2: Ong mém; 3: Binh tiéu 4m; 4: Binh tich dau; 5: Dan nong; 6:
Binh chtra cao ap; 7: Phin loc; 8: Van chan; 9: Mit gss; 10: Van dién tu; 11: Van
tiét luu nhiét: 12: Dan lanh; 13: Phin loc; 14: Binh tach long
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Hinh 3.20: So db nguyén Iy ti cap dong gio
1: May nén; 2: Binh tach dau; 3: Dan nong; 4: Binh chura cao ap; 5: Phin loc; 6:
Van chin; 7: Mat gss; 8: Van dién tir; 9: Van tiét luu nhiét; 10: Dan lanh; 11:
Binh tach 1ong: 12:Tu dong gio; 13: Bo diéu khién nhiét do; 14: Ap ké va ro le
ap sut
3.3. Chu trinh hoi nhiét
3.3.1 Dinh nghia
Chu trinh hoi nhiét 1a chu trinh c6 thiét bi trao d6i nhiét gitta moi chat 1ong nong

(trude khi vao van tiét luu) & hoi lanh trude khi vé may nén.
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3.3.2 So' @6 nguyén ly

Hinh 3.21: So d6 qué lanh — qué nhiét sir dung thiét bi hoi nhiét
MN: M4y nén; DN: Dan nong; VTL: Van tiét luu; DL: Dan lanh; TBHN: Thiét
bi hoi nhiét; 1’: D6 qué nhiét; 3°: DO qua lanh

|
-

ll
Hinh 3.22: Nguyén 1y ciu tao bd hoi nhiét
1-1’: Qua trinh qua nhiét ; 3-3’: Qua trinh qua lanh
3.3.3 Nguyén ly lam viéc
Piém dic biét cua chu trinh nay la st dung bo hoi nhiét dé thuc hién cung
luc hai qué trinh qué nhiét va quéa lanh.
Tai thiét bi hdi nhiét ga lanh 1ong c6 4p suat cao nhiét d6 cao & trang thai 3

dugc trao d6i nhiét voi hoi méi chat o trang thai 1 co ap suét thip va nhiét do
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thap. Gas 10ng nha nhiét cho hoi méi chat dé giam nhiét do xudng trang thai 3’
d6ng thoi hoi moi chat nhan nhiét tir gas 1ong dé qua nhiét 1én trang thai 17

Can luu ¥ luong nhiét nha ra ciia qué trinh qua lanh bang véi lugng nhiét
nhan dugc cia qua trinh qua nhiét

3.3.4 Do thj LgP-h

P A
Pc|..
Qan
< = £
‘4, Qeful} . H
Hinh 3.23: D6 thi LgP-h chu trinh hdi nhiét
T
2 L ]
2/
3
3 |
1 L
/ 4' |4 1
=

Hinh 3.24: D6 thi T-S chu trinh hdi nhiét

3.3.5 Tinh toan chu trinh
- Nhi¢t luong nhan dugc ¢ THBH :

q.= h; - hy (kl/kg)
- Nhi¢t luong thai ra ¢ TBNT :
q.= h - hs- (kJ/kg)
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- Cong nén riéng :
w = h, - h; (kl/kg)
- Nhiét luvong nhan duoc & bd qua nhiét :
qqn = hy> —hy (kJ/kg)
- Nhiét lugng nha ra & bd qua lanh :
q = h3 —hs- (kJ/kg)
- Phuong trinh can bang nhiét tai thiét bi hdi nhiét :

Qg = dq =>hp—h;=h; —hs

-TisOnénm
n=Pe
P,
- H¢ s6 lam lanh ¢
g= 4
w

- Luu luong méi chat tudn hoan qua may nén: m = Q./ q., kg/s
3.3.6 Ung dung
Chu trinh hoi nhiét duge str dung cho cac hé théng lanh str dung gas Freon

va bat budc phai sir dung thiét bi hdi nhiét.

Hinh 3.25 : So d6 nguyén ly kho lanh dung thiét bi hdi nhiét

Bién soan: ThS Trin Xudn An Trang 91



Gido trinh Ky Thudt Lanh Truwong Cao Ding Cong Thuwong Tp.HCM

1: May nén; 2: Binh tach dau; 3: Dan néng; 4: Binh chtra cao 4p; 5: Phin lgc; 6:
Mét gas; 7: Thiét bi hdi nhiét; 8: Van dién tir; 9: Van tiét luu nhiét; 10: Dan
lanh; 11: Phin lgc dudng hut;: 12: Binh tach long

Bai tap vi du :

Hé théng mdy diéu hoa khéng khi dan dung lam viéc véi nhiét d¢ bay hoi T, = -
10°C, nhiét do ngung tu T, = 40°C, nhiét dé qua lanh T, =35"C, nhiét dé qua
nhiét hoi hit T, = 10°C. Ldp bdng théng s6 diém niit va tinh todn chu trinh may
lanh, cho biét may lanh s dung moi chdt R22.
Bai giai
Phuong phap dung do thi
Buwéc 1: Xac dinh cac thong sé dau vao tir dir kién bai toan

- Chu trinh qua lanh — qué nhiét

-T.=-10°C
- T, =40°C
- M6i chit R22

- Hé thong lanh nén hoi mot cap (Vi 1a hé PHKK dan dyng)
Buéc 2: Xac dinh cac diém niit trén do thi:

- Str dung d6 thi LgP-h ctia mdi chat R22

- Xé4c dinh 4 diém nit

-Chuy:

+ Pon vi va loai d6 thi st dung

+ Bién dang cua cac duong dic tinh t,p,h,s trén do  thi LgP-h.
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20— — 20
R-22
fehlorodifiuceomethane)
10 [H Reference siate: 10

b=200.0 k¥kg, 3= 100 kiikg-K)
8 for saturated ouid al 0°C

- 4
L
i)
4L TR -
g mig i
]
. -
]
]
1

i |

PRESSURE, MPa

0.2

— 0.1
0.08

0.08

0.04

0.02

0.01 =i : ' L L —— o01
100 150 200 300 350 400 500 550 600

450
Properiss computed wit: MISTREFPROP H3,=H4, ENTHALPY, kd/kg H1'! H2, Based on formulation of Kamei et al. (1995)
Hinh 3.26: Xéc dinh cdc di€m nut chu trinh qua lanh — qua nhiét

Buwéc 3: Lap bang thong sé diém nut

Pié¢m nut 1 1 2’ 3 3 4 4

T(’C) 10 | 10 | 80 | 40 | 35 |-10 |-10

P(bar) 3.7 3.7 16.5 165 | 165 | 3.7 | 3.7

h (kJ/kg) | 400 | 412 457 250 240 | 250 | 240

S(kJ/kgdd) 1.83 | 1.83

Buwoc 4: Tinh toan chu trinh

Cong nén riéng, kJ/kg (w) H,-H; 457 - 412 45

Nhiét lugng nhd ra &

TBNT, kJ/kg (q.) H,-H; 457 - 250 207
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Nhiét lugng nhan duogc &

TBBH, kl/kg (qe) H,-H, 400 - 240 160

Nhiét luong nha ra & doan

qua lanh, qq H; - Hj; 250 -240 10

Nhi¢t lugng nhan dugc &

doan qua nhiét, qq, H,:— H, 412 — 400 12
Ty s6 nén (Ty sb tang 4p) | = P./P, 16.5/3.7 4.46
Hé s lam lanh Qe /W 160/45 3,5
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BAI TAP CHUONG III

1. Cho so d6 hé thong lanh nén hoi mét cAp nhw hinh vé:

T4 Pressure (bar abs.)

3
b
- t
— p w
Expansion Device

T
8

| Enthalpy (ki/kg)

h1

hama h2
a) Trinh bay nguyén 1y lam viéc
b) Cho biét trang thai cac diém nit
c¢) Cho biét tén goi cac qua trinh

2. Cho so' d6 hé thong lanh nén hoi mot cap nhw hinh vé:

3
DAN NONG _—
‘—'Nl
VAN TIET
LUU
DAN LANH
= - 4

‘.‘Qe

a) Trinh bay nguyén 1y lam viéc
b) Cho biét trang thai cac diém nat

¢) Cho biét tén goi cac qua trinh

3. Cho so' @6 hé thong kho lanh mot cip nhw hinh vé :
a. K& tén va néu chtic nang cua cac thiét bi tir (1) — (14)
b. Trinh bay nguyén ly lam viéc
c. V& dd thi LgP-h va T-S
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4. Cho so dd hé thong kho lanh mét cap nhw hinh vé :
a. Ké tén va néu chirc nang ciia céc thiét bi tir (1) — (13)

b. Trinh bay nguyén 1y lam viéc

c. V& do thi LgP-h va T-S
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5. Lap bang thong sd va tinh toan chu trinh ti lanh gia dinh st dung méi chat
R134a, v6i1 hot hat vé may nén 1a hoi kho, nhiét 6 ngung tu khong déi T, =
40°C trong cac trudng hop sau :

a) T.=-10°C
b) T.=-15"C
¢) T.=-20C

6. Tu lanh gia dinh str dung moi chit R134a, cong suét 1/6HP, nhiét do bay hoi
T.=-12°C, nhiét d6 ngung tu T, = 38°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh
¢) Xac dinh luu lugng mdi chat tudn hoan qua may nén ?
Cho biét tii lanh hoat dong voi chu trinh kho, mot cdp nén. Sk dung phwong
phadp tra bang de tinh toan.
Giai

a) Lap bang thong sb cac diém nut chu trinh

Thong so 1 2 3 4
T, c -12 44,62 | 38 | -12
P bar 1.854 | 9,63 | 9,63 |1.854
H,kJ/kg 391,5 | 4259 | 2534 |253,4
S, kl/kgk 1,735

b) Tinh toan chu trinh

Cong nén riéng, klJ/kg (w) | Hy-H; | 425,9-391,5 | 34,4

Nhiét luvong nha ra &

TBNT, kJ/kg (q.) H,-H; | 425,9-253,4 | 172,5

Nhiét luong nhan dugc &

TBBH, kJ/kg (q.) H,-H, | 391,5-253,4 | 138,1
qe/W

Hé sb lam lanh, € 138,1/34,4 | 4,014

¢) Xac dinh luu lugng méi chat tudn hoan qua may nén ?
Cong suit may nén 1/6HP = 0,124kW
Cong suat may nén: W = m.w

-2 m = W/w =0,124/34,4 = 0,0036kg/s
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7. Kho lanh mini st dung moi chit R22, cong suat SHP, nhiét do bay hoi T, = -
20°C, nhiét 6 ngung tu T, = 40°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh todn chu trinh
¢) Xac dinh luu lugng méi chat tudn hoan qua may nén ?

Cho biét tii lanh hoat dong voi chu trinh kho, mot cdp nén. Sir dung phwong
phap tra bang dée tinh toan.

8. May lanh gia dinh sir dung moi chat R22, cong suat may nén 1HP, nhiét do
bay hoi T, = 7°C, nhiét 46 ngung tu T, = 42°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh
¢) Xac dinh cong suat dan lanh, dan nong?

Cho biét mdy lanh hoat dong voi chu trinh kho, mot cdp nén. Sk dung phirong
phdp tra bang de tinh toan.
9. May lanh gia dinh st dung moi chit R410A, nang suat lanh Q. = 5kW, nhiét
d6 bay hoi T, = 10°C, nhiét 46 ngung tu T, = 45°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh
¢) Xac dinh luu luong moi chat tuan hoan qua may nén va cong suat dan
nong?

Cho biét mdy lanh hoat dong voi chu trinh kho, mot cdp nén. Sir dung phirong
phap tra bang dé tinh toan.
10.May lanh gia dinh st dung moi chat R410a, luu lugng mdi chat tudn hoan
qua may nén m =0,035kg/s, nhié¢t d0 bay hoi T, = 8°C, nhiét do ngung tu T, =
43°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh
¢) Xac dinh cong suat dan nong, dan lanh, may nén lanh ?

Cho biét mady lan?h hoat dong voi chu trinh kho, mot cd'p nén. Su dung phuwong
phap tra bang dé tinh toan.
11.H¢ théng may san xuét da cay st dung moi chat NH;, cong suat lanh Q. =
120kW, nhiét d6 bay hoi T. = -18°C, nhiét do ngung tu T, = 42°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh may lanh
¢) Xac dinh: lwong moi chat tudn hoan qua may nén, cong suat thiét bi
ngung tu, cong suit may nén

Bién soagn: ThS Trin Xudn An Trang 98



Gido trinh Ky Thudt Lanh Truwong Cao Ding Cong Thuwong Tp.HCM

Cho biét may lanh hoat dong voi chu trinh kho, mot cdp nén. Sir dung phirong
phap tra bang de tinh toan.

12.H¢é théng may san xuét dé vién st dung moi chit R404A, nhiét do bay hoi T,
= -16°C, nhiét d6 ngung tu T, = 43°C, nhiét ¢ qua lanh T = 35°C, nhiét do
qua nhiét T, = 10°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh toan chu trinh may lanh

Cho biét mdy dd vién hoat dong voi chu trinh qud lanh — qua nhié¢t mot cdp nén.

Sur dung phwong phap tra bang dé tinh todn.

13.Hé théng may diéu hoa khong khi str dung méi chat R22, nhiét do bay hoi T,
= 7°C, nhiét d6 ngung tu T, = 42°C, nhiét d6 qua lanh Ty = 35°C, nhiét do
qué nhiét T, = 20°C
a) Lap bang thong sb cac diém nut chu trinh
b) Tinh todn chu trinh may lanh

Cho bl;é,l‘ may diéu hoa khéng khi hoat déng voi chu trinh qud lanh — qua nhi¢t

mot cap nén. Su dung phwong phap tra bang dé tinh toan.

14.Kho lanh bdo quan thuc phém st dung moi chat R22, cong suat lanh Q.=
80kW, nhiét do bay hoi T. = -20°C, nhiét d6 ngung tu T, = 45°C
a)Lap bang thong s6 cac diém nit chu trinh
b)Tinh toan chu trinh
¢)Xéc dinh nhiét d6 khong khi ra khoi dan néng, biét lvu luong khong khi
thoi vao dan nong Gy = 15kg/s, nhiét dd khong khi vao Ty, = 3OOC, nhiét
dung riéng cia khong khi

Giai

a)Lap bang thong s6 cac diém nut chu trinh

Théng s6 1 2 3 4
T,c 20 | 77,88 | 45 | -20
P,bar 2,448 | 17,29 | 17,29 | 2,448
H.kJ/kg 242,1 | 292,3 | 101 | 101
S, kJ/kgk 0,9593
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b)Tinh toan chu trinh

Cong nén riéng, kJ/kg (w) H,-H; | 292,3-242,1 | 50,2
Nhi¢t lugng nha ra &

TBNT, kJ/kg (q.) H,-H; | 292,3-101 |191,3
Nhi¢t lugng nhan duogc &

TBBH, kl/kg (qe) H,-H, | 242,1-101 |141,1

qo/W
Heé sb l1am lanh, € 141,1/50,2 | 2,81

c)Xac dinh nhiét do khong khi ra khoéi dan ndéng

Ning suat lanh:

Q. =m.q. > m=Q./ q.=80/141,1 = 0,566kg/s
Cong suat dan nong:

Q. =m*q.=0,566*191,3 = 108,46kW

QC = Gkk*cpkk*(tra - tVélo)

Tra=tvao + Qo/ Gia™*Cpr = 30 + 108,46/(9.5*%1.005) = 37,2°C

15.Hién twong qua nhiét anh huéng nhu thé nao dén hé théng lanh. Hay chi ra
doan qué nhiét ciia may diéu hoa khong khi dan dung loai 2 khéi.

16.Hién tuong qua lanh anh huong nhu thé nao dén hé thong lanh. Hay cho biét
cac nguyén nhan dan dén qua lanh ctia may diéu hoa khong khi dan dung loai
2 khoi.

17.V& hinh phan tich anh huong cua nhiét 46 ngung tu dén ning suat lanh may
nén

18.V& hinh phén tich &nh hudng cta nhiét do bay hoi dén nang sut lanh may
nén

19.Gai thich co ché lam viéc ctia b hoi nhiét, tai sao bo hoi nhiét khong duoc
phép xtr dung cho hé thong lanh NH; ?

20.Trong thuc té thong thuong cac hé théng lanh mot cép nén hoat dong theo

chu trinh nao ? Giai thich ?
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CHUONG IV : CHU TRINH MAY LANH NEN HOI HAI CAP NEN

4.1 Tong quan

May nén pittdng co ty s6 nén cang cao thi hi¢u suat the tich va hi¢u suat lam

viéc cia may nén giam, dan dén kém hi¢u qua va ti€éu hao nang lugng 16n. Khi

ty s6 nén : m=P,/P,

= Chuyén sang chu trinh mdy lanh hai hodc nhiéu cip nén

n

A
0.7
0.6
0.5
0.4
0.3

> 9 (NH;)
7> 13 (Freon)

R12

2 3 4 5 6 7 8 9P

Pe

A

0.9

™~

0.8
0.7
0.6

0.5

NH3

23456789;

Hinh 4.1 : Hiéu suét thé tich A va hiéu suét chi thi 1; phu thude vao ti s6 nén

A
T

P

A
>
S

Hinh 4.2: Phan tich qua trinh nén

A

Khi ¢6 nhu ciu 1am lanh 4m sau thi nhiét do bay hoi T cia moi chat giam

xuéng rat thép lan lugt Ty>, Ty din dén cong nén s€ tang cao doan 1-2; 1°-2’;

17’- 2”* diéu nay s& khong c6 loi lam giam hiéu suat hé thong.
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Pé khac phuc tinh trang nay tirc giam cong nén ngudi ta s& chuyén sang chu

trinh hai cp nén va 1am mét trung gian hinh 4.3

P A p A

. * Phin cong

nen giam

Hinh 4.3: Cong nén giam khi thyc hién lam mat trung gian doan 2-3

Niwrdcra Nwoc vao

) May nén
cao ap

2
1 B0 lam mat trung gian

May nén ha ap

Hinh 4.4 : Lam mat trung gian giita 2 cap nén dung bd trao doi nhiét nudc
Moi chét lanh & trang thai 1 vao may nén ha ap va nén 1én thanh hoi 4p
suat cao nhiét do cao 2, sau d6 dugec lam mat trong bd lam mat trung gian giai
nhiét nudc dé ha nhiét do xuéng trang thai 3 roi méi di vao may nén cao ap.
4.2. Cac chu trinh 1am viéc ciia may lanh nén hoi hai cip nén

4.2.1. Chu trinh 2 cép, 1 tiét lvu 1am mat trung gian khong hoan toan
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4.2.1.1. Dinh nghia

Chu trinh 2 cap, 1 tiét luu 1am mét trung gian khong hoan toan 1a chu trinh
c6 hoi hat vé may nén 1 hoi bao hoa khd, riéng qua trinh nén dugc phan thanh 2
cap. Hoi sinh ra & may nén ha 4p duoc lam mét trung gian trudc khi vé may nén
cao ap.

Lam mat trung gian khong hoan toan nghia 1a hoi sau khi dugc 1am mat van
¢ trang thai hoi qué nhiét tirc chi duoc lam mat mét phén.

4.2.1.2. So' @6 nguyén ly

s K/z}c

=21
MNCA
3
% VTL ; _ Qm

s

(Y roma

[ ]
& 1
e 1
Hinh 4.5 : So d6 nguyén Iy
4.2.1.3. Do thi
T
4 lgp
5 Pc
P 31/R2
5/ Pe M
L] Pm 3
2
Pe
6\ P 11 / 6 / 1
/
8 h

Hinh 4.6 : D6 thi chu trinh hai cdp mét tiét luu
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4.2.1.4 Nguyén ly hoat dong
Hoi bdo hoa kho sau khi ra TBBH c6 thong sé trang thai po, t; duoc may
nén ha 4p hut vé nén doan nhiét dén trang thai 2 c¢6 ap suét Pte> T2, Sau d6 hoi moi
chat dugc dua vao thiét bi lam mat trung gian, moi chat nha nhiét cho méi
truong lam mat theo qua trinh 2-3. Pay la qua trinh lam mat khong hoan toan,
hoi qua nhiét trung ap ¢ trang thai 3 duoc dua vao may nén cao ap va dugc nén
doan nhiét dén ap suét Pk, t4 . Sau d6 moi chat dugc dua dén thiét bi ngung tu va
ngung tu thanh 16ng hoan toan dén trang thai 5. Long sau TBNT duoc dua dén
van tiét luu va tiét luu tir p xudng p, Ung véi trang thai 6 roi di vao TBBH nhan
nhiét tro vé trang thai 1
4.2.1.5 Tinh toan chu trinh
- Cong nén riéng:
W = Wymnaa T Wunea = (hy —hy) + (hy — hy) , kl/kg
- Nhiét luong nha ra ¢ thiét bi lam mat trung gian:
qm=ho—h; , kl/kg
- Nhiét lugng nha ra & thiét bi ngung tu:
qc=hs—hs , kJ/kg
- Nhiét luong nhan dugc & thiét bi bay hoi:
qe=h; - hg , klJ/kg

- Ap suét trung gian:

P.= /PP
- Tisb nén :
P
TE = —
P,
- Hé s6 1am lanh ¢
e = e
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4.2.2. Chu trinh 2 cép, 2 tiét lvu 1am mat trung gian khong hoan toan
4.2.2.1 So dd nguyén ly
DN <

3 4
> I:-—:E

MNCA

Hinh 4.7 : So d6 nguyén 1y chu trinh 2 cap 2 tiét luu 1am mat khong hoan toan
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4.2.2.2- Po thi

A
P

T

Hinh 4.8 : D6 thi LgP-h chu trinh 2 cip 2 tiét luu lam mat khong hoan toan
4.2.2.3 Nguyén ly hoat dong
Hoi bao hoa kho sau khi ra khoi dan lanh c¢6 thong sb trang thai 1 dugc may
nén ha ap hat vé nén lén thanh hoi ¢ ap suat trung gian trang thai 2
Long sau khi ngung tu c6 ap suit cao & trang thai 6 qua VTL, thanh trang
hoi 4m c6 4p suét trung gian trang thai 7, tai binh trung gian chia thanh hai ving
mdi chét :

+ Vung hoi trung ap trang thai 3 duoc hon hop véi hoi qua nhiét trang
thai 2 thanh hoi qua nhiét trang thai 4 va di vé may nén cao ap. Sau d6 dugc nén
1én thanh hoi c6 ap suét cao nhiét do cao trang thai 5

+ Vung 10ng trung 4p trang thai 8 tiép tuc qua VTL, thanh hoi 4m ha 4p
trang thai 9 va di vao dan lanh thuc hién qué trinh thu nhi¢t lam lanh thanh hoi
ha 4p trang thai 1 va di vé may nén ha ap.
4.2.2.4 Tinh toan chu trinh

Goi m, 1 lvgng mdi chat vao MNHA
my 13 luong moi chit vao MNCA
Ta c6 lugng mdi chat bdo hoa kho ra khoi BTG 1a m; va luong 1ong méi chat ra
khoi BTG vao van tiét Ivu 2 1a m,

Vay tai binh trung gian ta co:
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* Can bang chat : my=m; + m; (1)
* Can béng Entanpi : myh; = m; hg + myh; (2)
— myh; = myhg + (my — m;) hs
m, _ hy—h

m, - h, —h,

- Cong nén riéng:
W = Wunna + Winea = (hy —hy) + (hs —hy) ,
kJ/kg
- Nhiét lugng nha ra ¢ thiét bi ngung tu:
q.= hs—he , klJ/kg
- Nhiét luong nhan dugc ¢ thiét bi bay hoi:
qe=h; —hy , kl/kg

- Ap suét trung gian:

-TisOnén:
L
TE =
P,
- H¢ s6 lam lanh:
Qe — mlqe — qe
8 =
w MW ynia T MaWanea W n m, W
MNHA MNCA
m,

4.2.3. Chu trinh 2 cép, 2 tiét luu, 1am mat trung gian hoan toan
4.2.3.1 Co s6 hinh thanh

Nhuge diém chinh cta chu trinh 2 cdp lam mét trung gian khong hoan
toan 1a hoi hut vé may nén chua phai 13 hoi bdo hoa kho — cong nén chua giam
tdi da va nhiét ¢ cudi tim nén cao.

Pé khic phuc nhugc diém trén, cu thé 1a 1am mat hoan toan hoi nén ha ap

sau khi qua 1am mat trung gian ngudi ta cho suc thang hoi vao binh trung gian.
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4.2.3.2 So' @6 nguyén ly
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DN €
5 41
h 4 3
> I
6 BTG

_O_ — — T

1 A
- I

— — __—_— — — i 2

VTL2 1 L I

—[%? |

7 |

’ MNHA
DL

Hinh 4.9 : So d6 nguyén 1y chu trinh 2 c4p 2 tiét luu 1am mat hoan toan

4.2.3.3 Pb thi

A
P

)

h

Hinh 4.10: D6 thi LgP-h chu trinh 2 cp 2 tiét lvu lam mat hoan toan

4.2.3.4 Nguyén ly hoat dong

Hoi bdo hoa kho sau khi ra khoi dan lanh ¢6 thong sb trang thai 1 dugc may

nén ha 4p hat vé nén 1én thanh hoi qua nhiét c6 ap suit trung gian & trang thai 2.

Tiép theo hoi méi chat dugc suc thang vao trong binh trng gian 1am mat hoan
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toan thanh trang théi 3 (Hoi bao hoa kho trung ap), hoi nay dugc lam mat nho
trao doi nhiét véi lugng hoi va luong long sinh ra sau qua trinh tiét luu tht 1
(VTL)) .

Hoi trang thai 3 dugc may nén cao ap hut vé va nén Ién thanh hoi c6 ap suét
cao nhiét do cao ung voi1 trang thai 4, sau do tiép tuc di vao dan nong thuc hi¢n
qua trinh nha nhiét ngung tu lai thanh 16ng trang thai 5.

Long trang thai 5 di qua van tiét luu 1 giam tir ap suét cao ap xudng trung ap
g véi trang thai 6 va dua vao binh trung gian (BTG) dé thuc hién qua trinh
trao d6i nhiét 1am mat hoi qua nhiét ¢ trang thai 2.

Mit khac 1ong cao ap & trang thai 5 tiép tuc qua van tiét luu 2 tiét luu tir cao
ap xubng thap ap Gmg voi trang thai 7 dé thuc hién qua trinh thu nhiét lam lanh ¢
dan lanh.
4.2.3.5 Tinh toan chu trinh

Goi m; la lugng moi1 chit vaio MNHA ; m; 12 luong moi chat vao MNCA

Phuong trinh can bang tai binh trung gian ta co:

* Can béng chit : m; = m; + my
* Can bé'tng Entanpi : m;h; + m; h; = mg hg + m; h,
m;h; + m3 hy; = (m3- my) hg + m; h,

ﬂ_h7+h6—h2
m, he —hy

Mit khéc: hs = hg = hy (Qua trinh tiét luu)

my 2h; —h,
m, hs — h,

- Cong nén riéng:
W = Wynea T Wwnea = (ho —hy) + (hy —h3) ,
kJ/kg
- Nhiét lugng nha ra ¢ thiét bi ngung tu:
qc=hs—hs , kJ/kg
- Nhiét lugng nhan dugc & thiét bi bay hoi:
q.=h; — hy, kl/kg
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- Ap suét trung gian:

-TisOnén:
£
’Tc =
F,
- Hé s6 lam lanh:
Qe — mlqe — qe
e= w MWynia T M3Wyynea m

3
Woynea t Wynca
m,

4.2.4. Chu trinh 2 cép, 2 tiét luu, 1am mat trung gian hoan toan, binh trung
gian ong xoin
4.2.4.1 Co sé hinh thanh

Ong xo0an 10 xo nhdm 1am qua lanh méi chét trude van tiét luu.

Cap long v&i ap suét p, nén moi chat ¢ thé dua di xa.

4.2.4.2 So' @6 nguyén ly

[
BTG f}@ 2
% ren (D navma

Hinh 4.11 : So d6 nguyén 1y chu trinh hai cap 2 tiét luu binh trung gian xoan
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4.2.4.3 Do thi

T
lgp

5
2 Gm 5
oL 3/ 10

10
Pt

/\ e

s h

Hinh 4.12 : D6 thi T-S ; LgP-H chu trinh hai cép 2 tiét luu binh trung gian xoan
4.2.4.4 Nguyén ly hoat dong

Chu trinh co ban giéng chu trinh 2 cip, 2 tiét luu lam mat trung gian hoan
toan. Su khac biét co ban 1a dong moi chit tr TBNT di ra chia lam 2 nhénh:

Nhénh 1: qua van tiét luu 1, nhiét d6 va ap suit ha xudng tir pe, t. xudng pm,,
t,,. Hoi sinh ra sau van tiét luu 1 véi thong s6 trang thai 8 duogc dua tro lai dau
hut may nén cao 4p cung lugng 1ong bay hoi dé 1am mat hoi tir may nén ha ap
va luong long bay hoi dé qua lanh 1ong cao ap.

Nhénh 2: phan 16n lugng mdi chat qua nhanh nay di qua 6ng xoan trong
binh trung gian va duoc 1am qua lanh truéc khi dén TBBH va chi tiét luu 1 1an .
4.2.4.5 Tinh toan chu trinh

Goi m; 1a lugng moi chit vao NHA
my la lugng moi chit vao NCA,
= lugng mdi chat vaio NHA + lugng hoi hinh thanh sau van tiét
lwu 1 + lwong 10ng bay hoi ¢ binh trung gian dé lam mat hoan toan hoi trung ap
+ luong 10ng bay hoi & binh trung gian dé qua lanh 16ng cao ap.
Theo phuong trinh can bang Entanpi tai binh trung gian :
m;hg + m; h, + (my - m;)h; =m, hyy + my hg
m, _hs+h,—(h, +hy)
m hy—h,

- Cong nén riéng:
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W =W mnaA T Wanea = (hy —hy) + (hs —hy) , kl/kg
- Nhiét luong nha ra ¢ thiét bi lam mét trung gian:
qm=h,—h; , kl/kg
- Nhiét lugng nha ra ¢ thiét bi ngung tu:
q.=hs—hg , kJ/kg
- Nhiét lugng nhan dugc & thiét bi bay hoi:
q.=h; —hyo, kl/kg

- Ap suét trung gian:

- Ti sd nén :
F,
T= .,
F,
- Hé s6 1am lanh €
lee — Qe
VV1 + — W2
m,
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BAI TAP CHUONG IV

1. Cho chu trinh may lanh nén hoi hai cip lam mat khong hoan toan 1 tiét luu

nhu hinh vé:

/o

MNCA
X TL Z_Q;-L

2
s @ 1
/o
MNHA: M4y nén ha ap; MNCA: May nén cao ap; TL: Tiét luu

a) Trinh bay nguyén ly lam viéc
b) Cho biét trang thai cac diém nut
¢) Cho biét tén goi cac qua trinh
2. Cho chu trinh may lanh nén hoi hai cip 1am mat hoan toan binh trung gian

ong rong nhu hinh vé&

3

10—%'—#1

o
MNHA: May nén ha ap; MNCA: May nén cao ap; TL: Tiét luu; BTG: Binh

trung gian
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a) Trinh bay nguyén ly lam viéc

b) Cho biét trang thai cac diém nut

¢) Cho biét tén goi cac qua trinh
3. Tai sao phai st dung may lanh nén hoi 2 cdp nén ? So sanh chu trinh 2 cép 1
tiét Iwu 1am mat trung gian khong hoan toan véi chu trinh kho 1 cap nén.
4. Tai sao phai str dung may lanh nén hoi 2 cip nén ? So sanh chu trinh 2 cép 1
tiét lvu lam mat trung gian khong hoan toan véi chu trinh 2 cép 2 tiét luu 1am
mat trung gian khong hoan toan
5. Tai sao phai st dung may lanh nén hoi 2 cdp nén ? So sanh chu trinh 2 cip 2
tiét luu 1am mat trung gian hoan toan binh trung gian 6ng rong véi chu trinh 2
cap 2 tiét luu lam mat trung gian hoan toan binh trung gian dng xoan.
6. Giai thich tai sao thuc té voi cung mdt nhiét d6 lam lanh -40°C, d6i véi may
nén Pittong phai sir dung 2 cip nén, trong khi vdi may nén truc vit chung ta chi
str dung 1 cip nén.
7. V& biéu do va thiét 1ap biéu thic xac dinh hé sd 1am lanh cua chu trinh may
lanh 2 cap 2 tiét luu 1am mat trung gian khong hoan toan, binh trung gian 6ng
rong
8. Thiét lap biéu thirc xac dinh hé s6 1am lanh cta chu trinh méay lanh 2 cap 2 tiét
lwu Jam mat trung gian hoan toan, binh trung gian 6ng xoan
9. Tinh chu trinh 2 cip, 1 tiét Iuvu 1am mat trung gian khong hoan toan. Tinh chon

may nén, cho biét moi chat R22 :

a) Q. = 150 kW b) Q. = 150 kW
t. = 40°C t. = 40°C
t. =-35C t. =-50°C

10. Tinh chu trinh 2 cép, 2 tiét luu lam mat trung gian hoan toan. Tinh chon may

nén, cho biét médi chit NH; :

a) Q. = 150 kW b) Q. = 150 kW
t. = 40°C t. = 40°C
t,=-35°C t,=-50°C
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CHUONG V : MAY LANH GHEP TANG

5.1 Co s6 hinh thanh

Nguyén 1y cta chu trinh ghép ting 1a ghép cac chu trinh lanh don gian mot
cap v6i nhau theo kiéu : thiét bi bay hoi cua cap trén dung 1am thiét bi ngung tu
ctia cap dudi

Toan bd nhiét thai ra & thiét bi ngung tu & ting dudi phai duoc thai cho thiét
bi bay hoi cua ting trén nén ning sut nhiét ting dudi phai bang ning suit lanh
tang trén. Dé dam bao su truyén nhiét, nhiét do ngung tu ting dudi phai 16n hon
nhiét d6 bay hoi ting trén

Trong may lanh ghép hai ting, moi chat tang trén thuong 1a R22 va tang
dudi 1a R13. Vi vay, ap suit van hanh trong may lanh ghép tang khong qué cao
& thiét bi ngung tu va qua thap & thiét bi bay hoi nhu may lanh hai hodc ba cap
nén

5.2 So' d0 nguyén ly

Hinh 5.1: So dd nguyén 1y chu trinh mdy lanh ghép tang
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5.3 Do thi
T 4

Phan cong
nén giam e

_— Phan nang

]\
suat lanh tang

w1

Hinh 5.2 : D6 thi chu trinh may lanh ghép tang
5.4 So' d6 thue té

DN

R-134a PG4
— — —
MN- ’ ) @
t !
Kinh xem gas
PG3 é
= —® =k
T VTL:2 Phin
-—
MN1
PG2 TDN <
@ R-404A
- -
|
Binh tich diu C O—
PG1
} 1 ©
; rrm—— ’”-J_,
s 3 CY L I
VTLa DL
-50°C

Hinh 5.3 : So d6 nguyén 1y hé thong may lanh ghép tang cho kho lanh
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BAI TAP CHUONG V
1. Cho chu trinh may lanh ghép ting nhu hinh vé:

QcC
. el .

' TT
>{TL1 AT 1
BH-IMT
= 1
3-
><T1-3 BAXT =
==
L M =1
4" M
/ﬁQE

MN: May nén; TL: Tiét luvu; BH-NT:Bay hoi-ngung tu
a) Trinh bay nguyén ly lam viéc
b) Cho biét loai méi chat st dung cla cac ting
2. Hiy so sanh 4p suét, nhiét do 1am viéc cta cac tang trong hé thong may
lanh ghép tang
3. Trinh bay wu va nhugc diém ciia may lanh ghép tang
4. So sanh may lanh ghép tang véi may lanh nén hoi 1 cip nén
5. So sanh may lanh ghép tang voi may lanh nén hoi 2 cap nén 1 tiét luu.
6. Trinh bay dic diém clia may lanh ghép tang, 4p suat van hanh ciia may

lanh ghép tang nhu thé ndo so véi may lanh hai cap nén.
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