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T6m t&t - Mdi chat & trang thai I6ng cao ap sau khi ra khoi thiét bj
ngung tu va trwdc khi vao hé théng tiét lvu dwoc lam lanh gidm
nhiét d6 goi la quéa trinh quéa lanh. B4 chénh Iéch nhiét d6 gitra hoi
bdo hoa cao ap voi Ic’)ng chwa s6i sau khi ngwng tu tiép tuc dwoc
lam méat g0| la d6 qua lanh. Qua lanh 16ng sau khi ngwng tu nham
lam gidm tbn that trwéc van tiét lwu va tang cong suét lanh, dan
dén hée sb lam lanh tang. V&i ndi dung nay, ta st dung dinh luat
nhiét dong dé& tinh toan ly thuyét, phan tich cu thé cho treong hop
moi chat lanh R134a voi sy anh huéng cda do qua lanh dén cong
suét lanh ctia hé théng, hé sé 1am lanh COP, cong tiéu tén cho chu
trinh, cac anh hwéng nhiét dé bay hoi — nhiét dé ngwng tu déi voi
s qua lanh, tr két qua tinh toan dwa ra dwoc cac dd thj so sanh.

Tl khoa - d6 qua lanh; hé théng lanh; méi chét lanh; ngung tu;
COP.

1. Pat vin dé

Diéu hoa khong khi tiéu hao ning lugng rat 16n trong cac
cong trinh kién tric, n6 chiém gan 60% trén tong ning luong
tiéu thu [1]. Nhu vay, khi ching ta diéu chinh hé théng 6 hop
may diéu hoa, d6 chénh nhiét do 16n s& anh huong dén higu
suit ciia h¢ théng lanh. Pong thoi, dé dap tmg dugce phy tai
nhiét thi may nén phai thuong xuyén hoat dong trong didu
kién phy tai nhiét 16n, tiéu hao nang lugng 16n, hé théng lam
viéc trong diéu kién ning né. Vi vay, viéc giam do chénh nhiét
do giita phin nong va phan lanh, cy thé 13 giam nhiét do cua
mdi chét cao ap sau khi ra khoi thiét bi ngung tu bang phuong
phép qua lanh s& ning cao hiéu suit cua hé théng lanh [2].

Nhitng niam gan day, trong va ngoai nudc di co rat
nhiéu cong trinh nghién ctru d6i voi hé thong lanh nén hoi
nhim ndng cao hiéu suat cia hé thong lanh. K¥ thuat qua
lanh d3 dugc tmg dung kha phd bién & nhiét do trung binh
va thdp nham tiét kiém ning luong cho hé thong lanh. Mot
s6 phuong phap thuong dung dé qué lanh nhu sau: Ding
nhiét d6 moi truong dé qua lanh, trao d6i nhiét voi dudng
hut vé may nén dé tién hanh qua lanh, cai tao hé thong bang
cach lép thém bd phan trao ddi nhiét dé tao ra qua lanh,
dung thiét bi trao di nhiét & qua lanh [3]. Mot s6 két qua
va két luan quan trong da dugc dua ra sau khi tinh toan la
nhim nang cao hiéu suit cta hé théng lanh, dat duoc hiéu
qua cao, gop phan tiét kiém ning luong.

O bai bao nay, tac gia cha yéu nghién ciu dung moi
chat lanh R134a cho hé théng lanh, dung thiét bi qua lanh,
tién hanh tinh toan phan tich ly thuyét. Pua ra dugc két qua
tinh toan va cac thong sé anh huong dén hé sé 1am lanh cua
hé théng lanh.

2. So' @6 nguyén Iy va do thi Igp-h ciia hé thong qua lanh

Hinh 1 thé hién so d6 nguyén Iy h¢ thong qua lanh ciia
h@ thong lanh. Biéu dién chu trinh ctia mét hé thong lanh 1
cap, trong chu tri’nh ta c6 sir dung thiét bi qua lanh, h¢ thong
bao gom céc thiét bi sau day:

Abstract - When the liquid is in high-pressure liquid state after exiting
the condenser and before entering the cooled condenser, the
temperature is reduced to a very cold process. The difference between
the saturated temperature and the extremely cold temperature of a high-
pressure liquid is called the degree of cooling. Sub cooling after
condensation to reduce throttling losses and increase chiller capacity
results in increased cooling coefficient. With this content, we use the law
of thermodynamics for theoretical calculations and specific analysis of the
case of refrigerant R134a with influence of sub cooling on the refrigeration
capacity and COP cooling coefficient. The cost of the cycle, the effects of
evaporative temperature - the condensation temperature for the cold
from the results of the computation are shown in comparable graphs.
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| - May nén lanh;
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111 -Thiét bi qué lanh;
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V - Thiét bj bay hoi.

111

Hinh 1. So' d6 nguyén 1y hé thong bom nhiét cé
qud lanh/ qua nhiét

lgp

Hinh 2. B4 thi lgp—h hé théng lanh cé qua lanh



ISSN 1859-1531 - TAP CHi KHOA HOC VA CONG NGHE DAI HOC DA NANG, SO 11(120).2017, QUYEN 2 29

Hinh 2 gom céc qué trinh: 1-2 - qua trinh nén doan nhiét
moi cht lanh tai may nén lanh, 2-4 - qua trinh ngung tu
dang ap dang nhiét tai thiét bi ngung tu, 4-4” - qua trinh qua
lanh tai thiét bi qué lanh, 4°-5 - qué trinh tiét luu doan nhiét
dang enthalpy tai thiét bi tiét Iuu, 5-1 - qua trinh bay hoi
dang ap dang nhiét tai thiét bi bay hoi.

3. Tinh toan va phan tich qua trinh qua lanh
Trén d6 thi Igp-h ta c6 chu trinh 1-2-4-5-1 khéng c6 qua

lanh, chu trinh 1-2-4°-5"-1 ¢6 qua lanh, dua vao cac dinh
luat nhiét dong ta tinh dugc nhu sau:

(1) Chu trinh khéng c6 qua legnh:
Pon vi khéi lugng lanh riéng:

o =h —hs=h —h, )
Don vi khdi lwong lanh thé tich:

d, = (h —h)N,=q, /v, (2)
Cong nén ly thuyét:

W, =h, -h, @)
Cdng nén chi thi:

W, =W, /7, (4)
Pon vi phu tai nhiét & thiét bi ngung tu:

Q =h,=h, ®)

Hé s6 1am lanh cua chu trinh COP:
COP 1y thuyét:

COP, = S _ h - (6)
Wo hz _h1
COP chi thi: COP = \‘;‘70 )

(2) Chu trinh ¢6 qué lgnh:
Pon vi khéi luong lanh riéng:

Uo-sup = hl - h5.:hl - h4' (8)
Don vi khdi lwong lanh thé tich:
0, = (hl - hS')/Vl =o-suo /Vl (9)

Cong ly thuyét:

W, =W, =h, —h, (10)
Codng chi thi:
W, =W, /', (11)
Pon vi phu tai nhiét & thiét bi ngung tu:
Ok-sub :(hz _h4)+(h4 _h4’) (12)
Pon vi phu tai nhiét & thiét bi qua lanh:
ay =(h,—h,) (13)
Hé s6 lam lanh cta chu trinh COP:
COPgys 1y thuyét:
b (14)
_(h, —h5h)+(h5 ~hy.) _coR+ h —h,
2 h1 hz - h1

COP chi thi: COP =q,_, /W,

So véi vong tuan hoan khong c6 qua lanh thi vong tuan
hoan qua lanh cé cbng suat lanh tang 1én:

m, (hs - hs ) ;
h, —h,.
COP tang 1én: 2—2 (15)
hz - hl
Bdng 1. Tinh nang tuan hoan
A Tudnhoanly | Tudnhoancéd | Anh huéng
Tuan hoan £ . , .
thuyét qua lanh cua qua lanh
Qo hi-hs hi- hs Tang lén
Qzv (h1- hs)/va (h1-hs)va Tang lén
Cong chi thi hs - hy ha - hy Khoéng dbi
cop (h1- hs)/(hz2- ha) | (h1- hs)/(h2- hy)| Tang lén

4. Anh hwéng ciia qua trinh qua lanh di véi hé thong

Pé thuan tién cho viéc tinh toan ta gia dinh:

1) Hé thdng hoat dong véi céc thong sé 6n dinh

2) Nhiét d6 ngung tu dugc chon trong khoang 40~55°C,
nhiét d6 bay hoi trong khoang -10~5°C

~3) Khong tinh ton that nhiét, ton that luu dong va ton

that trao d6i nhiét véi mdi truong trén duong 6ng

4) Hiéu suit 1am viéc cia may nén 1a 0,8, d6 qué lanh
hoi hut 13 5°C.
4.1. P qud lanh dnh hwong dén hé sé COPsup

—e—Tk=40"C —®—Tk=45C

9.8 1 Tk=50°C  —<—Tk=55C
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Hinh 3. To = 5% mdi quan hé gita do qua lanh véi COPsub

Hinh 3 thé hién hé s6 lam lanh COPgy, v6i d6 qué lanh
& nhiét do bay hoi To = 5°C. Tuy theo nhiét 6 ngung tu
tang cao, h¢ s 1am lanh COPg,, giam xudng, nhung d6 qua
lanh tang 1én thi COPgy, tang 1én. O nhiét do qué lanh tir
At = 0°C tang 1én At = 50°C, nhiét d6 ngung tu twong ttng
40°C, 45°C, 50°C, 55°C thi COPg, tang 1én twong ung la:
3,1; 2,8; 2,6; 2,4, tang 1én trung binh 1a 52,78%.
4.2. P qud lanh anh hwong dén qsu véi nhiét dp ngung
tu thay doi

Hinh 4 biéu thi mdi quan hé gitra d6 qua lanh va cong
suat lanh ciia hé théng. Két qua thé hién d6 qua lanh ting
1°C thi cong suit lanh cua hé thong ting trung binh 1a
1,06%. D6 qua lanh c6 su chénh 1éch nhiét d6 tir: At = 0°C
dén At = 50°C, nhiét d§ ngung tu twong ung 40°C, 45°C,
50°C, 55°C thi gsu tang 1én twong Gng la: 69,7kJ/kg, 70,5
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kd/kg, 71,6 ki/kg, 72,7kJ/kg, trung binh Ia 53,24%. Clng
v6ido qua lanh, nhié¢t d ngung tu tir 40°C s& tang dén 55°C
thi Iuc d6 gsu lién tuc tang 1én:
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Hinh 4. To=5° méi quan h¢ giita do qua lanh voi
cong suat lanh cua hé thong

4.3. Pj qud lanh anh hwéng dén COPsu» khi nhiét dp bay
hoi thay doi

Tir Hinh 5 ta nhan thay ring, khi nhiét do bay hoi va do
qua lanh ting 1én, dn dén hé s6 COPgy ting cao. O d6 qué
lanh tir At = 0°C tang dén At = 50°C, nhiét d6 bay hoi tir
5°C,0°C, -5°C,-10°C thi hé s6 COPg, ting 1én twong tng
3,1;2,7;2,3;2,1; trung binh tang 1én 49,36%.

9.8 1 ——To=5C
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Hinh 5. Tx=40 °C, thé hién quan hé gitta dé qud lanh va
COPgub khi To thay doi
* Pé qua lanh dnh hwéng dén gsw khi nhigr dé bay
hoi thay doi
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Hinh 6. T«=40 °C, biéu thi méi quan hé giita qsu voi

doé qua lanh khi To thay doi

Két qua & Hinh 6 biéu dién sy anh huong cua do qua
lanh dén cdng suat lanh, & mdi 1°C, d6 qua lanh ting 1én thi
cong suét lanh ting 1én trung binh 13 0,99%.

4.4. Anh hwéng ciia nhiét @ bay hoi dén hé sé COPsup
4.4.1. Anh hwong cua nhiét do bay hoi dén hé s6 COPgy
Vi dé qua lgnh khac nhau

Tinh cho moi chat R134a, vai cc thong sé khong thay
dbi, dd qua lanh chon (0~8)°C. Van tinh cho nhiét dd ngung
tu 40°C, d6 qua lanh At phan biét 0°C, 2°C, 4°C, 6°C, 8°C,
két qua tinh toan duoc thé hién ¢ Hinh 7 nhu sau:

Hinh 7 thé hién mdi quan hé gitta COPsyp va su thay doi
nhiét d§ bay hoi cung sy bién d6i do qua lanh. Tuy theo sy tang
1én ciia nhiét o bay hoi ma COPgyp tang 1én rd rét. O nhiét do
bay hoi -10°C, -2°C, 6°C, do qua lanh tang 1én 1°C thi COPg
tang lén trung binh tuong tmg 1a: 1,08%, 1,04%, 1,01%. Co thé
két luan, & nhiét d6 bay hoi cang thap thi anh hudng cua d6 qua
lanh ddi véi COPsp, €O chidu hudng ting 1én nhanh hon; khi
nhiét d6 bay hoi tang 1én thi COPgy, tang 1én.
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6.8 —m—At=2C
6.3 At=4uC
——At=6"C
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Hinh 7. Quan h¢ giita COPsub va nhiét do To

khi dé qua lanh thay doi

4.4.2. Anh huong cua nhiét dé bay hoi dén Qs Voi dé qué
lanh khac nhau
Tir Hinh 8 ta nhan thy, khi nhiét do bay hoi ting Ién thi
Qsub tang 1én, khi nhiét d6 bay hoi tang 1én 1°C thi don vi lanh
khéi lugng tang 1én trung binh 13 0,41%. CUNng Vai Sy ting
nhiét d6 bay hoi, d6 qué lanh ting Ién thi cong suét lanh cua
hé thong tang, tuy nhién toc d¢ ting khong thay doi.
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4.4.3. Anh huong cua nhiét @é bay hoi dén cong ly thuyét
Wb Voi do qua lgnh khac nhau

Tir Hinh 9 ta nhan thay nhiét do bay hoi ting 1én thi cong
ly thuyét giam xudng ro rét. Nhiét o bay hoi ting 1én 1°C thi
cong giam xudng trung binh 1a 2,07%. D6 qué lanh ting 1én
khdng anh huéng dén sy tang 1én hay giam xudng cia cong.

34 ——At=0TC
32 - == At=2C
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Hinh 9. Quan h¢ giira cong Iy thuyét va To véi
thay doi d¢ qué lanh
4.5. Anh hwéng ciia nhiét dp ngung tu dén hé s6 COPsu»
4.5.1. Anh hwong cua nfzi_ét do ngung tu dén hé sé COPsup
voi do qua nhiét thay doi

Nhiét d6 bay hoi To = 5°C, chon d6 qua lanh At: 0°C,
2°C, 4°C, 6°C, §°C. Tinh toan phén tich nhiét d6 ra khoi thiét
bi ngung tu doi vai COPgyp.

Tir Hinh 10 ta nhan thiy nhiét do ngung tu tang 1én thi
COPgy giam xudng. O nhiét d6 ngung tu tir 40°C dén 48°C
thi COPgy, giam xudng trung binh 23%, nhiét d6 ngung tu
tir 48°C den 56°C thi COPsup giam xuong trung binh 21%.
Nhiét d ngung tu cang thap thi COPsu» cang cao, dong thoi
toc 3o COPgy, tang cang nhanh.
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Hinh 10. Méi quan hé giira COPsup va Tk voi
Su thay doi do qua lanh

4.5.2. Anh hwong cua nhiét dg ngueng tu dén Qs V6i do quid
lanh thay doi

Tir Hinh 11 ta nhan thay, khi nhiét d6 ngung tu ting 1én
thi cong suit lanh hé théng giam xubng trung binh 1a 1%.
Nhiét d6 ngung tu tir 40°C dén 56°C thi don vi lanh khdi
lugng riéng giam trung binh tir 1 - 1,3%. Dong thoi nhiét
d6 ngung tu cang cao thi cong suat lanh giam cang nhanh.

158

153

148

143 4

138

ub (kJ/kg)

2133

128

118

40'42'44'46'48'50'52'54'56
Nhiét d6 ngwng tu ('C)

Hinh 11. Quan hé gii#a Tk Va Qsub Vi Sie thay déi dg qué lanh
4.5.3. Anh hu"dng ciia nhiét @6 ngung tu dén W voi do
qua lanh thay doi

Tir Hinh 12 ta nhan thay nhiét do ngung tu ting Ién thi
cong ly thuyet cua vong tuan hoan ciing téng lén. Do qua
lanh tang 1én khong anh huong dén cdng nén.
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Hinh 12. Quan h¢ giza nhiét @6 ngung tu va cong nén véi sur
thay doi do qua lanh

5. Két luan

1) Qua lanh 1ong cao ap trude khi vao tiét luu nang cao
hé s6 lam lanh COPgy, cta chu trinh.

~2) O nhiét do bay hoi cao thi dnh huéng cua do qua lanh
d0i voi COPgyp 16N hon, dong thoi ¢ nhiét o ngung tu cao,
l6ng cao ap duoc qud lanh s& gilp nang cao hé s6 lam lanh
cua chu trinh mot cach ro rét.
3) Cac két qua tinh toan cho thy qua trinh qua lanh
long khdng anh hudng gi dén cdng nén cua chu trinh.
4) Ddi véi h¢ thong c6 qua lanh, ching ta c thé nang
cao hé s6 lam lanh cua chu trinh va thgc hién viéc tiet kiém
nang luong cho hé thong lanh, gép phan bao vé méi truong.
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