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MAY LANH MOT CAP NHIET PQ SOI AM 70 °C

Ping Vin Lai-
Lé Quang Tan™
Lé Thanh Nhan™"

Tom tat

Pé thiee hién nhiét dp am 70 °C giong nhw mdy lanh ghép tang nhung don gidn hon vé
mdt cdu tao thiét bi va van hanh, may lanh 1 ccfp véi hon hop moi chdt lanh 5 thanh ph(fn g(;m
Ar/R14/R23 /R134a/R123 véi ti ¢ phan tram theo s6 mol lan hrot 0,5/37,5/36/8,5/17,5 duoc sir
dung. Nghién ciru cho thdy thoi gian khéi dong mdy lanh 1 cdp nhiét @ séi am 70 °C sir dung
hon hop méi chat nay giam 15 phiit khi diéu chinh dp sudt trong dan bay hoi theo gid tri toi wu
S0 VGi khéng diéu chinh. Vi ché dg nhiét do séi am 70 °C va nhiét dd ngung tu 40 °C, hiéu sudt
ndang heong ciia chu trinh va hiéu sudt thé tich ciia may nén dat 0,664 va 0,751, trong khi dé chu
trinh 1 cdp sir dung cac moi chat lanh truyén thong hiéu sudt nang lwong VA hiéu sudt thé tich

gan nhu bang 0 Vi ty s6 nén Iém hon 30.

Tir khda: méi chdt lanh, may lanh, thei gian khei déng.

1. Pit van dé

Thuc pham két dong siéu tdc c6 chét
luong cao dap wng yéu cau cac thi truong
kho tinh nhu Nhat, Chau Au va My... Bé
thuc hién két dong siéu toc, thyc pham
dugc nhing vao nito hay fréon long hoac
sir dung thiét bi két dong siéu téc véi toe do
khong khi lanh dén 25 m/s va nhiét do tur
4m 40 °C dén am 100 °C. Dé tao d lanh &
nhiét do sdi ndy cac nha may ché bién thuc
pham sir dung may lanh nhiéu cip hay may
lanh ghép tang. Nhuoc diém cua cac hé
théng lanh truyén thdng nay la cong kénh,
vén dau tu ban dau cao, tiéu ton nhiéu dién
nang va cong tac van hanh bao dudng phuc
tap dic biét trén cac tau danh bat ca cong
suat nho tir 90 CV tror 1én. Dé thyc hién
nhi¢t do0 am sau giéng nhu may lanh ghép
tang nhung don gian hon vé mit cu tao
thiét bi va van hanh, ta c6 thé su dung may
lanh 1 cip v6i hdn hop méi chat lanh 5 thanh
phan gom Ar/R14/R23 /R134a/R123, ti 1¢

* TS, Truong Cao ding Cong nghiép Tuy Hoa
" ThS, Truong Cao dang Cong nghiép Tuy Hoa
KS, Truong Cao dang Cong nghiép Tuy Hoa

phin trim theo s mol lan lugt

0,5/37,5/36/8,5/17,5.

May lanh 1 cép st dung hdn hop méi
chat lanh 5 thanh phan tao dugc do lanh &
nhiét do s6i &m 70 ° C 1a van d& méi, do
vay viéc nghién ciru vé thoi gian khoi dong
va cac dac tinh nang lugng cta no la hét
strc can thiét.

2. Méay lanh 1 cip nhiét d am 70 °C

Su thay ddi thanh phan cac méi chat
don chét trong hdn hop va cac ap suit cua
chu trinh lanh khong chi anh huong dén
nang suét lanh riéng ma con anh hudng dén
duong dic tinh ciia nd. Nho tinh chat nay ta
¢6 thé tao hdn hop mdi chéat lanh khong
déng s0i, hiéu suit cao, than thién v&i moi
truong, co nhiét do bay hoi thdp nhung chi
sir dung 1 may nén 1 cip va 1 van tiét luu.
S6 lugng cac thanh phan, ty 1& phan trim
ctia chiing trong hdn hop va céac ap suit cua
chu trinh lanh duoc ti vu hda nham dat gia
tri cuc dai nang suit lanh riéeng [1,2]. Két
qua nhiéu lan tinh toan t6i wu thanh phan
hén hop moi chat bang phan mém
MIXTURE.EXE cua Truong dai hoc Nang
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luong Matxcova ching t6i thu dugc hon
hop Ar/R14/R23 /R134a/R123 voi ti 1€
phan trim theo s& mol lan luot

TRUONG PAI HOC PHU YEN

dong va cac duong dac tinh nang lugng cua
may nén, Truong Cao dang Cong nghiép
Tuy Hoa xa@y dung chu trinh lanh 1 cap véi

0,5/37,5/36/8,5/17,5.
Nham nghién ctru thoi gian khoi

so d6 thiét bi nhu hinh v& (hinh 1).
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Hinh 1: So do thiét bi mdy lanh sir dung hon hop méi chat lanh
1- May nén I cap; 2- Binh tach dau; 3-Binh ngung tu; 4-Thiét bi sdy loc; 5- Mit gas;
6 - Thiét bi hoi nhiét; 7- Van tiét luu tay, 8- Buéng lanh; 9- Binh tach long; 10- Binh cdn ba°ng; 11,
13- Van chan; 12- Van dién tir; 14-Van bypass;15- Thap gidi nhiét.

chay bang hdn hop mdi chat lanh 5 thanh
phan c6 dic diém 1a dé bi sai 1éch cac thanh
phan téi vu trong hdn hop. Do vy viéc nap
méi chit vao may lanh dugc thuc hién theo
phuong phap can khdi lugng nham dam bao
thanh phan i uu va hiéu suat ciia chu trinh.

™ Dic diém tha hai ciia may lanh 1 cap
nhiét d6 &m 70 ° C la thoi gian khéi dong
rat 1au vi trong hdn hop moi chéat chira
thanh phan khi argon. Khi may dimg thoi

Hinh 2: Hin éi:h may lanh 1 cd}a nhiét do am
70°C

May lanh 1 cdp nhiét do sbi am 70 °C
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gian dai, hdn hop méi chat ¢ trang thai hoi
qua nhiét 1am cho 4p suit trong hé thong
tang cao. Nhim ngin ngira may nén qua tai
do 4p suét ddu diy cao vuot miic cho phép,
ngay thoi diém khoi dong mot phan hdn
hop méi chét 1ap tirc duge dan vé binh chira
dit ngay sau may nén goi 1a binh cén bang.
Sau thoi gian hoat dong, hdn hop moéi chit
duoc 1am lanh va hoa long mot phan trong
thiét bi hoi nhiét, do vay ap suit dau day
giam dan. Khi 4p sudt dau day giam, moi
chat lanh tir binh can bang dugc bo sung tir
tir vao hé thong qua duong 6ng hut sao cho
ap suat diu day va dong dién may nén
khong vugt qua ngudng cho phép.

Pic diém cudi cing 1a khi chuyén
ddi tr moi chit lanh do nha san xuét
khuyén cao sang hdn hop méi chat méi
vira tao cac duong didc tinh nang lugng
clia may nén thay doi. Viéc khao sat cac
duong dic tinh hét stc quan trong, gilp
chung ta danh gia hiéu qua tiét kiém niang
lugng ciia may lanh.

3. Két qua nghién ciru thoi gian khoi
dong va dac tinh ning luwgng cia may
lanh 1 cip nhiét d9 s6i am 70 °C

Thoi gian khoi dong hé thng nhiét
d6 thap phu thudc vao ap suit bay hoi. Do
vay, dé giam thoi gian khoi dong may lanh
1 cp nhiét d¢ s6i am 70 °C can phai diéu
chinh ap suét bay hoi theo nhiét d6 sau van
tiét luu phu hop sao cho ning suat lanh dat
gia tri cuc dat.

Dé khao sat thoi gian khoi dong may
lanh nhiét d6 am 70 °C chlng tdi tién hanh
cac thi nghiém sau:

Thi nghiém 1: Khoi dong may va duy
tri 4p suat bay hoi khong dbi.

Thi nghiém 2: Khoi dong va diéu
chinh ap suit bay hoi tdi uu theo nhiét do
bay hoi sao cho ning suit lanh Q, dat gia
tri 16n nhét.
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Quy trinh thi nghiém dugc tién hanh
theo hudng dan cua tai lidu [3].

Ung v6i mdi gia tri nhiét do bay hoi,
diéu chinh 4p suét trong dan lanh bang van
tiét luu va xac dinh gia tri cta ning suat
lanh Q,. Sau d6 biéu dién sy phu thudc
ning sudt lanh vao 4&p sudt bay hoi
Q, = f(p,), tir d6 tim dugc gia tri nang
suat lanh 16n nhat.

Hinh 3 1a m6t vi du vé viéc tinh toan
va vé& d6 thi su phu thudc nang suit lanh
vao ap suét bay hoi ing véi nhiét do sau
van tiét luut, = - 70°C..

Q. W

12 3 4 5 6 T opybar
Hinh 3: Sw phu thudc nang suat lanh vdo ap
sudt bay hoi Q, = T(p,)

Phan tich d6 thi cho thiy ning sut
lanh trong qué trinh khéi dong dat gia tri
cuc dai Gmg v&i ap suat p, = 3,8 bar.

Nhu vay, d6i voi mdi nhiét do bay
hoi s& c¢6 1 ap suat tdi wu tuong ng sao
cho ning suat lanh 14 16n nhat. Tap hop cac
cap ap sut toi uu va nhiét do bay hoi dugc
mo ta bdi hinh 4.

420 00 B0 60 40 0 0 %
Hinh 4: Moi quan hé dp sudt bay hoi t6i wu va
nhiét dé bay hoi
Hinh 5 1a sy so sanh thoi gian khéi
dong may lanh theo 2 phuong phép: khong
va c6 diéu chinh 4p suét trong dan bay hoi
theo ap suat ti uu.
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Hinh 5: Bién thién nhiét dg bay hoi trong thoi
gian khoi dong may

& C6 diéu chinh dp sudt bay hoi t6i wu;

8 Khong diéu chinh dp sudt bay hoi

Phan tich biéu db bién thién nhiét ta
thdy thoi gian khoi dong may lanh 1 cip
nhiét d6 s6i am 70 ° C c6 diéu chinh ap suét
bay hoi theo gia tri toi wu chi c6 45 phut so
v6i khi khong diéu chinh 4p suét 1a 60 phit.

Viéc khao sat cac duong dac tinh
ning luong cua may nén khi chuyén dbi tir
moi chét lanh do nha san xuat khuyén céo
sang hdn hop mdi chat méi hét sic quan
trong. Pé nghién ctru van dé nay, cin ct
catalog may nén va cac thong sd nhiét dong
hoc ctia hdn hop moéi chit lanh tinh toan va
biéu dién do thi su phu thude hi¢u suit thé
tich A va hiéu suit ning ciia may nén 7 Vao
ty s6 nén nhu hinh 6,
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Hinh 6: Hiéu sudt nang liong va hiéu sudt thé
tich may nén Bitzer, model 4CC- 6,2(Y)

So sanh hiéu suat nang luong cia
chu trinh 1 cép va hiéu sut thé tich cua
may nén véi ché do nhiét do to = -70°C, t,
= 40 °C khi sir dung céc loai mdi chat
lanh khéc nhau dugc thé hién ¢ bang sau:

Heé s Hiéu suit Hi¢u suat
TT Méi chét lanh Po P ¢ niing lwgng |  thé tich
: bar bar nén wt n 2
1 R134a 0,08 | 10,17 127 0 0
2 R22 0,21 | 15,34 73 0 0
3 R404A 0,28 | 18,29 65 0 0
4 R410A 0,26 | 24,26 93 0 0
5 407C 0,24 | 17,49 73 0 0
6 NH; 0,19 | 15,55 82 0 0
Ar/R14/R23
7 | [RIB4RI23vGitle | 5 | oy | g7 0,664 0,751
phéan tram theo s6 mol
0,5/37,5/36/8,5/17,5

Phan tich bang trén cho thay, dbi véi
hdn hop moi chét lanh khong dong s6i gom
5 thanh phan, may lanh van hanh & nhiét do
bay hoi am 70°C, nhiét d6 ngung tu 40°C,

ty s6 nén 6,67 thi hi¢u sut ning luong va
hiéu suét thé tich dat lan luot 12 0,664 va
0,751. Ciing v6i ché do nhiét do sdi nay,
chu trinh 1 cip sir dung c4c mdi chat lanh
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truyén thdng c6 hiéu suit ning luong va
hiéu sudt thé tich gan nhu bang 0 Vi ty sb
nén 16n hon 30.
4. Két luin

- V6i hdn hop mdi chat lanh khdng dong
s6i gom 5 thanh phan, may lanh 1 cép lam
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0,751, trong khi d6 chu trinh 1 cip sir dung
cac moi chét lanh truyén thong hiéu suat
nang lrong va hiéu sudt thé tich gan nhu
béang 0 vi ty sb nén 16n hon 30.

- Thoi gian khoi dong may lanh 1 cép
nhiét d6 bay hoi &m 70°C c6 diéu chinh &p

viée o ché dg nhiét do to = -70°C, t = 40°C
dat hiéu suat nang luong cua chu trinh
0,664 va hiéu suat thé tich cia may nén

sudt toi uu so véi khong diéu chinh giam tir
60 phat xudng con 45 phatQ
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Abstract

Single stage refrigerating machine with vapour temperature -70 °C

For reaching the negative temperature of 70 °C, the same cascade refrigerating
machines but simplicity in terms of structure and operation of the device, single stage
refrigerating machine with mixture of the five components Ar/R14/R23/R134a/R123 with mole
fraction 0,5/37,5/36/8,5/17,5 is used.

With this approach, the startup period of this single-stage refrigerating machine could
be reduced 15 minutes in comparison with non adjusting by the optimum value. In addition, at
the vapour temperature negative 70 °C and condensing temperature 40 °C, energy efficiency of
the machine and volumetric efficiency of compressor are 0,664 and 0,751 but at the same
temperature regime, energy efficiency and volumetric efficiency of single stage refrigerating
machine with the single-component refrigerant is near zero because its compression ratio is
above 30.

Key words: refrigerant, refrigerating machine, startup period.



