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TOM TAT

Bai bao trinh bay moét sd két qua tinh toan xac dinh hé sé téa nhiét khi ngwng bén ngoai cac
dng trao ddi nhiét ctia cac méi chat lanh. Cac két qua tinh toan la co s& dé thiét ké cac thiét bi
cla cac hé thdng lanh, dac biét la cac hé théng lanh s& dung méi chat lanh mai.

ABSTRACT

This article introduces some calculative results of heat-exchange coefficient when condensing
refrigeration agents. The results serves as a basis for designing equipment of refrigeration
system, specially when new refrigeration agents are used.

1. PAT VAN PE

Trong k¥ thuat lanh dé c6 cac giai phap ting cudng trao doi nhiét hop 1y cho cac méi
chat lanh can phai biét tinh chat trao doi nhiét ctia cdc moi chat tham gia trao doi nhiét.

P tir 1au chiing ta biét cac moi chat lanh fréon c6 hiéu qua trao d6i nhiét khi ngung
kha thap so vdi amoniac vi thé cac thiét bi ngung tu gidi nhiét bang nudc ctua {frédon thuong
dugc lam canh ve phia cac moi chat lanh.

Tuy nhién, hién nay cic moi chat lanh fré6n 1a tac nhan chinh gay pha hily tang 6z6n
nén da va dang dugc han ché su dung dan & nudc ta. Cac moi chit lanh dugc cac hang hoa
chit nghién ciru va dé nghj thay thé kha nhiéu, nhung chua duge nghién ctru kiém nghiém cac
dic tinh nhiét dong mot cach day du.

Qua nghién ciru cac hang san xuat va cac nha nghién ctru di dé xuat nhidu moéi chét
lanh méi dung dé thay thé cho cic méi chét lanh fréon R12, R22 va R502 dang st dung kha
rong rii trong cong nghiép va doi sdng. Bang dudi ddy 1a cic modi chat lanh thay thé quan
trong nhét dang duoc dé xuat st dung.

Bdng 1: Céc théng s dic trung ciia cdc méi chdt lanh thay thé
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R22 | | CCM,F| 005 ] 1600 | x | 0 | 1000




R123 R11 C 0,02 70 X 0 30
R401a R12 0,03 1025 X 6,4 800
R401b R12 0,035 | 1120 X 6,0 840
R409a R12 0,05 1340 X 8,1 X
MG&i chit lanh twong lai
R134a | R12 (R22) , 0 1200 0 0 1000
R404a R502 , 0 3520 0 0,7 1000
R407a R502 , 0 1960 X 6,6 1000
R407b R502 , 0 2680 X 4.4 1000
R407c R22 , 0 1600 0 7,4 1000
R507 | R502/R22 0 3600 X 0 1000
R290 | R22/R502 | C 0 0 300 0 1000
R600a R12 C 0 0 400 0 1000
R717 R22 C, M, 0 0 X 0 50
X — Chua biét

C- Ché dp diéu hoa (Conditionning)
M- Che do lanh trung binh (Medium)

F- Lanh sau (Freezer)
TLV — Tinh doc hai (Toxicity limit Value - Gidi han doc hai cho phép)

ppm — part per million - phan triéu)

2. BAI TOAN TOA NHIET POI LUU KHI NGUNG MOI CHAT LANH

2.1. Bai toan

Viéc 1am canh cho cac ng trao doi nhiét chi co thé thyc hién bén ngoai cac dudng dng
trao doi nhi¢t. Do do trong phan nay ching t61 chi xét dén bai toan ngung tu moi chat lanh bén
ngoai duong ong trao doi nhiét, dé tir d6 quyét dinh c6 nén lam cénh vé phia moi chat lanh khi

ngung hay khong.

Viéc tinh toan duoc thuc hién cho qua trinh ngung mang cia moi chat lanh bén ngoai

duong dng, bén trong 1 nudc giai nhiét chuyén dong cudng birc (hinh 1).

2.2. H¢ s6 téa nhiét ciia chit long chdy bén trong dwong éng thing

Tiéu chuan Nutxen (Nu) tinh toan hé sé toa nhiét khi moi chat chuyén dong bén trong

MBbi chét lanh nguing

fory

Nudc gidi nhiét

Hinh 1: M6 hinh bai todn ngung bén ngodi dwong ong

duong dng xac dinh theo cong thirc nhu sau [1]:

- O ché dd chay tang Re < 2300:
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- O ché do chay réi Re > 10*:
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2.3. H¢ s6 téa nhiét khi ngwng bén ngoai ong

Qua trinh ngung tu cia moi chat lanh bén ngoai cac éng c6 thé coi 1a ngung mang do
mMOi chat lanh dinh udt hoan toan bé mét cua ong va tao nén mang nude chuyén dong bao boc
bén ngoai ong.

Hé sb toa nhiét khi ngung dugc xac dinh theo cong thuc [ 1]:

* Truwong hop ong nam ngang:

2 3
o= 0724 P 9NT )
a(t, —t,)d

* Trwong hop ong dit thing dieng

2 3
o= 0,943 P 9A T (5)
M(ts - tw)h
trong do:

p - Khoi luong riéng cua moi chat bao hoa & nhiét d6 ngung ty, kg/m?;
g-—Gia toc trong truong, g = 9,81 m/s?;
\- Hé s6 dan nhiét cua long moi chat, W/m.K;
r - Nhiét an hoa hoi ciia méi chat & nhiét do ngung tu, J/Kg;
p- d6 nhét dong luc hoc cua 1ong moi chit, N/s.m?;
d- Buong kinh ngoai cua 6ng, m;
h- Chleu cao cuia Ong, m
Dé so sanh hé s6 toa nhiét khi ngung ciia cac moi chat voi amoniic chiing toi dwa ra hé
s6 danh gié:

a= .100% (6)

Ol nH3
trong do o, onyz 12 hé sb toa nhiét khi ngung cta cdc moi chit va ctia amoniic.
3. KET QUA TINH TOAN

Pé xac dinh hé sb toa nhiét khi ngung ciia cic moi chét, chung toi di tién hanh tinh
toan cho rat nhi€u truong hop khac nhau v4i nhiéu mo chat lanh khac nhau, cu thé nhu sau:

- Nhiét d6 ngung tu: 25, 30, 35, 40, 45 va 50°C;
- Puong kinh bén ngoai cua cac éng: ®21, ®27, ®34, ©38, D48, 57 va ©76;



- Cac méi chat lanh tinh todn: R12, R134a, R22, R404a, R407a, R407b, R407¢c, R502,
R717 (NH3).

- Viée tinh toan cho cac méi chit déu dugce tién hanh véi didu kién At = t-t,, = 5°C

Cac két qua tinh toan cta cac méi chit dugc ching t6i biéu dién theo duong kinh ngoai
cua ong va theo nhiét d ngung tu, dugc dua ra trén cac do thi hinh 1,2,3 va 4.
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Hinh 2: Hé s téa nhiét khi ngung ciia cdc méi chdt lanh & t, =35°C
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Hinh 3: Hé sé téa nhiét khi ngung cua cdc moi chat lanh & t, =40°C



9000
F A ——— 4
s ——— A ——_ X
é 8000 ; A o N e RI34A
S 7000 —0—R1I2
%‘3 6000 F —A—RD
%0 5000 —%— R404A
= C
~ N
E 4000 —%— R407A
= : —e— R407B
- 3000 F
> : —8— R407C
DT —
= P — —o— R502
1000 — A— NH3
0

25 30 45 50

35 40
Nhiét d6 ngung tu, oC

Hinh 4: Hé 56 téa nhiét khi ngung méi chat bén ngoadi ong ¢=34mm
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Hinh 5: Ddnh gid hé s6 téa nhiét khi ngung ciia cdc méi chdt so véi NHs

4. KET LUAN

Tir cac két qua nghién ctru va tinh toan h¢ s6 téa nhiét khi ngung cua cac moi chét lanh
khac nhau, ching t61 it ra cdc nhan xét sau:

a. Ngoai trur amoniic (NH3) c6 hé s6 téa nhiét khi ngung kha 16n, hau hét cac mdi chat
lanh khac déu c6 hé so6 tda nhiét khi ngung rat kém. Pac biét cdc moi chat lanh R12, R502,
R404A va R407B h¢ so téa nhiét khi ngung chi dat khoang 15-18% s6 véi amdniac.



b. H¢ s6 toa nhiét khi ngung cua cadc moi chat frédn va cac moi chat thay thé cé gia tri
xap xi bang nhau.

c. Hé s toa nhiét khi ngung ctia hau hét cic moi chat lanh chi chiém khoang tir 15+
24% so v6i NHa, cu thé nhu sau: R134A khoang 22%, R12 khoang 18%, R22 khoang 22%,
R404A khoang 17%, R407A khoang 22%, R407B khoang 18%, R407C khoang 24% va R502
khoang 17%.

d. Khi thay ddi nhiét d6 ngung tu trong khoang tir 25 dén 500C hé s6 toa nhiét khi
ngung cua cac moi chat nghién ctru so voi amoniac hau nhu khong doi.

e. Ngoai améniic, thiét bi ngung tu ctia cac moi cht lanh con lai doi hoi phai 1am canh
vé€ phia cac moi chat lanh.
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