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Table 1 Prearranged parameters

Fil sz 2 4t iy LX) Hodi
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MR to T - 40
2 L R 0 C - 30

Vi ki 1 C 20

SURLETH) S 13 C 16
L L i 14 C T
o] A il t C - 36

eSS Qo kW 27
A5 EELE 12 T - 35
A HE M @ — 0. 85
AR R @ — 0.95

FULTOPEBES Va m/s 3
B A R Ay m? 180

2) #l¥e RS Hr R

(1) 76 R-22 Hsdd I o i 20 77 Lo gy -

hi = 392 kJ/kg, ha = 222 kJ/kg

(2) A 7R P BT ek S A ik

qo= hi— hi= 170 kJ/kg

(3) HIBAIAL: Mr= Qo/qo= 0.1588 kg/s
(4) R-22 MR HAE- 40°C FI¥ILLZR:
v=10.709X10""m’/kg

3) BRSO

(1) Bl A

A hi = - 30.5 kJ/kg, ha= - 35.4 kJ/kg
T di = 0.1 g/kg ran

(2) 25 s L AAE:

Cp = 1.0048 + 1.884 d

1000 = 100 kJ/(kg * K)

(3) ZFAMFMARE: A= 0.0218 W/m * K, &3]
KitEREL v = 0.106X 107 * m?/s
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Fig. 1 Structure with circular fins., square

tube distributing and equal fin-spacing
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Sre
(8) At HAR:

2(8S = do)(e— &)
d. = (S= do) + (e- &) = 15. 61 mm
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Fig.2 Structure with continuous unitary fins, equilateral

triangle tube distributing and varying fin-spacing
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Table 2 Collections of computing results

H B R R
[l 1 7 A AT B A 21.94
KL Y IE 5 TR H 18,75
N U I 77 T B 33,17
VL Y T TR B 18,29
e Y I ST T R 2,53
HE AR SO Y = A A TR 20,89
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Fig.3 Diagram of experimental evaporator

Table 3 Structural parameters of experimental evaporator

3 8 5L W AE /mm BRI/ mm 21 () BB e £ i W e )
' /mm i 8 HE Ji 10 4 i 8 4k J& 10 4 /mm WA A/ mm  SERATE/m?
S22 0.3 15.05 7. 648 415 519 60 1. 246 180
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Fig. 4 Schematic diagram of refrigerating system
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Fig.5 Distribution of thermoprobes

in the refrigeratory ( planform)
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Table 4 Calibration results of refrigeratory

. Ay En En Ey E.
e /C kW /kW /kW /kW
oAt 43. 65 1.465 4.912 0.1 6. 477

2) 5 78 R AR A R Q

(1) WE Ty ik S s

i R P45 7% o JU B 28R BRI IV WG T RN
BT AT IR D)0 5 Ve PR 451 Kk 22 Ao
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AYZH

@ Bt AR ER T # Qn FRBLHHL I ZE Qn, WIZE
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Table 5 Tested results of experimental evaporator

refrigerating capacity

Q

At Q-' Oh Om
%
- /C /kW /kW /kW /kW
Hfig 38.5 5.713 18.10 1.817 25.63
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Table 6 Tested results of average temperature

difference of experimental evaporator C
2 f 2 fo At
i - 28.9 - 35.3 - 39.55 6.97
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K = 25.63 X 10°/180/6.97= 20.43 W/(m’* C)
2.4 RWERSA

MR 56 45 JE ] DA 3], S 3% 248 Ay i 20 e X
HEAS YR 25 0 78 K a AR AR EL, 5 BN TH AT 2 1%
PRBAHZEAK, KIEH T HHS T RN ER. &
T AR AT TS S, WA R R AR AT B TE B
Iy, A% L8 45 7R AR ), TS 45 A5, WS¢ 3 78 A e i
R LRSS EIG, X928 KA M AR
BEAR .

3 % it

B THSE LERE 7 AR G R K 2R 4%, 14
HAEANGTHE TR B SR (A P R B L S
Fr &R R A BVE AR, AR R MO A2 &5
) R A 3R BUN T A5 BE AR RN IE = A5 4k
il % 4l e 28 s 1) A AR B A A B S08 i RE S 3R A
EEF- 3 e B e 1 A TR AR B

SR Bk I, A8 P A2 B 45 4 REWS A R e il 45
RILSR, A LA B A S A R B R G DA L
SrHr Al LA B RS TO0 R, ES AR R 808 i X



5 8

AL 258 TR U8 6 S (] W) 280 2% 1 41 i i EL A2

115

HEAZ Y B 454 e A% PR RCR AR GE ), A 3 AR i
friy, IR 0 X 45 ) 26 A 2% R S B R, 19 3 5 e
SEARPT (10 28R as A AR AR ANITTRIE B T ASCHER 751

gy

[3]

[ 6]

k.

(& % 3 #k
A A, 7 E . 20 20 e O B R R s M ]
AP AR AR AL, 2001.
B e, J7aiE. v ROBLAR S R BOE w5 i e g
WA, 2002, (1):19- 23.
Aprea C, Renno C. A numerical approach to a very fast
thermal transient in an air cooling evaporator[J]. Applied
Thermal Engineering, 2002, (22):219- 228.
Aganda A A, Coney J] E R, Sheppard C G W.

maldistribution and the performance of a packaged air

Airflow

conditioning unit evaporator [ J]. Applied Thermal
Engineering, 2000, 20: 515- 528.

MESEEE, PR S E AR T M. bt v e AL
fi AT, 2000, 19: 653.

Wang Chichuan, Liu Minsheng, Leu Jinsheng. Influence
of circuitry arrangement on the pressure drops of two-—row

finned tube evaporators[J]. Journal of Energy Resources

[7]

[8]
[9]

[10]
[11]

[12]

[13]

[14]

[15]

Technology, 2001, 18: 312- 320.

0T VA R R S R M) b st HUBE Tkt R A
2001.

¥ A RS EORI M. db st BEAL AR, 1988,
Balipk, e o7, AW A EER T M. i [R5
R AL, 1992,

Wttt A M ). db g SO AL, 1987.

EZ AR RS BEAR I M) dbst: o S T
[ 4k, 1989.

TR IR i A 2 AL
k. 1980.

Chen Nan, Xu Lie, Feng Haidong, et al. Performance

PR AR RV R B M) L b IR Tk s iR

investigation of a finned tube evaporator under the oblique
frontal air velocity distribution[ J]. International Journal
of Applied Thermal Engineering, 2005, 25(1): 113- 125.

Aganda A A, Coney ] E R, Farrant P E, et al. Compari-
transfer

son of the predicted and experimental heat

performance of a finned tube evaporator[]J]. Applied
Thermal Engineering, 2000, 20( 6) : 499- 513.

Domanski, Piotr A, Yashar, David, et al. An optimized
design of finned-tube evaporators using the learnable
evolution model[ J]. HVAC and R Research, 2004, 10

(2):201- 211.

Comparative research on the heat transfer efficiency of evaporators

with different structures used in a large quick-freeze plant

Zheng Chuanxiang, Zhuo Chuanmin
(Institute of Chemical Process Machinery, Zhejiang University, H anzhou 310027, China)

Abstract: Evaporators with different structural types have different heat transfer coefficients. In this paper, the

authors chose six evaporator models with different structures, to analyze and compare the influences of fin shape,

tube diameter and tube arrangement on heat transfer coefficient of an evaporator. The conclusion is that, under

freezing circumstances, the structure with the highest heat transfer coefficient is the one with continuous unitary

plate fins with wave, cross pipe arrangement and varying fin spacing. Then the authors made an experimental

investigation on this type of evaporator, and obtained a heat transfer coefficient in line with theoretical calcula—

tion.

Key words: quick-freeze equipment; evaporator; heat transfer coefficient; experimental research



