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Abstract: [Objective] To study the temperature change rate and temperature difference during the cooling
process of cool storage refrigerator. [Method] CFD simulation software was used to simulate the unsteady
flow field in the refrigerator. A three-dimensional coupling model including the internal and external
environment of the cooler was established. Distribution of temperature field in the storage room was analyzed
during the cooling process of cool storage refrigerator. The flow distribution diagrams of cross and longitudinal
sections in the storage room were obtained. Based on the established model, the effects of different fan speed,
return duct area and initial temperature of cold strip on the flow field in the storage room were studied.

[Result] The simulation results showed that the refrigerator could reduce the temperature of the storage room
from 16 C to 0 ‘C within eight minutes. The temperature in the area directly opposite to the outlet duct was

relatively lower, and the temperature distribution in other areas was more uniform. The simulation results were
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in good agreement with the experimental results. The average absolute error of temperature change in the

storage room was 0.68 ‘C, and the average absolute error of temperature distribution was 0.29 ‘C. The cooling

time could be shortened by increasing the fan speed and increasing the return duct area, or by decreasing the

initial temperature of the cold strip. The rate of temperature change in the storage room decreased with the

cooling time. The temperature difference in the storage room decreased with the increase of the fan speed and

increased with the increase of the return duct area and the decrease of the initial value of the cold strip temperature.

[ Conclusion] The research results provide references for optimizing cooling parameters of cool storage

refrigerator.
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GO, W LA A SR AR IR B BIRIE 20K, X At AT .

& DR VA 46 15 B I, T3 8 28 IR ZE 0K, Bk 28R 50 50 TIE, DU 5 X6 A B T 1) A5 Ak B
AR, T R ZE R . T A ) A, R T FEE R S R, 1) e AR 2

. 0.68 C, i LA ¥ 4ax w24 0.29 C, BT
5 Z5ip

ST AR LA AT 5E

it 1o 0k 7 v A TR B R R P B R K B2 vt X 38 K [m] X T AR PRV 26 1) 46 R
Bl: WL M 16 °C FEREN 0 °C F5 2L 8 min, [& 2 AT LA 6 B4R TR OO (), D8R = pA i 88 A 0k 2
TR BT s TR [ JXUTE B XS T A, AR X, 5 PR T TR i) 5 D 2 P ) 22 I ROk 1 3



B 4 ]

XA, 2 B A A A AR

AR AR A 6 6 IE

125

TN, i ] XS TR (0 38 K ¥ 25 00 ek B2 1)
FEAR T3 K o S comsol Xf & ¥ T4 ik 58 B iR i
T R R S M BUE B B A — s R, AT
NI FE ) 0 A A, & v S8 A Pl i 72 1Y
ZHARAIRE ST

B 3k

(1]

(2]

(3]

(4]

(3]

(6]

(7]

(8]

(9]

[10]

B SC 1. VA A YA T D A BB UL e v A D AR
16 [D]. T TR, 2016.

TUR, TARAL, R EEW]. WAy o I H i R R AR
1) F R B AR R[] ZR b L ) KA 25, 2014, 34(4):
17-21.

WIS, G2 BRI R [0]. A AR, 1987(3):
58-59.

COPERTARO B, PRINCIPI P, FIORETTI R. Thermal
performance analysis of PCM in refrigerated container
envelopes in the Italian context: Numerical modeling and
validation[J]. Appl Therm Eng, 2016, 102: 873-881.

Fi L, A, 2R, 5. A as R AR Iz AR E S
Byl (], ALK 4R, 2014, 45(6): 260-265.
MRS, 5K, NG, 55, R EEOE ¥4 B N R
Yy oy 4G SEMAIE ST (9] 75 5 AR K52 4R (FHARRL
i), 2008(1): 24-27.

SRALYE, BRi, MRZt, 55, HUBRGYA 1y 42 R AR 3 <
TALGUBERLAE ST (3], 17 23 15 i D HLBE, 2007(2):
10-13.

MOUREH J, MENIA N, FLICK D. Numerical and ex-
perimental study of airflow in a typical refrigerated truck
configuration loaded with pallets[J]. Comput Electron
Agr, 2002, 34(1): 25-42.

RS, T, B SO, AF R T B R
I8 B V8 R A ¥ WA B T AN (0], Ak TR AR
2017, 33(24): 290-298.

FEMESL, 5 T 2. ANTRI AR AT B 7 SRV A A TR 3

(11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

FERL (9], Pk BH 30K 2 2 4R (B A B AR), 2008(5):

859-862.

TRT, FRANI, e, &5 A A IR EA R RS

1) B AU A i 56 [J]. ARk T FE 229, 2013, 29(S1):

18-24.

SRR, 2, i El, S VA AR A IR R B

FERLS S5 [J]. B SRR, 2017, 38(2): 82-87.

THLERE, FEFRIE, M8 R, 25, 32 AR I B8 o A i e 2

FH IR EEIA I 2 (7], Seae g RS, 2017(10):

97-103.

XML, B/ R, eI, S5 LA AR A0 Py e

FEG MBS IR ISR 5T (], PREE 5 1L, 2016(1):

81-86.

XA, AR, 2R, A5 R RS HOA AR TR G v

REM B AT [J]. PHAL AR AR K 2% 2R (B R B2

JiR), 2016, 44(8): 226-234.

EALE, ERFRL, TR, UKAEV I IS 5 AR 1 E

AL S g thab [J]. #IA IR, 2015(5): 56-61.

NS4SR, i AE By, ZEAR B, R RS [ 8 XA < i i

3 CFD #40) [1]. Aok TRE24HE, 2015, 31(9): 209-214.

A RRE, BREREAR, 2R, S VA AR IR 3 (K B AL A

HAAk [3]. HRHR, 2015(3): 39-43.

Wi, 2%, FT g, S A SRR REA S &

Ak (7], RAEH UK, 2014(7): 189-195.

EOEEWY, BB, e, & A TS MR G

S P BE R (D). AR TRE2EHR, 2012, 28(S1): 74-

80.

HxE, U BT, A, & E Ui B E

AR B B B P2 AR 36 36 AIF [1]. Ak TR 4R, 2015,

31(16): 57-64.

ETHE, FEE, BRAR, S E S B A SR

R [J]. AL %4, 2016(10): 293-301.
[EE4%4E

F %]


http://dx.doi.org/10.3969/j.issn.1005-2992.2014.04.004
http://dx.doi.org/10.1016/j.applthermaleng.2016.04.050
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.2095-3429.2007.02.003
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.24.038
http://dx.doi.org/10.11809/scbgxb2017.10.020
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.05.204
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.03.109
http://dx.doi.org/10.11975/j.issn.1002-6819.2015.16.009
http://dx.doi.org/10.6041/j.issn.1000-1298.2016.10.037
http://dx.doi.org/10.3969/j.issn.1005-2992.2014.04.004
http://dx.doi.org/10.1016/j.applthermaleng.2016.04.050
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.2095-3429.2007.02.003
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.24.038
http://dx.doi.org/10.11809/scbgxb2017.10.020
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.05.204
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.03.109
http://dx.doi.org/10.11975/j.issn.1002-6819.2015.16.009
http://dx.doi.org/10.6041/j.issn.1000-1298.2016.10.037
http://dx.doi.org/10.3969/j.issn.1005-2992.2014.04.004
http://dx.doi.org/10.1016/j.applthermaleng.2016.04.050
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.2095-3429.2007.02.003
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.24.038
http://dx.doi.org/10.3969/j.issn.1005-2992.2014.04.004
http://dx.doi.org/10.1016/j.applthermaleng.2016.04.050
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.1674-148X.2008.01.007
http://dx.doi.org/10.3969/j.issn.2095-3429.2007.02.003
http://dx.doi.org/10.11975/j.issn.1002-6819.2017.24.038
http://dx.doi.org/10.11809/scbgxb2017.10.020
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.05.204
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.03.109
http://dx.doi.org/10.11975/j.issn.1002-6819.2015.16.009
http://dx.doi.org/10.6041/j.issn.1000-1298.2016.10.037
http://dx.doi.org/10.11809/scbgxb2017.10.020
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.05.204
http://dx.doi.org/10.3969/j.issn.2095-4468.2015.03.109
http://dx.doi.org/10.11975/j.issn.1002-6819.2015.16.009
http://dx.doi.org/10.6041/j.issn.1000-1298.2016.10.037

