B33 B3
2018 4F 6 H

£EHBRLESZR Vol.33 No.3

Journal of Tianjin University of Science & Technology Jun. 2018

DOI:10.13364/j.issn.1672-6510.20170207
HFHARAHEA: 2018-04-11; #=FHARMHE: http:/kns.cnkinet/kems/detail/12.1355.N.20180411.1438.006.htm]

MR R GRS TR R 1 B R A AT

oK, F R, RTH, E K
(1. %&ﬂ??rﬁ@*uuﬂzmm L ST S L '*ér“”i TSR, %{%ﬂﬁﬁ%ﬂfﬁﬁﬁ%i&%, FH: 300222;
2. AR EALE S VE BT R R A BE, TP 250014)

W OE. hk BRI A AR A AR I, AR T — B A T AR AARAE R A RRAR
¥ F A A4 FLUENT, 8474 k-€ #2804 SIMPLE fik, R T RBEEFE AT RATAHREETIHHF X
T RAGFiR L0 = Y Fe = ALK DL, ﬂ‘kkf&?fﬂ‘*%#bl ERFTTRIE BRIEA. A RKFERNBERELSE,KE
TREGEMERSRXBERGFHMES 0.13°C, DA ML R R LERGTHRES 115C,
MR LRI R LA BAF0— R, 175:%@%@%3’**”72%%1)%%@&’7 RAERRRBELE ARG FREG GO H
HAE RIS R AR H) R, KRk E e a4 5, 7T KB 3R 3 e R IE 6 T A e . AR — R R A
KR WERG; e REY; FUERi

FESES: TS255.3 MEPRE: A XERE: 1672-6510(2018) 03-0028-06

Regulating the Temperature and Flow Fields of Vegetable Storage
with a Heat Pump System
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Abstract: In order to improve the regulation and control of vegetable storage environment, a testing device was developed
with heat pump system. 2D and 3D numerical simulations were conducted to know the flow and temperature fields in the
storage unloading and loading of two different kinds of cargo, using the commercial software FLUENT with the standard
Kx-£ model and SIMPLE algorithm. The simulation results were validated with tests, which showed that after the storage
temperature becomes stable, the average deviation between the simulation and the experimental results is 0.13 “C and 1.15 'C
for unloading and loading, respectively. The experimental data are in good agreement with the simulation results. This study
reveals the general rules of gas flow field and temperature field distribution in vegetable storage regulated by a heat pump
system. Moreover, the testing device has the characteristic of flexible temperature control and fast cooling, so it can provide
valuable guidance for the development and application of large scale vegetable storage testing library.
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Fig.1 Schema of the testing device regulated with heat
pump system
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Fig.3 Temperature cloud chart of model 1
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Fig. 6 Velocity vector chart of model 1
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Fig.7 Velocity vector chart of model 2
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Fig.9 Schema of measuring points distribution for
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Fig. 10 Temperature and time variation of different
meas-uring points in air cooling process of storage
unloading
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Fig. 11 Schema of measuring points distribution for loading
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Fig. 12 Temperature and time variation of different
measuring points in the cooling process of storage
loading with cargo
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