R EmiB Modern Food Science and Technology 2021, Vol.37, No.1

W TNESHREPRBEEINNESBERE

&R, BiFH, B, TiRE, RE’
(LT kFERIAZFR, AHFM 450001) (2. 7dH T RZIHARR, ThFMN 450001)

WE: WELZYAREZANEEZRE, XK TEMRE. TESRESMEG AARE ST E, A TR TAIRE
AR AR, BRI AR Y, R B RIBE, IR A AN E AR TAE. I TR A
Hoak, MET AR COWIERR, AEMF E0W T SRARRREY, JT5RIE Rt t, e T a7 R a0h S0k, kst
TAZMIRIE RN AT 18] 69400 B AT T BT, R TARSNAR AR SR AFLAT, B2 AR BARRA G R BGE &
R (LA R ) BARARRIRE, VA RIKBER. AP0 E: SLIREUR ) LA M RIS S AR SRAL TALLGRIE € T A SR
A AR RIRJE LA A B 18] 938 A S ARRAFAS S, BLATAS T3l AR IE SALRALE £ 20 C A4, TARM KD CHREBAZAL 17 C
kA, st EA-PIARRAE 25 C AL, BERRDHIX30°C, MED TMEK., B M TASRCLA BIGRARARIE, A A
TRIEMA T Ao AR Z A

XEA: T ASRE; WHikkh; #MAGE; BEY

MEES: 1673-9078(2021)01-111-116 DOI: 10.13982/j.mfst.1673-9078.2021.01.0670

Experiment and Numerical Simulation of Grain Temperature Field in

Underground Ecological Granary

JIN Li-bing', DUAN Hai-jing*, XUE Ya-gi', WANG Zhen-ging*, WU Qiang?
(1.School of Civil Engineering, Henan University of Technology, Zhengzhou 450001, China)
(2.Henan University of Technology Design and Research Academy, Zhengzhou 450001, China)

Abstract: Grain temperature is an important factor affecting grain security. The variation of grain temperature in underground ecological
granary was analyzed by combining simulation test silo, engineering test silo and numerical simulation. The temperature change law of each
measuring point was obtained by setting up the measuring cables in the test silo and monitoring the temperature at regular time. Basing on the
boundary conditions of grain storage environment, the physical model of underground simulation test warchouse was established, and the grain
temperature field in the warechouse was analyzed by numerical method. The effectiveness of numerical simulation method was verified by
comparing with the test results. By using the same numerical simulation method, the grain temperature field of underground-engineering-test
warehouse with different entry time was analyzed; it was found that loading in winter was better than in summer. In order to realize low
temperature grain storage, appropriate ways (such as ventilation in the winter) should be taken for the grain to reduce the grain temperature,
because the temperature was high in summer. It was found that the grain storage effect of deep underground silo (engineering test silo) was
better than that of shallow depth underground silo (simulation test silo). The grain temperature in the underground ecological granary was
gradually tended to be stable with the increasing storage time. The grain temperature of simulation test silo was about 20 degrees. The
engineering test silo was about 17 degrees. The above-ground silo was about 25 degrees; the local temperature of the above-ground silo was as
high as 30 degrees, and varied greatly with the seasons. Therefore, the underground ecological silo had the advantage of constant low
temperature grain storage, which could ensure grain quality and grain storage safety.
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Table 1 The simulation parameter setting
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Fig.5 The temperature contours of simulation granary
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