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Application of Transverse Grain-Cooling Ventilation for Warehouse
by Subregion in High Temperature and Humidity Area
L1 Qian-gian®, YANG Dong-ping?, HUANG Cheng-bing®, SHI Tian-yu', LIU Hui-biao®><
(1. Academy of National Food and Strategic Reserves Administration, Beijing 100037;

2. Beijing Orient Food Technology & Development Center, Beijing 100037
3. Zhangzhou Depot, Fujian Grain Reserve Management Co. Ltd., Zhangzhou Fujian 363000)

Abstract: This paper studies transverse grain-cooling ventilation technology applied to 24m long-span
warehouse in high temperature and humidity area. Application effect of transverse grain-cooling ventilation
technology was evaluated by adopting district cooling ventilation mode. The results showed that the transverse
grain-cooling ventilation by sub region in large-span warehouse had the advantages of faster cooling rate,
better ventilation uniformity, remarkable water retention effect and lower consuming power. The temperature
gradient along the cool air direction was less than 0.22 °C/m. The ventilation water loss rate was 0.1% and
consuming power rate was 0.10 kw-h/(t-°C). The consuming power rate is only 20% of the maximum
consuming power rate index of 0.5 kw-h/(t-°C) which is defined in the “Grain and oil storage—Technology
regulation of application of grain chiller”, (GB/T 29374—2012).
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Tablel Basicsituation of experimental grains
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Fig. 1 Schematic diagram of transver se ventilation system
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Fig. 2 Layout of detection points of grain cooler and grain
condition temperature measurement system
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Table2 Temperature of each horizontal section and

grain pile before and after ventilation °C
WHE LJZAOE 2 2RI 3EMIE 4 ZME R
3 XA 20.8 239 24.3 254 23.6
18 XU 16.3 14.0 14.1 14.5 14.7
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Fig. 3 Temperaturevariation of each horizontal
section and grain pilein the whole warehouse
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Fig. 5 Temperature change of each horizontal section
and grain pilein west half warehouse
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Table4 Temperature of each vertical section of

grain pilein East and West silos after ventilation °C whole grain pile before and after ventilation °C
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Fig. 4 Temperature change of each horizontal section
and grain pilein east half warehouse
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Fig. 6 Vertical sections and average temperature
variation of the whole warehouse
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Table5 Temperature of each vertical section of East
and West silos after ventilation °C
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Fig. 7 Temperature variation of each vertical
section in east half warehouse

27r ——Ju1#m
i —— b2k
Je3gkim

BEpe ey —— PSR
O 51 ape]
B Eap il
19

0 10 20 30 40 50 60 70
i E]/h

E8 AYECREEAEEBEETHLE
Fig. 8 Temperaturevariation of each vertical
section in west half warehouse
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Table6 Moisturedata of grain pile before
and after ventilation %
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