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Research on Comparision between Ventilative Effects of Press-in
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Abstract: In this paper, based on the CFD numerical simulation technology, the numerical simulation results of the
temperature under different ventilation modes of shallow-circle storage grains were analyzed, and the effects of ventilation
and cooling were compared. The grains studied in this article are soybeans that are not easy to store. Numerical simulations
of the change law of temperature distribution and velocity distribution in the grain pile under the blowing ventilation and
exhaust system of ventilation methods, compares the temperature change inside the grain pile under four ventilation
conditions, and analyze its uniformity and cooling rate. The study found that the ventilation effect of the shallow-circle silo
grain pile area under the four ventilation modes is similar, and the ventilation uniformity is better. However, the cooling rate
is higher and the grain temperature uniformity is better when the suction type (the top of the central air collector is closed) is
ventilated. The research results provide theoretical guidance and basis for the selection of ventilation and cooling methods for
soybeans in shallow-circle silo storage.

Keywords: Grain store; ventilative effect; comparative analysis

REGE - MENEREES BERZ /AT 15 ffith B2 el REeH B FEEI T
M, 21—+ ZERNREAMFIIT, KSR AEREARM R T O B, FFMEHE N .
&G emt, KEeRA SHmAN . R SR &, S fEim ks
R, FERRE QAR AT LS S Tz

KEAM i, RS SRR E M LBy KA e MEY AL, FlansE [ R
PEL BRI 7 AR AEDY, DRIl B R K AU A OGBS K R . RO TR R
B E, FAAEENEE R BRI fedtn, EXEREKD 2 EE, XK
ERER A R AR KB, RORE R THL BRI, )i RS AR R A
s WU AR RS TR AN AR B i AR 2 A, HEREMARAE, PR TR LR S
IR, DR R S AT 30 XU, o U P 4 1 7 5 SRV R A gl vT DA 22 2 i A

A5 FH BB TT 125K FPARL A DAY A% A IO 0 LR SR AR — AT 7 VA0 FLHIT,  of 38 XU FRHE P
P8 UL PR AR A ORI T 55 3 B4 ] Thorpe B SZ A EA MDY, 2B W] DU Ly 4 S IR HE A 100 P2 7

ks EH#A: 2020-05-26 &= H#A: 2020-06-05

EEWB: [E5E S AIH (2016YDF0401002,2016YFD0400104)

1 EEE: SRIETR(1996-), 55, WL 7 A, 2 B 507 10 3l UK . E-mail: 1315659455@qq.com
*JBIAEH : Author for correspondence. E-mail:ykm_168@163.com



<64 IR AR A 2R (B R BHERR) #5245

fii. Gadton A FFLE I E SMHE PR AR ST TOR £ N AR AR A o 328 A VRN g i 450 O 57
AR XU, 0 RRHE P 32 AR B S AR R A AT RO T, BT AT T s s TR LA
e LR IR R RTVE AR A o LR FRAENPHE T CFD BOR, BB Hr 7B B i 7K &
8 i R L PR IR 25 T R B S R R A AR a3

JAE [ A A0t e -G T LRGEE PR i B2 AR A AR o SR AT SE it 7 e s 7 — b g, (=
e Z X6 A2 ) s N I XURITIR H C RURx EEAT 7T, th KR A 25 R R fi A7 A0 e L BE o A1 AN 2 )
M ol. ik, ABIFCCLR GO AN R, SRIEM FE R R T, N O HE 3042 fr 3 XU
HRHE Y I 37 A B 0 AR R D0 S AR A %S I I o A AN [RE U7 O ARHETR BB S0 1 PR T
HREEFERRIRITENT o 15 225 R 0] DN R 6 il M e s X7 U #2 5e (H ER K4l

1 XECYIERR L M FIRRE T

DA GO o &, @B, B4R 2 m, 33 m, FEREERN 2.0 m, GTHEE A
BARHN 0.1 m FIRHBLH o a1l 1 R, GRS RS B EET A 16 MR SCXIEA s
ENE AR, SOEY RGBT, g E AT FLIR S . NGB AR,  f 2
SCNTE A RENFRME, FRUAE AR TT MRS ARG O RR X, 2 48 KU FR I FF 2R G 5
f R, SRR S G TR TR KL HE @ 4 W 2 KUY R Ao i L D AR R B
FRAE, TR 7 BT BLSORE, s e VANV AR S SORGE, 22 70 KL I HE 4t

ATT @
l m_. I
B 1 RECYEREE 2 REB1E EE R A E

Fig.1 Physical model of shallow silo Fig.2 Radial ventilation grid diagram of shallow silo
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(top seal of central air duct) (top opening of central air duct)
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Fig.5 Pressure ventilation (central air duct top seal)  Fig.6 Pressure ventilation (central air duct top hole)
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Table 1 Grain stack temperature at day 11 of push-in ventilation

F XIE T % P/ FE AL P RRIR/C I ERIR/C I ARIR/C
Top duct Close/Open Average temperature Maxi temperature Mini temperature

TE R 15.09/15.08 15.63/15.65 15.00/15.00

el = (8 15.19/15.13 15.91/15.70 15.00/15.00

R 15.53/15.49 16.37/16.24 15.06/15.07

AR 15.23/15.19 16.37/16.25 15.00/15.00
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Fig.7 Temperature distribution of pressure Fig.8 temperature distribution of pressure
ventilation (top seal) for 5 d ventilation (top opening) for 5 d
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Fig.9 Temperature distribution of pressure ventilation Fig.10 Temperature distribution of pressure

(top seal) for 11 d ventilation (top opening) for 11 d
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Fig.13 Temperature change at suction ventilation outlet (top seal) Fig.14 Temperature change at suction ventilation outlet (top opening)
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Table 2 Grain stack temperatures at suction ventilation for 11 d

2 R T % 1A T AL PRI/ C e iRIE/ C AR/ C
Top duct Close/Open Average temperature Maxi temperature Mini temperature

TR 15.20/15.43 16.44/16.84 15.00/15.00

T E R HE 15.00/15.01 15.00/15.05 15.00/15.00

R 15.00/15.00 15.00/15.00 15.00/15.00

ice::3 15.10/15.22 16.44/16.84 15.00/15.00
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Fig.15 Temperature distribution at suction Fig.16 Temperature distribution at suction
ventilation outlet (top seal) for 5 d ventilation (top opening) for 5 d
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Fig.17 temperature distribution at suction Fig.18 Temperature distribution at suction
ventilation outlet (top seal) for 11 d ventilation outlet (top opening) for 11 d
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Fig.19 Average temperature variation of grain stacks with four ventilation modes
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