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Application status and prospects of different grain storage temperature
control technologies in the storage of soybeans in
squat silo in Henan region

ZHANG Huimin, GU Zhengyan, WU Zonglin, WANG Bin, MA Guoping, LI Guobin
(Sinograin Xinzheng Reserve Depot Co., Ltd., Xinzheng 451100, Henan, China)
Abstract; Aiming to provide new ideas and new directions for imported soybean storage enterprises in
grain storage temperature control technology innovation and practice, the practical experience of safe
storage of soybeans in a squat silo in Henan region was systematically summarized, seven kinds of grain
storage temperature control technologies applicable to squat silo were discussed, and the principle of
temperature control, application efficacy, cost inputs, technical characteristics and applicable scenarios
of each technology were compared and analyzed. At the same time, the study on the application of the
center pipe radial direction ventilation technology to the actual silo was elaborated in detail, and the
development direction of the grain storage temperature control technologies of squat silo was looked
forward. The grain storage temperature control technology applied to squat silo included inner circulation
temperature control technology in a single tube, temperature control technology by the cold air fans, inner
circulation temperature control technology within the entire silo, slow ventilation cooling technology,
closed circulation grain cooling technology, central pipe radial direction ventilation technology and water —
based heat reflective coating with ceramic particles, etc. Research showed that the center pipe radial

direction ventilation technology could significantly reduce grain temperature, especially for the center area

of the silo. Future research could be carried out
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system, radiant refrigeration heat insulation modification, ozone and inner circulation fusion control of

book lice, air conditioning and inner circulation combination for temperature control and other directions.

Key words: Henan region; grain storage temperature control technology; squat silo; soybean storage;

application status
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Fig.1 Flowchart of inner circulation temperature

control technology in a single tube
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Fig.2 Flowchart of the temperature control

technology by the cold air fans

T UL T3 A 4 1 R 8 (U4 i 7 23 ~
27°C) PRI A IR PR AP (40 (25.0 £2.0)C ],
FEMRRE T 5 (CRERE TRk i ) , 1AL
= CRE HEZEILR S, Itk og , 508w ) L 3B4F
fRi o, S — B R AR, PTRC & B A5 RIS 30 5 AR
AL AT G5 AT SEBAROK IR TR

& WL T AR TS T R IR 2 15, 3
IR TEAS I O, AT PR A S BRI B T
H A, 1 EL3E 2k 8159 KAILI B, 38 AT A S R PRk i
ISR o ik s 78 T B REAB AN & T 8 N BRI
FERBOA, PG B b XS v KPLAE IR e AR 1
HALTREFER 0.25 kW - h/ (1 - C),

1.3 LS ARAEBHER

BN MR B AR R A ARE R, R
FHANE R X, S B5 AER I ARG TR0 B 1Y
BONAREERBAR R ILE 3,

i

3 EENMRIERRAREZE
Fig.3 Flowchart of the inner circulation temperature

control technology within the entire silo
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Fig.4 Flowchart of slow ventilation cooling technology
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Fig.5 Flowchart of the closed circulation

grain cooling technology
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Fig.6 Schematic diagram of the central pipe radial

direction ventilation technology
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Fig.7 Actual application of water — based heat reflective

coating with ceramic particles in a silo
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Table 1 Changes in temperature, water content and

height of grain before and after ventilation in the

test silo
WiH SEHERIESC KA/ % HF/m
1 XA 14.2 10.00 18.19
ERE 11.9 9.51 17.89
AR R/ %o -16.2 -4.90 -1.65

[ 1 AT, 92 72 KU 4 B A
2.3°C . HIEB TR 2 R 0 B T3
HURAE (L, SFHEIC T T IR 02 56 A SMEL
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Table 2 Changes in grain temperatures of the inner circle C

E U H2H 1 H26H 11 A27H 11 H28H 11 H29H 11 A30H 12H01H12H02H 12A0HI12H12H 127413 H

12 10.6 8.1 9.4 9.4 8.9
22 10.3 7.9 9.1 9.1 8.7
3E 17.0 16.1 16.6 16.6 16.4
42 15.8 15.9 15.8 15.8 15.9
52 9.8 9.9 9.9 9.9 9.9
62 8.8 8.9 8.9 8.9 8.9
12 9.7 9.7 9.7 9.7 9.7
8 JZ 10.6 10.6 10.6 10.6 10.6
9 Z 11.1 11.1 11.1 11.1 11.1
10 2 11.2 11.1 11.2 11.2 11.2
11z 11.8 11.8 11.8 11.8 11.8
12 )2 15.6 15.4 15.5 15.5 15.4

4.7 6.3 7.6 6.6 5.0 2.0
4.5 6.2 7.0 6.3 4.9 1.9
12.8 10.8 9.2 8.1 9.9 9.3
16.5 16.6 16.0 17.0 16.9 17.0
10.5 10.6 10.9 11.2 10.8 10.8
9.4 9.6 9.7 9.3 8.1 7.9
10.0 9.9 9.2 8.1 6.6 6.3
10.7 9.8 8.3 6.8 5.9 5.6
11.2 11.2 10.6 9.8 7.9 7.4
11.2 9.9 8.0 6.3 5.3 5.0
9.8 7.0 4.7 3.4 3.6 4.1
10.0 5.9 3.6 2.9 4.2 4.9

HIR2 A @RS d )5, RIZ(1 ~3 Z) M
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Table 3 Changes in grain temperature of the centre circle

°C

EH 1H2H 11H26H 11 A27TH 11 H28H 11 H29H 11 A30H 12H0IH 12H02H 12H03H 12H12H 12H13H

12 10.7 8.2 8.9 9.2 7.5 5.0 6.3 7.6 6.6 5.2 2.2
22 10.7 8.2 9.0 9.1 7.5 4.9 6.1 7.1 6.5 5.1 2.2
3 17.8 10.5 11.4 8.5 8.0 4.8 3.6 4.4 4.6 6.7 4.2
42 21.0 21.5 21.4 21.8 21.8 18.1 11.7 7.3 4.8 4.0 3.9
52 15.6 16.3 16.2 17.3 17.5 19.5 20.7 18.8 15.5 10.5 8.6
6 Z 1.1 11.5 11.5 12.1 12.3 13.6 15.4 17.6 19.4 18.0 16.3
72 9.0 9.2 9.1 9.4 9.5 10.0 10.8 11.8 13.3 16.1 17.7
8 Z 8.7 8.9 8.8 9.1 9.1 9.2 9.3 9.6 10.0 10.6 11.8
92 9.0 9.3 9.3 9.7 9.7 9.6 9.5 9.2 9.2 8.7 9.4
10 2 9.8 10.0 10.0 10.3 10.3 9.9 9.6 9.3 9.1 8.8 8.9
112 10.9 10.9 10.9 10.9 11.0 10.7 10.5 10.3 10.2 10.0 9.9
122 12.8 12.6 12.6 12.5 12.5 12.2 11.8 11.6 11.5 11.4 11.2
F4 SEREBEHELER
Table 4 Changes in grain temperature of the outer circle C

E# 1H2H 11H26H 11 A27H 11 H28H 11 H29H 11 A30H 12H0IH 12H02H 12H03H 12H12H 12413 H

1z

22 10.2 7.8 8.9 9.1 7.6 4.9 6.0 7.2 6.5 4.8 1.9
3 13.9 8.9 9.7 9.1 7.9 4.5 4.0 4.9 5.1 5.3 3.0
42 21.2 21.7 21.2 21.2 22.1 21.2 17.2 13.0 9.6 7.8 6.0
52 19.3 19.5 19.1 19.0 19.5 20.2 21.3 21.4 19.7 15.8 13.1
6 Z 18.3 18.4 17.8 17.6 18.0 17.7 18.0 18.6 19.5 18.8 17.3
12 18.0 17.9 17.3 17.1 17.5 17.6 17.7 17.5 17.7 17.1 17.0
8 )2 17.2 17.4 16.9 17.0 17.4 17.4 17.3 17.3 17.3 16.2 15.8
92 16.0 17.7 17.2 17.6 18.3 18.7 18.7 18.0 18.6 15.6 16.6
10 JZ 15.3 17.3 16.7 17.0 17.5 17.3 17.0 16.8 16.6 14.3 15.1
11z 14.4 15.0 14.3 14.3 14.7 14.3 14.0 13.7 13.5 12.6 12.3
12 ) 15.5 15.7 14.9 14.7 15.0 13.9 12.9 12.1 11.7 11.8 12.0
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