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Abstract: The temperature changes of grain piles during rice storage in high-temperature and high-humidity
grain storage areas were studied under the air-conditioning temperature control mode with a temperature of
22 °C and adaily opening time of 13 h and a temperature of 24 °C and a daily opening time of 24 h. The
changes of rice moisture and fatty acid values before and after temperature-controlled storage were compared,
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and the differences in temperature changes in each layer in the horizontal direction of grain piles at different
depths were analyzed. The results showed that the average temperature and the maximum grain temperature
of the grain pile increased slowly under different air-conditioning operation modes. Air-conditioned
temperature-controlled grain storage had a greater impact on the surface temperature of the grain pile, but
less impact on the middle layer grain temperature. During the air-conditioned temperature-controlled storage
period, the lower layer grain temperature may be affected by the floor temperature. The temperature control
mode that lowered the temperature control temperature but shortened the temperature control time was more
economical and efficient. The temperature control mode of 22 °C + 13 h could save about 12.4% of
electricity costs compared with the temperature control mode of 24 °C + 24 h. At the same time, the control
effect of the warehouse temperature, surface grain temperature and average grain temperature of the grain
pile with alower basic grain temperature was more obvious, and the basic grain temperature of the grain pile
played an important role in the implementation of temperature-controlled grain storage technology.

K ey words: air-conditioning; temperature control; paddy; high temperature and high tumidity grain storage area
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Tablel Initial indicators of storage grain in air-conditioning test warehouse
{OR=2 di A S N JEAEA K531% Jig Wi R B/ (g/L) TR °C R R °C
154 ORI 2 2021.8 12.0 18.9 18.7 228
65 LR I3 2 2021.8 12.9 19.5 19.5 237
12 SREHMIEE AR 4 MRS, Bk 336 MR, MR
B A B35 T P PR B 448 0.5 mg M) 5 IR A
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Fig.1 Distribution of monitoring point of paddy temperaturein test warehouse by air-conditioning
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Fig.2 Distribution of and serial number of grain temperature detection point in 1# warehouse
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Table2 Changesof grain temperaturein 1# and 6# warehouse °C
e 22 C+13h i (154 ) 24 C+24h i (6 540 )
ot RIZ R - R U e e AR I i RIZ R - H IR e Rl
2022.5.31 245 219 18.7 22.8 24.8 22.7 19.5 237
2022.6.6 24.5 22.1 18.8 23.0 24.8 229 19.6 23.7
2022.6.13 22.7 22.3 18.9 22.6 24.0 23.0 19.7 235
2022.6.20 224 22.0 18.9 22.3 23.7 229 19.7 23.5
2022.6.27 219 21.7 19.0 22.6 23.8 22.9 19.9 24.6
2022.7.4 22.0 21.8 19.2 22.8 25.0 23.3 20.0 23.8
2022.7.11 21.8 22.0 19.3 22.7 23.0 23.1 20.1 23.7
2022.7.18 22.1 219 194 233 23.8 229 20.2 239
2022.7.25 224 22.3 19.6 23.7 23.6 23.1 204 24.2
2022.7.29 225 22.6 19.5 23.6 24.1 233 20.3 24.4




[EXEED

.
WAL
e e s

— 23135 20231 F 45

22 TALRECISCARREREKTERERE
ThER

LI 1 S OARTRERAE KT 2R B AR
ferEBLanE 3 iR, MK 3, 1 5ORERZR
FEAFAEATR TR ], 2R A 2 AR I A
PSR, N R T R R . E SRR
), FJEHIE S1Z 6 H 4y 22 °C LA 43 A X 4% i 4

06-06 06-13

wn
—_
wn
—

w2
N
|72]
N

7}
'S

7]
w
7]
W

7]
'S

|72]
w

07-04 07-11

S1 S1

S2

S2

S3 S3

S4 S4

wn
—_

wn
N

©»
'S

wn
—_

w2
N

2]
w

78]
~

AN, W7 A EEE G T, S2 R 22 °CRL By
A DKIRZHTY R T2 S4 RRIEE TR, Jf
126 351 55 7 FUFISE 10 5Pl 8 i 5994 8
R S2 ) PR E S EMRIEEHT TR, A3
B 5T IS 10 FI0 R A X A A o X
KW, PR RERZ B AR, R
HRER R E/DN, N2 MR AT RE 52 21 R B2

06-20 06-27
245

24.0

S2 23.5
23.0

25

S3 22,0
215

21.0

S4 205
07-18 07-25 20.0
19.5

81 185
18.0

17.5

| S2 17.0
165

< 16.0
155

15.0

" 14.5

E3 ZRELBEC ISERARNREREXKFERESHEN
Fig.3 Temperaturedistribution of different deep grain layer in 1# and 6# warehouse
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Table3 Changesin quantity indicators of storage paddy
before and after temperature control with air-conditioning

T I Bl
K53 1% 22 °C+13h 12.0 12.0
24 °C+24h 12.9 12.7
e Wi Rt/ 22 °C+13h 18.9 211
(mg KOH/100 g) 24 °C+24h 19.5 22.9
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Table4 Resultsanalysisof paired t-test
W 22 4%
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Table5 Energy consumption of air-conditioning
in 1# and 6# warehouse
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