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Effect of Aeration on the Temperature Variations of

Rough Rice in Bulk Storage
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Abstract

The experiment is a simulation study of the effect of air temperature
and humidity on the temperature transition of rough rice in bulk storage
under forced aerating condition. The air temperature and humidity were
simulated to represent typical weather condition in Taiwan by controlling
an environmental test chamber. A small scale experimental circular bin
loaded with rough rice of 13 % moisture content was placed in the
environmental test chamber for aeration study.

The experimental treatments were determined by the random
combination of four factors such as air flow rate (AF, 0.25-1. 66CMM/



TON), air temperature (TA, 20-32°C), air humidity (RH, 60-90%) and
initial rice temperature (TGO, 35-40°C). »

The reésults obtained from the study showed that air flow rate and
the initial temperture difference (TD) between rice and air before
aeration were the dominating factors on the rice temperature descending
rate (CR) during aeration. The more the air flow rate is the larger
the rice temperature descending rate is. With respect to the effect
of the temperature difference, the same results were found. However, no
cooling effect was detected if the temperature difference was reduced
to 2-3°C* From the outputs of stepwise regression procedures, the rice
temperature descending rate can be expressed as a function of air flow
rate, initial temperature difference and air humidity. The regression
equation listed below with R%*=0855 -will validate the preceding

CR=0.5368—0.0139 RH-+0.7681 AF-0.0825 TD

Since the results showed that at some hours after upward aeration
the maximum rice temperature descending rate for each top, middle and
bottom layer in the test bin were detectéd first at bottom layer, then
at middle layer and finally at top layer, thus the aeration period must
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be long enough to let the rice temperature descending rate for top layer

Key words: aeration, temperature variations, rough rice
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1 AR BRR AR RFREH®

B B F & R B E ® E 75 & CmAE/m)
(m*/s- 8% (FA%®1) BE (R 2) b3 * =} ke
m?) X10* ®ig RE RIE RE RIR RE RIR 2K
& N B £ (Belle Patna) v
5.49 0.125 0.292 0.146 0.354 0.167 0.417 0.145 0.442
10.97 0.271 - 0.625 0.292 0.646 0.312 0.875 0.333  0.896
21.95 0.562 1.375 0.583 1.458 0.604 1.792 0.625 1.89%
43,89 1.208 2,917 1.292 3.000 1.292 3.625 1.312 3.896
54.86 1.625 3.771 1.708 3.958 1.729 4.875 1.729 5.104
82.29 2.833 6.250 2.875 6.625 2.875 8.667 2.812  8.458
109.73 4.000 9.167 4.125 9.667 4.167 11.521 4.250 12.250
164.59 7.000 15.833 7.167 16.979 7.167 20.375 7.083 21.083
T R’ oE E
kg/m?3 639.1 728.8 626.3 7144 754.5 879.4 78.5 921.1
' % & g (Nato) ' 1 ‘
5.49 0.125 0.375 0.146 0.375 0.187 0.542 0.158  0.521
10.97 0.271 0.750 0.312 0.792 0.395 1.125 0.333 1.125
21.95 0.583 1.625 0.625 1.750 0.771 2.333 0.667 2.312
43.89 1.250 3.500 1.333 3.833 1.708 5.167 1.458  4.437
54.86 1.667. 4.500 1.750 4.896 2.250 6.667 1.917 6.417
82.29 2.792 7.542 2979 8.333 3.729 10.917 3.167 10.333
109.73 4.125 11.125 4.250 11.667 5.562 15.750 4.625 15.083
164.59 7.333 19.500 7.479 20.250 9.542 26.667 ~8.083 26.000
T R % B
kg/m? 640.7 733.6 623.1 722.4 808.9 935.5 821.7 962.7
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%3, ERRRAEEHZ EARARERERE

e BHEZ

HEER BHEE BRRZE B OB

CR

iR mEE KEE EEHRE (CMM/ SmEz & B
C ¢C) (%> TON) 0 (hr) (°C/hr)

A01 39.8 19.9 88.2 0.25 19.9 25.5 0.87
A02 39.8 20.0 75.3 0.25 19.7 26.5 0.84
A03 35.0 20.1 76.2 1.66 14.9 8. 2.19
A04 39.9 31.9 66.0 0.99 8. 7.25 0.94
A05 35.1 32.0 88.0 1.66 3.1 6.75 0.43
A06 40.0 20.0 92.0 0.99 20.0 15. 1.89
AQ7 35.1 26.0 88.0 0.99 9.0 13.5 0.73
A08 35.0 19.9 88.7 1.66 15.1 12.0 0.12
A09 35.0 31.9 88.4 0.25 3.1 19.5 0.15
Al0 40.2 32.0 88.7 1.66 8.2 6.25 1.37
A1l 35.5 32.0 76.4 0.25 3.5 20.5 0.15
Al2 35.3 25.9 67.5 1.66 9.4 7.25 1.38
Al3 35.3 31.9 64.3 0.25 3.4 18. 0.14
Al4 40.2 31.8 65.3 0.25 8.4 16. 0.44
Al5 40.0 25.9 76.3 0.99 14.1 12. 1.28
Al6 35.1 20.1 89.4 0.25 15.0 36. 0.48
A17 40.0 31.7 79.1 0.99 8.9 6.5 1.03
A18 35.2 26.0 87.6 1.66 9.2 10.5 1.24
Al19 40.2 26.0 76.9 0.25 14.2 12. 1.04
A20 40.2 25.8 79.1 1.66 14.3 6. 2.38
A21 40.3 31.9 83.7 0.99 8.4 9. 0.99
A22 39.9 26.1 85.6 0.25 13.8 24, 0.69
A24 36.0 19.8 76.5 0.99 16.2 9.5 1.72
A25 35.1 31.8 76.0 0.99 3.3 7.25 0.44
A26 35.0 26.1 72.7 1.66 8.9 4.75 1.62
A27 35.1 26.1 83.6 0.25 9.0 30. 0.41
A28 35.4 19.8 65.1 0.25 15.6 18. 0.82
A29 35.7 32.3 84.9 0.9 3.4 14.5 0.24
A30 35.2 20.1 74.8 0.25 15.1 15.5 1.01
A3l 35.1 20.2 84.4 0.99 14.9 33. 1.33
A32 34.9 26.0 74.9 0.25 8.9 14.25 0.56
A33 35.1 32.1 75.1 1.66 3.0 4.25 0.58
AN 35.3 25.9 66.2 0.99 9.4 6.5 1.57
A35 35.1 19.6 61.0 1.66 15.5 7.25 2.38
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#4.  SFRBERABNHRZ AR B TR

o ‘ERNER (°C) BAAKER (°O) ] E AR (hr)
= o T + H T E s
: 0.25 CMM/TON
A01 38.4 40.3  40.8 22.1 21.9 20.9 — 0-1
A02 38.8 39.7 41.0 22.4 219 20.3 — 0-2
A09 34.4 35.1 35.4 32.5 32.4 31.8 0-4 0-4.3
All 34.2 354 37.0 32.2  32.4 323 0-7 0-5
Al3 33.7 35.0 37.1 32.1 32.3 31.8 0-1 0-5
Al4 37.9  40.0 42.7 33.1  32.9 32.8 0-2 —
Al6 33.9 353 36.2 21.1  21.6 21.0 — 0-3
A19 39.3  40.1 41.3 30.1 27.5 2.4 — 0-2
A22 38.3 40.3 41.0 27.3 275 27.3 0-2.2 0-2.2
- A27 '33.6 354 36.3 2.6 26.8 2.6 0-5.5 0-4
A28 33.8 350 37.3 21.1 215 21.2 — 0-3
A30 34.4 352 36.0 - 228 21.5 21.2 0-2.5 0-2.1
A32 34.3 35.0 35.5 28.0 269 26.2 0-3 0-3.4
0.99 CMM/TON
A04 37.0 39.7 43.0 33.3 32.8 34.4 0-3 0-1
A06 38.8 40.3 40.8 22.0 219 21.8 0-3.3 0-1.3
A07 '34.2  35.3 357 27.3 269 26.8 0-4 - 0-2.1
Al5, 39.0 40.2 40.7 27.7 2.5 21.3 0-3 0-2
A17 39.4 39.8 40.8 34.7 325 30.8 0-2.5 02
A21 ' 39.5 40.4 40.9 33.5 32.8 32.6 0-3.2  0-1.7
A2 35.8 35.3 37.0 25.4 22.2 21.6 0-2.75  0-1.7
A25 34.2 352 35.9 32.5 32.3 324 0-4.2 0-1.5
A29 36.7 3.1 34.4 33.2 332 332 058 0-2.2
A3l 33.7 35.4 36.2 21.9 22.1 22.1 0-4.2 0-2.2
A34 33.1 349 37.8 2.7 26.6 28.1 0-2.7 0-1
_ 1.66 CMM/TON
~ A03 3.5 350 35.5 22.5 21.3 20.9 0-1.5 0-1
CAO5 34.4 352 357 324 323 32.2 0-3.6 0-1.5
A8 ' 339 35.2 359 21.8 21.6 21.5 0-3 0-1.7
A10 39.5 40.3 40.8 33.7 328 324 0-2.5 0-1.25
Al12 33.1 35.2 37.5 27.2 2.7 21.8 0-2.8 0-1
Al8 3.1  35.4 36.2 27.0 2.9 2.9 . 0-3.2 0-1.3
A0 39.6 40.0 40.9 294 274 21.0  0-1.5 0-1
A2 34.4 35.1 35.6 30.3 27.7  26.0 0-2.3 0-1.1
A33 . 346 3.1 357 33.4 32.0 3.5 0-3 0-1.3

A35 33.2 3.0 37.1 22.5 21.6 21.7 0-2.2 0-0.8
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