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A Study of Aeration Techniques for Rice Storage
and the Derivation of Aeration Models
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ABSTRACT

The study is aimed at investigating aeration techniques for local

applications and deriving an aeration model for describing the
relationship between temperature and time of stored paddy.

It is suggested to ventilate the stored paddy under the condition
of relative humidities below 70% (60% better) and temperature
difference above 5 C for better cooling effect and energy saving.

An aeration model based on energy, mass and vapor pressure
balance equations is derived. Compared with the experimental data,
the model is modified to better fit those data in the low aeration
rate range.

Further studies in constructing static pressure resistance data
of local flat type paddy warehouses and applying the aeration model
to practical warehouses are very needed.

Keywords: Aeration, Model, Paddy.
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EAK 16 | 6.7 7.6/ 7.3 41 2.2/ 1.8
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| ORECRIRERTRERERMEAR (10 1806663 4.5 2.1 1.7
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RHULRRERA  BBERRN - ARGHAZ 195 |57 g‘; ‘;g :;5 2.1 1.2
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e 2.1 | 5.6 5.8 46.5 2.1 1.7
Mo EFREENRERERFRARNTR 29 5.6 6.2 5.7| 47 1.7 1.6
T 338 ST PP TR RS R @ 1L 0.044CMM 2.5 | 405758 45 1-6
/TON BEBNRE » W 8FTR o il LB 23.5 | 4.7 5.2 4.8 48.5 1.2
s BERTERIRMERE (R/IMR33C o HAE42C 24 4.7 5.(6)‘ 4.8 49 1.6
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=EE A E B A
Time Q=0.044 Q=0.120 Q=0.196
(hr) Tavg dT Tavg - dT Tavg dT Tavg dT
0 42.0 12.5 33.4 13.6 32.8 14.3 35.7 18.0
0.5 42.1 12.6 33.3 13.5 32.9 14.4 35.0 17.3
1 41.1 11.6 33.1 13.3 32.6 14.1 35.0 17.3
- 1.5 41.1 11.6 32.6 12.8 32.3 13.9 34.5 16.8
2 41.0 |  11.5 32.6 12.8 32.1 13.6 34.7 17.1
2.5 41.0 11.5 32.6 12.8 32.1 13.6 34.0 16.3
3 41.0 11.5 32.0 12.3 31.8 13.3 33.4 15.7
- 3.5 40.0 10.5 31.5 | 11.8 31.5 13.0 33.4 15.7
4 40.0 10.5 31.5 11.7 31.2 12.8 33.1 15.4
4.5 40.0 10.5 31.0 11.2 30.7 12.2 32.3 14.6
5 39.0 9.5 31.0 11.2 30.4 11.9 32.0 14.3
5.5 38.5 9.1 30.4 10.6 30.1 11.7 31.5 13.8
6 38.9 9.4 30.4 10.6 30.1 11.6 31.2 13.5
6.5 38.5 9.0 30.1 10.4 29.6 11.1 30.9 13.2
7 38.5 9.0 29.9 10.1 29.3 10.8 30.1 12.4
7.5 38.5 9.0 30.1 10.3 28.7 10.3 29.8 12.1
8 38.0 8.5 29.6 9.8 28.7 10.2 29.6 11.9
8.5 38.0 8.5 29.0 9.2 28.2 9.7 29.0 11.3
9 37.5 8.0 29.0 9.2 27.9 9.4 28.4 10.7
9.5 37.5 8.0 28.5 8.7 27.6 9.1 27.9 10.0
10 37.5 8.0 28.2 8.4 27.1 8.6 27.6 9.9
10.5 37.0 7.5 27.9 8.1 27.1 8.6 27.3 9.7
11 36.5 7.0 27.9 8.1 26.8 8.3 27.3 9.6
11.5 36.5 7.0 27.6 7.9 26.5 8.0 27.0 9.3
12 36.4 6.9 27.1 7.3 26.2 7.7 26.0 8.3
12.5 36.0 6.5 27.3 7.6 25.9 7.5 25.9 8.2
13 35.5 6.0 27.1 7.3 25.1 6.7 25.4 7.7
13.5 35.5 6.0 26.8 7.0 25.1 6.7 25.4 7.7
14 35.0 5.5 26.5 6.7 24.9 6.4 24.8 7.1
14.5 35.4 5.9 26.0 6.2 24.8 6.4 24.8 7.1
15 34.9 5.4 26.5 6.7 24.8 6.3 24.3 6.6
15.5 34.5 5.0 25.7 5.9 24.3 5.8 23.7 6.1
16 34.9 5.4 25.9 6.2 24,0 5.5 23.7 6.0
16.5 34.5 5.0 25.7 5.9 23.8 5.3 23.4 5.7
17 34.5 5.0 25.4 5.6 23.7 5.2 23.1 5.5
17.5 34.4 4.9 25.3 5.6 23.1 4.7 23.1 5..
18 34.0 4.5 24.8 5.1 23.4 4.9 22,6 4.9
18.5 34.0 4.5 24.8 5.1 23.2 4.7 22.3 4.7
19 33.5 4.0 24.5 4.8 23.1 4.7 22.3 4.7
19.5 34.0 4.5 24.3 4.5 23.1 4.7 21.8 4.1
20 34.0 4.5 24.5 4.8 22.8 4.4 21.5 3.8
20.5 34.0 4.5 24.0 4.2 22.3 3.8 21.5 3.8
21 33.0 3.5 24.0 4.2 22.0 3.5 21.4 3.8
21.5 33.0 3.5 24.0 4.2 22.9 4.4 21.5 3.8
22 33.0 3.5 23.9 4.2 22.6 4.1 20.9 3.2
22,5 33.0 3.5 23.9 4.2 22.6 4.1 20.6 2.9
23 33.0 3.5 24.0 4.2 22.6 4.1 20.6 2.9
23.5 33.0 3.5 23.9 4.2 22,5 4.1 20.6 2.9
24 33.0 3.5 23.9 4.1 22.5 4.1 20.4 2.7
24.5 33.0 3.5 23.9 4.1 22.5 4.1 20.1 2.4
25 33.0 3.5 23.9 4.1 22.0 3.5 19.8 2.1
25.5 33.0 3.5 23.1 3.4 22.3 3.8 e
Mc 12.0 12.5 12.4 12.6 -
Q: A& CMM/TON - Mc: BHAKXE » B W.b.
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FME~wE R EE R

Time| Q=0.451 | Q=0.753 | Q=2.089 LR : 6,044 CHTON
¢(hr) Tavgf dT ;Tavgi dT |Tavg| dT ::

“_ -0O-0- 42.8TC
0 |35.2]16.0(43.8|14.0 45.0 | 14.4 b d- 34T
0.5 |35.2 | 16.0 | 43.4 | 13.6 | 41.8 | 11.3
1 |35.2]16.0|43.4 13.7|40.2| 9.7 o
1.5|34.4 | 15.2 | 42.8 | 13.1 | 37.8 | 7.2
2 [34.4(15.2(41.9(12.2(37.2| 6.7 g
2.5 |33.914.7 | 40.4 | 10.6 | 35.9 | 5.3 RS
3 [33.3)14.1]39.4| 9.6|35.3| 4.8 s
3.5 [32.5(13.3|39.4| 8.7|34.8| 4.4 o R
4 |31.2]12.0|36.5| 6.7/33.9| 3.4 7]
4.5 [31.2111.9|35.5| 5.8|33.4| 2.9 : R
5 [30.3/11.1(34.9| 5.2/33.4| 2.9 S A
5.5 |30.1|10.8|34.0| 4.2/33.0| 2.4 5 1, h
6 [29.5110.233.0! 3.3/32.9 2.4 N ]
6.5 [29.210.0 | 32.1] 2.3(32.9| 2.4 8. BERVEARRZLE
7 |28.4| 9.2|32.5| 2.7]|32.9] 2.4
7.5(27.9| 8.6|32.0| 2.3|32.5| 1.9
8 |27.6| 8.3|31.6| 1.8!32.4| 1.9 o
8.5 gg.g 7.6 3%.(5; %.8 gg.g %g 2.0, B BB S R 2 AR
9 Al 7.2 32. .2 | 32. . . . ) s
9.5(25.9 | 6.7 |31.1| 1.3]32.0| 1.5 O RN BE T HR IR 2 LW, » #4508
10 25.6 | 6.4|31.0| 1.3]32.0!| 1.5 EE2=E 3 CLT » BRYDEEEEER » BHVBIGE
10.5|25.1| 5.9(31.0| 1.3|21.9| 1.4 R T 3°CLLE FOEL
1" |25.0| 538|315 | 17|32 19 CEEEEECRARSEGES CLERARE
11.5|24.2| 5.0|31.0| 1.2/32.0| 1.5 B T3S o hil O BILEE LN » RTHRK
12 %3; 4,5(31.0] 1.3]32.0| 1.4 A& (2.089 CMM/TON) 4} » HERFEE fhi
12.523.7 | 4.5|31.1| 1.3/32.4| 1.9 N » . i
13 |23.4) 4:2132.0| 2.2 [32.0| 1.4 OBUEER WELIRE 3 CRAR » MEERLL (
13.522.9) 3.7(31.0| 1.3|32.9| 2.4 BEWER-3C) / CRRRR) - (ERLEEE -
14- | 11.81 3,6 |31.9| 2.1|32.4| 1.9 3 435 L7 ’ BRE -~ BXE TR
145|226 | 33|32:0| 2.2 |32.0| 24 ) SERERGERER - AEAR
15 |22.5| 3,3|32.0| 2.2132.4| 1.9 ZREERTEENER o
15.5|22.3| 3.1/32.0| 2.2(32.4| 1.9
16 |22.3| 3.0(32.0| 2.2|33.0| 2.4
16.5 | 21.7 | 2.5 33.0 | 2.4
17 | 2L.21 2.0 33.0 | 2.4 AR
17.5 ) 212 | 1.9 s
18 20.9 1.7 ~O-O- @451
18.520.6 | 1.4 B ¢ CHi/TON
19 |20.6| 1.4
19.5|20.6 | 1.4
20 20.6 1 1.3
20.5]20.3 | 1.1
21 [20.1] 0.8
21.5 [ 20.0 | 0.8
22 |20.0/ 0.8 -
22.5119.7 | 0.5 ‘ - — )
23 19.8 0.5 ° 2 4 « . 10 12
23.5|19.8] 0.5 W M0, D
Mc 12.4 11.8 12.5 B 9. N EERE R

Q: A& »CMM/TON
Mc : JAEAR 2 % W.b. BAKEER » SRR TRERS R -

RERETELFTEZEOR » RFUMKRE » DA 8 o
— 46 —



R~ £ RERRERM L E

LY e
CMM/ ug (°C) |(C)| (C/hr) ('C/hr)
0.044 |33.4[13.3 —0.37 |—0.35-0.38
| 1£2:0 125 —0:34 |-0.35-0.38
0.120 | 29.4 10.2]  —0.33 |-0.29-0.30
' 32.8 14.3  —0.42 |-0.35-0.40
36.5 | 7.6 —0.33 [—0.24—0.30
2.0 107, —0.31 |-0.29-0.30
0.19 |39.6[20.1 —0.74 |—0.36—0.41
35.7 [18.0]  —0.67 |—0.36—0.41
0.451 |35.2 [16.0] —0.84 |-0.36—0.41
4.5 14.0  —0.99 |—-0:35-0.40
46.4 [16.0  —0.96 |—0.36—0.41
0.753 | 43.8[10.0  —1.78 |-0.35-0.40
2.090 | 45.0 [14.4—3.64(5C) |-0.35-0.40
S |  —0.96 |—0.35-0.40

METUR > EEREE (0.044, 0.120
CMM/TON) #ysRBE RO B AMRY TR
BB 57 LA B B SR AR 2 BB AR K
foo ,

3. ARSI B
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BB -
1R A BB AR » RUTEARERE

BBl (BB o FREERIEHR o
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1) 7R3 R U B o
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BB o MREDEKRBERTEZ— o 5
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F: WM
RHf=RH’air X (ERHrice—RH’air)*Factor

RHf D AP RS RAREHRE

RH’air @ REREEEBETET » HERER
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ERHrice :#@&#%E Te~Mo T BBRZFHE
HEREE
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