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Abstract

This project aims to study the temperature and moisture content of 500
kilograms paddy in storage bin. The initial moisture contents of paddy were 14 and
26 percent wet basis. The paddy storage was cooled by the ambient air that was
blown through the paddy at the flow rates of 1.0 and 1.7 cubic meters per minute
per cubic meters of paddy from 6.00 am to 6.00 pm. The total storage time was 60
hours. Then the experiments were conducted and their results were compared with
the paddy storage without aeration.

The results showed that since the paddy with initial moisture content of 26
percent wet basis was able to generate a large quantity of heat, the paddy
temperature was high. In the period of blower turn off, the natural heat transfer rate
of paddy with moisture content of 26 perceni wet basis was more than that for 14
percent wet basis because there was the more temperature difference between
paddy and ambient air. In the period of blower turn on, the heat transfer rate of
paddy with aeration of 1.0 cubic meter per minute per cubic meter was less than
that of 1.7 cubic meters per minute per cubic meter of paddy for both moisture
contents. Due to the ambient air temperature was gradually increased, the paddy
received heat from air that was blown info. At the air flow rate of 1.7 cubic meters
per minute per cubic meter of paddy, the moisture was more removed from paddy
than at 1.0 cubic meter per minute per cubic meter of paddy. in this experiment the
paddy with moisture content of 14 percent wet basis and air flow rate of 1.0 cubic
meter per minute per cubic meter of paddy had temperature 27.5 - 30 Celsius
degree and moisture content 13.5 percent wet basis that was the most appropriate
condition for paddy storage. This system exhibited the economic value with profit of
185 baht per 500 kitogram of paddy. However paddy price was varied depend on
economic situation.
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2.3.2 mrauiau (Heat Conduction)
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m YR 1, (e — wi) (AlanfumaIuan) (2.5)

2.3.3.2 ngjay3n¥was (Energy Conservation)
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(2.14)

(2.15)

- AlFudiununisndaniann Ft (Energy Adjustment Charge) wuigag 0.9581 un
(o Wourueneu 2554) Tned
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0.0129

58.35|0.863

11/1/2555

12:00

29.7 |50.1

0.0131

63.17

0.875

295 514

0.0133

63.44/0.875

18:00

30.3 1532

0.0145

67.37

0.879

29.5 552

0.0143

66.02(0.876
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a15199 7 nrsdremadnieufisasnasiva 1.7 gnuranwasiauiidegnuiadiang
$rawden Harwmtiudraien 14 wedidudinmsgdon

gamgil | anmeniadh dannenisen | MSthEwmANLIouU

fud fva| | opg | & ploslnlp|5|m=]| Q
wWien L0 | kg [kgm3l (O | Gk | kegm3) | keg/m3) | o VA w) .

6:00 263 | 11.81 |55.2711.16] 24.6 |54.43] 1.16 | 1.15]0.033| 5.43
6/1/2555 1200 273 |-26.76[61.57|1.14] 28.8 160.76] 1.15 | 1.15 [0.033] -26.76
18:00] 29.2 [-170.96/69.12}1.13] 29.5 163.98| 1.14 | 1.15 |10.033] -170.96

0:00| 274 7.29 162.571.15] 26.2 {61.11| 1.15 { 1.15:0.033} 1.31

6:007 25.7 8.53 |58.34|1.16( 24.0 |54.25} 1.17 | 1.1510.033] 392
10/1/2555 12:001 26.6 1-296.99|63.74|1.14| 26.5 |54.81| 1.16 | 1.15 [0.033] -296.99
18:00] 28.6 1-284.03|68.09|1.14(27.6 [59.56| 1.15 | 1.15(0.033| -284.03

0:00 | 27.7 5.05 162.3311.15] 26.6 |60.74] 1.15 1 1.15 |0,033| 1.31

6:00 | 26.7 540 {64.0911.15] 25.5|58.35| 1.16 | 1.15(0.033| 2.60
11/1/2555(|12:00| 28.0 9.08 [63.1711.14( 29.5 |63.44| 1.14 | 1.15(0.033| 9.08
18:00] 29.1 |-44.95167.37|1.14| 29,5 |66.02] 1.14 | 1.15|0.033| -44.95
V=00188 M/5 | Auustcomeion = 551 M | Arocecomeion= 1.54m° | A= 2 w/m’ K

o 1 12 o o -] 154
@19147 8 wanI1Tnaasuaznisdiemaiou luniaivinwdrnvdenuuulang
P
seuwaIng faonududiden 26 Wesidudimsgruden

o HANYTNARDY N7IGIAIILTOU
Ui 1an Y L -
umiivnien | gunplieimAaden | QW= AT -T,)
18:00 42.9 278 1355
16/2/2555
0:00 45,1 26.3 170.1
6:00 41.6 29.3 1113
| 1200 42.7 3.2 103.1
17/2/2555
18:00 41.3 27.6 124.0
0:00 389 25.6 120.0
6:00 38.1 30.0 72,7
12:00 40.5 319 77.5
18/2/2555
18:00 39.9 28.3 104.3
0:00 38.5 259 113.8
19/2/2555  6:00 39.0 311 714
A=1066m h=2wm’




o e o 1 '
#19I1N 9 Han1sVARBINgnsINITIue 1.0 gnuiadumsdsuiiidegnuidadwasdradden
| % I a ¢ d o
aadutaden 26 Wesidudutasgden

guvgil (sewrisaidua) AU (Wafldur)
i e | B | oA | e 1 207 21N
waan | wath viean | wWdsn | madn ynaaan
18:00 28.4 34.0 27.5 25.2 61.2 61.1
16/2/2555
0:00 21.2 29.5 293 24.7 67.2 67.3
6:00 339 27.7 28.0 24.3 78.9 84.0
12:00 28.3 32.6 31.2 24.8 55.7 64.0
17/2/2555
18:00 28.1 34.4 30.5 230 54,2 58.5
0:00 295 29.7 284 222 61.3 615
6:00 299 28.1 278 21.2 65.4 68.3
12:00 278 219 20.5 21.3 6.4 725
18/2/2555
18:00 29.2 330 29.8 21.3 60.4 61.7
0:00 293 294 28.6 211 65.1 64.5
19/2/2555| 6:00 29.0 28.1 274 211 65.0 65.2

< T | £ Lo ] 1
w1sdl 10 Avilidaldanlalanuaindiidnsnnsiva 1.0 gnuradassdeunildegnuisd
wasdhawden Aauiudinaden 26 Wehiduduinsgruden

anmemadn avonlelanunind jantagnwesn| arminlelanueing

Vol pB. [ %) w | hel v DB | % | w h | v
Q) RH | ekg da) | (drked | (mavke) ") RH | (ekedad | (ke | (m¥ke)

18:00f 34.0 161.2|0.0208 |87.28/0.898| 27.5 |61.1{ 0.0142 |63.81|0.871

W3
ﬁ‘
=5

16/2/2555 ;
0:00 295 [67.2|0,0176 [74,57\0.881 29.3 |67.3| 0.0174 |73.71{0.880

6:00( 27.7 178.910.0187 |75.44/0.877| 28.0 |84.0{ 0.0203 |79.87|0.880

12:00] 32.6 |55,7|0.0175|77.36/|0.890| 31.2 (64.0| 0.0184 {78.33|0.887
18:00| 34.4 |54.2|0.0187 |82.39(0.897| 30.5 |58.5| 0.0162 |71.79;0.882

17/2/2555

0:00 | 29.7 |61.310.0161{70.97{0.879( 29.4 161.5( 0.0159 {70.07{0.878
6:00 | 28.1 |65.4)0.0158 (68.49{0.874| 27.8 |68.3| 0.0162 (69.28{0.874

12:00| 31.9 56.4(0.0170|75.35/0.887| 30.5 |72.5] 0.0201 |82.03{0.887

18/2/2555
18:00{ 33.0 {60.4(0.0194182.72|0.893| 29.8 [61.7} 0.0163 [71.53|0.880

0:00| 29.4 165.1|0.0169 [72.57|10.880] 28.6 |[64.5] 0.0160 [69.55/0.876
19/2/2555] 6:001 28.1 [65.0(0.0157 |68.14|0.874( 27.4 |65.2] 0.0151 [65.94/0.871




A 1 du 1 ]
@131 11 mMsdiawvarmfouiidnsinitiua 1.0 gaunradunsdeundidegnuiadiuns

a <]
$raden Arwdudradien 26 Waidudunsguden

gl ANTIEMAI annsn9ean AMSEEWATINT Y
i Jom| 1 jpg| h | s loel h | p | 5 |m=] ©
wWaen | €O | wag fewm] €O | kg | kgmd) [oema | pVAL (W)
18:00f 28.4 |34.0{87.28]1.11|27.5163.81| 1.15}1.1310.021| -52.18
16/2/2555
0:00 31.2 (29.5)74.3711,14(29.3 (73.71] 1.14 | 1.13 {0.021( 15,47
6:00 339 [27.7175.4411.14| 28.0 |79.87| 1.14 } 1.13{0.021| 57.65
12:00| 283 [32.6(77.36]|1.12( 31.2 |78.33| 1.13 | 1.13 |0.021| 20.34
17/2/2555
18:001 28.1 |(34.4(82.39(1.12| 30.5|71.79( 1.13 ] 1.1310.021| - 221.32
0:00 295 |29.7(70.97|1.14| 294 |70.07| 1.14 | 1.13 10.021( - 1.76
6:00 299 |28.1168.49|1.14| 27.8 |69.28] 1.14 | 1,13 |0.021] 15.94
12:001 278 (31.9(75.35(1.13] 30.5 |82.03| 1.13 ] 1.1310,021] 139.62
18/2/2555
18:00] 29.2 33_.0 827211121298 |71.53) 1.14 | 1.13 10.021] - 233.53
0:00 293 12941|7257|1.14) 28.6 [69.55] 1.14 | 1.13 |0.021] -0.76
19/2/25551 6:00 290 128.1|68.1411.14 27.4 {6594} 1.1511.1310.021 8.54
V = 0.555 m/s A=0.66m h=2wm K

al Py ' '
A3 12 wan1svnaaaidninislva 1.7 gnuiAiuasdsuniidegnuidfimasdinudan
farudutravien 26 weddudumsgruden

nunadl (e gardea) A (Wedifud)
Yuil vat | #wn | o 210" 1 GROELY 91N
Waen |yt wwean | Wien | vadh | veeen
4/2/2555 0:00 29.0 29.1 28.6 25.0 81.1 819
6:00 30.5 274 27.0 238 83.7 87.1
12:00 27.2 324 28.8 241 69.8 86,2
5/2/2555 -
18:00 29.1 35.1 30.5 24.9 754 82.7
0:00 30.9 27.5 29.0 24,2 76.6 76.4
6:00 320 27.5 271 24.7 17.6 94,8
12:00 271 325 265 24,3 614 85.4
6/2/2555
18:00 293 332 274 23.1 61.0 61,7
0:00 30.0 28.7 28.4 22.6 71.7 715
6:00 299 26.4 26.1 233 66.7 71.8
7/2/2555
12:00 28.2 324 30.7 238 60.8 70.1
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a19198 13 Arillaldanlelanuaindiidnsinisiva 1.7 gnuranuasdeunitdegnuiad
|
wasdrawen Aarwtiudraien 26 wWaidudnasgiuden

anmgmat| amnlelasweing lanmsveen! Arnlylaseingd

e
=
=0

e pp | % w he | v DB. | % w h v
0 | RH [toorgan | tag [mane| 0 | RH | ®iekeda | kg | tmang

4/2/25551 0:00{ 29.1 |81.1{0.0209|82.49 [0.884| 28.6 |81.9} 0.0205 |80.93|0.882

6:.00| 274 (83.7/0.0195|7744 (0.877| 27.0 |87.1] 0.0199 (77.66|0.877

12:00{ 324 169.8]0.0218|88.26 10.895] 288 862} 0.0218 |84.62(0.885

5/2/2555
18:00f 35.1 |75.4]0.0272(104.95]0.911{ 30.5 [82.7| 0.0232 89.81(0.891

0:00| 27.5 |76.6|0.0206|80.12|0.879| 29.0 {76.4] 0.0195 [78.85(0.882

6:000 27.5 |77.6|0.0182|73.94 10.876{ 27.1 (94.8] 0.0218 (82.73(0.880

12:00] 32.5 |61.4|0.0206(85.26 (0.894| 26,5 {85.4| 0.0189 {74.70(0.874

6/2/2555
i8:00] 33.2 |61.0|10.0162182.44 ({0.894| 27.4 |61.7| 0.0143 163.85[0.870

0:00| 28.7 |71.7{0.0180}74.69{0.879| 28.4 [71.5]| 0.0176 |73.30j0.878
6:00] 26.4 166.7|0.0145}63.39 {0.868| 26.1 {71.8( 0.0154 ]65.40}0.868

7/2/2555

12:00] 32.4 160.810.0189180.8310.891| 30.7 |70.1| 0.0197 |81.13;0.887

o [} o o 4 ) =i 1 '3
#1999 14 ﬂ'ﬁﬂ'\ﬂ“’lﬂqqu%ﬂumaﬁi"lﬂ']i‘lﬂﬁ 1.7 ﬂnu"Iﬁﬂluniﬁau"“ﬂaﬂﬂu’]ﬁntuﬁi
v a | % [y a ¢ 2 ¢ =i
Y17dden ARuYUYIWEan 26 tﬂailﬁumu"lﬁiﬂ']ulﬂﬂﬂ

goimnll | anmsmad | aamsvesn | msdwwmardou

i {war] @t |pl ok olog|l nl e |7 |m=}| Q
Waen | ro | wie |ewmd| o | g | kemd) [tema) | pVA[ (W)

4/2/2555| 0:00 | 29.0 [29.1}182.49|1.13|28.6 |80.93| 1.13 | 1.13 |0.036| -1.26

6:00 | 305 274)77.141.14| 270 [77.66| 1.14 | 1.15310.036) 29.51

12:00| 272 |[32.4]88261.12{28.8 (84.62| 1.13|1.130.036| -129.18

5/2/2555
18:001 29.1 |{35.1(104.95[1.10| 30.5 |89.81| 1.12 | 1.13 [0.036| -537.20

0:00| 309 [27.5[80.12(1.14]29.0|78.85] 1.13 { 1.13 [0.036| 31.74

6:00 | 320 (27.5(73.941.14(27.1 [82.73| 1.14 | 1.13 10.036| 41.22

12:00| 27.1 |32.5(85.26|1.12] 26.5|74.70} 1.14 | 1.13 |0.036| -374.70

6/2/2555
18:00] 293 |[33.2|824411.12|27.4 [63.85] 1.15 | 1.13 |0.036] -659.73

0:00| 30.0 ([28.7{74.6911.1428.4 |73.30| 1.14 [ 1.130.036| 12.15

6001 299 (264]6339]1.15}26.16540]1.15(1.13(0.036] 3282

7/2/2555
12:00] 28.2 [32.4]80.8311.12)30.7 {81.13| 1.13 [ 1.13 (0.036{ 10.55

V = 00204 rn/s ANatuml cotwection = 466 mz AFOICE convection — 1'54 m2 h = 2 W/mz K
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m3thawmanuiaunsdilainay (n1swiAuFaukuubsAU:Force Convection)

Pnauneneyinindanuil 2.6 Wendanuem winudng vasnuitewdily
Tifusruuiidtesnndiadieutumstemenudou safudsiiundslunisuim duns
Janguinie

Q=haT,-T))
Tedl
m= pVA
1
Was p =
v

Y

Ao dasmsialdana (Hlansuraduii)
Ao anumuutiy ([lanfusegnuianiums)

]

fio Aasiau (Wesneuni)

Y d v
Ao Nufntdirnasnnisva (M15190s)

fie Uhnmsdannes @nurrdiumssailanii)
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L

T

dayailldlunisduam Snsnslva 1.7 gnuiaduasdeunfidegnuiadiussdaden
avauiaden 26 Weddudumsgution Suil 7/2/2555 a1 12:00 w. (wrsnafl 12)
v = 0.891 gnurAiussdantandu
p=1/0891 = 1.12 Alaniunagnuianiams
=112 x 00204 x 1.54 =0.036  AlanfudeTuii
iy 0= 0.036 x (81.13 - 80.83) x 1000
= 10.55 Yndl

ASAERNATIN SO UL UUSTTUTANTBN1IWIANNS BULUUDESE (Natural Convection) _
PINAUNTINITATIUMSIBWATUTauLUUD AT A

O=hAT,-T;)

14 L7 J w ot [ -
Tooft /A = dudseavsnisninnusouraaeinia GndAsanistuung 1eiu)
A’ [ ) 23 A L 7 l
A= wuﬁmanmqsauwﬁuwﬁﬂummﬂ (M919m3)
T, = quwgiivesing (esaneaidea)

S

= goumpilvesvedlva (ewniwaldon)



v ° Y ¢ ! 1 ¢ v Fl P
foyadlunisduna Sasnslva 17 gnunadumsssufidagnuiaiiumsdroden #
1 ‘ 4 o o <

Arududraden 26 wesidudinasgmalion Tui 7/2/2555 11 6:00 U. (119199 14)

Q= 2x4.66x(30.9 - 27.5) = 10.49 Tnd

«] o I o ) o
a3l 15 nsdrusii ldlunalednauludazdnmnisinagnurddunde
: &
unidegnurdfiwmstaiudenuasudazacutuigen (Wedidusdnasguden)

autuiden 26% [mmududnden 14%
Sasinsive dmsinnsiva

1.7 1 1.7 1
Andali(ow) 0.14 0.11 0.08 0.073
Faluadild 12 12 12 12
SnnuTuiliidou 30 30 30 30
mhaldih/idou -
whe# 0-5  wihuas 0 UM 0 0 0 0
Whedl 6 - 15 ey 1.3576 U 13576 | 13576 | 13576 | 13576
Whedl 16 - 25 miheay 15445 Uw 15445 | 15445 | 15445 | 15445
wihefl 26 - 35 mheay 1.7968 ym 17.968 | 17.968 6.828 2.300
wihed 36 - 100 miaeay 2,180 UM 33572 | 10.028 0 0
IR AMENY (UMW) 80.560 | 57.020 { 35850 | 31.320
A1 Ft (uv)  dasay 0.9581 uw 48.288 | 37.941 | 27593 | 25179
AmayadLitg 0.07 9019 | 6647 | 4441 | 3955
Alwiidosdse oy 137.868 | 101.608 | 67.884 | 60.454

gradranisduaniAtinig

£ i 9 LY 5 1 =17 L4 as =
dayanlilunisdinn dnsmsiva 10 gnuradmsdewfinegnunsiunsdden
adudnaden 14 Wesidudumsgnudon naed 14)

0ATUIU

mhglvdaiiou = 0.876 x 30 = 26.28 Wiy

FensAnAmdaulvin
1 4 1
whei 0 -5 wiway 0
1 <] 1
wiheh 6 - 15 mieay 1.3576

um
um

Wulu 5 x0
Wu@u 10 x 1.3576 = 13.576 um

=0

mhelihedeiy = mdlishiivaauld (0.073 Alatad x Pilusildnudetu (12) = 0.876

UM




w16 - 25 whay 1.5045 v Wiy 10 x 1.5445 = 15.445 um
wiadl 26 - 35 miteay 1.7968 vm  Judy 1.28x1.7968 = 230 U
saududmwdnulvia = 0 + 13.576 + 15.445 + 2.30 = 31.32 Um
AMFUUAUN (F) = 26,28 x 0.9581 = 25.179 U™

Amiyaruin = 0.07 x (3132 + 25.179) = 3.955 um

ot AW idesdsetedu = 31.32 + 25.179 + 3.955 = 60.645 U
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