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The Objective of this thesis is to study the drying method of food waste for
producing bio-mass and to evaluate the energy recovery from food waste. The food
waste focused in this thesis-was cooked rice. In this study the waste rice sample were
collected from 6 cantines that serviced in the faculty. of engineering, KMITL. three
drying methods were perfomed which were hot air drying, Infrared drying and solar
drying. Four drying model Newton, Page, Henderson and Pabis, and Logarithmic were
selected to describe the rate of moisture ratio versus time. The dried rice sample were
tested on the reliefing energy in term of heat and on the ash content by appling Bomb
Calorimeter and Muffle Furnace

The results of this study showed that the suitable model for descriping
drying the method of hot air drying, Infraed drying and-solar drying were Logarithmic,
Logarithmic and Page ‘tespectively. The reliefing energy from cooked rice performed by
these three drying method were 18703.50, 18266.50 and 17995.13 KJ/Kggy, respectively
and the residual ash from combusting of caok rice employed by these three drying

method were 1.2, 0.17 and 0.67 %y respectively.
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5.1.1 aaﬁmammswuuwmmiammwmmmamauau"s’au

'lumsammm‘nummanmﬂmauamauwaquu 70, 80, 90, uay 100 °C lawiinyin
Uhinaniilgaidelinng 30 uil Wuaan 6 ilue mutiusasmiasmdasaninseuwts

U84 Logarithmic. ummmmsﬂumnwaﬂ itlaannilen R agﬂu‘ma 0.9970-0.9985 A1 ), “iein
$EMI79 1.2198x10 - 2:6281x10" A7 RMSE 11A15¥11314 0.0106-0.0155 mumuaun'h
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5.2 Amdsnuduinsvasdaveanititunisanautudeisnisdnsg

mnm'suj'sa‘uma‘umwawrua:uwmﬁsvmwwamuﬁlﬂiummammmanuwamuﬁ'{ﬁ
Tunsanaruiy Iﬂamsmmmmwamulwﬁwﬁi'&‘lumsaﬂmwmu Mnnszialn way L’Jm
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MuTaddunsnsn wazmMImAmduiilasuannisldiaies Bomb Calorimeter Tunsmaan

s -l =l s l du
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5.2.1 n'ﬁammm‘uumumauamau
fa'1nmiwmaaeammwwumweanmamauamauwmw nmﬂﬂumsammmmwnm

qﬂﬁlunsvmmmwmaaag 10%db ‘uammaxa‘mwgm’nmauﬂ‘n laun 70, 80, 90 wax
100°C fio 244.26, 141.84, 10638 wa¥ 78.06 UTAINEU B991na17i ke @1snsatily
r-hmmmﬂ'wwé’mumm%’aum%’lumiammw%wwwiazqquﬁiﬁﬁ’qﬁ 177.97, 142,91,
137.94 uay 136.67 K/gy, basfsmuﬁ'lﬁ'fuLLasLﬁaﬁwﬁﬂmqﬂmmaaUﬁqwé’amuﬁ'wLﬂ?aa
Bomb Catonmeterwmwﬂ'maqqmﬁlmumnmfmaaﬂwmumsaﬂmwwwaaumauaruvmaﬂ,ﬂ
'u 18796.67, 18803.74, 18686.89 ILay 18526.89 /ey basisA LAY mmmmmmwamu
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waz 0.14 Mudaieu
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18478.28 J/8yyy pasisMUAIGU %‘smmmﬁ%ﬁwé’aamﬁanﬁnmﬁ'lmmmﬁhwé'qmuﬁuﬁwéwm
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5 o o v - @ g v
1319 .1 uansiinfvestgnaaniondsinmsanmuduiegouauou

aunnii(°C)
nadalu) 70 80 90 100
vhuinaande (n3u)

0.0 21.79 21.82 21.80 21.82
0.5 18.60 17.64 16.80 15.16
1.0 16.39 14.80 14.12 12.74
1.5 14.68 13.45 12.45 11.98
2.0 13.59 12.68 12.11 11.76
25 12.93 12.37 11.95 11.65
3.0 12.62 12.03 11.83 11.56
35 12.44 11,87 11.71 11.49
4.0 12.28 11.82 11.60 11.44
4.5 12.14 11.69 (53 11.40
5.0 12,01 11:60 11.47 11.39
5.5 11.89 11.57 11.44 11.38
6.0 11.75 1155 11.42 1137

vmdnuis 11.14 11.16 11.15 11.16
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M1979 N.2 Wansmn ﬁ’l’}mju‘ﬂadﬁ’lmx‘if‘!ﬂwﬂd Lﬁﬁa'ﬂa\iﬂ'}ﬂﬂqUﬂqiﬂﬂﬂQ'}uﬁUﬁ?UéﬂUauiau

gampil (°C)
Ban(dalun) 70 80 90 100
mm%ug'muﬁd (% )

0.0 95.52 95.52 95.52 95.52

0.5 66.90 58.06 50.67 35.84

1.0 47.07 3261 26.64 14.16

15 31.72 20.52 11.66 7.35
2.0 21.94 13.62 8.61 5.37

2.5 16.02 10,84 7.17 4.39

3.0 13.24 7.79 6:10 3.58

3.5 11.62 6.36 5.02 2.95

4.0 10.19 591 4.04 2.51

4.5 8.93 4.75 3.41 2.15

5.0 7.77 3.04 2.87 2.06

5.5 6.69 3.67 2.60 197

6.0 5.43 3,49 2.42 1.88
ALFuAge 4,40 2.58 2.15 179

s 1 o &’ v
AIBENNTTATUIUAIIUTUTIUUN

A TUYUFILUN

iminden(g) —dwinuds (g)

thwnuiie(g)

L7991 TS
Lit5

x 100

95.52 %

x 100
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ﬂ'ﬁ'N#l n.3 Ll?lﬂ\?ﬂ’laﬂ‘3'1?|’J‘l.lﬂ']"l)Jﬁi‘lJ‘UENi’l’Jﬂd?‘lﬂﬂN’mﬂ'ﬁﬂﬂﬂ’l’mﬁu&h&lﬂiJ‘UﬂﬂJ';"ﬂu

gamadl (°0)
(@l 70 80 90 100
SmsdInAEY
0.00 1.000 1.000 1.000 1.000
0.30 0.686 0.597 0.520 0.363
1.00 0.468 0.323 0.262 0.132
1.30 0.300 0.193 0.102 0.059
2.00 0.193 0,119 0.069 0.038
2.30 0.128 0.089 0.054 0.028
3.00 0.097 0.056 0.042 0.019
3.30 0.079 0.041 0.031 0.012
4.00 0.064 0.036 V) -0.020 0.008
4.30 0.050 0.023 0.013 0.004
5.00 0.037 0.015 0.008 0.003
530 0.025 0.012 0.005 0.002
6.00 0.011 0.010 0.003 0.001

ar ' o o ) J
AMBUNNTATUIUDNTIFIUAUYY

& o
AnAuineTlng —=auduana

Il

@ ' &
DATIAIUANYY S
AIMUHTULGHAU— AT m#uauﬁ]a

66.90— 4.40
g. ———x4100
95.50 — 4.40

= 0.686
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M1379 N.4 u.ammwunmm{i'rmaqnmmﬁa‘waai]mmsammwmuﬁwwaauﬂi']ﬁﬂ

gamadl (°0)
©I87(ui) 45 55 65
vwminaande (n5u)

0 21.80 21.90 21.82
15 19.96 18.46 16.80
30 18.28 15.75 13.75
a5 16.65 13.90 12.47
60 15.58 13.00 12.09
75 14,56 12,40 11.93
90 13.81 1215 RN\1185
105 13,22 12.06 11.80
120 12.79 11.97 1177
135 1243 11,91 11.74
150 12,25 11.88 11.73
165 12.14 11.85 11,72
180 12,09 11.83 11.71
siinuss {115 11.20 11.16
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1 J’ 4 < a i A’ o =
AN A5 uaRIFANTUTRIsanInamdendaantunsanAuuie SaEs U IR

gaumadl (°C)
1a(u) 45 55 65
mm%'ug'muﬁq (%, )
0 95.52 95.52 95.52
15 79.01 64.80 50.53
30 63.95 40.61 23.21
45 49.33 24.09 11.74
60 ~39.73 16.06 8.33
75 30.58 10:70 6.90
90 23.86 8.47 6.18
105 18.57 7.67 5.73
120 14,71 6.86 5.46
135 11.48 6.33 5.19
150 9,87 6.06 511
165 8.88 5,79 5.02
180 8.43 561 4.93
AuTuAga 0.00 0.00 0.00




o " w ' & v o & o ala
M1379N N.6 uaﬂﬂﬁ"aﬂﬁ"aQUﬂ']'TUﬁU'UaQTJT}HQE!ﬂﬂﬁqﬂﬂqsaﬂﬂ?qu‘ﬂu‘:hﬂiﬂaauﬂiqﬁﬁ

gamail (°0)
a(uI) as 55 65
SnsndIuANLTY

0 1.000 1.000 1.000
15 0.827 0.678 0.529
30 0.669 0.425 0.243
a5 0.516 0.252 0.123
60 0.416 0.168 0.087
75 0.320 0.112 0.072
90 0.250 0.089 0.065
105 0.194 0.080 0.060
120 0.154 0.072 0.057
135 0.120 0.066 0.054
150 0.103 0.063 0.053
165 0.093 0.061 0.053
180 0.088 0.059 0.052
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- 4‘ L a « 1 IJ 4’ %’ ar ‘J
N1TN N.7 WaAng NN, ANUTUAUNNS U TRNAIMANANYU LLﬁﬂUWWUﬂ‘UﬂQ?’,II'I'JHGf‘fﬂYI

AIMADNAIINMTANANT U355 R

TN gamgdl (°C) | Humidity %) | hwilnaawde ()
Yul 26 wedneu 2556
10:25 28.10 88 21.80
1125 27.50 83 19.84
12:25 28.00 T 17.83
13:25 28.70 87 16.23
14:25 30.60 69 14.87
15:25 29.20 66 13.86
16:25 28.20 T 13.18
17:25 27.00 74 12.90
Uil 27 wdnTeu 2556
10:00 27.90 86 12.84
11:00 27.30 84 12.61
12:.00 28.20 75 12.55
13:00 29.70 87 12.49
14:00 30.50 72 12.45
4330087 gl (°C) | Humidity (%) tmihnunds (g)

15:00 29.40 67 1242
16:00 28.50 73 12.40
17:00 28.00 78 12.39

iy 11.15
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M13579 N.8 UAMIAIANUTULAZ DN iﬁﬁ'l‘uﬂ‘l’lM‘IiU‘?J’eN‘U'N‘rﬂQE!ﬂﬂﬂQLﬂﬁEJWﬁ0’\1']?']84'111 138/

ANUAUAILITEITUYG

%291087 mm%ugﬂuuﬁq (%45 ) Snsdruaudy
uil 26 wadnieu 2556
10.25 95.52 1.000
11.25 77.94 0.792
12.25 59.91 0.578
13.25 45.56 0.408
14.25 33 36 0.264
525 24.30 .156
16.25 18.21 0.084
§ 475 15.70 0.054
Jufl 27 worRnasu 2556

10.00 15416 =

71.00 _ 13.09 10.023
12.00 12.56 0.017
13.00 12.02 0.011
14.00 11.66 0.006
15.00 11.39 0.003
16.00 I U 0.001
17.00 1P 0.000

P 11,12

43



ANANUIN .
NANISINAINAIITY

HazATUIUIMLAIVDIUI9SEN

44
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AT V.1 UARIATWAIUNAIIMIATINIAMLLATDY Bomb Carorimeter

AMEITLIEY (U/edry)
$Iugh
FBnsanamy paumadl (°C) 1 2 3
'an'nqqqn
govauiau 70 1892222 | 18848.89 | 18618.89
80 18925.84 | 18784.27 | 18701.12
90 18879.78 | 18619.1 | 18561.80
100 18547.73 | 18382.95 | 18650.00
Fed@dunsusa 45 17968.18 18125.00 18286.36
55 18010.00 | “18201.11 | 18373.33
65 18400.00 | 1851573 | 18519.10
38555u%1A - 18047.19f -17947.19 [ 17991.01
YRINTT 7
fauaNsay 90 18687.64 | 18787.64 | 18586.52
B559U4 A 1772588 | 1776706 -{ 17761.18
Fnavly
aulal / 32072.83 /| 31397.83 | .28847.83
AUDALYIY / 27869.57 | 28257.61 | 27957.61
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M7 9.2 udgeABnanianmsidsnnTeuge

USuauen (g/gdry)
$wudh
FBnsanmudu gaumail (°C) 1 2 3
V1IN
govauIou 70 0.012 0.012 0.017
80 0.010 0.016 0.012
90 0.008 0.013 0.012
100 0.100 0.018 0.008
F9dBUNIUIA 45 0.002 0.001 0.002
55 0.002 0.001 0.001
65 0.001 0.001 0.003
385551177 ; ' 0.008 0.006 0.007
AW IS
govausau 90 0.004 0.006 0.010
BTN A 0.008 0.005 0.006
Funamly
a1l f 0.015 0.023 0.023
AR - 0.111 0.063 | 0.096
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0.4927 g aslutps Weight
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