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MATHEMATICAL DEVELOPMENT OF THIN LAYER MODEL OF CHILI DRYING
USING CONTINUOUS FLUIDIZED BED TECHNIQUE
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Abstract

The objective of this research was to developed the mathematical model of thin layer chili drying
using continuous fluidized bed technique. Based on the drying temperature 50,60,70,80,90 and 100 °C
drying air velocity 4 , 5 and 6 m/s and developed mathematical model. The effect of drying temperature
were at 50, 60, 70, 80, 90 and 100 °C and drying air velocity were at 4, 5 and 6 m/s. Ten different
mathematical drying models were compared and developed new model from experiment data according
to three statistical parameters, i.e. coefficient of determination (R*) , adjusted coefficient of
determenation (Adj.R’) and summation of square error (SSE). The new model was developed from the
Henderson, Two-term and Aghabashlo et al., model. The new model for predicting the change of moisture

content ratio was developed. Non-linear regression analysis results showed that the new model was
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predicted best drying curves of chili under the drying temperature of 50, 60, 70, 80, 90 and 100 °C and

drying air velocity of 4, 5 and 6 m/s. Simulated results obtained from a developed mathematical model

were in good agreement with the experimental results.

Keywords: mathematical models, drying, chili, fluidized bed and non-linear regression
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2 Logarithmic a= 3.7375, c= -2.6803, k= 0.0153 0.985 0.983 0.0345
3 Page k= 0.0085, n= 1.8839 0.995 0.994 0.0110
4 Lewis k= 0.0775 0.898 0.898 0.2476
5  Two-term a= 14.9871, b=0.0099, k1=-13.9293, k=0.0065 0.985 0.983 0.0370
6  Wang and Singh =-0.0471, b=0.00003 0.980 0.979 0.0474
7 Midili and Kucuk  a= 0.0699, b= -0.0468, k= -2.7073, n= -0.0064 0.981 0.978 0.0412
8  Two-term Exp. a= -15.2465, b= -15.3042, k= 0.0067, n=0.0098 0.985 0.982 0.0314
9  Aghabashlo ky= 0.0388, ko= -0.0369 0.991 0.990 0.0214
10 wuudeeddt a =1.0038, k1=-0.0442, k2=-0.0409, b=0.0016, k;=-0.1885, 0.996 0.995 0.0086
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3 Page k= 0.0064, n= 2.1689 0.993 0.992 0.0164
4 Lewis k= 0.0949 0.867 0.867 0.2953
5  Two-term a= 17.8672, b=0.0096, k1=-16.7923, k=0.0060 0.971 0.965 0.0653
6  Wang and Singh  a= -0.0544, b=-0.0002 0.964 0.961 0.0807
7  Midili and Kucuk  a=0.1185, b= -0.0610, k=-2.2012, n= -0.0048 0.967 0.960 0.0654
8  Two-term Exp. a=-18.2148, b=-18.2899, k=0.0062, n=0.0095 0.971 0.965 0.0653
9  Aghabashlo ki= 0.0376, k,= -0.0557 0.990 0.989 0.0195
10 wuudeeddt a =1.0112, k1=-0.0388, k2=-0.0556, b=0.0243, k;=0.0165, 0.995 0.994 0.0177

Waaim k,=-0.0002

An51971 4 LLammmﬁmaaaumﬂumﬁLﬂiwzﬁﬁqmﬂgﬁ 90 °C ANNLTINATa% 6 mis
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2 Logarithmic a=113.0969, c= -112.0797, k= 0.0005 0.992 0.990 0.0092
3 Page k= 0.0197, n= 1.5669 0.986 0.985 0.0153
4 Lewis k= 0.0730 0.929 0.929 0.0782
5  Two-term a= 0.5793, b=0.0812, k1=0.4959, k=0.0812 0.944 0.931 0.0610
6  Wang and Singh  a=-0.0443, b=-0.0005 0.994 0.994 0.0069
7 Midili and Kucuk  a=1.01936, b= -0.0521, k-0.0021, n= -1.46783E-06 0.991 0.989 0.0087
8  Two-term Exp. a=-9.7342, b=-18.2899, k=0.0062, n=0.0095 0.994 0.993 0.0069
9  Aghabashlo ki= 0.0420, ko= -0.0382 0.994 0.993 0.0061
10 wuusmesit a =0.4826, k1=-0.0265, k2=-0.0625, b=0.5138 k,= 0.0713, 0.997 0.996 0.0031
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AU _
e qrfmu a K, K, b K Ke R’ adjR® | SSE
(m/s) ()
50 9.2645 0.0135 0.0015 -8.2797 0.0153 0.0020 0.999 0.998 0.0108
60 9.4866 -0.0525 0.0156 -8.5272 0.0582 0.0170 0.998 0.997 0.0243
70 3.4284 -0.1102 0.0082 -2.4109 | -0.1385 | -0.0208 0.998 0.997 0.0105
‘ 80 1.0183 -0.0281 -0.0292 0.0056 -0.0313 | -0.1429 0.997 0.996 0.0080
90 1.0038 -0.0442 | -0.0409 0.0016 -0.1885 | -0.0057 0.996 0.995 0.0086
100 0.9899 -0.0638 | -0.0557 | 0.05036 | 0.0202 -0.0052 0.997 0.996 0.0059
50 8.3497 0.0119 0.0008 -7.3618 0.0138 | 0.00132 0.999 0.998 0.0061
60 3.3877 | -0.0437 | -0.0005 | -2.3636 | -0.0539 | -0.0111 | 0.998 | 0.997 | 0.0147
70 1.0547 -0.0223 | -0.0238 | -0.0309 | -0.0707 | -0.0279 0.999 0.998 0.0036
° 80 0.9209 -0.0244 | -0.0470 0.0799 -0.0002 | -0.2099 0.999 0.997 0.0003
90 1.0112 -0.0388 | -0.0556 0.0243 0.0165 -0.0002 0.992 0.990 0.0177
100 0.9999 -0.0827 | -0.0558 0.0470 -0.0014 | -0.0612 0.998 0.997 0.0028
50 3.7950 | -0.0117 | -0.0037 | -2.8256 | -0.0131 | -0.0055 | 0.998 | 0.997 | 0.0161
60 2.5792 -0.0537 0.0130 -1.5898 | -0.0773 | -0.0055 0.999 0.998 0.0028
70 0.9884 -0.0276 | -0.0307 | -0.0001 -0.0802 | -0.0452 0.999 0.998 0.0032
° 80 0.5483 -0.0417 | -0.0513 0.4477 -0.0083 | -0.0414 0.998 0.997 0.030
90 0.4826 | -0.0265 | -0.0625 | 0.5138 | -0.0713 | 0.0176 | 0.997 | 0.996 | 0.0031
100 0.9789 -0.0812 | -0.0329 0.0243 -0.0199 | -0.0770 0.997 0.996 0.0035
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( klt ) ( kst )
1+k t 1+k t
MR = ae 2 +be 4
I A
AN
a= (-1874.40243+410.46623v+64.87901v2 -13.48348v3)
+(61.21272-5.95864V-4.95507v2 +0.70753v3)T
+(-1.16045+0.28578v+0.02412v2 -0.00659v° )T 2
+(0.00581—0.00172v-3.60518E-06v2 +2.159E-05v° 7T 8

o 2 92
PI(R7)=0.962 (Adj.R“)=0.667

(SSE) = 0.0214

k1 = (—8.l7596+1.69835v+0.26461v2—0.05996v3)

+(0.51246—0.17860v+0.01115v2 +0.00102v3)T
+(—0.00230-0.00036v+0.00040v2 —5.03911E-05v3 )T 2
+(1.58778E-05-(2.32197E-06v)-(9.1687E-O7v2 )1.64E-07v3 )T 8
£, 2 )
B3 (R7)=0.975 (Adj.R)=0.788 (SSE)=0.003

2 3
k2 = (1879.87430-411.40397v-65.04085v ~ +13.51382v )
+(-94.09434+26.15899v+0.87489v2 -0.43632v3 )T

+(0.96686—0.16547v—0.04869v2 +0.00824V3 )T 2

+(-0.00325E-06+O.00013V+0.00033V2 -4.31E-05V3 )T 3

33 (R?) = 0.961 (AdiR?) =0.669 (SSE)=0.0223
b = ((-2.40196+v) / (0.10311-0.02576v)+T)

/((-6.96431+v) / (-0.00086+0.00022v)

+((L.9E-09+v) / (6.2E-08+7.1E-09v))T)
$9(R%)=0.999 (AdjR%)=0.999 (SSE)=0.0047
kg = ((-6.00000+v) / (-4 5E-08+2.6E-09v) +T)

1((-6.00000+v) / (1.33E-10+2.39E-11v)

+((-6.00000+v) / (-1.8E-09-4.7E-09v))T)
$9(R%)=0.999 (AdjR%)=0.999 (SSE)=0.0127
k, = ((-3:39868+v) / (0.01564-7.0E-03v)+T)

1((-5.30886+v) / ((1.9E-03)-(3.6E-04v)))

+((-4.12093+v) / (-0.13595+0.03325))T)

T9(R%)=0.911 (AdjR%)=0.851 (SSE)=0.0015
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