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Fig. 1. Schematic diagram of laboratory scale dryer used in this research: (1) Drying chamber, (2)
Infrared lamps, (3) Air temperature sensor, (4) Precision balance, (5) Air velocity sensor, (6) Fan and
electromotor, (7) Heat reservoir, (8) Inverter and thermostat, (9) Computer, (10) Hygrometer, (11)
Thermometer, (12) Chassis
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Fig. 7. Drying rate curves versus time of terebinth fruit at different drying temperatures (#40 °C,
® 55 °Cand A 70 °C), air velocities and different infrared powers
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Fig. 8. Drying rate curves versus time of sour cherry fruit at different drying temperatures (440 °C, ® 55
°C and A 70 °C), air velocities and different infrared powers
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Table 1. The effect of temperature, infra-red power and air velocity on moisture diffusivity (m°/s) in the

drying of terebinth, sour cherry and pistachio
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Table 2. The effect of temperature, power infra-red and air velocity on specific energy consumption
(MJ/kg) in the drying of terebinth, sour cherry, and pistachio

. 3 = = = z z = = = =
PR g 2 ¢ g 2 ? d 3
4 R E o o o o o 9 o o
) - . N 3 g 3 > s s

- /aY Y¥OO/OY YYAY/AY YYYAIYA AR YYFans ANARVIAA AARTAATA \YY-/f7 VVPY/-Y

an VIVY AR AZARY AR AIASS YaOf/AL Yayrg/Ivy YYYOIFY YY-2IVY YFYE/v-. YYQ)V /YO YY-£/20

\ti4 Y-vyv/-¥ [AAATARY FONFIOY INRIAARS faov/-y AfAATIN YAZYIYO AEARTAR YEYVIFO

<D af/vy Y-/#\ INZAN YOV/AY ARRVARI \P¥1-7 YAV/AY Yyanm- YY-N\A

9JL,JT \1Al Va4/vy VOY/AY VONY INEIN fYAIYY Yvo/va na9/a¥ fov/va \RATAYd

\lig yYaa/nN- YYV/FY \Ial4! AYO/PY yya/-y 7oYI0F AN FAYINY ININARY

\TALd YYAIY F2YN FY-IY AR RVATA V-ayv/y ARRAYI YYOO/FN \YPANY YYYvAa

Aoy YIY# PAYINY MEIY YOY/y YYD VYANY WWEY/-f INARIEN Yay-/A FYPNND

YIXo FAFI N INRIAS INEZA) VOV VEYENY YAYAIVE YYAV/SF FO-FITF AY - AIRA

05l (yteS ghls YA hjgel 452 g TAN
Oy yl0ie ( pliis 5 (10 0 TA) a3 Slayye
Sl ANY 5 Cush, 35 cuy sl AVYD)
M) sz 0 mls ol el s Srae &35
Lol 0 00,9]
5 005 S Sl g 0 S b
olyen 4 BR 5 LM 2 )0l 505 ccagh; cas
Y islsssi 5 ols Lis CFBP 4 FFBP (glaaS.s
TAN- &bl &l L CFBP aSos s 0-Y+-10
S Gl V8 gl a3 > 3 TAN-TAN
Ee (pyic g (leee e 0) e Sluye (2 Skee
AAF g Cagb) Cad lp 100 e oy
Jeaz 0 mls cpl cwl (o5 S ey sy
e 5 laols Jaaz nl o el onls ce)s—l 48
s wbal @y (s sbaSd Giday Ll
S Ggi  @op)5 ke slap Sl

69‘9 L ! 00l sols ULAAA’ 4o 9 9JLJT sm ué;

Yo

Fhe 3 o byl Glojes i

S Sinl (paizmed g ohy (Bras 55l L Cusb,
SeS 4 Jpame dw 2 0 Cugby Cond b )8
b plxlegras (oras glaaSd

9l

oly> 40,3] cwws & sl CFBP 4 FFBP asii
9 Sugb) S98 u po (Saie 5o b ol canlie
olyad s LM 2,580 5l osliciul vy (Jbyae (555
¥ 55ls5 45 ols ol CFBP  FFBP (slaaSes
Fapsd wl )0 95 F w50, Al )0 (555 F) ¥-F-F
a5 (o al )0 09 Vs po wll o (55
45> 3 TAN-PUR-TAN &liol ol | FFBP
s Slapo puSilaa laie o 52eS (gTlo YV (b5gal
AAVY) Cpaed iy e ey g (+fe e e YY)
SErae &5 slp AT g casb) 3585 oy sl
ol o 4 BR 5 3680 51 oolitis] (yrizan el (o325
¥ 55lss5 45 ols olis CFBP 5 FFBP (glaass

TAN-TAN- «lol &6 L FFBP a0 f-5-#



Menlik et al, ) ;5 Ko lgaxe 9,40 Aol a8 15 G amas aSl oS culle jlebsl e o
Singh and .Cakmak and Yildiz, 2011 2010 4 g JUT iy 00,5 Sis ol sile o sl
il oo gab90 ! 50 (Pandey, 2011 Sl o ye5 0 UL o 5l S canl alisee Lyl o
2 kS slagiagy ol plnil LB ol aza b g

ohs A e S 5 Sy 35l gy B S 35 53 e e S il slo Ll s

Table 3. The results of the different arrangements of ANN in estimating moisture diffusivity and specific
energy consumption
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Table 4. The results of the different arrangements of ANN in estimating drying rate and moisture
ratio of products
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Abstract

The purpose of this study was to estimate the amounts of effective moisture
diffusivity, energy consumption, drying rate and relative humidity in drying processes
of pistachio, sour cherry, and terebinth fruit using infrared-convection dryer with
artificial neural networks. In order to predict these parameters, five factors were used
such as product type, air velocity, air temperature, infrared power, and drying time.
Several networks and algorithms were used for training and evaluation models. The
feed forward back-propagation topology was 4-6-6-2 structured with the training
algorithm of Levenberg-Marquardt (LM) and transfer functions of TAN-PUR-TAN. It
predicted the effective moisture diffusivity and energy consumption with R? of 0.9946
and 0.9812, respectively, and mean-square error of 0.00022. The highest determination
coefficients for predicting drying rate and moisture ratio were 0.9806 and 0.9995,

respectively by using 5-20-15-2 topology and transfer functions of TAN-TAN-TAN.

Key words: Infrared-convection dryer, Effective moisture diffusivity, Energy

consumption, Moisture ratio, Artificial neural networks
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