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)�Y 8B ,Z# LB Ã�Z4 L�= = Z# Ã1Ì» hZË1-v» �Y ÊË(Z] |"$. .,Z/# ,/<Y. |3<Z» Ê#ZÌU h(1�v» ,Ì:] Z] ,�ËZ:» $. Z/<B ¾ËY�]Z3]
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 Ê» Z/21�v»|�Z] .Z/4 (Z] k�A ,] hY|»Zm $. 8B L.�+ Zm ,] Zm ,É�$=ZD+ h(1�v» L.�+ ^D? kY|#Y ¾Ë�4 Ê�Z�Y �Y Ê°Ë
 RS� ^Ë)�Y�4 (,ÊË 5Ì� h(ZX*<Y = CXT VY=� = Ê]=�°Ì» hZXËZj ,+ ,|�Z] Ê» >Z? |/�Z] ¾Ë�/-5+ Ê/�Z�Y $1/A ,/] ]4.[

^D? ,Ë( ¾+ ^D? ,] g�Z< Ê» ,-*U Ê3+ Ê3Ì� V1A = V1�v» )»Zzj ,+ .1� $. É=Z@ )/]1A$ = Z/». ,+ |�Z] É|@ ,] LB
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 Ã.Y. ,É=�+ V|» ,] )H�< É1iÌ] V|» ,+ .1] ¾ËY �Y Ê+Z@ ªÌ:v4 ¾ËY ,ÌH/� �/-/] Y$ Ê#Z´D/ËZ»�B ÉZ/# Ê/» É�Z/� |/ËZ5< ]3.[
Z� ¾Ì�Ì2Y = ^Ì¸Ì�)2006 (,'$=)»Zzj Z] Y$ WÌ� g�Z< ÉZ# ÉZ#5=9ÉZ#Z». $. �-» Ê¸Ì» 40=60,m$. Ê-<Z� )��� = .Y�U

 ÉY1#1|<.�+ ^D? ,H<ZY�]�-» .V1�v»240 Z4 460)�Y. $Y�' L|� ^D? OËY�� )v4 ,:Ì'. .�ËZ B ,] ,m14 Z] &Z/6<Y ÉZ#
 < Ê5-Ë$Z´2 V|» ,ÊS? �Ìc L1Ì��U$ Ã|� V|» �ËZ� ,] )H� .Y. LZD< É�-/] m�Y�] Z# ]7.[�Z5Ë=.)2004 (,Ë( ZË1# g�Z< ÉZ#

 )»Zzj ,]5/0ÉZ». $Z/Q $. Y$ �-» Ê-<Z� 50,60,65=70Ê-<Z� ,m$. ÉY1# )��� Z] .Y�U5/0Z4m/s1^D? ,¸Ì�= ,] ¾/+

 .�+ ^D? Ê#Z´DËZ»�B .É�-/] ,6Ì-< uÌ]Z_ = L1�$|3# V|» ,] )H�< ZÌ_ V|».Y. LZD< ]8.[VZ/� $. EË|/2ZË = ¾Ì°4$Y2004 
|3-?Y.�_ LZ6<.Z] g�Z< ÉZ# ,'$= L.�+ ^D? ÉY�] V|» ¾Ë�-/] 8Zz-<Y Ê�$�] ,] .¾Ì] ÊËZ». Z<$ $. hZDËZ»�B30Z470,/m$. 

¾Ì] ÉZ# )��� ÉY�] = N1Ì�¸�0,5 Z4 2|3-T�U &Z6<Y ,Ì<ZY �] �-» .= Z/». L.�/+ .ZË� ,+ .Y. LZD< ªÌ:v4 ¾ËY LZ/»� ,)��/� 
�ÌYZ/4 )»Zz/j Z/»Y .1� Ê» �4 q<�5+ LZ6<.Z] q<$ ,)��� = Z». �ËYETY Z] EÌ< = |#. Ê» �#Z+ É|m $1A ,] Y$ L|� ^D?

 .$Y%U Ê5< ,q<$ hZ�zD» �] É.ZË� .Ê/» LY$Z/°5# = Ê¸Ë|/Ì» V|/» ,�-5+ ÉZS? Z] V|» ¾Ë�-/] ,+ |� Ã|#ZD» ªÌ:v4 ¾ËY $.
|�Z] ]9.[|» .$1» $. ,VZ@ �# ,] )�Y ,-T�U h$1" Ê5+ hZX2ZS» É1Ì+ ,'$= L.�+ ^D? V,LY$Z/°5# = VZ5Ì� )2005(,/� ,
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 .�+ Ê�$�] 1Ë=�°ËZ» = …Y. ÉY1# )2Z@ =. $. L.�+ ^D? &Z´3# .< ªÌ:v4 ¾ËY ZËZ-< �ÌYZ4 …Y. ÉY1# $. L.�+ ^D? ,+ .Y. LZD
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W�Z3» È†Y$Y ,ªÌ:v4 ¾ËY &Z6<Y �Y k|#^D? ÉY�] V|» ¾Ë�4,'$= L|� .1/] É1Ì+ g�Z< ÉZ# .�/Ìr-» NZ/�Y �/] $1+%/» V|/»
 ,-�]Y=)Ã.14 )]1A$ (C:-�» �Ìr-» =. =)L|� ^D? ÉZ». = LZ»� (Ã.Y. �]�B ÉZ#|� Ã.Y. m�Y�] Ê#Z´DËZ» .
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 ÊËZ». RS�40,50,60,70=80É.=$= ÉY1/# )��� = N1Ì�¸� ,m$. 5/1)»Zz/j = ,/Ì<ZY �/] �/-» 6�/-» Ê/¸Ì» ÉY�/] 

,'$= |� &Z6<Y $Y�°4 ,� $. É1Ì+ g�Z< ÉZ# .,'$= ,Ì/4 ÉY�] g�Z< ÉZ# )»Zzj Z] É1Ì+ ,'$= ÃZ´-�. �Y �l< .$1» �])NZH2Z+ �/] (
|Ë.�U Ã.Z*-�Y .150,] ÊX]�» Ê5Ì3Ì»12B É$14 Ê3Ì� =. É=$ �] É1Ì+ g�Z< ,'$= &�U V1A25Ê-<Z� �-»],,<1U ,+ |� ,-zË$ ÉY

 ̂ Ë Ê3Ì� �# É=$ .1] ,-T�U $Y�' V1�v» �Y ,Ë( .,'$= L�= ,L|� ^D? ÊA $.= ,<ZËY$ ,] C�-» Ê2Z-Ì6Ë. É=�Y�4 ,¸Ì�= ,] Z#
 ̂ D? ÉY1# ÉZ». = )]1A$ �# ¾+5Ã�Y|<Y ,Ì<ZY Ê» )HY = É�ÌU |�.^D? ,'$= L�= ÊHË�:4 L|� )]ZY LZ»� Z4 L|� g�Z< ÉZ#

)�Y. ,»Y.Y É1Ì+ .,<15< u~� Z] L=B C?Y. $. Z# ÉZ».65h|» ,] N1Ì�¸� ,m$. 24|� Ã.Y. $Y�' )�Z� ]1[^D? �Y u_ =-
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Ã�Y|<Y ÉY�])��� ^Ë �Y Y1# LZË�m )��� É�ÌU V|» …Y. 7Ì� ;1< Z3�TESTO 405-V1)LZ/52B )?Z� ()Ì�Z�/@ Z/] 

m/s 01/0|� Ã.Z*-�Y .Ã�Y|<Y Ã1v< �´�@ ,ËZ_ ,+ .1] h$1" ¾Ë|] É�ÌU)…Y. 7Ì� (. $Y�/' Y1/# É.=$= VZ<Z+ d¸-z» {Z:< $. Ã.Y
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 ,-TZË LZË�m ÉY1# ,+ )�Y h$1" ¾Ë|]$.VZ<Z+ ],�Y Ã|3». ,¸Ì�=&�U¾+= ,-�%U L|� &�U �Y u_ ],,/] VZ<Z+ ,¸Ì�= )5/�
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^D? ,6Ì-< $. = ,<15< )TZ] �Y 8B }=�? $. GË��4 |�Z] Z». �ËYETY V1�v» L|�Ê»..�U .
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Ã.Z*-/�Y Ã.1/4 L|/� ^D/? Ê/A $. )/]1A$ )H�/< �Y É1Ì+ g�Z< �-�] Ã.14 L|� ^D? ^Ì-3Ì� ÊjZË$ É�Z�2|» ÉY�]
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V1�v» .+ fzD» ,+ Y$ )]1A$ )H�< ,2.ZX» ‡Q k�AÊ» LZD< )�Y L.�+ ^D? |3ËB�T Ã|33 |#. .&Z/6<Y hZ/:Ì:v4 NZ�Y�]
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Ã.Y. ÉZS? G]�» O�1-» ,DË$ =Z#(RMSE)2
¾Ë�/-/] �63/� ÉY�]
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,+iM exp, )]1A$ É1Ì+ $. Ã|� Ã|#ZD»iÃ�Y|<Y ¾Ì»Y É�ÌU ,ipreM ,)]1A$ É1Ì+ �Ì/_ . V|/» �Y Ã|/� Ê/3Ì] $i¾Ì/  
Ã�Y|<Y É�ÌU ,NhY|#ZD» .Y|X4 )Ã.Y. Z#(=n)]ZY .Y|X4 ] ÉZ# ,2.ZX» $. ,-T$ $Z+)�Y ,.

^D? ÉZ#Z». �Y ^Ë �# ÉY�] V=|m h(.ZX» ¾+)1(f?Z� O�1-» = Ã|� }Y�z-�Y d/¸-z» ÉZ/#Z». $. m�Y�] )'. ÉZ#
 ,] V|» �# ÉY�])�. ,�ËZ:» �´Ë|°Ë Z] = |»B Y �4�] V|» ,� = Ã|� V|» ÉY�]= 8Zz-< )/]ZY = WËY�j �4�] ÉZ# ÉZ/#Z». ÉY�/] Z/#

,] d¸-z»^D? Ê3v3» $Y.15< = |»B )�.|� 7�$ EÌ< É1Ì+ ,'$= L|�.

1 - Chi-Square 
2 - Root Mean Square Error 
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,Á|m 1-,|& )Z/ 3-Ì��=� 1:y)*ZQ·|& �{ Ã{ZNf�Y {�-& ^*Z0 �fQ] Ã{-e 3|7 
dË.$ V|» &Z< V|»*Gm�» 

1¾41Ì< )-exp( ktMR ]14[

2ZÌ_ )-exp( nktMR ]13[
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Abstract 
 

In this paper, thin layer drying behaviour of Kiwifruit slice was experimentally investigated 
in a convective type dryer and the mathematical modeling performed by using thin layer drying 
models given in literature. Drying experiments were conducted at inlet drying air temperatures 
of the 40, 50, 60, 70 and 80 ºC; for samples of 6 mm thickness, at a drying air velocity of 1.5 
m/s and with three replications in each treatment. Ten different thin layer mathematical drying 
models were compared (according to their coefficients of correlation) to estimate the drying 
curves. The effects of drying air temperature on the model constants and coefficients were 
evaluated through a non-linear regression technique. The models were compared according to 
three statistical parameters of: root mean square error, chi-square, and modeling efficiency. 
According to the obtained results, Midilli et al. model could satisfactorily describe the drying 

curve of Kiwifruit slices with EF=0.998814, 
2x = 0.000101 and RMSE= 0.009917 at different 

temperature. 
 
Keywords: Modeling; kiwifruit; non-linear regression; thin layer 


