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1. Midilli-Kucuk
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1. Regression coefficient (R2)

2. Root Mean Square Error (RMSE)
3. Reduced chi-square (y2)

4. Mean Bias Error (MBE)
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Table 1 Empirical models used to model data on drying

Model Name

Equation

References

Newton
Midilli-Kucuk
Hii, Law & Cloke
Approximation of diffusion
Henderson and pabis

MR = exp (-kt)

MR=a exp(—kt")+bt
MR=a exp(—kt")+c exp(-gt")
MR=a exp(—kt)+(1—a)exp(—k at)
MR = a exp(—kt)

Liu & Bakker-Arkema, 1997
Midilli et al., 2002
Hii et al., 2009
Yaldiz etal ., 2001
Beigi., 2016
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1. Fick’s Law

2. Spatial Coordinate
3. Fick's Law
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Fig 2 Effect of temperature on the drying kinetics of convective hot air drying (CHD) of pumpkin samples with 3, 5
and 7 mm thicknesses (a, b and c)
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1. Hii, Law & Cloke
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Table 2 The effective diffusion coefficient values of CHD process

The effective diffusion coefficient(Deg (m?/s))

7500) 650C) 550C) W
Thickness (mm
8.6739107° 52588710 3.92387x107° 3
1.72392x107 1.19591x1077 9.80571x10* 5
1.34147x10” 9.98905%107"° 9.52237x107° 7

Table 3 Activation energy values of the convective hot air drying

Activation Energy (kJ/mol)

Thickness (mm)

37.5310588
26.6862772
16.1407996

3
5
7

Table 4 The best treatments of convective hot air drying of pumpkin sample at 55 (°C) and 7 (mm)

thickness
Thickness/ Model
R*RMSE RMSE  Radi R SSE Model Coefficients Temperature N° N
A ame
(§9)
2579463364 0003876 09998 09998 0001187 & 0-7769,b=0.2119,k=0.0009723, 7/55 HCL 1
g=0.01159
a= 0.5, b= -0.02498, Midilli-
9.981318681 0.091 0906  0.9083 0.6708 10285 1, 10395 7/55 ook
63.51592357 00157 09972 09972  0.02047 k=0.0103 7/55 Newton 3
Approxim
7157819225 001394 09978 09978  0.01573  a=-0.7764,a=0.8577, k=0.01348 7/55 atinof 4
diffusion
Henderso
64.67574578 001542 09973 09973  0.01949 a=1.009, k=0.01042 7/55 nand 5
pabis

G g 2 S gl SHLS 5oL s Ju s V/A0

A3l e YPYATYY 4= s RV/RMSE

Table 5 Results of refractance window method at 95 (°C) and 7 (mm) thickness
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Fig 3 logarithmic changes of moisture ratio on time by convective hot air drying method
in determination of effective diffusion coefficients for thicknesses of 3,5 and 7 mm
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Fig 6 Logarithmic changes of the moisture ratio on drying time by cast tape drying (CTD) process to determine the
effective diffusion coefficients for a thickness of 3,5 and 7 (mm)

Sles 3 Cusby e dad ol adl gl cal sds 55058
sy e Ao Y ) sle cubis 5 (518 sl ax ) AY
Gl [T 1T ey V0V T M/S B /g0 x VT ms
Av sV glabes jscsby S dse i ol o ailoy sy
VIms 5 ATV MY s (s (LS Sl asys)
YooYl Culii s b e opp gl MV IT cts AAYX
ax55) 4 Ve glabes) o STl b sy b Gre o)
YA T /S el s s 3E cals (GLS sl
35 e Sl [TV I3 S el MAEX VMY
Vox VT /s L AN MS s 55 s casb,

2/, R . Z .z
m7/s ol dosmoysn sl Bl [YYILs S 508

IFe] o el e YT mYs s Ve

1. Physalis Fruit Purée

B P9 Pt Smh ol b (s p - V-0

Sl
jﬁ&)ug\);}&bv%;}ﬁb}b%\f’id\}:,a&::;dé\ﬁ
Glas  asb) S 00,80 (LSOl 26 2, b all
3k Vdsdr 53 s e 5 IS s Al 0k
i ) ek (K gl 508 S5 sla Y Cosb, g
s w55 St slas 1 L oS ol 0L sl o
LosS = buwy sl ol cll o il cusb, Jse 358
33,5 n o e o3l 4 e 1k Sl g LS
A 33) VO las 53 33,8 e edalin N Uyl 5l a5 shilen
358 ot M VL G o) Vo Cales 5 LS Sl
o Csby e Sk b palie el ey b e

SIosliS DV same plo Sl e il Lo s s b


http://dx.doi.org/10.52547/fsct.18.118.297
https://dorl.net/dor/20.1001.1.20088787.1400.18.118.2.0
https://fsct.modares.ac.ir/article-7-35888-en.html

[ Downloaded from fsct.modares.ac.ir on 2025-08-03 ]

[ DOR: 20.1001.1.20088787.1400.18.118.2.0 ]

[ DOI: 10.52547/fsct.18.118.297 ]

Vv 53T A oy05 DA osleds

Table 6 the effective diffusion coefficients (De (m”/s)) obtained by cast tape drying (CTD)
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Table 7 Activation energy values of the cast tape drying (CTD)

Activation Energy (kJ/mol)

Thickness (mm)

33.5045886
20.32657
13.6915

3
5
7
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In this study, the drying process of pumpkin thin layers was investigated by cast tape

drying (CTD) and convective hot air drying (CHD) methods and the effect of
temperature and drying kinetics of the pumpkin was determined along with the best
mathematical model to fit the changes on moisture content to time ratio. At first,
Pumpkin slices were prepared with 3, 5 and 7 mm thicknesses. Drying was
performed at 75, 85 and 95 (°C) by CTD method and at 55, 65 and 75(°C) by CHT
method in triplicate. Based on the kinetic model evaluated by Hii, Law and Cloke,
the 7 mm thickness was selected as an optimum thickness in both drying methods.
The optimal drying temperature ranges were 55 and 95 (°C) by CHD method and
CTD method, respectively. Five mathematical kinetic models were fitted on the
experimental data using four criteria including, Determination of Coefficient (R%),
Root Mean Square Error (RMSE), Sum of Squares (SSE) and Chi-square (y°). Also,
effective diffusion coefficient (D) and activation energy (Ea) were calculated. The
results showed that Hii, Law and Cloke’s model predicted the drying behavior during
CTD. Activation energy of 37.5310588kJ/mol and 20.32657 kJ/mol was calculated
for CHD and CTD methods respectively. The best mathematical model for drying a
thin layer of pumpkin by CTD and CHD method was proposed Hii, Law and Cloke’s

model.
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