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4. Rate falling
5. Bubble end point
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Table 1 ANOVA for selected factorial model Mdb(g)

p-value
Source Sum of Squares df Mean Square F Value Prob > F
Model 128.43 15 8.56 136.32 < 0.0001 significant
A-temperature 8.71 2 4.35 69.31  <0.0001
B-Air velocity 5.49 1 5.49 87.36  <0.0001
C-time 113.71 10 11.37 181.03 < 0.0001
AB 0.53 2 0.26 0.0204
Residual 3.14 50 0.063
Cor Total 131.57 65
Std. Dev. 0.25 R-Squared 0.9761
Mean 2.41 Adj R-Squared 0.9690
CV. % 10.41 Pred R-Squared 0.9584
PRESS 5.47 Adeq Precision 45.591
-2 Log Likelihood -13.69 BIC 53.35
AlCc 29.42
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Fig 3 Linear Fit moisture dimensionless (a) air
velocity 4 m/s (b) air velocity 2 m/s
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Fig 2 Changes in moisture content during frying (a)
Air velocity 4 m/s; (b) Air velocity 2 m/s
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Table 2 Kinetic constant water loss(K,,)

Hot air temperature ~ Hot air flow rate (Kin)
O (m/s) (1/S)
140 > 01048
160 ) 0 1566
C o
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Table 3 Mass Transfer Parameters at different Air velocity and frying process temperatures.

. . diffusion coefficient Mass transfer cofficient Biot
Temperature  Air velocity h b
°C (m/s) (Dzeff) (hm) fumber
(m~/s) (m/s) (Bi)
140 4 8.56772E-08 5.3007E-05 0.616702
2 4.24738E-08 2.61937E-05 0.618683
160 4 9.42287E-08 6.04151E-05 0.641154
2 7.56261E-08 5.79034E-05 0.765653
180 4 1.54332E-07 0.000119062 0.771463
2 9.73494E-08 8.19385E-05 0.841696
Table 4 ANOVA and R-Squared for D.g Linear model
Source Sum of Squares df Mean Square  F Value 1131;;/31:;
Model 6.167E-015 2 3.083E-015 18.06  0.0212 significant
A-temperature 3.815E-015 1 3.815E-015 22.35  0.0179
B-Air velocity ~ 2.352E-015 1 2.352E-015 13.78  0.0340
Residual 5.122E-016 3 1.707E-016
Cor Total 6.679E-015 5
Std. Dev. 1.307E-008 R-Squared 0.9233
Mean 9.161E-008 Adj R-Squared  0.8722
CV. % 14.26 Pred R-Squared 0.7211
PRESS 1.863E-015 Adeq Precision  10.971
Table 5 ANOVA and R-Squared for h,, Linear model
Source Sum of Squares df Mean Square  F Value I?r -c:]l? l:‘}
Model 4.445E-009 2 2.222E-009 14.07 0.0299  significant
A-Temperature 3.709E-009 1 3.709E-009 23.48 0.0168
B-Air velocity 7.359E-010 1 7.359E-010 4.66 0.1198
Residual 4.740E-010 3 1.580E-010
Cor Total 4.919E-009 5
Std. Dev. 1.257E-005 R-Squared 0.9036
Mean 6.642E-005 Adj R-Squared  0.8394
CV.% 18.92 Pred R-Squared  0.6578
PRESS 1.683E-009 Adeq Precision  9.344
-2 Log Likelihood -122.54 BIC -117.17
AlCc -104.54
Table 6 ANOVA and R-Squared for Biot number (Bi,,) Linear model
Source Sum of Squares df Mean Square  F Value I?r -c:]l? l:‘}
Model 0.042 2 0.021 15.22 0.0269  significant
A-Temperature 0.036 1 0.036 25.93 0.0146
B-Air velocity 6.192E-003 1 6.192E-003 4.50 0.1240
Residual 4.128E-003 3 1.376E-003
Cor Total 0.046 5
Std. Dev. 0.037 R-Squared 0.9103
Mean 0.71 Adj R-Squared  0.8504
CV. % 5.23 Pred R-Squared  0.6268
PRESS 0.017 Adeq Precision  9.651
-2 Log Likelihood -26.66 BIC -21.29
AlCc -8.66
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In the food industry, fried ready foods are produced to improve the quality of
consumer health, It needs to optimize industrial production processes. In this context,
hot air frying is an alternative to deep oil frying to Potato products such as chips to
obtain with lower fat content. One of the most important points in designing,
modeling and optimizing the frying processes is to precise determination the mass
transfer parameters. Accordingly, in this study explores, the effects of mass transfer
parameters such as effective penetration coefficient, mass dimensionless Biot number
and mass transfer coefficient as well as activation energy in three temperatures(140 -
160 and 180 °C) and two different air flow velocities (2 and 4 m/s) At ten points with
a time interval of 60-600 seconds. In this study, for the first time, airflow velocity
was used as a variable in hot air frying and its results showed significant effects of
this factor on moisture outflow kinetics. Other results showed that all the mass
transfer parameters as well as the relative constant of water reduction were directly
proportional to the temperature and increased with increasing process temperature.
At two air flow velocity tested, all the parameters in except of the Biot number were
increasing. The activation energy results obtained by the Arrhenius equation were
also estimated at 2 m/s air flow velocity, larger amounts were calculated.

4



