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Abstract: The experiment was carried out at different drying temperatures (50,60, 70, 80 “C) and infrared powers (675, 1350, 2025 W).
The results showed that drying temperature had a significant influence on the drying rate of kiwifruit. The drying time decreased with the
increase of the drying temperature and infrared power. T he processingtime of kiwifruit was less affected by the power. According to statistical
parameters. The Page model was found to be the best to simulate medium and shortwave infrared radiation dry ing of kiwifruit slices among the
six mathematical models. There was-a good agreement between the experimental and predicted values. Since the medium and shortwave
infrared radiation drying of kiwifruit slices was mainly dominated by falling period, the Fick’s second law of diffusion was employed to
calculate the value of moisture effective diffusivity (Der), which ranged from 3.397010°to 1.2960>10° /s, and increased with increasing the
drying temperature and infrared power. The activation energy determined from Arrhenius equation was varied from 30.237 to 41.551 kJ/mol.
This research providedthe technique basis for the ap plication of medium and shortwave infrared radiation dryingtechnology in dryingkiwifruit.
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Table 1 Mathematical models for drying kinetics
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Fig.1 Influence of dryingtemperatures on the moisture content
and drying rate
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Table 2 Statistical results of drying models for kiwifruit slicesunder the different medium and shortwave infrared radiation conditions

A REIC HEMN A A S Va RMSE R?
k
50 675 0.00837 0.00209  0.05656  0.98180
60 675 0.01413 0.00201  0.04830  0.98083
70 675 0.02060 0.00253  0.04555  0.97647
80 675 0.02461 0.00341  0.04427  0:97099
50 1350 0.01144 0.00179  0.04478  0.98342
Newton 60 1350 0.01906 0.00128 0.03068  0.98604
70 1350 0.02475 0.00177  0.03005, “ “0.98259
80 1350 0.02937 0.00228 “0.02962  0.97961
50 2025 0.01008 0.00239  0.05963 . 0.97914
60 2025 0.01486 0.00230 . 0.04835 0.97876
70 2025 0.02112 0.00229. 0.04121  0.97839
80 2025 0.02445 0.00299 / 0.03886  0.97402
k n
50 675 0.00182  1.3208 1.99x10%.  0.00518  0.99827
60 675 0.00292  1.36373 1.96x10*  0.00450  0.99814
70 675 0.00390  1.41361 9.72x10*  0.00165  0.99910
80 675 0.00457  1.43398 1.56x10*  0.00187  0.99867
50 1350  0.00277 1.31473 2.05x10*  0.00492  0.99810
Page 60 1350  0.00563 1.29752 1.91x10*  0.00439  0.99792
70 1350  0.00673  1.33563 1.71<10*  0.00274  0.99831
80 1350  0.00740-" 1.37030 1.36x10*  0.00163  0.99878
50 2025 . 0.00187  1.36650 1.46x10*  0.00350  0.99873
60 2025  [0.00301  1.37148 1.78x10*  0.00357  0.99836
70 2025 7 0.00449  1.38594 1.24x10*  0.00211  0.99883
80 2025  0.00539  1.38833 2.62x10*  0.00314  0.99773
a k
50 675 1.07382  0.00908 0.00150  0.03889  0.98701
60 675 1.07868  0.01526 0.00149  0.03433  0.98578
70 675 1.08494  0.02221 0.00191  0.03255  0.98219
80 675 1.07961  0.02636 0.00282  0.03386  0.97596
Heénderson | 50 1350  1.07135 0.01232 0.00132  0.03157  0.98783
and Pabis 60 1350  1.06296  0.02022 0.00101  0.02323  0.98897
70 1350  1.06328  0.02617 0.00147  0.02351  0.98553
80 1350  1.06378  0.03101 0.00196  0.02353  0.98245
50 2025  1.08451  0.01102 0.00164  0.03942  0.98563
60 2025  1.07945 0.01604 0.00173  0.03450  0.98409
70 2025  1.07875 0.02265 0.00178  0.03018  0.98324
80 2025  1.07063  0.02600 0.00255  0.03063  0.97782
TR
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a k c
50 675 110241 0.00822  -0.04302 000119 002968  0.98969
60 675 100185 001454 -0.01988 000143 003140  0.9864
70 675 110751 0.02047  -0.03320 000171 002734  0.98411
80 675 115821 0.02073  -0.10599 000154 001696  0.98687
50 1350 108819 0.01159  -0.02560 000119 002744  0.98896
60 1350 106729 0.01989  -0.00645 000104 002282  0.98868
Logarithmic 79 1350 108093 002444  -0.02620 000133 002001  0.98686
80 1350 110341 0.02687 -0.05637 000140  0.01542 "~ 0.98745
50 2025 111113 001005 -0.03974 000136 . 0.03125 098812
60 2025 110447 001469  -0.03695 000147 002784, 098649
70 2025 110085 0.02088  -0.03262 000156  0.02500  0.98525
80 2025 115200 0.02025 -0.10979 000124 001360 0.98926
a ko b ki
50 675  -0.10923 67028914 110923 0.00943 " 000128 /003084  0.98884
60 675  -0.14764 79692.434 114764 001626 000109/ 002280  0.98966
70 675  -0.20773 198x10° 120773 002459 000102 001524  0.99055
80 675 022752 44324926 122752 .0.02965 000162~ 001620  0.98620

Aok b

Ak

50 1350  -0.12006 168262.8
60 1350  -0.14293 111264.2
70 1350  -0.17949 323946
80 1350  -0.21960 1.60x10°
50 2025  -0.13496 25036.75
60 2025  -0.15327 64896:91
70 2025  -0.19520" 1.39x10°
2025 -0.19803 3.46x10’

Two-term

1.12006 ~ 0.02293 0.00105 0.02303 0.99031
1.14293 _ 0.02170 - 6.82x10*  0.01433 0.99255
1.17949° 0.02881 8.84x10“  0.01237 0.99129
1.21960. 0.03509 9.98x10“  0.00998 0.99107
1.13496  0.01158 0.00128 0.02805 0.98885
1.15327  0.01715 0.00125 0.02242 0.98851
119520  0.02495 0.00101 0.01508 0.99051
119803  0.02883 0.00169 0.01694 0.98528
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Fig.3 Comparison of the predicted values by the Page model
andexperimental valuesof moisture ratio with varying time at

different drying conditions
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Table 3 Moisture effective diffusivity of kKiwifruit slices under different drying temperature and power

T B W FHEBEIC KRS FAE Sk FH R A A K Derr
675 50 INMR=-0.010061+0.04898 0.95491 3.3970<10°
675 60 INMR=-0.01245t-0.35820 0.87565 4.0760x10°
675 70 INMR=-0.02161t-0.14966 0.92088 7.1340<10°
675 80 INMR=-0.036621+0.33955 0.97505 1.2229x10°®
1350 50 INMR=-0.01178t 0.94433 4.0020x10°
1350 60 INMR=-0.01668t-0.06013 0.92620 5.6660<10°°
1350 70 INMR=-0.02211t-0.16637 0.91603 7.5110<10°
1350 80 INMR=-0.011781+0.37138 0.97380 1.2603x10°
2025 50 INMR=-0.01391t-0.25741 0.89665 4.6970x10°
2025 60 INMR=-0.019951t-0.81969 0.89278 6.7370<10°
2025 70 INMR=-0.023138t-0.30079 0.89647 7.8130<10°
2025 80 INMR=-0.038381+0.11964 0.96326 1.2960x10°®
M55 (7)) ATRUK A R BUR B B AR NDs5 1 Sepdrz:, Hilxny B, —#
T +273.15 R
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