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Abstract: The cavitation effect of ultrasonic waves can improve the efficiency of mass transfer in the process of osmotic dehydration. In
order to study the drying characteristics-and energy consumption of peach slices during ultrasound-assisted osmotic dehydration in combination
with infrared radiation, drying experiments after ultrasound-assisted osmotic dehydration were carried out at 60, 70, and 80 C, respectively; the
drying curves were obtained, and the mathematical madels for the drying kinetics were established. Meanwhile, the energy consumption during
the drying process was analyzed. The results showed that ultrasound-assisted osmotic dehydration could improve the ratio of water loss and solid
gain. The appropriate ultrasound-assisted osmotic times were set at 30 min (T;) and 60 min (T,), and the Verma et al. model was found to be
suitable to describe the drying characteristics of peach slices during the ultrasound-assisted osmotic dehydration and infrared radiation. The
effective moisture diffusivity. values of non-treated, T; and T, treated peach slices at 60, 70, and 80°C were in the ranges of 8.8789 x<10°~1.3011
=x10® m? s, 7.1213 %<10°~1.0393.x<10® m? s, and 6.6771 x10°~8.7785 x10"° m? s, respectively. With the increase in temperature, energy
consumption. reduced but increased after ultrasound-assisted osmotic dehydration. Under different treatments, energy consumption increased
rapidly with a moisture content of about 0.3 (dry basis), which can be a moisture conversion point to use other drying methods, such as
explosion puffing drying at varied temperatures and pressures, to reduce energy consumption and improve product quality. This study provides a
reference for the parameter optimization in the infrared drying of peach slices and the development of new fruit slices.
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Fig.1 Schematic diagram of infrared drying equipment
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TREE  TRAH BE S 2 ik
k a g R RMSE 7

60°C 0.0266 0.9976 00140 “ 2.0882x10"

70°C 0.0352 0.9983 00118  1.4733x10*

80°C 0.0396 0.9990 0.0092.  9.0769x10°

T,+60°C 0.0253 0.9893 0.0286  8.6056x10™

Newton T+70°C 0.0312 0.9945 00208  4.6333x10*

T,+80°C 0.0385 0.9961 00172  3.1467x10*

T,+60°C 0.0227 0.9854 00336  1.2000x10°

T,+70°C 0.0283 0.9896 00279  8.2764x10*

T,+80°C 0.0330 0.9916 00251  6.6750x10*

60°C 0.0337 0.9346 0.9982 00120  1.6125x10*

70°C 0.0457 0.9238 0.9991 00082  7.642x10°

80°C 0.0419 0.9834 0.9989 00090  9.4167x10°

T,+60°C 0.0500 0:8134 0.9950 00190  4.9000<10*

Page T,+70°C 0.0472 0.8824 0.9965 00162  3.0143x10*

T,+80°C 0.0521 0.9105 0.9971 00144  23643x10*

T,+60°C 0.0519 0.7790 0.9946 00199  4.4118x10*

T,+70°C 0.0549 0.8147 0.9950 00187  3.9500<10*

T,+80°C 0.0500 0.8134 0.9950 00190  4.9000<10*

60°C 0.0263 0.9905 0.9976 00138  2.1375x10*

70°C 0.0347 0.9877 0.9983 00112  1.4357x10*

80°C 0.0396 0.9985 0.9989 00091  9.7500x10°

N A T,+60°C 0.0243 0.9690 0.9896 00273  83176x10*

_ T, +70°C 0.0306 0.9829 0.9945 00202  4.6857<10*

andpabls T,+80°C 0.0380 0.9879 0.9959 00168  3.2429x10*

T,+60°C 0.0215 0.9593 0.9862 00317  1.3000x10°
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T,+80°C 0.0321 0.9765 0.9916 00242  6.6467x10*

60°C 0.0018 0.0304 0.0283 0.9999 00017  3.4793x10°

Verma et al. 70°C 0.0039 0.0335 0.0375 0.9997 00043  2.2557x10°

80°C -0.0015 0.0098 0.0002 0.9999 00018  4.2595x10°

T,+60°C 0.0034 0.0913 0.0300 0.9995 0.0060  4.3057x10°
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Table 3 Moisture effective diffusion coefficients of peach slices
under different drying conditions

B G H I HA I D /(P 5 R?
60 C 8.8789x10° 0.9421
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80 C 1.301110® 0.9209

T,+60 C 7.1213%10° 0.9361

T,+70 C 9.5064%107 0.9326
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