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Drying Characteristics of Longan Flesh by Infrared Radiation
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Abstract

This study was conducted to determine drying characteristics of longan flesh by infrared radiation (IR) using
twin IR heaters having a radiated length of 300 mm and 17 mm in diameter with 500 Watt for each heater. These twin
IR heaters were placed in a parabolic sheath. Using two parabolic sheaths, IR radiated in a range of 3—8 micrometer
falling in the far infrared radiation (FIR). The distance from IR heater to a longan surface was fixed at 25 mm. In the
present study, the effects of IR intensities, 0.521, 0.625 and 0.729 W.cm™ and air velocities blew over the sample

surface of material being dried, 0.4, 0.7 and 1.0 m.s”" on moisture loss and dried longan flesh qualities were investigated.
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A-grade longans cv. E-dor (approximately 27-28 mm diameter) were used in this study. The longan flesh with the
initial moisture content of 80 % w.b to be dried to final moisture content of 18% w.b. according to Thai Community
Product Standard number 136/2546. Drying rates were used to determine an appropriate empirical longan flesh drying
model. It was found that the use of infrared intensities of 0.521-0.625 W.cm” led to shorten the drying time and
consequently lower the specific energy consumption while the use of air velocities of 0.7-1.0 m.s” inversely affected.
The dried longan flesh gave the higher values of lightness and total color difference when using the infrared intensity
0f 0.625 W.cm™, the lightness was directly affected by the air velocities. The hue angle identified the yellowish brown
of dried longan flesh. From the findings, we could draw the drying conditions of flesh longan with infrared radiation as

infrared intensity of 0.625 W.cm™ and air velocity of 0.7 m.s”. The Page Model described the moisture loss within

acceptable ranges.
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IK Intensity

(W/em?®) Air velocity (m/s)  McC (% wb) Drying time (min) SEC (k] /g water evap)
0.521 0.4 1183049 = 5514159 a 69.93+20.50 abc
0.521 0.7 15474275 ™4 5124119 a 942343199 ¢
0.521 1.0 18.03+2.44 9 486122 ab  77.79+14.15 abc
0.625 0.4 19174035 ¢ 276427 bc  58.68+13.86 abc
0.625 0.7 10.10£1.80 ° 3964138 abc  71.4642458 abc
0.625 1.0 14674356 ™ 505479 ab  90.87+14.68 ¢
0.729 04 1053+2.15 ° 212+48 N 51.39+11.73 ab
0.729 0.7 12704200 194424 ¢ 45484715 a
0.729 1.0 15.73¢1.72 ™4 4644224 ab  83.49+18.40 be

s »
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IR intensity  Air velocity

Model name (W/cm?) (m/s) constants; k in min™’ R’ Chi-square RMSE
Newton 0521 0.4 k=0.0054 09712 0.0265 0.0132
0.7 k=0.0055 0.7446 0.0472 0.0235

1.0 k=0.0049 0.8640 0.0476 0.0237

0.625 0.4 k=0.0111 0.8905 0.0651 0.0324

0.7 k=0.0030 0.9889 0.0019 0.0010

1.0 k=0.0105 0.7343 0.0866 0.0432

0.729 0.4 k=0.0127 0.9497 0.0364 0.0181

0.7 k=0.0116 0.9397 0.0581 0.0289

1.0 k=0.0120 0.8310 0.0663 0.0331

Henderson & Pabis  0.521 0.4 k=0.0054, a=1.3871 0.9712 0.0090 0.0045
0.7 k=0.0055, a=1.4538 0.7446 0.0193 0.0096

1.0 k=0.0049, a=1.6572 0.8640 0.0181 0.0090

0.625 0.4 k=0.0111, a=1.8458 0.8905 0.0452 0.0224

0.7 k=0.0030, a=1.0581 0.9889 0.0000 0.0000

1.0 k=0.0105, a=3.1986 0.7343 0.2552 01272

0.729 04 k=0.0127, a=1.4801 0.9479 0.0133 0.0066

0.7 k=0.0116, a=1.7465 0.9397 0.0330 0.0164

1.0 k=0.0120, a=1.9165 0.8310 0.0515 0.0256

Page 0.521 0.4 k=0.0001, N=1.7197 0.9911 0.0002 0.0001
0.7 k=0.0001, N=1.7517 0.9842 0.0016 0.0008

1.0 k=0.0000, N=1.7379 0.9847 0.0007 0.0004

0.625 0.4 k=0.0000, N=1.9863 0.9913 0.0003 0.0002

0.7 k=0.0002, N=1.4407 0.9606 0.0022 0.0011

1.0 k=0.0000, N=1.9129 0.9824 0.0006 0.0003

0.729 0.4 k=0.0000, N=2.0513 0.9677 0.0014 0.0007

0.7 k=0.0000, N=2.1061 0.9865 0.0002 0.0001

1.0 k=0.0000, N=2.0212 0.9823 0.0004 0.0002

Modified Page 0.521 0.4 k=0.0037, N=1.7500 0.9911 0.0002 0.0001
0.7 k=0.0036, N=1.7500 0.9842 0.0017 0.0008

1.0 k=0.0029, N=1.7500 0.9847 0.0008 0.0004

0.625 0.4 k=0.0057, N=1.7500 0.9913 0.0010 0.0005

0.7 k=0.0032, N=1.7500 0.9606 0.0068 0.0034

1.0 k=0.0041, N=1.7500 0.9847 0.0007 0.0003

0.729 0.4 k=0.0077, N=1.7500 0.9677 0.0021 0.0010

0.7 k=0.0061, N=1.7500 0.9865 0.0018 0.0009

1.0 k=0.0060, N=1.7500 0.9823 0.0006 0.0003
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