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Medium and Short Wave Infrared Drying Characteristics and
Color Changing of Apple Slices

Ju Haoyu Xiao Hongwei Bai Junwen Xie Long Lou Zheng Gao Zhenjiang
(College of Engineering, China Agricultural University, Beijing 100083, China)

Abstract; In order to improve the drying quality of apple slices and shorten the drying time, medium and
short wave infrared was applied to drying apple slices. The drying experiments were investigated under
different drying temperatures, slice thicknesses and radiation distances. Experimental results showed that
the drying temperature had a significant influence on the drying processing, while the slices thickness was
less significant and the radiation distance was the last. The whole drying procedure appeared a falling rate
period. According to Fick’s Second Law, the water effective diffusion coefficient (D ;) was worked out.
In medium and short wave infrared drying condition, the D, ranged from 2. 85 x 10 ' m*/s to 7. 24 x
10 """ m*/s. The activation energy determined from Arrhenius equation was 36. 58 kJ/mol. On the other
hand, drying temperature had a marked impact on the color changing, while the slices thickness and
radiation distance had a little influence on color value. Both high L* value and drying efficiency were
ensured when the drying temperatures was 70°C ,slice thickness was 5 mm and the radiation distance was
80 mm.
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Fig.1 Schematic diagram of medium and short wave

infrared drying equipment
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Tab.1 Design and parameters for experiments

WRFS  THREE T/C

AT H/em  YIR R D/mm

1 60 12 5
2 65 12 5
3 70 12 5
4 75 12 5
5 80 12 5
6 70 8 5
7 70 16 5
8 70 12 3
9 70 12 7
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Fig.2 Drying curves and drying rate curves of apple slices under different drying temperatures
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Fig.4 Drying curves and drying rate curves of apple slice under different radiation distances
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Tab.2 Analysis of variance for single factor experiment
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Tab. 3

InM B AME AXAKSBERT B RH
InM, linear regression formulas and effective

moisture diffusion coefficients of apple slices

R S [ 4 2 R? D, g/m? s
1 InMg=-1.360x10"*¢-0.0589 0.9785 3.44x10°'
2 InM,=-1.560x10"%:-0.0142 0.9925 3.95x10"'°
3 InMg=-1.902x107%7+0.0121 0.9844 4.82x10°'°
4 InMp=-2.419x107%1-0.1159 0.9449 6.13x10°"
5 InMp=-2.859%x107%1-0.0368 0.9813 7.24x10°"
6 InM,=2.501x10""¢1-0.0606 0.9830 6.34x10°"
7 InM,=1.794 x10 %1 -0.072 1 0.9686 4,54 x10°"°
8 InMp=-3.129x10"*-0.1167 0.9915 2.85x10""°
9 InMp=-1.027x10"%/-0.0852 0.9499 6.39x10°"
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Fig.5 Relation curves of moisture effective diffusion

coefficients and drying temperatures

26 AETREGNERFEFNZN
Hi P 6 AT, TR X TR S R
PEAT S E R IR T AN TR V)R VR R R AR A BE S R Y

i 325 B 55 KM, 9K 5 B 2 T B2 B B T T 3 0/
AT B B D AE TR IR BE 60°C I, 3 R vp i &
1 S AL (PPO) {5 B A AR @5 B3 ) 1 T e o
AR K SRR & A AR 7 0 3 R A
SEREEAR . @ FEIRE R 0 R R SE R
WM TROT DA S5 W A0 %, 2 A 26 P 7 R, 43 SR
() L7 EEAR o PR I 336 24 9 A0 3L T L A5 o B L
{5, 2536 5 Kamil ™ 1 YT pomrg sl B —5 . It
Ah W6 A8 A5 BRI, o B, LT p N e LTl
AL LS T4 103 G A A i o 24 TR IR A
65°C KR 5T BE B9 2 120 mm, PJ 4 JEE K 5 mm 5
L™ g 82,97, T HAt i T 0 v 0 4k L 25 T e
TS BN A LT (81.140) A1 KT 45 31 19
SESR A LT (75.860) 1 2 R F TR IR B AE 70°C
i T4 K T 65°C 1 T M 3 %, HL (8 45 4R B
A, T 5 e AT L e TR S 70°C

90 90
70 oy N N
=50 250 § § § 2:
. | . .
10 ot 8 B L u
’ ﬁﬁhﬂ'ﬂlﬁ?%/mmléo t)]ﬁ}?—sfﬁ/mm 7
6 AT T SR € P

Fig.6 Apple slices’ color value under different drying conditions
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