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Abstract: Using fresh apple slices as the research object and the low-temperature solar adsorption drying (LSAD) system developed in
our company as the experimental facility, the effects of drying temperature, relative humidity, drying medium flow rate, sample loading amount
and slice thickness on the LSAD characteristics of apple slices were investigated. The results showed that the LSAD process could be divided
into three stages: Adjustment, constant speed, and decelerating drying stages. The drying temperature had the most significant effect on the
drying rate of fresh apple slices e.g. drying at 50 “C reduced the drying time by 65.9% than at 10 C. The primary and secondary influences of
the variables on the drying of apple slices were drying temperature > relative humidity > flow rate of drying medium > slice thickness> sample
loading amount. The optimum process conditions for LSAD of apple slices were: drying temperature 50 ‘C, relative humidity 20%, flow rate of
drying medium 0.9 m/s, sample loading amount 7.5 kg/m?, slice thickness 3 mm. The mathematical software was used to select and fit the
experimental data by three models, and the mathematical model of apple slice drying had the highest fitting degree with Page model. The
mathematical equation for LSAD of fresh apple slices was MR = exp (-0.00557*t"1.76669). The establishment of such a model provides the
theoretical support for the application of LSAD to the production of dehydrated apple slices.
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Fig.1 Structure diagram of solar low-temperature adsorption
drying system
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Fig.2 Moisture ratio curve of apple SLAD under different
humidity
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Fig.3 Moisture ratio curve of apple SLAD at different
temperatures
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Fig.4 Moisture ratio curve of apple SLAD at different loading
amount
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Fig.6 Moisture ration curve of apple SLAD in different slice
thickness
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Table 2 Orthogonal experiment arrangement and results

XS AFREBE/C BANEEY% CR#E/(ws) DHEAEZ/(kgm®) EAEE/mm FiRid%/(g/min)
1 1(20°C) 1(20%) 1(0.3) 1(5.0) 13) 0.1710
2 1(20°C) 2(30%) 2(0.5) 2(7.5) 2(6) 0.0184
3 1(20°C) 3(40%) 3(0.7) 3(10.0) 3(9) 0.0109
4 1(20°C) 4(50%) 40.9) 4(12.5) 412) 0.0121
5 2(30°C) 1(20%) 2(0.5) 3(10.0) 412) 0.3227
6 2(30°C) 2(30%) 1(0.3) 4(12.5) 3(9) 0.3730
7 2(30°C) 3(40%) 4(0.9) 1(5.0) 2(6) 0.1427
8 2(30°C) 4(50%) 3(0.7) 2(7.5) 1(3) 0.3126
9 3(40°C) 1(20%) 3(0.7) 4(12.5) 2(6) 0.5580
10 3(40°C) 2(30%) 4(0.9) 3(10.0) 1(3) 0.5590
11 3(40°C) 3(40%) 1(0.3) 2(7.5) 412) 0.2290
12 3(40°C) 4(50%) 2(0.5) 1(5.0) 3(9) 0.1076
13 4(50°C) 1(20%) 4(0.9) 2(7.5) 3(9) 1.3643
14 4(50°C) 2(30%) 3(0.7) 1(5.0) 49) 0.9887
15 4(50°C) 3(40%) 1(0.3) 4(12.5) 1(12) 0.5832
16 4(50°C) 4(50%) 2(0.5) 3(10.0) 2(6) 0.4759
kl 0.053 0.604 0.308 0.353 0.406
K2 0.288 0.485 0.258 0.481 0.294
K3 0.363 0.241 0.468 0.338 0.464
k4 0.849 0.223 0.520 0.382 0.388
R 0.796 0.381 0.262 0.143 0.170
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Table 3 Three basic drying models
i BARA AR AR AR A2
1 FRIHAE Fe AR MR=exp(-Kt)
2 AR RAYHAEA MR=Aexp(-Kt)
3 FEibH5A2  Page HAEAEA  MR=exp(-Kt"")
7E: MR AER K FRRITAZ KL, t 5 K Fa8ETIRAT 1) /h;
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Table 4 Calculation result of three basic drying models

AR L AR R A2 Wikt KREFFTA HREREK HERHK FTHEK
FeHAERY MR=exp(-0.0497*t) 0.10819 0.3395 0.9423 0.8696 0.5657
BORYHAER MR=1.1895%exp(-0.0613%t)  0.08584 0.2137 0.9604 0.9179 0.3758
Page 7 A242AI*  MR=exp(-0.0033*t""*')  0.02908 0.0245 0.9959 0.9905 0.0426
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Fig.8 Test curve of SLAD mathematical model
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