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Cashew Kernel Drying with Rotating Tray Dryer
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ABSTRACT

The objective of this research is to investigate a suitable condition for drying cashew kernel with rotating
tray dryer. Criterion used to consider are as follows: quality of product after drying, drying time and specific
energy consumption.

Experimental results showed that the drying time decreased when drying air temperature increased.
The appropriate drying condition is at drying air temperature of 90°C, recycled air fraction of 0.45 and specific
air flow rate of 70 kg dry air/h-kg dry cashew kernel (air velocity 0.07 m/s). The product quality after drying
is acceptable while drying time is low. The specific energy consumption is 68.22 MJ/kg water evap. or 6.85
MJ/kg cashew kernel. Drying cost analysis is reported at 260 baht/kg water evap. or 26.13 bath/kg cashew
kernel.
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Figure 1 Schematic of rotating tray dryer showing the principal components.
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Figure 2 Dimension of a drying chamber.
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Figure 3 Mechanical of shaft power in drying chamber.
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o Temperature, dry basis {;TTo, T3, T4, Ts, Tg)
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o Air speed (M, Vo)
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Table 1 Experimental results of cashew kernel drying at the same final moisture content.

Description Test no.
1 2 3 4 5 6

Drying air condition
Average temperaturéQ) 80.9 80.9 80.1 90.9 90.4 90.3
Initial weight (kg) 413 414 4.17 4.07 4.31 4.27
Specific mass flow rate 70 70 70 70 70 70
(kg dry air/h-kg dry cashew kernel)
Fraction of air recycled (%) 65 75 85 65 55 45
Ambient condition
Average temperaturéQ) 31.1 32.1 329 31.5 31.2 30.5
Average relative humidity (%) 64.3 58.7 61.1 61.7 65.8 70.1
Condition of cashew kernel
Average moisture before drying (% db) 13.02 1399 1327 1327 1310 1395
Average moisture after drying (% db) 3.50 3.50 3.50 3.50 3.50 3.50
Final weight (kg) 3.78 3.76 3.81 3.72 3.94 3.88
Energy consumption
Motor 1 for blower (kW-h) 1.83 2.00 2.00 1.74 1.70 1.59
Motor 2 for transmission (kW-h) 0.66 0.72 0.72 0.62 0.61 0.57
Heater (kW-h) 4.27 4.18 4.26 4.55 5.58 5.23
Total (kW-h) 6.76 6.90 6.98 6.91 7.89 7.39
Specific energy consumption
Motor 1 for blower (MJ/kg-HO evap.) 18.82 1895 20.00 17.90 16.54 14.68
Motor 2 for transmission (MJ/kg4® evap.) 6.79 6.82 7.20 6.38 5.93 5.26
Heater (MJ/kg-HO evap.) 43.92 39.60 4260 46.80 54.29 48.28
Total (MJ/kg-H,0 evap.) 69.53 65.37 69.80 71.08 76.76 68.22
Drying time (h) 8.45 9.21 9.24 8.01 7.82 7.34
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recycled air 45%, specific air flow rate 70 kg/h-kg dry cashew kernel).
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[Z Mortor 1 for blower [ ] Mortor 2 for transmission  [_] Heater

100+

Specific energy consumption (MJ/kg water evap..

Experiment no.

Figure 8 Specific energy consumption of cashew kernel drying (average initial moisture content of 13%
db. and average final moisture content of 3.5 % db.).
Test No.1,Temperature 80, Fraction of air recycled = 0.65
Test No.2,Temperature 80, Fraction of air recycled = 0.75
Test No.3,Temperature 80, Fraction of air recycled = 0.85
Test No.4,Temperature 80, Fraction of air recycled = 0.65
Test No.5,Temperature 90, Fraction of air recycled = 0.55
Test No.6, Temperature 80, Fraction of air recycled = 0.45

Table 2  Quality of cashew kernel product compared to standard color (The Royal Horticultural Society

London).

Test Fraction of air Temperature Color
No. recycled (%) ©) (R.H.S. chart)

1 65 80 158 B

2 75 80 158 B

3 85 80 158 B

4 65 90 158 B

5 55 90 158 B

6 45 90 158 A
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