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Solar Drying of Pork Using a Solar Tunnel Dryer with Thermal Storage
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Abstract

The objective of this study was to conduct an experimental analysis to investigate the performance of a solar tunnel
dryer with thermal storage which was used to dry pork. The results reveal that the drying unit had a loading capacity
of 20 kg of pork. Moisture content of the pork was reduced from 2.34 (decimal dry basis) to 0.75 (decimal dry basis)
in 190 min at the corresponding air flow rate of 0.3 kg/s about 51.2% of drying time in open sun drying. Moreover, the
drying air flow rate offected the drying time. The higher air flow rate took shorter time than the lower air flow rate. The

economic analysis indicates that the payback period is 0.33 year.
Keywords: Dried Pork, Solar Dryer, Thermal Storage
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Figure 1 General view of solar tunnel drier and positions of the

velocity measurement
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Figure 2 Variations of ambient air temperature(Ta) and solar radia-

tion on different dates
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Figure 3 Variations of absorber plate temperature with drying time

for different air flow rates
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Figure 4 Variations of outlet air temperature of collector with drying

time for different air flow rates
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Figure 5 Variations of sand temperature with drying time for dif-

ferent air flow rates
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Table 1 Computation of payback period of the STD for

drying pork
Items
Cost of fresh pork strips, Baht/kg 120
Cost of dried pork strips, Baht/kg 300
Drying batch, batch/year 480
Product net weight per kg fresh pork | 0.54
Capacity of dryer,kg/batch 20
Cost of dryer,Baht 99,800
Salvage value, Baht 0
Life of dryer,year 10
Depreciation,Baht 9,980

Cost of maintenance,Baht/year 500
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Table 1 Computation of payback period of the STD for
drying pork (Cont.)

Labour cost, Baht 71,040
Cost of fresh pork, Baht/year 1,152,000
Total income, Baht/year 1,555,200
Elapsed drying time,hour/batch 3.4

Total cost, Baht 1,233,520
Net income, Baht 321,680
Payback period(no interest rate), year | 0.31
Payback period(interest rate 7%), year | 0.33
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