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Economic Analysis of Kaffir Lime Leaves Drying by Heat Pump Dryer under ambient
Air, Nitrogen and Carbon Dioxide
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Abstract

Economic analysis of kaffir lime leaves drying by heat pump dryer under various environment of drying
media: air, nitrogen and carbon dioxide. The optimum operating condition of closed system selected for
evaluation were as follows: drying temperature of 50 °C, air velocity of 0.5 m/s in drying chamber and 80% of
evaporator bypass air ratio. The results showed that the total cost of drying varied with the drying medium. The
internal rates of return found were 130 134 and 78% and the payback periods, were 0.73 0.71 and 1.8 year for air,
nitrogen and carbon dioxide gases, respectively. Drying under nitrogen gas had the fastest payback period and
the highest internal rate of return. This was due to better quality of the dried product which received a higher price
than those obtained from other drying media.
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Figure 1 Comparison of annual costs of kaffir lime leaves drying by heat pump dryer under different media

Table 1 Economic analysis of kaffir lime leaves drying by heat pump dryer under different media

Drying Media
Items Ambient Air Nitrogen Carbon Dioxide

Fixed Cost (Bath)

Dryer cost : DC 60,000 60,000 60,000
Annual Costs: AC(Bath/year) 148,701 169,501 201,501

Energy cost 25,401 25,401 25,401

Maintenance cost 3,000 3,000 3,000

Raw product cost 75,000 75,000 75,000

Labor cost 45,300 45,300 45,300

Drying media cost 0 20,800 52,800
Annual Income: Al (Bath/year) 228,000 250,800 250,800
Payback period (year) 0.73 0.71 1.8
Internal Rate of Return (%) 130 134 78
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