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Waste heat recovery for longan drying process

ite Hauas' uag aiggdl susaw’

. . 1 1
Taweechai Nimasaeng and Natawut Neamsorn

Abstract

The main objective of this research is to reuse the waste heat from Longan drying process. A prototype
machine with heat recovery system consists of three main parts, namely drying chamber, heat chamber and heat
exchanger. Drying chamber or product container has 6 shelves. The heat chamber is mounted with LP gas burner
and centrifugal fan. Heat exchanger is cross-flow type which captures waste heat from exhaust moist air and
transfers it to intake air of dryer.

The two tests of drying 300.2 and 200 kilograms of Longan take an average time of 43 hours to reduce
the moisture content from 73.46% to 16.2%, and produce dried product of 95.6 and 64.2 kilograms at the fuel
consumption rate of 0.13 kg LP gas/1 kg fresh fruit, respectively.

Moreover, the heat exchanger performance is also evaluated with load and no load. The results of 4 tests

can be summarized as follows;

a.) Coefficient of heat convection outside heat pipe = 8.33 W/m?®.K
b.) Coefficient of heat convection outside heat pipe = 16.95 W/m°K
c.) Specific heat of heat exchanger = 0.0628 kJ/kg.K
d.) Thermal effectiveness = 38.13 %

e.) Transferred heat = 1.644 kW
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Figure 1 Prototype dryer with heat recovery system
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Figure 2 Change in drying air temperature
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Figure 3 Change in heat exchanger temperature
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