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Abstract
181209
Macadamia nut has become a lucrative crop in Thailand; they are actively being promoted in the
:Northern part with the aim of boosting exports. In product processing, it consumes more energy in
~drying process and has also more residue or waste. Thus this thesis aims at the improvement of
energy efficiency in drying process and also waste utilization of macadamia nut processing plant at
~Phureu Highland Agricultural Experiment Station (PHAES) in the north-eastern part of Thailand.
The batch tray dryer using hot air generated from burning diesel oil was used for drying the whole
nut. Based on the drying condition of macadamia nut at PHAES, the comparison on energy
consumption and product quality of four lab-scale drying processes — hot air, heat pump, hot air
combine infared and heat pump combine infared — were conducted. The macadamia wastes from the-
product processing are green husk, nut shell, and off-spec nut. The potential to use these wastes as
solid bio-fuel was simply evaluated by using proximate and ultimate analysis as well as their
heating value. However, the off-spec nuts can be presses or extracted to obtain oil, the composition

of which was analyzed by using gas chromatography.

The results showed that the heat pump combine infared drying process is, at the same time of
drying, the least energy consumption method and reduced dry basis moisture content more than
other drying process. Comparing with the hot air drying process, the energy consumption and
drying time can be reduced by SEC value of hot air drying process is 45.39 MJ/g of evaporate water
and SEC value of heat pump combine infared drying process is 7.34 MJ/g of evaporate water. For

Waste utilization, the analyses show that all wastes can be used as solid fuel and their heating value

was in the range of 4,611-5,835 kJ/kg. Based on the tested results (gross heating value, cetane
index, density and viscosity), the oil was suitable for bio-diesel. In addition, the oil, comprised of
oleic acid ((09), linoleic acid ((I6) and linolenic acid ((M3) which were benefical for skin and

health, can be used in the relatively high value spa and food products.





