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This thesis is a technical and economic feasibility study of a banana drying system
combined with parabolic trough and phase change energy storage system. At the first
stage, the researcher designs and constructs a drying system model and tests its capacity
in order to know the parametric effects. In addition, mathematical simulation for
optimization in the drying system is performed. From experimental result, it is shown
that the high instantaneous efficiency of the parabolic system was obtained when
increasing the mass flow rate of water in the parabolic trough. Slightly high overall
heat transfer coefficient (UAF) was found when increasing mass flow rate of air in the
oven. Overall heat transfer coefficient (UA) of phase change energy storage system is
0.37 kW/°C in a charging period and 0.35 kW/°C in a discharging period. The
mathematical simulation was done under a condition that temperature of drying banana
is 55-60 °C, in day time solar energy can melt all paraffin in thermal storage tank and at
night time all thermal energy in thermal storage tank can be used up. The optimal
solution are: 100 kg paraffin for the thermal storage tank, 2x2.31 m’ receiving area of
the two parabolic collectors, 4 m* area of tube heat exchanger in paraffin tank, 0.13 kg/s
mass flow rate of air in the oven, were used to produce 45 kg of dried banana .
Economical analysis showed that the payback period of this system is 1.33 years.





