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ABSTRACT

This research paper presents a case study of applying thermosyphons in a heat pump dryer system.
The objectives of this research were to study, design, construct and analyze a thermosyphon in a heat
exchanger, situated between the air intake and outlet section for the cooling coils of a heat pump, to save
energy. The loop thermosyphon used in this research consisted of evaporator coils and condenser coils, which
had the same characteristics as the cooling coils. The tubular coils were connected by wavy fins with a total
frontal area of 400 mm. X 360 mm.' Smooth inner copper tubes with an outside diameter of 10 mm and
aluminum fins with a fin pitch of 12 finfinch and a thickness of 0.15 mm were employed. The loop
thermosyphon used was a 42-loop thermosyphon made from 6 rows of coils. R-123 was used as the working
fluid.

A heat pump dryer systern consisting of an axial flow blower operating at 0.4 kg /s and a heat pump
modified from a cold storage refrigerator with a 4000 Btu/h (low temp.) evaporator, a condénsing unit with a
1.5 HP compressor and thermostatic expansion valve model FF-1 was used. A 6 kW electric heater was added
to maintain the air temperature at the desired level. The experimeﬂts were conducted under 3 conditions of
bypass air ratio (%BAR} and under one of the conditions, data was collected both with and without the use of a
looped thermosyphon. All experiments were conducted at 55 °C of air drying temperature, 11-13% wet basis of
initial paddy moisture, 7 hours of drying time, 5-7% wet basis of last paddy moisture and a 0.4 kg/s air flow
rate. The air properties at each point and the electric power consumption of all equipment in the system were
measured. The results were analyzed and the performance of the system, the thermal characteristics of the

thermosyphon, the energy saving, and the economic aspects were compared.



The result was that the 42 loop thermosyphon saved electric power consumption at a rate of 3.08 kWh
per day and 3.50 kWh per day for a BAR of 20% and 40% or 7.2% and 8.5% respectively when compared to a
system which did not use a thermosyphon. However, for a BAR of 0% electric power consumption increased
by 3.6%. The effectiveness increased from 0.217 to (.288 when the number of transfer unit (NTU) increased
from 0.044 to 0.050 respectively and the internal rate of return was 22.90% and 26.45% for a BAR of 20% and
40% respectively. 1t can be concluded that a loop thermosyphon is suitable for a heat pump dryer system at a

BAR of 20% and 40%.



