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ABSTRACT

The main focal points of this research work are to design and to build the heat
recovery system using automotive air condenser as an alternative heat exchanger unit due to the
fact that such the air condenser is inexpensive and very much commercially available. The
implementation of the system is carried out in the biscuit lined-oven from which wasted heat is
released as naturally buoyant hot air plume with the temperature of 120 - 140°C inside a facility
of Thai-Nichi industries Co.,LTD, Lamphun. To reduce fuel consumption of the boiler used in
the food processing, recovery heat is transfered to boiler-fed water. At the water flow rate of 21
liter/min the temperature of the water increases from 30°C to 81°C after passing through a set of
0.356x0.584 m’ condensers. This results to less fuel consumption in boiler. 8 sets of 6
condensers cormected in series are paralleled. The system is evaluated to have a payback period
as low as 1.24 year. However, such implementation is reversed as the condenser is designed to
be a cooling system, not the heating system, for the fluid within. It is found from the experiment
that the overall heat transfer coefficient of the condenser is 65% less than calculated from heating

the compact heat exchanger with forced convection air flow with the same velocity and 54% large



than that calculated from heating with natural convection air flow. In the range of hot water flow
rate of 12-24 liter/min the overall heat transfer coefficient and the effectiveness of automotive air

condenser are found to be approximately 1.32 kW/K and 0.55, respectively



