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.. Abstract

This research work presents the alternative approach to design and construct the
Inexpensive and highly effective heat recovery system to reclaim energy from hot flue gas rising up
due to the buoyancy force from the biscuit roaster, Being low-priced, compact, and widely available
in the market, automobile’s air-conditioning condenser is preposed to be used as a heat exchanger
unit to retrieve waste heat from hot flue gas and transfer It to the water inside this heat recovery
systemn. However, such implementation is in a reversed direction in terms of a condenser design
since the condenser is specifically aimed for cooling the hot water flowing inside the condenser
instead of heating it. Thus tests are performed to determine the performance of the condenser
utilized in such a condition. The results shows that, in terms of heat transter characterstic, its
overall heat transfer coefficient is approximately 1.32 kW/K; when the volume flow rate of the cold
water within the condenser is in the 1ange of 12-24 liter/minute, the velocity of the naturally induced
hot flue gas is measured to be about 0.15 meter/second and the temperature of the hot gas is
between 100-135 °C. The overall heat transfer of the condenser when it is used to retrieve waste
heat from the forced hot gas with the same temperature and velocity is also calculated by using
existing correlation from literatures as well for the sake of comparison and found to be 65% greater
than what is determined from this research application. This is due to the fact that hot gas flow is
induced through the condenser with difference mechanism, i.e. natural convection instead of. forced
convection. However, when the performance in terms of effectiveness is calculated for this
application, it is found to be 055 which is compalable with typical compact heat exchanger;
therefore, it definitely shows a feasibility to use the condenser as the waste heat recovery system.

The heat transter characteristic of the condenser is taken into the consideration to design
such a waste heat recovery system built te be used for the biscuit Ioasting process inside the facility
of Thai-Nichi Industries Co.. LTD., Lamphun Provice. 8 units of 6 condenser in series are connected
in paraliel and installed above the biscuit roasting conveyer from which the plume hot flue gas is
natuially induced upward by the buoyancy through the heat recovery system. The 30°C cold water
with the volume flow rate of 21 litre/min is fed into the system and its temperature increases to be
81°C which can certainly save considerable amount of energy when it is used as the feedwater for
the boiler used for several other processes of the company. From the calculation, this application of
condenser yields significant amount of fuel saving as an equivalent amount monay of 139,962 baht per
year without any effect on biscuit product of the company'. The related payback period and internal

Iate of return are 1.29 year and 77.7%, respectively.



