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ABSTRACT

Thermal performances evaluation of automobile heat exchanger system has
been carried out with three sizes of automobile radiators (cross-section area 70 cm x
69 cm, 60 cm x 45 cm, and 22 cm x 21 cm with water tubes of 5 rows, 3 rows and 2
rows respectively). The goal is to determine the optimal sizing of automobile radiator
for using as heat recovery unit.

The first part of the research work involves with the experimental
performance and the parametric study of the automobile radiator as heat recovery unit
at various operating conditions. The parameters considered are hot air temperature,
cold water inlet temperature, mass flow rate of hot air, volume flow rate of inlet
water, number of heat exchangers and heat exchanger assembly. The mathematical
models of the heat exchanger to predict the thermal performance are developed. The

simulated results agree well with the experimented data within + 15% error.



Due to the poor heat transfer at the air side of the heat exchanger, the Electro
Hydro-Dynamic (EHD) technique is introduced. The result shows that this method
can enhance the heat transfer coefficient effectively at low flow rate of the hot air
(less than 0.8 m/s of frontal velocity). In case of natural convection, the EHD
application could improve the thermal performance of the automobile radiator in the
vicinity of 10 and 30% for the horizontal and vertical alignments of the heat
exchanger unit, respectively.

Exergy costing is also introduced for optimizing the number of heat
exchangers and their sizing. The results of the study show that the series coupling
gives better thermal performance than the parallel coupling in all cases. For hot air at
200 °C with mass flow rate 0.04-0.08 kg/s, the most attractive size should be the
medium unit and the number of the radiator unit should not be over two. The exergy
costing for the medium size is the lowest while the heat rate is close to the highest in

all conditions.



