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Abstract

The present work was performed to investigate the thermal and hydraulic characteristics of flow inside the plain and turbulator flat
tubes for the automobile application. The pressure drop and heat transfer coefficient at laminar, transition and turbulent regimes were
studied experimentally and numerically. The flow transition was confirmed by flow visualization and quantitative data. It is proposed
equations for the friction and heat transfer coefficient in the fully developed laminar flow inside rectangular tube as function of aspect

ratio.
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Fig. 1. Dimensions of automobile heat exchanger. 2.
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Fig. 2. Schematic diagram to investigate the hydraulic characteristics in
the rectangular tube used in the present work.
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Fig. 3(a). Flow visualization for the plain tube, Rep, = 700, laminar
flow.

Fig. 3(b). Flow visualization for the turbulator tube, Rep, = 2,900,
turbulent flow.
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Fig. 4. Coefficient of f, and Nugpy, of laminar flow inside rectangular
tube.
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Fig. 5. Comparison of thermal and hydrautic performance according
to the flat tubes geometries.
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