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Effect of V-orifice on Laminar Flow Structure and Heat Transfer in Square Duct
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Abstract

This paper present laminar periodic flow and heat transfer in a three dimensional square duct
with constant heat flux surfaced of ¢ = 20° V-orifice with V-Upstream and V-Downstream models. In the
study, the blockage ratio (b/H), BR is in range from 0.05 to 0.25 with single pitch ratio, PR is investigated
numerically. The computations based on the finite volume method, and the SIMPLE algorithm has been
carried out. The fluid flow and heat transfer characteristics are presented for Reynolds numbers based on

the hydraulic diameter of the square duct ranging from 100 to 2000. The studied found that, the square
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duct with V-orifice affect to vortex flow behavior and impinge of streamline at the surfaces and influence

to increasing both of heat transfer and pressure loss are higher than the smooth surface for all Reynolds

number values. The increase in orifice heights lead to the rise of Nusselt number and friction factor

values and also found that, the V-Orifice pointing upstream (V-Upstream) is maximum heat transfer at BR

= 0.25, while the pointing downstream (V-Downstream) is maximum pressure loss at BR =

0.25. The

study results reveal that the optimum thermal enhancement factor of V-Orifice pointing upstream is about

3.8 at BR = 0.15 and Re = 2000.

Keywords: square channel, V-Orifice, laminar flow, heat transfer
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