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Characteristics of Heat Transfer in Rectangular Ducts
( Effects of aspsct ratio)

Akiko SAWADA'", Kenyu OYAKAWA",
Minoru YAGA" and Izuru SENAHA"

Abstract
This paper shows how the local heat transfer coefficients along rectangul-
ar ducts are affected by the aspect ratios of a duct varying in the range 1.0

~2.6 in order to obtain the basic information on the heat transfer mechani-
sms in both square and rectangular ducts. It was found that the streamwise
local heat transfer coefficients at a lower wall are higher than that at a side
wall except the aspect ratio AP=1. As an aspect ratio increases, the local
values on both walls increase, moreover the heat transfer coefficients at far
downstream attain to the results obtained from the circular duct or the pa-
rallel plate duct. The dependency of an aspect ratio on the heat transfer ch-
aracteristics of the rectangular duct is also presented.

Key Wards : Forced convection, Heat transfer, Aspect ratio,
Fully developed duct flow, Entrance region
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(b) Schematic diagram of test section

Fig.1 Experimental apparatus, dimension and symbols
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Fig.2 Comparison of the data obtained at entrance region to the formula of local heat

transfer coefficients of turbulent boundary layer on a flat plate
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Fig.3 Variation of streamwise local heat
transfer coefficients with velocity
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Fig.4 Variation of streamwise local heat transfer coefficients with aspect ratio
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Fig.5 Relation between Nu and Re
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