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An Experimental Study on Forced Convective Heat Transfer
ina RectangularlDuct with 180° Bend
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An experimental study has been performed to investigate the characteristics of forced

convective heat trasfer in a rectangular duct with a 180° bend. The Nusselt number of outer wall

has maximum value near 105° at which secondary flow is most active and the Nusselt number of
inner wall has maximum value near the inlet of a duct. Near the outlet of a duct, the Nusselt
number of outer wall decreases, the Nusselt number of inner wall increases and so those access

each other through the influence of a straight duct attached to the end of a duct with a 180° bend.

Results of this experimental study would be the fundamental data when streamline curvature
correction models are developed in the numerical study for forced convective heat transfer in a

curved duct.
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Fig. 1 General flow pattern of secondary flow in a
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Fig. 2 Schematic diagram of experimental apparatus

Table 1 Duct dimension and tolerances

Tangents Bend
Width (mm) 50.00%0.25 50.00%+0.25
Height (mm) 250.00£0.25 250.00£0.25
Perpendicularity 90°+0.2° 90°+0.3°
of walls

Outer Radius(mm) 304.00% .60
~.25

Inner Radius(mm) 254.00+ .40
—.20
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Fig. 3 Photograph of experimental appartus for elec-
tric heating plate
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Fig. 5 Photograph of experimental duct attatched with thermocouples
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Table 2 Experimental conditions and Heat losses

Reynolds No. Heat Flux (W/m?) Heat Loss(%)

100 12.14
5000

150 17.32

150 11.75
10000

200 10.26

300 7.24
15000

400 5.38

300 5.27
20000

400 5.79

300 4.86
25000 400 4.14

500 4.69

300 4.28
30000 400 3.82

500 3.67
35000 300 4.06

500 2.67
40000

700 2.96

500 2.64
50000

700 2.72
60000 500 2.42

Table 3 Experimental conditions and Heat losses for
Johnson, RW.®

Reynolds No. Heat Loss(%)

10000 6.5
56000 2.0
100000 1.3
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