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Effect of Convex Surface Curvature on the Onset of Nucleate
Boiling of Subcooled Fluid Flow in Vertical Concentric Annuli
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Abstract

An experimental study has been carried out to investigate the effect of the transverse convex
surface curvature of core tubes on heat transfer in concentric annular tubes. Water is used as the
working fluid. Three annuli having a different radius of the inner cores, Ri=3.18mm, 6.35mm, and
12.70mm with a fixed ratio of Ri/Ro=0.5 are used over a range of the Reynolds number between
about 40,000 and 80,000. The inner cores are made of smooth stainless steel tubes and heated
electrically to provide constant heat fluxes throughout the whole length of each test section.
Experimental result shows that heat flux values on the onset of nucleate boiling of the smaller inner
diameter model is much higher than that of the larger size test model.
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Table 1 Test model specification
Control

R il Test section | Model L | Model M | Model $
b L Ch:xmheru
f i Inner tube
: o : diameter 254 mm | 127mm | 6.35 mm
i Cot‘)lingg e Thickness of
H Test Mater g | ,;‘;%:?ng inner tube 16mm | 165mm | 1.24mm
g vy Outer tube
V3. ‘ : e uter tu
n Ay dxamclater 50.8 mm | 254 mm | 12.7 mm
Pre-testers d Ifggg&g 174cm | 98 cm | 57 cm
Controller ("3} : Radius ratio
— : Re) RUR 05 05 05
{ Air Co 550
i Location of | 70, 110, |20, 40, 60,| | q=
o : thermocouples| 150cm 80cm
Fig. 2 Schematic diagram of heat transfer test loop Ii\f;t;.n?lub%f SUS304 | SUS316 | SUS316
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