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Abstract

This study is intend to improve flow pattern within evaporator, which is low quality and low
mass flux, by installing narrow horizontal annular crevice so that enhance heat transfer coeffi-
cient. The motive, which made to study heat transfer enhancement by using narrow annular
crevice, came from capillary phenomena and pumping force of generating vapor on refrigerant
boiling. Tests were run about 5 models of turbulence promoter with CFC-12, in the range of
evaporating temperature (15 C), mass flux(50 to 100 kg/m?s), heat flux(3.4 to 6.7 kW/m?),
quality (0.1 to 0.5). It is observed that flow pattern within evaporator is changed closely to semi
~annular flow or annular flow, of which refrigerant liquid is reached to the upper side of tube by
using narrow annular crevice. When the narrow annular crevice is installed in the evaporator
tube, local heat transfer coefficient is generally more improved than that of smooth tube. That
fact is according to observed result of flow pattern. It is learned that narrow annular crevice has
more efficiency at a low mass flux. At the TP-35, enhancement of heat transfer rate is about 170 %
compare to that of smooth tube on a low mass flux (50 kg/m2s), and it is about 134 % on a
high mass flux (100 kg/m?), so that we know that it is on a very high condition.
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Fig. 1 Schematics of experimental apparatus
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Table 1 Specifications of insert turbulence promoter models

Turbulence Open degree of Shape and dist- Insert turbulence
promoter turbulence ance (mm) of promoter
diameter (mm) promoter liquid inlets model No.
19.7 37/10 none TP-1
19.7 37/10 circle (50) TP-2
19.7 37/10 circle (100) TP-3
19.7 7/5 rectangle (50) TP-4
19.7 /5 rectangle (250) TP-5*

* Model TP-5 is installed liquid indusing plate (3 x 4 mm)inside liquid supplying hole
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Fig. 6 Observed flow regimes in the smooth tube and
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Table 2 Effect of annular crevice

Liquid level height
Liquid level height Liquid level height aut ev.e 8 Insert turbulence
. . of capillary
of non-heating (mm) of heating (mm) ) . promoter model No.
force (mm)
3.6 4.35 smooth tube
11.23 13.2 TP-1
5.9 15.2 2.87 TP-2
8.5 18.4 TP-3
10.3 16.2 TP-4
11.23 \ 19.8 TP-5
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