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Pool Boiling Performance of Enhanced Tubes
for a Flooded Evaporator
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Abstract

In this study, pool boiling performance of Turbo/B-type metal-formed tubes was investigated. Tubes
with three different cavity gap width(0.04 mm, 0.07 mm, 0.1 mm) were manufactured and tested using
R-11, R-123 and R-134a. Tests were conducted at two different saturation temperatures 4.4 and 26.
7C. Heat flux was varied from 10 kW/m2 to 50 kW/m2. It was found that optimum gap width varied
for different refrigerants. For low-pressure refrigerants such as R-11 or R-123, optimum gap width was
0.07 mm. For high-pressure refrigerant R-134a, however, the optimum value was 0.1 mm. Compared
with the heat transfer performance of the smooth tube, the metal-formed tubes enhanced the heat
transfer coefficients significantly - 6.5 times for R-11, 6.0 times for R-123 and 5.0 times for R-134a
(at 4.4 saturation temperature and 40 KkW/m2 heat flux), which are comparable with the performance
of foreign products. The heat transfer coefficients of R-134a were larger than those of R-11 or R-123,
and they increased as the saturation temperature increased.
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Fig. 1 A Sketch of a flooded refrigerant evapor-

ator
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(2) (byg=0.04 mm

(c) g =0.07 mm

(d) g = 0.1 mm

Fig. 3 Enlarged photos showing enhanced geometry:
(a) general view (b) tube with 0.04 mm gap
width (¢) tube with 0.07 mm gap width (d)
tube with 0.1 mm gap width
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Fig. 9 A graph showing the effect of gap width
for R-123
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Table 1 Curve fits of experimental data in the

form h=cgqg" "

ng(=4.4 T Tsn[=26.7 T

Tube | refrigerant
¢ n ¢ n

R-11 20.89 | 0.54 16.98 | 0.567
2=0.04 R-123 33.11 | 0493 | 138.04 | 0.37
R-134a | 2042 | 0.579 |1584.89| 0.205

R-11 24.55 | 0.604 | 162.18 | 0427
£=0.07 R-123 1622 | 0.622 | 15849 | 0.428
R-134a | 67.61 | 0.506 | 398.11 | 0373

R-11 91.2 | 0.445 | 37.15 | 0.547
g=0.1 R-123 64.57 | 0453 51.3 0.513
R-134a | 41.69 | 0.586 [ 457.09 | 0.381

GEWA-T | R-134a 105.5 | 0.423

Turbo-B | R-134a | 304.44 | 0.389
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