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Experiment on the effects of side load and pipe diameter

on the characteristics of boiling two-phase pipe flow

SHAN Shao-rongs~SONG Bao-yin, MA Qi-cheng

(College of Aerospace Engineering,

Nanjing University of Aeronauties and Astronautics, Nanjing 210016, China)

Abstract: Serial éxperiments were conducted to-obtain the flow and heat transfer charac-
teristics of ‘boiling two-phase pipe‘\flowunder different diameters and side load. By analyzing
the measured parameters'such\as pressure drop. Reynolds number, void fraction, heat flux
and heat transfer coefficient in the test pipe, the effects of side load and pipe diameter on the
characteristics of hoiling’two-phase flow were studied. The results show that the greater the
side load, the\higher the pressure drop, the heat dissipation, and the lower the flow rate,
the void fraction and the heat flux. Dynamic load increases the heat transfer coefficient for
single-phase water flow. However for boiling two-phase flow, with the increase in side
load, the heat transfer coefficient decreases somewhat first, then increases and finally de-
creases again. Pipe diameter also has great influence on Reynolds number, pressure drop,
void fraction and heat dissipation. The pipe with smaller diameter has a larger flow resist-

ance, and good heat exchange ability.
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Fig. T Schematic for experimental apparatus
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Table 1 Varying ranges of experimental parameters

TWAER/ KRR/ i/ W/ &1/ ZE AR WIS PIAH BRBE
mm mm g (m’/h) K WE/C RE/SC O RE/TC
10 500 0~6  0.19~0.31  101325~192517 0~1 38~90  100~103  28~32
20 500 0~6  0.19~0.30  101325~192517 0~1 38~90  100~103  28~32
30 500 0~6  0.19~0.295 101325~192517 0~1 38~90  100~103  28~32
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Fig. 2 Effects of side load and pipe diameters

on flow rate
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Fig. 3 Comparison of the effects of side load
and pipe“diameters on pressure drop in
single-phase flow and in

boiling two-phase flow
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Fig. 4 Effect of pipe diameters on Reynolds number
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Fig. 5 Effects of flow rate and pipe diameters on

void fraction under side load
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Fig. 6 Effects of side load and pipe diameter on
heat flux and heat transfer coefficients

for single-phase flow
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