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Visualization Study of the Subcooled Flow Boiling

under Various Pressure Condition
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Abstract

The behavior of bubbles in subcooled flow boiling have been investigated
photographically in vertical rectangular channel, one-side heat heating with aid of a
digital still camera. The test section has a flow area of 10 x 10 mm and heated area
of 3 x 100 mm. The test has been performed for de—ionized water with variation of
pressure, heat flux, mass flux and local quality. The various parameters including
average bubble size were measured near the heated surface with photos and image
processing program. Consequently, as the pressure increased, the average bubble size
decreased but the number of bubbles increased. As the pressure increased, the
temperature difference between heater wall and bulk dramatically increased at
pressures of 150 ~ 4.00 MPa. When the pressure exceeded about 4.00 MPa, the
differential temperature dramatically decreased.
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Fig. 1 Schematic of the experimental loop
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Fig. 2 Schematic of the test section
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Fig 3. Hlustration of the photographic system
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Fig. 5 Effect of mass flux in flow boiling
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Fig. 6 Effect of heat flux in flow boiling

< Image Processing 2ZE )¢l Image-Pro(plus)
Table 16l A st o] S7E45E a7 237+ aE Ho 724749 A



s

P = 041 MPa P = 1.01 MPa P = 2.01 MPa

Tin=103.4°C Tin=143.1°C Tin=178.7C
Twa=154.9°C Twa=251.7°C Twa=298.7°C

P = 351 MPa P = 4.03 MPa P = 454 MPa

Tin=211.8°C Tin=221.3°C Tin=229.6°C
Twa=276.5°C Twa=254.6°C Twa=260.9°C

Heat flux: 2.51 MW/m’
Mass flux: 504 kg/m’s
Local quality: -0.077

Fig. 7 Effect of pressure in flow boiling
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Table 1. Measurement of bubble behavior in flow boiling
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Fig. 9 Distribution of temperature vs. distance in flow boiling
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