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To understand the mechanism of forced flow subcooled flow boiling CHF, a
test loop and a test device were constructed. The test device has a square flow channel with a cross
section of 8 x 8 mm. One of the channel surface is a heated surface of copper and the other three

are made of glass to observe the flow inside the channel. The test piece setting angle can be
adjusted freely from downward facing to vertical facing. We observed bubble departure behavior at
the net vapor generation point, which is the starting point of the CHF phenomenon. Based on the
detailed analyzing of the force balance on bubbles staying on the tube wall, a bubble departure
diameter model that can account for the effect of the heating surface setting angle was proposed.
The proposed bubble departure model was then incorporated into a CHF model. It has been confirmed
that the forced flow subcooled boiling CHF under different arrangement angle conditions can be
predicted accurately.
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Fig. 6 Experimental vs calculated CHF

References

NN R

[ —
L A

0.8

e 22
RN NN

Fig. 3 Consecutive image of bubble departure from its

initial growth for 450 angle
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Figure 4 Comparison between model and experimental data
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Figure 5 Comparison of departure diameter with
experimental data for different inclination angle
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Fig. 7 Predicted CHF compared against
Dewitt data for different inclination angle.
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