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Critical Heat Flux and power transients at low-pressure

low-flow conditions in vertical flow boiling

Abstract

In the advanced boiling water reactor concepts such as AHWR and
ESBWR, the recirculation pumps are eliminated in order to simplify the
design. During the start-up of such reactors, to establish the natural
circulation, the primary coolant has to be heated up slowly 1in steady
steps; 1t 1s quite important to determine the characteristics of boiling and
critical heat flux (CHF) values in order to establish operational limits.
Flow boiling experiments were conducted 1n an annular channel at very
low flow rates and atmospheric pressure varying the inlet subcooling
from 20 to 40 C. CHF occurred during the oscillatory flow pattern
transition from slug to churn regime. Comparing the low- pressure and
low-flow critical heat flux data with the present data has shown that
CHF 1increased under oscillatory flow pattern transition from slug to
churn. Power transient experiments were also performed at low-pressure
and low-flow conditions. Flow regimes and the sequence of events leading
to critical heat flux were visually observed using the high-speed camera.
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Discussions

Power Transients
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Discussions

Conclusions

v'CHF occurred during flow transition from slug to churn flow.

v The combined effect of inherent instabilities in flow pattern transition from slug
to churn and shorter exit lengths lead to longer oscillations (pulsations).

v'In the power transient where the power was raised from 0.37kW to 3.77kW in 5
seconds, the rod burnout occurred at 160 seconds into the transient.

v'In the power transients, with a slight increase in mass flux, the bubble density
decreased substantially. Higher bubble density was observed when the flow rate Is
ZEero.
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