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Abstract

An experimental study on critical heat flux (CHF) under flow transient modes has been
performed for water flow in an non-uniformly heated vertical annulus under low-flow and a
wide range of pressure conditions. The objectives of this study are to compare the flow
transient CHF with steady-state CHF, and to investigate the effects of flow transient modes
on the CHF. The flow transient modes are based on the flow coastdown curves of Kori 3/4
Nuclear Power Plant RCP (reactor coolant pump). The flow transient CHF experiment has
been performed for three kinds of flow transient modes such as normal, fast and slow
transients. Most of the CHFs occurred in the annular-mist flow regime and the possible CHF
mechanism is thought to be liquid film dryout. For flow transient modes with smallest flow
rate decrease (slow mode), the time-to-CHF is latest, but the critical mass flux has largest
value that is close to the steady-state CHF data. Most of critical mass fluxes at CHF
conditions are smaller than those for the steady-state CHF data. However, the opposite trend
has been observed for low pressure conditions.
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Gerr/ Gesr () Xecrr/Xesr (-)
(kI kg) (kPa) Fast Normal | Slow Fast Normal | Slow
86.88 1882 0.82 0.84 0.95 1.28 122 1.07
5945 0.84 0.85 0.94 122 121 1.08
212.27 552 1.02 092 1.04 0.98 1.16 0.98
1882 0.82 0.90 0.94 1.36 1.18 1.10
5945 0.87 0.90 093 121 1.15 1.09
9865 0.84 0.84 0.95 1.28 130 111
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