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Prediction of Critical Heat Flux by a New Local Condition Hypothesis
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ABSTRACT

Critical Heat Flux(CHF) was predicted for uniformly heated vertical round tube by a new

local condition hypothesis which incorporates a local true steam quality. This model



successfully overcame the difficulties in predicted the subcooled and quality CHF by the
thermodynamic equilibrium quality. The local true steam quality is a dependent variable of the
thermodynamic equilibrium quality at the exit and the quality at the Onset of Significant
Vaporization(OSV). The exit thermodynamic equilibrium quality was obtained from the heat
balance, and the quality at OSV was obtained from the Saha-Zuber correlation. In the past
CHF has been predicted by the experimental correlation based on local or non-local condition
hypothesis. This preliminary study showed that all the available world data on uniform CHF
could be predicted by the model based on the local condition hypothesis.
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Fig. 2 Pe vs S at the point of net vaporization[1]
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Table 1. Experimental Data Source

W | AR | Aol | AR | 9T IESE | QAARE |
glolE] 4
(bar) | (mm) | (mm) | (kg/m’s) (kJ/kg) (MW/m?) N
. 66.17~ 46~ | 2159~ | 406.875~ 11.63~ 0912~
Fig. 3[5] 792
73.41 37.34 3657.6 | 18580.63 943.13 94
. 2000~ 189~ 305~ 0.259~
Fig. 4[6] 70 10 74
4996 2521.465 703.45 1.888
] 2000~ | 180~ 719~ 0.283~
Fig. 5[6] 30 10 ~ 84
4996 6358 481 3.795
. 1.07~ 6~ | 300~ 20~ 59~ 0.108~
Fig. 6[7] 430
9.51 12 1000 277 654 1.598
1.034~ 1~ | 254~ | 9494~ 0~ 0.088~
Fig. 7[5] 1159
40.875 23.876 | 2499.36 | 157325 921.5 21.422
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