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Evaluation of the Effect of Annular-to—Intermittent Flow
Transition Model on the Dryout Model

S.I WU

The initial conditions such as the film thickness and the void fraction at the onset of annular

flow are required for the analytical dryout model.

The Disturbance Wave Instability model(DWI

model) is one of the model describing the Annular-to-Intermittent Flow regime Transition(AIFT).
The experimental CHF conditions for the uniformly heated tube were compared with the predictions
by the modified Levy model, for which the initial conditions at AIFT were estimated by the DWI

model.
the dryout prediction was little.
a short tube.
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For the flow through long tubes with small inlet subcooling, the effect of AIFT model on
However, the use of DWI model gave better prediction of CHF in
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Fig. 1 Critical heat flux and liquid film behavior
in an annular flow
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Fig. 2 Curve of critical heat flux as a function of
exit quality for uniformly heated tubesl4]
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Fig. 3 Comparison of the predicted CHF with the
experimental CHF
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Fig. 4 Comparison of the predicted exit quality at
dryout with the experimental data

Table 1 Wurtze] 48 =5
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annular flow in tubes taking into account the
Pipe | Pipe | e | M | ma | | cyr critical liquid flim thickness concept,” Int J.
o | o | O | | Ty | e v Heat Mass Transfer, Vol27-6, (1984)
m) | (kg/m’s) &Ijkg) eai ass T er, ol. 3 .
001 | 2020 | 7.00 | 2000 | 0425 | 530 | 1713 p.883-891.

001 | 4.020 7.00 2000 | 0.474 53.0 0.943
0.01 | 4.020 7.00 2000 0.443 476.3 1.406

0.01 | 6.000 7.00 2000 0.535 53.0 0.711

001 | 6.000 7.00 2000 0.494 476.3 0.998
0.01 | 8.000 7.00 2000 0.585 53.0 0.579

Table 2 Thompson¥® Macbethe] AF Az

Fipe | Pipe | e MBS p | T o
dia. length flux i subcooling MWjm)
m | @ | M | ages| Y| g
0.01 0.864 6.72 20204 | 0.122 346.2 3.3992
0.01 0.864 7.06 20204 | 0.112 3632 3.3992
0.01 0.841 6.89 2006.9 | 0.172 182.1 2.8837
0.01 0.841 6.86 2009.6 | 0.173 179.8 2.8837
0.01 0.841 6.99 2027.2 | 0251 20.5 2.5997
0.01 0.841 7.03 2027.2 | 0.254 20.5 2.5366
0.01 1.727 6.86 1982.5 | 0.353 22.8 1.7321
0.01 1.727 6.99 1990.6 | 0.358 250 1.7573
001 1.727 6.86 2009.6 | 0276 3118 23189
0.01 1.727 6.93 20109 | 0.281 339.1 2.4294
0.01 1.727 6.89 20123 | 0.283 305.0 2.3284
0.01 1.727 6.96 2012.3 | 0.289 3186 23978
0.01 1.727 6.86 2104.5 | 0.326 175.3 2.1738
0.01 1.727 6.75 2065.2 | 0.298 2754 23757
0.01 1.727 6.93 2073.3 | 0.296 293.6 2.4230
0.01 1.727 6.93 2076.0 | 0.268 279.9 2.2432
Q.01 1.727 6.86 20869 | 0327 170.7 2.1864
0.01 3.048 6.79 2023.2 | 0.393 3528 1.7195
0.01 3.048 6.96 2031.3 | 0.386 2549 15176
0.01 3.048 6.99 2031.3 | 0.371 261.7 1.4892
0.01 3.048 6.82 2036.7 | 0.401 1775 1.4261
0.01 3.048 6.86 2036.7 | 0.405 184.4 1.4481
0.01 3.048 6.89 2036.7 | 0.395 29.6 1.1326
0.01 3.048 6.93 2038.1 | 0.393 3619 1.7416
001 3048 6.86 20394 | 0378 341 1.0979
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