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Assessment of the Critical Flow Model of the MARS Code using the
Experimental Data of Two—Phase Critical Flow with Noncondensable Gas
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Abstract

The MARS code uses the Henry-Fauske critical flow model as a user option. The
Henry-Fauske critical flow model of the MARS code is assessed using the data of
two—phase critical flow experiments with noncondensable gas performed at KAERI. The
simulation results of steady-state two-phase critical flow experiments show that they
agree with the measured critical flow rates within 6% root-mean-square error. However,
the calculation results of pressure and temperature distributions along the test section
show a little differences with the experimental data. The simulation results of transient
two—phase critical flow experiments show that the calculation results do not predict well
the wvariation of the critical flow rate and the pressure at the initial stage. Also the
calculation results show that the discharged water is vaporized after exiting the test
section region without the noncondensable gas injected, but it is vaporized while passing

the test section with the noncondensable gas injected.
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AlxbE oh Henry-Fauske 222 Al ]2l ] (Upstream) Z710] o]l 74 9-8#yt oz}
Hg BH G FA A ALdE AeE £ Y9 3FH o)

MARS #F =9 AF8% Henry-Fauske QAFZFEA S oA @ 3y AF
a2 Henry-Fauske YA 3= 9[4]2 43 o](Phase Transition)oll A o =]
T Ui, =EY Y aE S JAFEY 5SS Ho Z wdd

Het =
Algsta, H-&FAA7IA7E EAE A dAFEFS Ads] dFstr] fske] i
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2. MSE7~ 4R AAFFE 2FAA

AAYE L AJLEE FAAIE 7SS ot d4A H &7 (Pressure Vessel) 9} ul

g
o] g R9E RojshE AP ul(Test Section)7h A d4lelnt. a&519) Aeiel
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¥ 1 ATY yHe &%= 2 8 Ao 94
. AlE ] T1 | A8d T2 AlE ] T1| A1Ed T2
AZ7] ol & AZ7] ol &
(m) (m) (m) (m)
A=A P13 0.297 091
PO 0,03 ~0.03 P14 0.298 095
P1 0.001 0.003 P15 0.299 0.99
P2 0.004 0.023 P16 0.2995 0.9995
P3 0.010 0.093 PL 0.330 1.03
P4 0.020 0.168 P16 0.2995 0.9995
P5 0.050 0.250 257
P6 0.140 0.370 TO ~0.03 ~0.03
P7 0.230 0.500 T1 0.01 0.10
P8 0.270 0.600 T2 0.10 0.35
P9 0.285 0.680 T3 0.20 0.65
P10 0.291 0.750 T4 0.29 0.90
P11 0.294 0.810
X 2 AS7) AME
AZ7] ol& ch wdy g 94y 3}
PTI102 A= Lg7]9 ¥ |[Rosemount 3051PG5H 0 - 120 bar +0.05%
TE113 Hg7o] &% |Watlow, K-type, Ungrounded |0 - 400 C +0.4%
FT202 Aol FYF % |Hoffer 0.012 - 0.67 kg/s|+2%
TG1 Ao F92% [Watlow, K-type, Ungrounded [0 — 400 C +0.4%
FT301 H-E ol F o] # % |Probar, PBR+26S 0 - 42.0 kg/s +0.5%
PO Algel 93 |Rosemount 3051CD5 0 - 138 bar +0.05%
PI"PI6, PL (A& W9 ¥#  |Rosemount 3051CD4 0 - 20.7 bar +0.05%
TO™T4 Al e &%=  |Watlow, K-type, Ungrounded |0 - 400 C +0.4%
¥ 4. Aol e ol dfE dAFHF A Test Matrix
D AAGE | AAeE | 27159 | 7l (AT 22| WHEI I | TS
(MPa) () (m) () () (sec) (sec)
TR-1 4.246 243.662 4719687 28.886 164.0 55.790 57.990
TR-2 7.967 286.898 4.64935 17.047 183.0 20.298 23.898
TR-3 | 12.284 276.916 4.62805 21.698 164.0 57.297 -
TR-5| 12411 318.044 4.65624 32.680 155.0 10.097 13.597




¥ 3. A3E ol RE dAFE A Test Matrix
D Test ID No. A& | AGE| A 11]—8_—5 TURE 7}%%5 A QA -
Type | (MPa) (C) (kg/s) (C) (kg/s)
SSO01A  |T1-70-266_20-S A 20 7.236 264.55 0 - 15.435
SSO02A  |T1-70-286_00-S A 20 7.142 282.99 0 - 10.322
SSO02B  |T1-70-286_00-S B 20 7.170 282.65 0.054 99.32) 9.011
SS03A  |T1-70-286_00-S2 A 20 7.120 283.18 0 - 10.092
SS03B  |T1-70-286_00-S2 B 20 7.139 282.27 0.048 41 9.065
SS03C  |T1-70-286_00-S2 C 20 7.114 279.99 0.209 26.39 7671
SS04A  |T1-70-266_20-S2 A 20 7.188 265.67 0 - 15.021
SS04B  |T1-70-266_20-S2 B 20 7.210 263.46 0.066 66.86) 11.392
SS04C  |T1-70-266_20-S2 C 20 7.244 263.64 0.112 53.54] 10.413
SS04D  |T1-70-266_20-S2 D 20 7.257 263.10 0.181 41.16) 9.605
SS05A  |T1-100-261_50-S2 | A 20 10.045 264.00 0 - 23.357
SS05B  |T1-100-261_50-S2 | B 200  10.078 262.32 0.064 58.32) 20.148
SSO06A  |T1-100-291_20-S2 | A 200  10.119 290.92 0 - 16.976
SS06B  |T1-100-291_20-S2 | B 20  10.143 289.41 0.064] 63.96) 15.053
SS06C  |T1-100-291_20-S2 | C 20 10.174 287.49 0.149 42.45 12.893
SSO07A  |T1-70-236_50-S2 A 20 7.264 237.60 0 - 20.997
SSO07B  |T1-70-236_50-S2 B 20 7.312 236.52 0.062) 78.65) 17.488
SSO07C  |T1-70-236_50-S2 C 20 7.309 234.98 0.136 73.54] 13.884
SSO8A | T1-40-200_50-S A 20 4.196 202.92 0 - 16.060
SSO8B  |T1-40-200_50-S B 20 4.202 202.09 0.054 71.77) 12.562
SSO08C  |T1-40-200_50-S C 20 4.231 201.53 0.109 52.66) 10.689
SSO8D  |T1-40-200_50-S D 20 4.266 201.38 0.168 36.83] 8.949
SSOSE | T'1-40-200_50-S E 20 4.285 200.77 0.079 30.98 11.824
SS09A  |T1-40-250_00-S A 20 4.441 248.42 0 - 9.887
SS09B  |T'1-40-250_00-S B 20 4.437 248.15 0.058 55.86) 6.935
SS09C  |T1-40-250_00-S C 20 4.444 247.09 0.142, 46.50) 5.863
SS09D  |T1-40-250_00-S D 20 4.446 246.62 0.154 40.39 5.644
SS10A  |T1-40-230_20-S2 A 20 3.763 231.12 0 - 10.675
SS10B  |T1-40-230_20-S2 B 20 3.786 230.87 0.053 78.32) 7.223
SS10C  |T1-40-230_20-S2 C 20 3.793 230.12 0.119 46.55 5.919
SS10D  |T1-40-230_20-S2 D 20 3.801 229.85 0.077 36.63] 6.624
SS10E  |T1-40-230_20-S2 E 20 3.827 229.65 0.130 29.42) 5.810
SS10F  |T1-40-230_20-S2 F 20 3.831 229.08 0.146 24.95) 5.475
SS10G |T1-40-230_20-S2 G 20 3.841 228.51 0.028 2491 9.500
SS11A  |T1-100-311_00-S2 | A 200  10.131 309.58 0 - 12.272,
SS11B |T1-100-311_00-S2 | B 200  10.145 308.93 0.066 51.96] 10.980
SS11C  |T1-100-311_00-S2 | C 200 10.149 307.46 0.095 41.59 10.848
SS12A  |T1-70-236_50-S4 A 20 7.253 236.49 0 - 21.217
SS12B  |T1-70-236_50-S4 B 20 7.256 235.70 0.084] 76.34] 15.867
SS12C  |T1-70-236_50-S4 C 20 7.276 234.97 0.029 64.58 18.914
SS13A  |T1-100-311_00-S3 | A 20 10.290 309.84 0 - 12.471
SS13B |T1-100-311_00-S3 | B 200 10.293 309.17 0.187 33.73] 10.079
SS14A  |T1-100-261_50-S3 | A 20  10.434 262.56 0 - 24.856
SS14B |T1-100-261_50-S3 | B 20 10.432 260.41 0.103 59.18 20.351
SS156A  |T1-100-291_20-S4 | A 200  10.142 289.92 0 - 17.377
SS16B  |[T1-100-291_20-S4 | B 20 10.130 288.50 0.095 30.10, 14.077
SS15C  |T1-100-291_20-S4 | C 200 10.132 283.33 0.051 28.95 15.826
SS16A  |T2-100-261_50-S A 109 10.294 260.03 0 - 5.765
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