






















Ps (MPa) STD Ts ('C) STD mg (kg/s) STD Temp. ('C) STD mc (kg/s) STD

T1-70-266_20-S 72 A 20 7.236 0.107 264.55 0.614 0 - - - 15.435 0.186

A 10 7.142 0.09 282.99 0.149 0 - - - 10.322 0.189

B 20 7.17 0.069 282.65 0.223 0.054 0.003 99.32 5.115 9.011 0.218

A 20 7.12 0.073 283.18 0.158 0 - - - 10.092 0.116

B 18 7.139 0.073 282.27 0.224 0.048 0.003 41 1.547 9.065 0.343

C 15 7.114 0.041 279.99 0.436 0.209 0.002 26.39 0.73 7.671 0.107

A 18 7.188 0.147 265.67 0.172 0 - - - 15.021 0.306

B 6 7.21 0.066 263.46 0.152 0.066 0.002 66.86 1.193 11.392 0.274

C 11 7.244 0.055 263.64 0.146 0.112 0.003 53.539 2.295 10.413 0.261

D 18 7.257 0.05 263.1 0.318 0.181 0.003 41.16 2.226 9.605 0.158

A 13 10.045 0.047 264 0.163 0 - - - 23.357 0.165

B 7 10.078 0.045 262.32 0.261 0.064 0 58.32 1.581 20.148 0.344

A 15 10.119 0.19 290.92 0.272 0 - - - 16.976 0.35

B 15 10.143 0.105 289.41 0.683 0.064 0.002 63.96 5.491 15.053 0.587

C 9 10.174 0.028 287.49 0.604 0.149 0.004 42.45 1.964 12.893 0.08

A 15 7.264 0.173 237.6 0.092 0 - - - 20.997 0.294

B 10 7.312 0.064 236.52 0.289 0.062 0.001 78.65 7.348 17.488 0.618

C 7 7.309 0.008 234.98 0.251 0.136 0.003 73.54 1.469 13.884 0.054

A 13 4.196 0.108 202.92 0.188 0 - - - 16.06 0.208

B 11 4.202 0.045 202.09 0.223 0.054 0.001 71.77 2.578 12.562 0.4

C 10 4.231 0.041 201.53 0.228 0.109 0.001 52.655 3.003 10.689 0.22

D 10 4.266 0.03 201.38 0.121 0.168 0.001 36.83 1.348 8.949 0.164

E 10 4.285 0.031 200.77 0.14 0.079 0.001 30.978 0.445 11.824 0.199

A 17 4.441 0.063 248.42 0.095 0 - - - 9.887 0.124

B 8 4.437 0.035 248.15 0.142 0.058 0 55.86 1.396 6.935 0.247

C 10 4.444 0.033 247.09 0.244 0.142 0.001 46.503 1.635 5.863 0.217

D 10 4.446 0.029 246.62 0.138 0.154 0.001 40.39 0.895 5.644 0.149

A 15 3.763 0.061 231.12 0.185 0 - - - 10.675 0.156

B 6 3.786 0.037 230.87 0.192 0.053 0 78.32 2.598 7.223 0.405

C 14 3.793 0.031 230.12 0.16 0.119 0.002 46.55 3.59 5.919 0.183

D 5 3.801 0.028 229.85 0.193 0.077 0.001 36.63 1.43 6.624 0.339

E 11 3.827 0.022 229.65 0.117 0.13 0.001 29.42 0.873 5.81 0.203

F 17 3.831 0.022 229.08 0.172 0.146 0 24.95 0.802 5.475 0.201

G 8 3.841 0.023 228.51 0.183 0.028 0 24.91 0.158 9.5 0.256

A 20 10.131 0.015 309.58 0.17 0 - - - 12.272 0.127

B 9 10.145 0.022 308.93 0.252 0.066 0 51.96 2.394 10.98 0.16

C 10 10.149 0.009 307.46 0.207 0.095 0 41.59 0.961 10.848 0.136

A 14 7.253 0.227 236.49 0.121 0 - - - 21.217 0.386

B 10 7.256 0.096 235.7 0.354 0.084 0.004 76.34 3.204 15.867 0.718

C 10 7.276 0.041 234.97 0.183 0.029 0.003 64.58 1.58 18.914 0.453

A 20 10.29 0.012 309.84 0.508 0 - - - 12.471 0.11

B 15 10.293 0.02 309.17 0.229 0.187 0.004 33.73 2.318 10.079 0.048

A 12 10.434 0.138 262.56 0.218 0 - - - 24.856 0.249

B 10 10.432 0.044 260.41 0.434 0.103 0.004 59.18 1.503 20.351 0.276

A 10 10.142 0.199 289.92 0.391 0 - - - 17.377 0.322

B 10 10.13 0.119 288.5 0.25 0.095 0.001 30.1 0.815 14.077 0.435

C 15 10.132 0.031 283.33 7.03 0.051 0 28.95 1.016 15.826 0.199
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그림 1. 비응축가스 이상유동 임계유량 실험장치 개략도
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그림 4. Thermocouple and Pressure Tap Locations
           at Test Section (ID=20, L=300 mm)
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그림 2. 압력용기(PV-110) 개략도
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그림 3. Test Section 배관 개략도
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(e) Pressure Distributions at Test Section
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(a) Pressure  Control at Pressure Vessel
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(b) Temperature Variation at Pressure Vessel
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(d) Coolant Mass Flow Rate
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         (c) N2 Gas Injection
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(f) Temperature Distributions at Test Section
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(e) Pressure Distributions at Test Section
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(a) Pressure Distribution at T/S
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(b) Temperature Distribution at T/S
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(a) Ps = 40 bar (Tsat = 230 'C)
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(b) Ps = 70 bar (Tsat = 286 'C)

0

5

10

15

20

25

0 0.05 0.1 0.15 0.2

N2 Gas Injection (kg/s)

C
o
o
la

n
t 
F
lo

w
ra

te
 (

k
g
/s

)

dT=0 

dT=20

dT=50

Measured vs. Predicted
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(c) Ps = 100 bar (Tsat = 311 'C)
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