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heater rod

*+ measured
(specified : 1,2)

Ceramic
flow shroud

TC location

Test Section C

P = 3.9 MPR
TIN = 200 C
® TEST C (PItch=10,7m) $—— P/ID=1.126 (SERAPH: 1.13)
A TEST F (P1tch=12,6mx)
o T TEST E(pitch=13.5mm)
»10
5 T T T ) T T 1 T L] T T L T T 1] T T T T
o~
=
e
=
w 4 [
S #
%.0 0.1 0.2 0.3 0.4 | ’0.5

EXIT QUALITY (~)

4.32-5 HAEREBEFHHEFTICBIT AHCLWRIEF S5 R
— VYUVERIEY FNTA—FHE —
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KKAHERIIWSC24H0 b0
BRI 2~ 5 (Q1, Q2, Q4).
TNy FANR—-H NG A—4%

(V) 2=ABEFIE Y P
K LTRELE-DDOTH
5o

CINTGRA—=F
Q1:1.748

Q2:7.540
Q4: 8.783

V:-0.252
-2.789 exp(-3.874 G) 7
+1.915 exp(-0.234 G)

G:EEME (10° b/t h)

The WSC-2 Correlation

denr (108 Bru/n-fi?) = %}{iﬁ
42 0BCDAR O,
1+ O, /”RGD
B=025GD ,
o= QF(GD)17
Dy, '
and
Y -
C= C'V[J + iTcl;] ,
where

D = F,Dy; Dy = coolant channel hydraulic diam-
cter (in.)

F, = radial form factor in the considered section
of the bundle

Pr=10"7p; p = pressure (psia)
Fy=pl*exp[1.17(1 = p,)]
Fy=pftexp[1.424(1 ~ p,)]
Fy=p/# exp[1.241(1 - p,))

‘G = mass velocity (106 1b/ft2.})

X = latent heat of evaporation (Btu/lb)

AH; = inlet subcooling (Btu/lb) |
Z = distance from channel inlet {in.}

Y = ratio of average cluster heat flux from entry

to Z to local cluster radial-average heat flux
at-Z

V= grid spacer parameter; for the best fit of ex-
© perimental data ¥ = 0.7,

" Geometry parameter o, 0, O

Triangular array 1.329 2.372 12.26

4.32-6 KKAHMAR OB
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— - —2— 4 mm .

£ 0T j
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= - 4

L:E _ . :

S 4.0 :— j
20 - -

'SERAPH Condition

0'0—_;||_.!;|||.|t1|:||11.||r|1|;[;-r-l-_
0.0 20 40 60 80 10 12 14

Mass Velocity (kg/m? sec) x 10°

B 4327 KKOCHFHEEZRIC & % SERAPHERENF (VAR DCHF
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9] -0.8164966 |-0.5773503| 0 66| 0.0988845|0.99017358]0.00068602
10[-0.7867958]-0.5773503| 0.02268519 67]-0.1592453| 0.98723906 {0
11]-0.5773503{-0.5773503] 0. 02314815 68]-0.1126034| 0.98723906 |0.0007812
12| -0.2182179|-0.5773503] 0.02268519 69| 0.1126034]|0.98723906|0.0007812
13| 0.2182179-0.5773503| 0.02268519 70]-0.1785855]| 0.98392439 |0
14| ©0.5773503[-0.5773503)0.02314815 71]-0.1262791|0.98392439 |0.00087608
15| ©0.7867958(-0.5773503}0.02268519 72} 0.1262791] 0.98392439 |0.00087608
16[-0.9759001 |-0.2182179} ¢ 73f-0.1978570] 0. 98023087 |0

17| -0.9511898 (-0.2182179} 0.03024691 74}-0.1399061| 0.98023087 [0.00097062
18] -0.7867958 |-0.2182179f 0.02268519 75} 0.1399060|0.98023087 [0.00097062
19| -0.5773503 |-0.2182179| 0.02268519 76|-0.2170524]| 0.97615993 |0 :
20| -0.2182179|-0.2182179]| 0.03024691 77(-0.1534792}0.97615993 |0.00106478
21| 0.2182179(-0.2182179]0.03024691 78] 0.1534792[0.97615993 [0.00106478
22| 0.5773503{-0.2182179|0.02268519 79]-0.2361642|0.97171319 |0
23] 0.78679581-0.2182179]0.02268519 80|-0.1669933[0.97171319 [0.00115854
24} 0.95118981{-0.2182179]0.03024691 81| 0.1669933|0.97171319|0.00115854
25 -0.0030040| 0.95999955| 0 82|-0.2551851| 0.96689224 |0 ‘
26f -0.0021241| 0.9999955| 2.895E-06 83|-0.1804431|0.96689224 |0.00125185
27| 0.0021241] 0.9999955| 2.895E-06 84| 0.1804431|0.96689224 }0.00125185
28| -0.0068958 | 0.9999762| 0 85]|-0.2741077(0.96169901 |0 .
29| -0.0048760 0.9999762| 6.739E-06 86]-0.1938234/0.96169901 [0.00134468
30| 0.0048760| 0.9999762|6.739E-06 87| 0.1938234/0.96169901 |0.00134468
31| -0.0108102| 0.9999416| 0 88|-0.2929248|0.95613545 |0

32| -0.0076440| 0.9999416f1.0589E-05 89|-0.2071291|0.95613545 |0.00143699
33| 0.0076440] 0.9999416] 1..0589E-05 90| 0.2071291|0.95613545|0.00143699
34{ -0.0147297| 0.9998915[0 - 91}-0.3116291] 0.95020384 |0
35[-0.0104155| 0.9998915|1.4439E-05 92[-0.2203550|0.95020384 [0.01855077
36 0.0104155| 0.9998915|1.4439E-05 93| 0.2203550]0.95020384 }0.01855077
371 -0.0186509| 0.9998261|0 94|-0.6172134{0.78679579 |0
38]-0.0131882| 0.9998261| 1.8289E-05 95|-0.5773503{0.78679579 [0.02268519
39] 0.0131882] 0.9998261|1.8289E-05 96|-0.2182179] 0.78679579 |0.02268519
40]-0.0225728| 0.9997452| 0 ' 97| 0.2182179{0.78679579 |0.02268519
41] -0.0159614 ] 0.9997452| 2.2139E-05 98| 0.5773503]0.78679579 |0.02268519
42} 0.0159614] 0.9997452| 2.2139E-05 99|-0.8164966{ 0.57735026 |0
43} -0.0264949| 0.9996489|0 100|-0.7867958] 0.57735026 [0.02268519
44} -0.0187347| 0.9996489]2.5988E-05|] 101]|-0.5773503]0.57735026 |0.02314815
45| 0.0187347} 0.9996489] 2.5988E-05|] 102|-0.2182179{0.57735026 |0.02268519
46)-0.0304169] 0.9995373] 0 103] ©0.2182179|0.57735026 |0.02268519
47| -0.0215080| 0.9995373]2.98378-05}| 104] 0.5773503]0.57735026 |0.02314815
48| 0.0215080| 0.9995373}2.9837E-05|| 105| 0.7867958}0.57735026 |0.02268519
49| -0.0421809| 0.9991100|0 106|-0.9759001} 0.21821791 |0
50| -0.0298264 1 0.9991100] 0.0002089 107]-0.9511898| 0.21821791 [0.03024691
51| 0.0298264} 0.9991100|0.0002069 108]-0.7867958} 0.21821791 |0.02268510
52| -0.0617753| 0.9980901|0 109{-0.5773503| 0.21821791 |0.02268519
53 -0.0436817[ 0.9980901) 0.00030303 110(-0.2182179|0.21821791 [0.03024691
54| 0.0436817| 0.9980901} 0.00030303 111] 0.2182179]|0.21821791 |0.03024691
55| -0.0813466 | 0.9966859} 0 112]|-0.5773503| 0.21821791 |0. 02268519
56| -0.0575207| 0.9966859( 0.00039905 || 113| 0.7867958|0.21821791 |0.02268519
57| 0.0575207| 0.9966859[0.00039905 | 114| 0.9511898|0.21821791|0.03024691
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2.0000X 107 ~ 6.4340 % 10°
6.4340 % 10°~3.0000 % 10°
3.0000% 10%~1.3560 % 10°
1.3560X 109~8.2000% 10°
8.2000X 107 ~4.9952 X 10°
4.9952X 10°~3.3000 X 10°
3.3000X 10°~1.0000X 10°
1.0000 X 10°~4.5000 X 10%
4.50600% 10%~1.7000x 10%
17000 X 10%~3.7400% 103
3.7400 % 103 ~2.2000x 103
2.2000X 10> ~3.0500 X 10
3.0500% 10%~7.6000% 10!
7.6000% 10! ~2.7500 % 10!
2.7500% 101 ~1.0000 % 10!
1.0000 % 10! ~4.0000x 10°
4.0000% 10°9~1.3000x 100
1.3000% 109~3.2500x 107!
3.2500% 1071 ~ 10000 1071
1.0000% 101 ~3.0000% 1072
3.0000 X 102~1.0000 X 1072

1.0000X 1072~1.0000X 107>

2.5619X 1072
2.0196X 1071
3.5342% 1071
1.7574%10°
1.1141% 107!
5.5859X 1072
6.2019X 1072
9.6573 X 107>
3.3047 X107
9.0981 X 1074
5.7788 X105
4.5101X107
2.1512% 1079
2.3910X 1077
5.1936X 1078
1.0897x10°8
3.0066 X 107
5.9827% 10710
7.0880% 10°11
1.2190x 10711
1.9356 % 10712

4.6127% 10713
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