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Test of Pressure Loss Characteristics of the SSF Fuel Assembly
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Abstract

A series of tests were conducted on 55-rods SSF fuel assembly to investigate the pressure
loss characteristics of an assembly of SS- fuel rods. The tests were conducted on the bundle
pressure loss and the assembly inlet orifice pressure loss respectively. For the rod bundle,
single- and two-phase pressure loss measurements were performed. The single-phase tests
were performed varying Reynolds number from 180 to 38,000, and the two phase tests were
performed from 500 to 32,200 while air quality is to 7% and air void fraction to 51%. The
single phase rod bundle friction factor and the two phase rod bundle friction multiplier were
evaluated. For the assembly inlet orifice, pressure loss tests were also performed varying 4
different disk plates. The pressure loss coefficients of the assembly inlet orifice were evaluated
as a function of flow blockage ratios.
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Note Ref Wi Gf jf Reg Wg Gg j9 X [of N
= kgls kg/m?s m/s = gls kg/m’s  mls % %
0o0o,0000
1 2,060~38,000 0.6~10.6 500~8,700 96
2 1,600~5,000 0.6~2.0 525~1,640 15
3  1,740~25,000 0.7~10.3 555~8,400 50
4 500~8,000 0.2~3.0 160~2,500 42
5 500~4,500 0.2~1.6 160~1,300 57
6 180~27,000 ).07~10.1  60~8,240 146
7 190~33,700 ).06~10.1  50~8,240 167
0ooo,0000
1 4,300~5,400 1.5~1.9 ,200~1,500 1.2~1.5 ~500 ~3.4 ~28 ~14 ~0.2 -~21 17
2 4,000~9,000 1.3~3.1 ,000~2,500 1.1~2.6 ~2,500 ~16.8 ~13.7 ~3.4 ~1.2 —~44 43
3 8,000~13,000 2.5~4.3 :,000~3,500 2.1~3.5 ~1,600 ~11.1 ~9.1 ~26 ~04 ~34 26
4 5,300~13,000 2.0~4.3 .,600~3,500 1.6~3.5 ~2,700 -~18.3 ~15.0 -~3.3 -~0.9 -~41 17
5 9,000~17,000 2.7~5.2 .,200~4,300 2.2~4.3 ~2,600 ~17.6 ~144 ~3.0 -~0.6 ~37 24
6 6,300~26,000 4.5~7.2 ,,700~6,000 3.7~6.0 ~2,200 ~15.0 ~12.3 ~2.2 ~0.3 ~28 18
7 2,500~32,000 5.8~8.3 .,800~6,800 4.8~6.8 ~1,900 ~12.8 ~105 ~1.7 ~0.2 ~23 18
8 1,900~2,200 0.6~0.7 500~600 0.5~0.6 ~900 ~6.1 ~50 ~25 ~09 ~33 22
9 3,300~7,600 1.1~2.5 900~2,000 0.9~-2.0 ~2,400 -~16.1 -~13.2 ~3.5 ~15 ~45 23
10 5,500~11,700 1.8~3.7 ,500~3,000 1.5~3.1 ~2,300 ~15.8 ~12.9 ~3.3 ~0.9 ~41 21
11 7,000~15,000 2.3~4.8 ,900~4,000 1.9~-4.0 ~2,700 ~18.6 ~153 ~3.3 ~0.8 —~40 25
12 4,000~5,000 1.4~1.8 ,100~1,500 1.1~1.5 ~2,600 ~17.6 ~14.5 ~3.4 ~1.3 ~44 23
13  2,700~3,500 0.9~1.2 700~1,000 0.7~1.0 ~2,600 ~17.7 ~145 ~3.6 ~1.9 ~47 24
14  1,900~2,500 0.6~0.8 500~700 0.5~0.7 ~2,400 ~16.1 ~13.2 ~3.6 —~2.5 48 24
15 1,100~1,400 0.4~0.5 300~400 0.3~0.4 ~2,600 ~17.8 ~14.6 ~3.7 ~4.2 ~50 25
16 500~700 0.2~0.2 150~200 0.1~0.2 -~2,600 ~17.8 -~14.6 ~3.7 ~7.3 ~51 14
17 2,000~18,500 3.9~6.2 :,200~5,100 3.2~5.1 ~2,000 ~13.9 ~11.4 ~2.4 ~0.4 ~30 18
00 oooo
0mm 400~31,500 0.1~10.1 100~8,300 46
0mm 630~37,000 0.2~11.3 200~9,300 54
0 mm 2,800~66,000 0.8~19.0 660~15,500 39
0 mm 5,000~38,000 1.3~11.0 .,,000~9,000 15
24 mm1,200~41,000 0.3~11.6 300~9,500 32
24 mm?2,500~33,500 0.8~10.6 650~8,700 28
32 mm1,300~20,000 0.4~6.1 300~5,000 25
28 mm1,300~31,500 0.4~9.0 300~7,400 26
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Pressure drop (kPa)
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