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An Experimental Study on the Pressure Drop Comparison with
Non-mixing Vane and Hybrid Spacer Grids
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Abstract

The pressure drop test at atmospheric condition was performed to verify the
hydraulic performance of two kinds of spacer grids i.e., Non-mixing vane(Plain) type
and Swirl mixing-vane(Hybrid) type. These were installed in the test section which
had square—arrayed 5x5 fuel assembly for each tests. The Reynolds number was the



range of 10000 to 100000. The test loop conditions were the temperature of 28 C and
the flow rate of 2.5~25.5 kg/s. The pressure drop of spacer grid and the friction loss
of fuel rods were measured at six locations of the test section. The pressure drop
loss coefficients of the spacer grids and the friction loss coefficients of the fuel rods
were evaluated from the measured pressure drop data. The pressure loss coefficients
of the spacer grids were decreased as increasing the Re number until Re = 50000,
and after that, these were remained almost constant similar to the existing literature.
The increment of the pressure loss coefficients causing by the swirl mixing—vane
was around 15~18 9% when comparing two pressure losses of the spacer grids. The
friction loss coefficients were agreed well with two tests. It is supposed that the
friction loss coefficients of the fuel rods can be reasonably approximated by using the
correlation for tubular friction factor.
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1 AF7] 7le

. . Calibration
Location| Tag Name |Variable Model Error
Range
FT-13.0") HOX3-40-650-T-1 r02 o
: m (RPM5IS)X-F1SS-CE | 0740899 ka/s | 2092 70
, HO11/2X11/2-8-130-T-1
FT-1(1. m ~ +0.31 %
(157) (RPM51S)X-FISS-CE | 078188 ka/s °
Loop

pPT-1 P Rosemount 3051CG 0~600 KPa +0.05 %
TE-1 T Watlow, T-type, Unground 0~200 C 0.4 %
DP-1 P Rosemount 3051CD 0~60 KPa +0.05 %
DP-2 P Rosemount 3051CD 0~60 KPa +0.05 %
Test DP-3 P Rosemount 3051CD 0~60 KPa +0.05 %

Section _
Sect DP-4 P Rosemount 3051CD 0~60 KPa +0.05 %
DP-5 P Rosemount 3051CD 0~60 KPa +0.05 %
DP-6 P Rosemount 3051CD 0~150 KPa +0.05 %

¥ 2 AA AR 7])3FEHA ARk

Dimension (mm) Hybrid Plain
Rod Array 5x5 5x5
Rod Diameter 9.5 9.5
Rod Pitch 12.8 12.8
Strap Thickness 0.48 0.48
Strap Width 66.6 66.6
Vane Angle (°) 35 -




3% 3 AAAA J5 AT Test Matrix
99 229 Reynolds Flow Rate Average Velocity
o Number (kg/s) (m/s)
1 10000 2.5521 0.896
2 11220 2.8635 1.006
3 12589 3.2128 1.128
4 14125 3.6049 1.266
5 15849 4.0447 1.421
6 17783 4.5383 1,594
7 19953 5.0920 1.788
8 22387 5.7133 2.007
9 25119 6.4105 2.252
10 28184 7.1927 2.526
11 31623 8.0703 2.835
12 35481 9.0550 3.180
13 39811 10.1599 3.568
14 44668 11.3996 4.004
15 50119 12.7906 4.492
16 56234 14.3511 5.041
17 63096 16.1024 5.656
18 70795 18.0672 6.346
19 79433 20.2717 7120
20 89125 22.7452 7.989
21 100000 25.5205 8.963
¥4 SARY hEAS v
Reynolds Predicted
Number Measured
Moody [6] Madni [4]

21527 0.0264 0.0250 0.0276

52715 0.0206 0.0209 0.0231

107474 0.0172 0.0181 0.0200
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