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Hydraulic Characteristics Test and Numerical Simulation
of Flow Field in Advanced Fuel Assembly

LI Hua-qi, HUANG Zhao-qing, HE Jun-shan
( National Key Laboratory of Bubble Physics and Natural Circulation,

Nuclear Power Insistute of China, Chengdu 610041, China)

Abstract: The purpose of this research is to obtain hydraulic characteristics in advanced
fuel assembly. The test and numerical simulation were employed in the research. Fuel
assembly for test is composed of 5X5 fuel rods. The radius size of the rods is the same
as the prototype. The geometry used in numerical simulation is identical with the test
mode, so that ensure the comparability between test and computational results. The re-
search shows that the resistance coefficient of constitution grid and span grid is 1. 1 and
0. 84, respectively. The relative deviation between test and computational results is less
than 6%. This research provides input data for structure design and thermohyraulic
analysis of the fuel assembly.
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Fig. 1 Sketch of test model and

pressure difference measurement
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Fig. 2 Section pattern of constitution grid
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Fig. 4 Resistance coefficient curves of constitution grid
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Fig.5 Resistance coefficient curves of span grid
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Fig. 6 Distribution of mesh in computational region
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Table 1 Calculated pressure drop
Wik /(m® «h D) A p1/kPa A\ p2/kPa
20.71 4. 59 3. 84
37.20 13. 27 11. 09
54.23 27. 34 22.90
68. 42 42. 21 35. 38

=45 °C,p=991. 08 kg/m*, p=0. 000 596 19 kg/(m * s)
Vsy?y - ‘\t--/l - \_Q /.-_.._.
S&w!/ \\ /Rﬂ‘:

% % %
hs! et
| D Z 1.; R
-5 N o1 ';‘ ll IIl
A - AN
l \ - /'/ S . //
\:‘)m "‘\__' ) .r'—‘.-—";
\h_.___\ \\‘!hl i d_r; ¥
&7 SEA R SR A 1/ 4 H A T R oS hE IR
Fig. 7 Velocity vector section pattern

at constitution grid
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Table 2 Comparison of pressure drops

from calculation and test

st A p2/kPa AR
(m' b)) e R 2/% e Rnn 2/%

20.71 4.59  4.32 5.9 3.84 3.71 3.3

i/ A p1/kPa

37.20 13.27 12.69 4.4  11.10 10.84 2.3
54.23 27.34 25.73 5.9 22.90 21.88 4.4
68.42 42.21 39.84 5.6 35.38 33.70 4.7
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