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Experimental Research and Numerical Simulation
on Flow Resistance of Integrated Valve

CAI Wei, BO Han-liang, QIN Ben-ke
(Institute of Nuclear and New Energy Technology, Tsinghua University, Beijing 100084, China)

Abstract: The flow resistance of the integrated valve is one of the key parameters for
the design of the control rod hydraulic drive system (CRHDS). Experimental research
on the improved new integrated valve was performed, and the key data such as pressure
difference, volume flow, resistance coefficient and flow coefficient of each flow channel
were obtained. With the computational fluid dynamics software CFX, numerical simula-
tion was executed to analyze the effect of Re on the flow resistance. On the basis of
experimental and numerical results, fitting empirical formulas of resistance coefficient
were obtained, which provide experimental and theoretical foundations for CRHDS’ s
optimized design and theoretical analysis.
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Fig. 1 Scheme of integrated valve
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Fig. 2 Structure entity of step-up (a) and step-down (b) flow channel
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Fig.3 Experimental loop of step-up (a) and step-down (b) flow channel
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Table 1 Resistance coefficients and

flow coefficients of new and old integrated valves

¢ K
B IHE Eae 1H

u60 32.31  42.09 3.992X10' 2.633X10"

i 18

u67.5  36.23  57.47 4.475X10" 3.594 X101
u76.2  27.71  42.70 3.424X10" 2.671X10"

d60 45.33  39.78 3.675X10' 2.488X 10"
d67.5  49.80  51.93 4.037X10" 3.248X 101

d76.2  42.40  40.92 3.437X10" 2.559X10%
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Table 2 Numerical results

of resistance coefficient and flow coefficient

15 S AR IR] 1 AH X R 22/ 4

WiE Ceal K
¢ K
u60 32.30 4.049X10" —0.03 1.4
u67.5 34.55 4.439X10"2 —4.6 —0.8
u76. 2 31.43 3.871X10'? 13.4 13.1
d60 44.04  3.559X10" —2.8 —3.2
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d76. 2 41.88 3.384X10'? —1.2 —1.5
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