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Hydraulic Analysis and Design Improvement for Main Check
Valve under Non-Uniform Flow

Tan Shuyang, Chen Jiu, Guan Li, Zhao Xuecen, Huang Wei, Cheng Xiang

Science Technology on Reactor System Design Technology Laboratory, Nuclear Power Institute of China, Chengdu, 610041, China

Abstract: CFD software is applied to analyze the hydraulic characteristics on the main check
valve flow model about multi-loop reactor. The outlet non-uniform flow of reactor coolant pump is
used to calculate the hydraulic moment of the valve under the full-open condition. By analyzing the
key structure factors and its effect on the hydraulic characteristics, the valve configuration was
optimized. The results from the improved model show that the pressure drop through flow near the
inlet and outlet region has been reduced, and the position of disc has been kept the whole opening,
which could avoid the effect of pump-valve coupling operation.

Key words: Non-uniform flow, Check valve, Hydraulic characteristics analysis, Design
improvement
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mm
30 mm
1 30 mm
1 3
2 @8 mm @10 mm
1 -236 N -m 0.34N-m
Table 1 Improvement Design Scheme of Disc 2
mm 56%
/mm 100
/ 5
/mm @8 @l0 @l2 2
/mm 25 30 40 6 7 8
: I 50 60 9320120 120= 60 50°
o 120 3 mm -5.65N -m 7.98
115 8 mm N-m -753N-m
/mm 13 11 60
2.3.2
1
1 2 60<
25 mm 30 mm
-236N-m -20N-m 10 9
115 mm 120 mm
3 4 -1799N -m
4 5 -495N -m
25 mm 30 mm 40 mm
0.34 N -m 1.13
N-m -87N-m 11 10
30 11 mm 13 mm
2
Table 2 Combination Scheme and Hydraulic Characteristics for Improvement Disc
/N -m /kPa
1 — 100 5 @8 25 120° 90° 120 13 -2.36 —
2 1 100 5 @8 30 120° 90° 120 13 -2.0 —
3 1 100 5 @10 25 120° 90° 120 13 0.34 60
4 3 100 5 10 30 120° 90° 120 13 1.13 60.1
5 4 100 5 @10 40 120° 90° 120 13 -8.7 —
6 — 100 5 @12 25 120° 120° 120 13 -5.65 —
7 6 100 5 @12 25 120° 60° 120 13 7.98 60.3
8 7 100 5 @12 25 120° 50° 120 13 -7.53 —
9 — 100 5 @10 30 120° 60° 120 11 -4.95 —
10 9 100 5 10 30 120° 60° 115 11 -17.99 —
11 10 100 5 @10 30 120° 60° 115 13 -103 —
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Table 3 Effects and Suggestions for Opening Moment of Disc
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