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ABSTRACT

The hydraulic part in reactor coolant pump consists of suction nozzle, impeller, diffuser, and discharge nozzle. Among them,

impeller is required to be designed to satisfy performance requirements such as head, NPSHR, and head curve slope at design

point. Present study is intended to suggest the preliminary design method sizing the impeller size to satisfy the design

requirement particularly including head curve slope at design point. On a basis of preliminary design result, hydraulic

components have been designed in detail by CFD and then manufactured in a reduced scale. Experiment in parallel with

computational analysis has been executed in order to confirm the hydraulic performance. Comparison results show good

agreement with design result, confirming the validity of design method suggested in this study.
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Table 1 RCP design results

Specific speed (n,) 1.782
Flow coefficient (¢,) 0.277
Head coefficient (¢) 0.343
Head curve slope (f%) 1.503
Impeller inclination angle(d) 43°
Impeller exit angle(s,,) 41°
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Table 2 Comparison of calculated results between preliminary
design and CFD analysis

1| at impeller at diffuser at discharge
exit exit nozzle exit
Preliminary 0.4240 0.3838 0.3505
design (¢, =0.15) (¢ =0.25) (¢, =1.0)
CFD analysis 0.4247 0.3953 0.3523
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Fig. 6 Manufactured impeller(left) and diffuser(right) at 28% scale
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Table 3 Performance comparison at design point

Design Experiment
Flow coefficient (¢;) 0.277 0.277
Head coefficient (¢) 0.343 0.348
Head curve slope (— s:f ) 1.503 1.505
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