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Abstract: An optimization process was developed to improve mixed-flow pump performance. The optimization
process was combined with CFX (a computational fluid dynamics (CFD) code) and HEEDS (an optimization code) .
CFX is a widely used CFD software for turbo machinery, whereas HEEDS, which uses the SHERPA algorithm, is a
newly introduced optimization code. HEEDS can use a large number of optimization variables; thus, it is possible to
effectively consider interaction effects. In this paper, an impeller model, which is already optimized with design of
experiments (DOE), is used as the base model. The optimization process developed in this paper shows an improved
design within an acceptable timeframe.
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Table 1 Optimization results of mixed flow pump impeller

Case | 54 AANT | &k 4%
17 7\ (%) | (m)
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model e CPlh,
Opt Liner beta | CP2h, 96.82 | 19.51
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Opt Opt design | CP2t, 96.82 | 19.43
design 2 1+Lt 48 | 32 h,
Opt Opt  design B2¢ h, 96.79 19.5
design 3 2 + lean -
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Opt Bezier beta | B 1_h, 96.79 | 19.49
design 4 angle &3 | B2 s,
Opt Opt design | B2c s, 96.78 | 19.47
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Table 2 Optimization result of mixed flow pump diffuser

Case A A T(26 71) a8 | 7F | HtHs
(%) | (m) | (m)
Base Z4h, R4h, Z5h,
model | R5h, b4, b, Total
CP1_h, CP2_h,
CP3_h, CP4 h, 88.66 | 18.52
CPI1 s, CP2 s,
CP3 s, CP4 s, 1.93
B 2 h, B 2¢ h, Static
B1b h, B1 h,
B2s, B2es, 83.86 | 16.59
Blb s, B1 s,
Recom | %B2c_s, % 3
mended | 1p s Total
desien | o poc_h, %
1o_h, 92.81 | 19.17
0.93
Static
92.83 | 18.25

(a) Base model

(b) Recommended design

Fig. 16 Recommended diffuser design of mixed flow pump
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