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Optimization Design of Low Solidity Diffuser for Diffuser Pump Using a Real-Coded
Genetic Algorithm

Jun LI, Ming ZHANG, Hiroshi TSUKAMOTO and Tomoyoshi OKAMURA

This paper presents a redesign of the conventional vaned diffuser into the low solidity diffuser for the maximum static
pressure recovery for diffuser pump. A Bezier curve representation for profile description is coupled with a blade-to-blade
flow calculation and a real-coded Genetic Algorithm. A low solidity vaned diffuser of 0.89 in solidity is obtained through
the present optimization design method. Numerical analysis and experimental test are applied to evaluate the hydrodynamic
performance of diffuser pump with the designed low solidity vaned diffuser and original vaned diffuser. The obtained
results demonstrate that the diffuser pump with the optimized low solidity diffuser has compact size compared with the

original one while ensuring the performance requirements.
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Fig.2 Computational grid for diffuser passage

Fig.3 Contours of computed pressure coefficient Cp
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Fig. 4 Bezier curve function for diffuser geometry
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Table 1  Specifications of diffuser pump with the designed
LSD and original vaned diffuser
Rating :
Flow rate Q 4.4m’/min
Total head H 33.7m
Rotational speed N 1500rpm
Specific speed Ns  232rpm. m. m’/min
Impeller :
Outlet radius R2 165mm
Outlet width b2 28mm
Outlet angle o3 24.3deg.
Number of blades Z 6
Original Vaned Diffuser :
Inlet radius R3 170mm
Outlet radius R4 240mm
Passage width bi, ba 30mm
Number of vanes Zs 11
Solidity a 1.25 ‘
Static pressure rise G 0.83 |
| Designed LSD N ]
Inlet radius Rs 170mm
Outlet radius Rs 230mm :
Passage width bi, be 30mm
Number of vanes Z {4
Solidity a 0.89
Static pressure rise Gy 0.93
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Fig.8 Comy . ational grid for pump with designed LSD and
original pump
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