HIU | RWHMCAS BT | Gie | ARE | B | M RS | BRTAT

RG] -

£

7,

FE T 7 R O 2y ) %1 )77 Inverse Design Method of Centrifugal Pump Blade Based on PDE Method
kAN BER B

2EMEET K

R AL S i gy 75 A

N SEILR O T IS EA A Bevt, 53Ty R 4 0 2 P T I I 5 Bt 2 ) TR P A A, 8 5B P40k Bez i ex 2 42 A0, AR i 4
DI R DL AT R AR S IEAS 2, H VR R AR 23 Dy R R 1ok A B i o B M 2 ) T, AR -y TR 7, R s it 2 0 1R 23 A AR 42
i G b R f AR, AT R0 T AR AL A, Bk B I RTEARE H o SEBLT M IS BU B o SRS BEDUA I 5 100K 1 ]
VTS P T S ) o i e BUZR TR, ST R R AR A BT o W SR IR H B IR e B VAR ATAT . In order to
implement the parametric optimization design of centrifugal pump blade, the partial differential equation was used to design the
impeller meridian plane and the 3-D blade surface. Firstly, quartic Bezier curve was employed to design the meridian plane, and then
the partial differential equation was introduced to produce the original streamline and meridian quasi-orthogonal lines. Secondly
the partial differential equation was used to generate the centrifugal pump blade surface. According to the blade streamline
equation, the angular coordinates of dispersed points on pump blade boundary was calculated from the distributions of blade angle on
boundary. Consequently the boundary-value of the partial differential equation was determined. The blades geometries was controlled
by adjust the distribution of the blade angle along hub and shroud. The relation between the 3-D model of pump blade and the pump
design parameters was built, to achieve the parametric design of pump blade. The gradient optimizing method was introduced to
realize the optimization of pump blade. The calculation result of the flow field was used to renew the shape of pump blade. The

calculation case shows that the presented inverse method of centrifugal pump blade is rational.
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