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Relationship between Wrap Angle of Impeller and Performance of Pump
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Abstract

The influence of relationship between wrap angle of impeller on performance of a pump was analyzed
with the same main dimensions of centrifugal pumps unchanged. Blades were shaped using Hermite
interpolation method. The wrap angle of impellers used in this investigation is 90°, 120°, 150°and 180°
respectively. The result of numerical simulation indicates that the wrap angle changes the head and power
characteristics by changing the relative velocity angle in impeller outlet. The effect of the different wrap
angles is similar to that of the different impeller outlet blade angles. The bigger the wrap angle is, the
smaller the separation and vortex in impeller passages are. With the wrap angle increases, the streamlines

and blade profiles are getting similar, but the friction loss in impeller passages is getting large. So there

exists an optimum wrap angle that corresponds to the highest efficiency of a centrifugal pump.
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Tab.1 Main dimensions of centrifugal pump
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Fig.1 Plan view of pressure sides
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Fig.2 Mesh and rotor position
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Fig.3  Characteristics curves
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Fig.4 Throat of impeller
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Tab.2 Blade angle in throat of impeller (°)
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90 15 39.3 27.15
120 15 29.5 22.25
150 15 21.8 18.40
180 15 16.2 15. 60
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Fig.5 Histogram of relative velocity angle
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Fig.6  Average relative velocity angle

7 ELHBERW] , B A B R AR IR
T8 A B NP0 IR AR A AN T 120069
JWHE iR AR A — W AR e X 34>
i X3 28R M AR RE AR T B AR L
A TRSMRK JT R IR/ A R ROR
AN Z —, S A R T 1500, M7 T AR
s DX AR T 2, S8V N A IR L2 T
LA ST 1 1) IR 8 = 1 A N A € Y=

TEAR T O /Nt i s A7, 2k 1 0 B34

(©

@

K7 R AR R (m/s)

Fig.7 Relative velocity vector of impeller (m/s)
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