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Fig. 1 Model test results of the head loss of the inlet conduits in three pumping stations
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Fig.2  Model test results of the relationship between the whole conduit head loss and the discharge in three pump systems
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Fig. 11 The influence of the circulation on flow pattern in the low hump outlet conduit
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Cross Influence of Discharge and Circulation on
Head Loss of the Conduit of Pump
System With Low Head

LU Wei-gang, DONG Lei, WANG Zhao-fei, LU Lin-guang
( College of Hydraulic Science & Engineering, Yangzhou University,

Yangzhou , Jiangsu 225009, P. R. China)

Abstract: The relationship between head losses and discharge and circulation for the conduit
of a pump system with low head is an important problem having obvious influence on the im-
provement for its hydraulic performance. The velocity circulation from the pump guide vane
makes the relationship more complicated, which has to be understood comprehensively. The
research results indicate that under the condition of zero circulation, the head loss of inlet and
outlet conduit is in proportion to the square of discharge; under the condition for Re number to
be satisfied with the resistant square area, the conduit loss is in proportion to the square of dis-
charge for the similar working points with different speeds in a certain rotational speed range,
which indicates the pump system efficiency constantly; the outlet conduit loss of design dis-
charge for a pump system with low head depends on the velocity circulation from the guide
vane exit, and the relationship between the loss and the circulation is an open curve with up di-
rection which means there is an optimal circulation for the loss; under the condition of various
working points for a pump system with low head, the head loss of the outlet conduit is under
the cross influence of both the discharge and circulation, as a result the relationship between
the head loss and discharge is almost the linear, the mechanism of which needs to be further
studied.

Key words: discharge; circulation; low head; pump system; conduit; head loss



