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Deformation of flood wave during ice river period

in the Ningxia—Inner Mongolian Reach of the Yellow River

WANG Kaizhen', WANG Jun', SUI Jueyi’
(1. School of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China
2. Environmental Engineering Program, University of Northern British Columbia, Prince George, BC, Canada, V2N 47.9)

Abstract: The existence of ice cover in northern river courses may affect flood rooting and the deformation
of flood wave propagation. Taking the Ningxia—Inner Mongolia Reach of the Yellow River as the research ob-
ject, the Muskingum method is applied to calculate the flood rooting during ice period, analyzing the rela-
tionship between the Muskingum parameters and the roughness, and comparing the difference of the im-
pacts of ice cover thickening and thawing processes on the flood wave deformation. The results indicate that
it is feasible to apply the Muskingum method to calculate flood during ice river period, the greater the sec-
tion roughness, the longer the flood wave propagation and the greater the degree of deformation will be.
During the ice cover thickening process, the deformation of flood wave increases at first, then decreases,
and afterward increases again. During the ice cover thawing process, the deformation of flood wave increas-
es. In the case of same ice thickness, there is an intersection of flood wave deformation during two process-
es of ice thickness development. Before the intersection point of ice thickness range, the deformation of
flood wave is greater when ice cover melts and thins. After that, the deformation of flood wave is greater
when ice cover freezes and thickens.

Keywords: Muskingum method; ice river flood; flood wave deformation; ice cover thickening; ice cover

thawing
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Investigation on the clocking effect of a double—entry two-stage double suction

centrifugal pump with high head

YE Changliang', WANG Fujun"?, LI Huaicheng’, LI Zhentan’, SONG Qingsong’

( 1. College of Water Resources & Civil Engineering, China Agricultural University, Beijing 100083, China;
2. Beijing Engineering Research Center of Safety and Energy Saving Technology for Water Supply Network System in China Agricultural
University, Beijing 100083, China; 3. Shanghai Liancheng Group Company, Shanghai 201812, China )

Abstract: The clocking effect caused by the relative position between impeller and diffuser vane has great
effect on the performance of a pump. The clocking effect of a double—entry two-stage double suction centrif-
ugal pump which is often used in the Yellow River Diversion Project is investigated. Four schemes with rel-
ative installation angle 0°, 15°, 30°and 45° between the two stage impellers which have six blades are de-
signed. The influence of clocking effect on the unsteady pressure fluctuation in the pump and on the radial
force of impeller at three typical conditions is investigated. The results show that the clocking effect has lit-
tle influence on the head and efficiency whose discrepancy is less than 2%. The clocking effect has great
influence on both the pressure fluctuation and the unsteady radial force imposed on the impeller. For the
30° scheme, the pressure fluctuation amplitude of inter—stage flow channel tongue is reduced by 70% ,
38% and 40% respectively compared with 0°, 15° and 45° schemes at design condition, and the pressure
pulsation amplitude of the volute tongue is reduced by 31%, 18% and 22%. The radial force of the impel-
ler varies periodically at three typical conditions. The radial force of the impeller is the smallest for the
30° scheme. Thus, it is suggested that the relative position between the impellers of two-stage double suc-
tion centrifugal pump should be installed circumferential symmetric staggered to obtain better performance.
The research results provide a scientific basis for the optimal design and stable operation for the high head
multi-stage centrifugal pumps.

Keywords: high head; two-stage double-suction centrifugal pump; clocking effect; pressure fluctuation; ra-

dial force
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