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Numerical analysis of pressure pulsation characteristics of diagonal flow pump
in adjacent area of tip clearance

LI Yibin' > BI Zhen' LI Rennian' >° HU Penglin' ZHOU Dong’
1. School of Energy and Power Engineering  Lanzhou University of Technology Lanzhou 730050 China
2. Key Laboratory of Fluid machinery and Systems — Gansu Province Lanzhou 730050  China
3. Hunan XEMG Changsha Pump Works Co. LT D. Changsha 410205 China

Abstract In order to clarify pressure pulsation characteristics of the diagonal flow pump in adjacent areas
of tip clearance under small flow conditions and reveal the effect of different blade tip clearance value Ric
on transient stability an unsteady numerical simulation was conducted for the diagonal flow pumps. Four
plans of diagonal flow pumps were selected with different Ric values of 0 0.5 0.75 and Imm as study ob-
jects  based on the large eddy simulation LES approach SIMPLEC algorithm and block structured grids.
By analyzing pressure pulsation spectrum the internal relation between Ry and pressure pulsation of adja-
cent areas of tip clearance has been realized. The results show that the leakage flow caused by Ric mixing
with main flow aggravates the instability of the flow on tip clearance areas reducing the performance abili-
ty of impeller blades the greater Ric can reduce high frequency pressure pulsation of blade tip areas but
give rise to leakage rate aggravation with Ry increasing the average value of pressure pulsation on impel-
ler near wall regions decreases gradually and hydraulic performance declines. Choose a proper small Ry at
design time can improve overall hydraulic performance of diagonal flow pumps.

Key words diagonal flow pump blade tip clearance spectrum analysis pressure pulsation numerical

analysis
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An extended scaled boundary finite element method without asymptotic

enrichment of the crack tip

CHEN Baibin' LI Jianbo'* LIN Gao' ?

1. Earthquake Engineering Research Division  Dalian Unwversity of Technology ~Dalian 116024  China
2. State Key Laboratory of Coastal and Offshore Engineering  Dalian University of Technology ~Dalian 116024  China

Abstract It is not necessary to remesh when the extended finite element method simulates crack propaga-
tion. But the complex enrichment functions based on a priori knowledge of the asymptotic expansions of the
displacements in the crack—tip are required. Besides the special numerical integration techniques are al-
ways inevitable. The generalized stress intensity factors could be accurately calculated by the scale bound-
ary finite element method directly from the consistent formula without the knowledge on the type of singular-
ity. Therefore a coupling model i.e. the extended SBFEM can be established to improve the capability to
model complex fracture problems. In this method the nonsmooth behavior around the crack tip is modeled
by SBFEM while the split elements are modeled by XFEM. Furthermore based on the principle of virtual
work the equivalent node loads the displacement and the stress fields in super element are derived in de-
tail including the effect of surface tractions. During its numerical evaluation the stress intensity factors of
semi—infinite plate with different kinds of surface tractions are calculated the results show that the X-SB-
FEM is effective.

Key words fracture mechanics surface tractions extended finite element method scale boundary finite el-

ement method extended scale boundary finite element method
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