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Table 1 Some typical meshfree methods in chronological order
Methods References approximation
S}I:l(:iortohcfd nzi)r?l?lccsle Lucy, 1977, Gingold and Integral representation

v ‘y Monaghan, 1977, etc. g P
(SPH)
Finite point Liszka and Orkisz, Finite difference
1980; Onate et al., .
method representation

1996, etc.

Diffuse element
method (DEM)

Nayroles et al., 1992

Moving least square
(MLS)
approximation Galerkin
method

Element free
Galerkin (EFG)

Belytschko et al.,
1994, 1996; 1998: etc,

MLS approximation
Galerkin method

method
kfiip?dz;eidl Liu et al, Integral representation
ernel pariice 1995;199,etc. Galerkin method

method (RKPM)

HP-cloud method

Duarte and Oden,

MLS approximation,

199 etc, Partition of unity.
Free mesh Yagawa and amada .
method 1996; 1998, etc, Galerkin method

Meshless local
Petrov-Galerkin

Atluri and Zhu, 1998;
1999; Atluri and Shen,

MLS approximation
Petrov-Galerkin method

(MLPG) method 2002; etc.
Liu and Gu, 1999;
2001, . .
Point ad; Gu and Liu. Po.mt mterpoldtlon,'
. . . (Radial and Polynomial
interpolation 2001a,c; basis), Galerkin method
method (PIM) | Liu, ZOOZLiZVang and Petrov-Calerkin method
2000; 2001; 2002
Meshfree weak- | Liu and Gu, 2002; MLS, PIV], radial PIM
strong form 2003c; (RPIM), Collocation
(MWS) 2003; etc. plus Petrov-Gaserkin
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Table 2 water pump FSAS 2/ XFLOW ME=A

S/W XFLOW V0.93
Single Phase Interal Flow, 3D Transient,
Incompressible.
LES model
(WALE, wall-adapting local-eddy)
water 75°C, density=975.16 kg/m3’
viscosity=0.0011kg/m * s
Operating Condition| Operating Pressure=101325 Pa, =3 3 4]
- impeller zone: Forced condition,
rigid body motion.
- other zone: Fixed condition.

1,000,000,000, Refinement Level:1

parameter

Turbulence Model

Material Properties

Rotating Simulation

Particle Number
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Table 3 water pump

Values
Rotational Speed=4000 rpm
velocity magnitude: 120 lIpm
Gauge Pressure=300000 Pa

Zone 1D
Impeller |Rotational Rigid-body

Zone Type

Suction velocity-inlet

Discharge pressure-outlet

Fig. 2 water pump a4 22 XA A

Fig. 3 water pump SE=&%, time=0.081sec

Fig. 4 water pump H &2, time=0.081sec
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Table 4 XFLOWE 0[&%F water pump Unsteady F&3dllAf 2z}

Volume Pressure Pump | Water HP I.'F::EII:Z' Pump HP | Pump Eff.
Flow [Ipm] rise [Pa] | Head [m] w1 [N-cr‘n] wi] [%]
120 69234 7.24 1387 0.5114 214.2 64.7

a4 Zot

Table 5 FLUENTE 0|83t w ater pump Steady

Volume Pressure Pump Water HP I1r!|pe||el Pump HP | Pump Eff.
Flow[lpm] | rise[Pa] | Head[m] | [W] Nl ™ %]
120 79624.61 8.32 159.25 0.52301 218.9689 27

Fig. 5 2552l water pumpel £&, X vomcny =X
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