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Numerical Simulation of Sand Erosion Phenomena on Turbine Brade Surface
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This paper presents a newly-developed numerical procedure to predict three-dimensional sand erosion phenomena. It is well known
that sand erosion is a typical multi-physic problem, that is, the interactions among flow field, particle motions and wall deformation
are important. To simulate this phenomenon, turbulent flow field, particle trajectories and amount of erosion on an eroded wall are
calculated repeatedly. In computations of the flow field, compressible Navier-Stokes equations and low-Reynolds-number type k — €
turbulence model are adopted. Assuming that the concentration of suspended particle is dilute, particle-particle collision and the
influence of particle motions on the flow field are neglected. The Neilson-Gilchrist erosion model is used to estimate the weight loss
due to erosion. Based on this numerical procedure, the gas-particle two-phase turbulent flow field around a turbine blade is simulated,
in order to investigate sand erosion phenomena on the blade surface. Moreover, the effect of conditions of injected particles is clarified.
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Tablel Turbine Dimension

Stator Blade | Chord length [mm)] 51.55
Pitch length [mm] 36.0
Stagger angle  [deg.] 59.0
Inflow angle [deg.] 0.0
Outflow angle [deg.] 68.4
Height [mm)] 20.62

Table2 Computational Conditions

Inflow Total Pressure [Pa] | 1.975 x 10°
Inflow Total Temperature  [K] 382.15
Inflow Mach Number 0.203
Outflow Static Pressure [Pa] | 1.016 x 10°

Table3 Inlet Condition of Particle

Case | Diameter [um] | position velocity ﬂ")wz‘x" 'zmn‘r
1 100 Regular | Zero relative velocity
2 100 Random Random Fig.3 Eroded Surface (Case2)
3 20 Regular | Zero relative velocity . . .
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(D,=1004m)
1. Z—UVEY| (%B) IcBI23 ey Fon—Yg v
R REEBIETFAT 5T LHCEL,
2 IEREMH PRMMERL T, BRALTE RS 2R 2. HFENAZVHA. MANMERT 2 OERELN &R
PRI ARG, By s RO ATmic IR TS HRHCH D . ATHAN KRN THS. (Casel 2)
K FAMEE Lzhéo B3 »fﬁgmﬁﬁﬁcrﬂ&m Lz, € €t 3. KIFEAVNE VRS, MAENKRT 2 DOIRAEETH
@ BEDHAL, Cased [c9UCORRLTLNE. ¥ F - D. PSRN LRMITS S, (Cased)
EI_‘{ avicky ﬁgmﬁfhﬁ ZleLTWw3Z (Ei] TR T 5, 4. z’;ﬁ]\*ﬁ?ﬂ)%{fﬂiﬁb‘bl kb, TOo—Yayva—Td
%] 4 1< Span ﬁﬁ%ﬁ@@ﬁ@éﬁ&%ﬁ (Cp) ZiR LTz Cp D PRSI LB 5 I EE T B
EREUTFOMD THB. 5. TO—Y3 Y OREIC B 4— L U HEEDIE FAMRT
Cp= B Poou =1
Pt,in *Rv,vut
TTT Py Pin, Poow BTNTNREHE. AD2E. HOFSE BE XK
THb, Y57 BIB c, h IFNFNI—FELRAESTH 1) 1. Finnie : Wear, 3 (1960) 87.
3, TO—Ta YORECLD, EANSEIIC ER LTV, 2) 1.G.A. Bitter : Wear, 6 (1963) 5-21, 169-190.
Eiz. Cp HRHPEGEREAWD L TVWBDT, Tu—Yavid 3) J.H. Neilson and A. Gilchrist : Wear, 11 (1968) 111-122, 123-
LERUEDETAFHENS, 143.

4) W. Tabakoff: Trans. ASME, J. Fluids Engineering, 106 (1984)

5. K= 125-134

AARCLDBONTHNRRLUTOED TH %,

—439—

NI | -El ectronic Library Service



