2010 4 CDAJ—China T [EH g e

YRR B = AH 28 B PN BE TH] BB 4 ) B E A AU 57
Numerical Simulation of the Inner Wall Wear Performance

in Vapor-liquid-solid Three Phase Evaporation Tube
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Abstract: To investigate the inner wall wear performance in vapor—liquid-solid three phase
evaporation tube, software STAR-CCM+ was used to simulate the vapor—liquid-solid three phase
flow. The Lagrange multi-phase flow model based on the Volume of Fluid (VOF) algorithm was
used to describe the effect of the inlet velocity, the particles hold up and temperature
on inner wall wear rate. The research results showed that the inner wall wear rate increased
along the axis of evaporation tube with increase of the inlet velocity and the particles
hold up; Inner wall wear rate decreased with increase of temperature. And the inner wall
wear rate along axis of evaporation tube is different at the same temperature
Keywords : Vapor-liquid-solid three-phase; evaporator; wear rate; particle hold up;

numerical simulation; STAR-CCM+
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Tab. 1 Operation conditions and parameter in the numerical simulation
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Fig.1 Schematic diagram of calculation
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Fig. 11 Wall of solid holdup on the wear rate of the wall
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Fig. 12 Liquid inlet velocity on the wall wear rate
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Fig. 13 Particle volume fraction on the wall wear rate

3.6 S on PR B Xt BE THT Ak B 4 R F S W

B 14 SEEC T AR AAR S o 5% SRR N ITRE R 1.0 m/s HIZAE, 4t T AMmBGR B
406 K F1 424 K I EEmAL BRI RAm o fmthde. IWEITP AT BUE H, fEZRE T N (0~0.4 m), 4b
TG SE T BE [T AR BE R A5 MR /s AEZER A B (0.4~1.2 m), A I0ARGELFE PR 53 i 32 T 1Y
B AR A B T i, BETHT AL BB A . IR R AN L TE S, 2R b A R
BEn, AERETAL AR, BT AR P 1 T B BEL R 58 3 MO SR BE T Ak o M R o BE THT
KA S T AR ER, T REAR T 0RO BE TR wh o )y, DR A I IRt B T i B R i Ak 5
PURREANG. PTLL, A6 DNARAE, BB BURLE, $emfE a2z, AT ARG 28 R 8 N I
WRFE R, BT LAAE— 52 R I AT S o B THI F 453 1

3.50E-010 -

—=— 406K
—8— 424K

3.00E-010 -

2.50E-010

2.00E-010 |-

1.50E-010

e /(kg/m"2-s)

1.00E-010 |-

5.00E-011

0.00E+000 [

-5.00E-011

L . . . . . .
0.0 02 04 0.6 08 1.0 1.2
Zi(m)

P 14 AN[RIELFSE I B iy Ak P 453 3 1K) B 1) 2 A

Fig. 14 The axial distribution of the wear rate on different temperature
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