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Abstract: In order to study the deposition characteristics of particles on the high—pressure turbine guide
vanes, a corresponding model is established for the adhesion and detachment of particles on the deposited and un-
deposited walls, and the deposition process of particles is simulated numerically in the corresponding environ-
ment by using Fluent’ s user defined function (UDF) and mesh reconstruction technology. The effects of the
sparseness of the particles on the deposition surface and the particle radius of the deposition surface on the deposi-
tion characteristics are investigated. The results show that the deposition of particles and the entrapment of small
particles occur mostly at the leading edge of the turbine blade pressure surface. Under the same working condi-
tion, the contact mode between particles and the deposition wall, the particle spacing w and the radius R of par-
ticle on the deposition surface have less influence on the deposition distribution.With the increase of w, the depo-
sition thickness decreases, the number of detachment particle decreases, and the number of particles caught in
the deposition wall increases.The effects of increasing the radius of curvature of the surface on deposition have the

same trend as the change of w. When the particle radius of the deposition wall is too large, the deposition volume
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Fig.1 Force analysis of particles on undeposited wall
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Fig. 2 Particle caught in deposited wall

R A X B B GL B WF 5E AR SO Ho b o
HE 150 HEAT R 2T IR 2(b) FIrs o T RLR B, 2ok
UKL (21 350 ) 1Y I 2% 1 5B T U AR 0k 1) 2% AR
S FF R R HE DL R AR R L PRI AR A Y
FiEA N

hz+(Rm—r(,)2=(Rm+r(,)2 (13)

PR O, Y 3R A A R BB Gn R Uk Y 2 AR <,
W) 550RE FE KG B 5 AN 2 5 R BT R A AN & F: 3K
TUREE BE A 14 in o
2.2.3  DLAREETH (1) 4] 2

2k A8 KT Il S B AL 10 0REAE A7 TR BE T

M R BEE IR S P A SR T A AR AN 2 3 T RE T 3 Ak
SRR Y 32 3 A 2R T R DR ot S
Tt RARAT A6 2

Ca) UKL R B 3 45 3% 1w 05 1) ) 2 5% 0

2 of I IR 5 BE THTURORS FRFIRE RG B O 1) £
A A A AL BR s 9 3 £ T 1) i 1] BE T, AR SR 3
KV UKL 5 BE T = N IURE 23 A AR RS B TR 3 R R R T
A5 B JLAT G 2 .

\ A
& \
AR v \
\ !
\
-\
//," ~ \
= N\
h

Fig. 3 Schematic diagram of particle contact geometry
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Fig. 6 Schematic diagram of tangential moment
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Fig. 8 Schematic diagram of the direction of adhesion

distribution

(b) Force analysis of the second contact form
Fig. 9 Schematic diagram of the force distribution of the

particles
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Fig. 13 Caculation process
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