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Validation of Particle Deposition Models in High-temperature Environment
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When an aircraft engine ingests sand or ash in the atmosphere, the particles adhere to the turbine blades. This
phenomenon is called deposition and has various negative effects on the engine. There is a need to elucidate the
deposition mechanism so that several researchers have proposed deposition models. In this study, we numerically
simulated the deposition on a flat plate using three deposition models and validated their accuracy. Moreover, we
investigated the influence of particle size distribution on deposition behavior. As a result, the OSU model showed the
result closest to the experiment, and we found the deposited particle distribution depends on the particle diameter.
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Table1 Details of the flow fields

Inlet pipe’s diameter [mm] 6.35
Distance from intel to wall [mm] 12.7

Inlet flow velocity [m/s] 80
Inlet temperature [K] 811

Table2 Material properties

Particle’s material ARD
Yield stress [MPa] 130
Young’s modulus [GPa] 104
Poisson ratio 0.18
Density [kg/m?] 2650

Plate’s material 410SS
Yield stress [MPa] 290
Young’s modulus [GPa] 200
Poisson ratio 0.27

F7m, BRAOBAT HIIEE R FSERE DT,
BT DRI HGT 100 HIEE L, $BEDIEN SRR E T
U C TR A A L7z,

AT, KT /UIDWTENEN 4 r—ADRIFER %
G2 THEEIT-72. Case LITETOREEE S5 ym T—EL L,
Case 2~4 [T FNENE e DR % BT/ T, HifFR S 2K
7=. Case 1~4 ORI A1 % Table 3 |~ 9.

Table 3 Particle diameter distribution

Case 1
Diameter [um] 5.0
Number fraction [%]
Diameter[um] Case2 Case3 Case 4
1.0~15 10 - -
15~20 10 - -
20~25 10 - -
25~30 10 - -
30~35 10 - -
35~4.0 10 - -
40~45 20 10 10
45~50 20 90 70
50~55 - - 20
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Fig.4 Comparison of the deposition height distributions between models and experiment
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