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Abstract: Since the turbulence-combustion interaction is of great influence on complex supersonic combustion
field, the different distribution of probability density function(PDF) models is studied on the basis of assumed
PDF models. Considering the temperature and component f{luctuations, the f~-PDF and 6-PDF methods are used
to simulate the hypersonic international flight research experimentation(HF2) direct-connect engine, and com-
pared with the actual wind tunnel experimental results. The results show that: the prediction results of two
PDF models is identical with experimental results whatever quantitate or qualitative analysis, which shows that
the turbulence-combustion interaction cannot be ignored; the S-PDF model is better while predicting the wall
pressure distribution, and has higher combustion efficiency, and can capture the turbulence-combustion interac-
tion accurately.
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Table 1 Combustion efficiency
VRS 7/ % é
BPDF 85. 4 0.555
5-PDF 83.5 0. 540
RANS 75.7 0. 500

#* 2 VULCAN 1 CED+ + Bk Basi %
Table 2 Combustion efficiency of VULCAN and CFD++

VRS /% ¢
CFD++ 86. 8 0.56
VULCAN 91.0 0.59

3 & i

(D FE T E M H 5 & T, R i E B PDF
TR i B e b A 0 3 3 X A 2 S R IR L AR Y 1
2 N A R TS

(2) XFF HF2 AR AP R o Flp
Oy AV B PDF A58 X Ak 2 S 07 1) 5% i) 2% 5 B0
TAT R 58 3 3 L — 28 0T 2 A S bR L A T R e sk
RRAFLE T I 22 50, A & JR e e — B0, XK e A
VA M, f-PDF A5 AL T BE [f 15 43 A 5 50 40
SR W) HAT MR e B T i L T R A% A A i I X
T2 B 5
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