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Abstract

X1 an 710072 China)

Large-eddy smulation( LES) and pren iked canbustion model have been efficiently mplanented to study the

canbustion istabilities in ram jet canbustors Themain objective is o predict dan hant frequencies and various flw features

of the canbustors Canbustion mstabilities i the ran jet dunp canbustor were num erically sinulated Low-frequency, large-

anplitude mstabilities are observed and mstability frequencies and flane spread during various operating conditions are n

good agream entw ith experi ental observations The resulis show large vortices structures dan inate the flane propagation and

vortices convection coupled unsteady heat release excite pressure oscillation in ram jet can bustor
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Fig.1 Ram jet cambustor configuration
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Table 1 Instability frequencies during various operating conditions betw een experinents and calculation

Inlet velocity /{m /s)

Canbustor length /mm

Instability frequency /H z

Equwvalence ratio

Experin ents Caleulation
1 100 12 3 (65 79 2 73 2
2 100 14 4 Q 65 84 1 88 6
3 100 18 5 Q 65 97 8 96 5
4 76 14 4 Q0 65 99 7 97 8
5 76 16 5 Q 65 112 9 108 3
6 330 103 5 (1 65 183 6
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Fig.2 Temporal variation of pressure

in combustor of case 2
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Fig.3 Pressure power spectrum of case 2
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Fig.4 Temperature contour in combustor

% BEREE AL B/ IR AT A, 1S IX — N 2 S A
BeiifA AR CE & TP ME. o NZ, Ry &5
eI S5 R R IT, SRR = JE iz ah. T hie
AR, BWEE T B2 KRR S SRR
ERR T AL AR . (B E = 5 B K B/ e ik 45 1



i 20%% B 41

(5] Jalt 247" #98 I 2 MRS B8 i H9R o8 A A 399

1 i 1 " L A 1
0.04 0.08 0.12 0.16
Time/s

Fig. 5 Temporal variation of pressure

in combustor of case 6
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Fig. 6 Pressure power spectrum of case 6
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Fig.7 Camparison of schlieren photographs
and calculated results
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Fig.8 Pressure and heat release fluctuations in one cycle
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