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Table 1 Efect of the size of expansion-chamber
on attenuation of shock wave with various mach number
ps/ p1
D/ d L/ d
Ma=3.0 Ma=3.5 Ma=4.0 Ma=5.0
1 0.9 0.9 0.9 0.9
2 2 0.8 0.7 0.7 0.8
3 0.8 0.7 0.8 0.8
1 0.9 0.9 0.9 0.9
3 2 0.6 0.6 0.6 0.5
3 0.4 0.4 0.4 0.5
6 Ma=3.5 ,
, ps/ p1 0.90.7 0.4
6 , (1) D/d=3,L/d=1,
Ma=3.5 , , ,
(vortex) (2) D/
d=3,L/d=3,Ma=3.5 | , ) .
(shear layer) (barrel shock) (reflected shock) (contact dis
continuity surface) , pal p1 (3 D/d=3,L/d=1,Ma=3.5

, , (second wave) ,
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Fig. 6 Pressure contour (upper haf) and density contour (lower half)
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Fig.9 Sketch of four-stage series wound expangorrchamber
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Table 2 Efect o mode for multkstage series wound expansion-chamber

D/ d L/d Ps/ p1 ps/ P1 pr/ Py Po/ P1 t/ ms
2 2 0.70 0.56 0.53 0.43 22
2 3 0.73 0.56 0.42 0.35 23
3 3 0.63 0.63 0.42 0.42 26
2 2 0.63 0.49 0.39 0.30 26
2 3 0.56 0.45 0.42 0.28 30
3 3 0.49 0.35 0.28 0.21 33
TVD Euler ,

3.0 3.54.0 5.0
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Numer ical analysis on shock wave propagation and
attenuation in ducts with expansion chambers

HU Zong-min, ZHAN G De'liang, ZHAN GJia hua
(Institute of Mechanics, Chinese Academy of Science, Beijing 100080, China)

Abgtract : The propagation and attenuation of shock wavesof different Mach numbersin the ductswith var-
ious expangon chambers were discussed. Panar and axia symmetrica 2D and 3D numerical calculations
were performed. The numerical results indicate that the identica expanson tubes have smilar attenuation
effect on shock wavesof different Mach numbers. The expanson tube Sze has noticeable effect on the shock

wave propagation.

Key words: fluid mechanics; shock wave attenuation; numericad dmulation; expandon-chamber; shock

waves



