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Abstract

This paper describes the dynamics of the weak shock wave propagating inside some kinds of branched pipe bends. Computations are
carried out by solving the two-dimensional, compressible, unsteady Euler Equations. The second-order TVD(Total Variation
Diminishing) scheme is employed to discretize the governing equations. For computations, two types of branched pipe(90° branch, 45°
branch) with a diameter of D are used. The incident normal shock wave is assumed at D upstream of the pipe bend entrance, and its
Mach number is changed between 1.1 and 2.4. The flow fields are numerically visualized by using the pressure contours and computed
schlieren images. The comparison with the experimental data performed for the purpose of validation of computational work.
Reflection and diffraction of the propagating shock wave are clarified. The present computations predicted the experimented flow field

with a good accuracy.
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Fig.1 computational geometries and boundary conditions
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Fig3. Computed pressure contours at M=2.0

S g

-2 =143, M=2.0
sE% @ cFD (1)
[0 Kot ®  Reflll]
4o °4 CFD  (2)
- 4o O Reflil
£ s a0 Cng) ](3)
8 7f () 4a0®
- LA O Ref[ll]
2 - o4 5 M CFD  (4)
M”’C % A Ref[l]
1 otsoacons POV
o 1 | | ] L
Q 1 2 3
x/D
(@ r'=1.43
8
B r=181. M=20
CFD (1)
6 e ®  Reflll]
°s CFD (2
F_o (3) ) Ref[11]
\S i 0% POLD HO0 oo O ooq CFD  (3)
N %,\ @ Am& O Refll1]
Lo oaa andnaasadstes CFD (4
W o ¢ opago e : a Ref{11]
2 (2) s
cosssssp 000
o™ |
0 ] 1 I L
0 1 2 3
x/D
(b) '=1.81

Fig4. Pressure distributions along the branched wall(M=2.0)
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Fig5. Computed schlieren images at branched bend( M ¢ =1.3)
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Fig.7 Peak pressure distributions along the branched wall( M =1.3)
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Fig.8 Computed schlieren images of a branched pipe type 1T
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