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A Study on Behavior of Diffracted Shock Wave
(1st Report, Process of Shock Wave Diffraction and Reflection)
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Pin CAI and Shigeharu OHYAGI

* Saitama University, Dept. of Mechanical Engineering,
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As is well known when a shock wave is emitted from an open end of a tube, an expansion wave
and a vortex ring are generated behind the shock wave. Furthermore, a contact surface, slip line and
these wave interactions may cause considerably complicate flow-fields. In this study, shock waves
of Mach number 1.3, 1.6 and 2.2 are produced utilizing diaphragm-less shock tube of 50 mm
diameter and ¢. 2. 10 m total length, and the flow—fields are visualized with an aid of schlieren optical
techniques. A cylindrical reflector is installed at test section and stagnation pressure behind reflected
shock wave is measured with wide frequency response. A numerical analysis is also carried out to
investigate these flow-fields using Predictor-Corrector TVD finite difference scheme. As a result,
(1) the contour of diffracted shock wave is well coincided between experimental and numerical
results, (ii) pressure histories behind reflected shock wave are clarified, (iii} an empirical formula
is obtained between Mach number, non-dimensional distance from the open end of the tube and non
~dimensional pressure just behind reflected shock wave.
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Fig.1 Schematic diagram of experimental set-up

Film Holder

B 5 R (N 12 200 mm, £ & 1000 mm) D 5 & 1&
MO /S 7® LIEENR B ZDODE A+ v 2 &€ T
AHFAOALEBEENRLTWHLS, ZODEAMYDD
b, HMEH L EREERMTAIEA MY B AL VER
FUERER, COXALVER N ESETCEEHEYS
120, AL YEANYF ¥ o ANRIZIEHOY T ER b
vH D, BEAEHABEIRIIECL->THTER
b F v NAOKED RS NIE, A4 ER b
VI x YRROKBE B TN S TEBERKI R
ENBIDALVER b v IIEETRE LERENE
RENBIHEATHSE., Y 7ER M F ¥ UNEFER
AEKICE AV Ay —PROENERSE
(TEAC #:84, TP-AR 100 K, $& & 20 kPa) #3 Bt i
Th>s.

FEBREBFIRATV ABMONE T, NES0mm, &
£6200mm Thb, BHERELLUZOEROTRNS
AT 20, FBEE O T HRM NE 500
mm, 81T E 500 mm OMHEHOBRAEHRE S LT
V3, HEE OB RESE 150 mm OBAE %
it 72,

BHEMOFTHACRBERE0.75m> Dy > 7 v 758
REENTVE, Sy iR BEERYF(HE
TR THE GVD200 A)BERE T8, 7
g7 S stz A v A v —-IROESN
Z# 8 (TEACH &, TP-AR 10K, # 2kPa) % A
W TRBKEOE ##&E LT,

BURIES & B E O E I IC 13, BABORHSEAT T 5
nTw3, BEMREEENE2mMm HE4mm DX 7
VVABHET, 77 Ik D EREEH OIS
ah3, s ERENIR S 200 mm T, i SiA
WEDSRLZyF—h v I BREL TS, BHEE
HX Z OWH TEEIH 25 mm cYIbERshb, &
i, AREREERCEET 2HABOXE R TE
BIOWMBRL D TH S,

BRI 1, EE R OO B PR (R EHE

Driver Gas N,
Driven Gas  Air

/P

£ 100k s/divy

Fig.2 Pressure histories (Ms;=1.6)
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Fig.3 Relationship between pressure ratio and Mach
number of shock wave
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Fig.4 Computational and experimental schlieren
photographs (Ms=1.3, L/D=2.0)
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Fig.5 Pressure histories (Ms=1.3, L/D=2.0)
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Fig.6 Computational and experimental schlieren
photographs (Ms=1.6, L/D=2.0)
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Fig.7 Pressure histories (Ms=1.6, L/D=2.0)
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Fig.8 Computational and experimental schlieren
photographs (Ms=2.2, L/D=2.0)
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Fig.9 Pressure histories (Ms=2.2, L/D=2.0)
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