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Abstract

The mixing enhancement is one of the most
important problems for the development of scramjet
engines. The influence of the streamwise vortices
produced by a ramp in a unheated supersonic flow
on the mixing of twin jets injected from its base was
experimentally investigated. Nominal Mach number
of the main airstream and of the twin jets at the
nozzle exits were 2.35 and 2.0, respectively. Three
dimensional velocity distributions near the ramp with
and without injection were measured by Particle
Image Velocimetry (PIV). A pair of counter rotating
streamwise vortices could be seen behind the injector
without injection. On the other hand, two pairs of
streamwise vortices could be seen with injection. The
outer one had the same direction as the vortex pair
produced by the ramp, but they were stronger than
those produced by the ramp. The inner ones had the
opposite directions to the outer ones. It is considered
that these vortices enhance the mixing near the
injector.
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Fig. 2 Test section

Fig. 4 PIV measurement system
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Fig. 6 X-direction velocity distributions of single jet
measured by PIV and Pitot/static pressure probe at x
=20 mm.
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Fig. 7 Y-direction velocity distributions without
swirl (sw0) and with swirl (sw45) at x = 20 mm.
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Fig. 11 Contours of velocity components in x and
z directions on x-z plane at y = -4 mm without
injection

5. RBRERBIUEER

PIVEHIlE, Fig. 9IRS S 2 S TH O
BRI L TITo . yAm 198, zAmH 11
Wit U T 350 @i gy U7z, Fig. 10
IKy=-4mmMEB LT, z=4mm¥EicHT
WD O RHICBT S FERO—MERT.
FMEICBNT, N RE LRET, 5,
B L LI BIFICRIFRELEDRE I h T VW5
TeHhbhd. FRBHEOMOREELREX
hTwna.

@Z=4mm

(b)Y=-4mm
Fig. 10 Pictures of PIV measurements

IERNENNESSANENE RS EORERERARS
h vt -

(b) W nvs
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Fig. 20 Isosurface of streamwise vorticity
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