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Investigations of Three Dimensional Flow Characteristics in the
Liquid Ramjet Combustor using PIV Method
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Abstract

Three dimensional flow characteristics in a liquid fuel ramjet combustor are investigated using PIV
method. The combustors have two rectangular inlets that form 90 degree each other. Three guide vane
is installed in each rectangular inlet to improve the flow stability. We made three cases of test
combustors in which those inlet angles are 30 degree, 45degree and 60 degree. Each combustor easily
changes the size of combustors recirculation zone with the replacement of combustors dome. The
experiments are performed in the water tunnel test with the same Reynolds number in the case of
Mach 0.3 at inlet. PIV software is developed to measure the flow field in the combustor and the
accuracy of developed PIV program is verified with rotating disk experiment and standard data. The
experimental results show that the two main streams from rectangular inlet collide near the plane of

symmetry and generate two large longitudinal
recirculating flow is measured in the recirculation
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vortex, A large and complex three-dimensional
zone.
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Fig.5 Velocity vector at plane of symmetry

e A
ufmisec} -4 3.6-32-28-74 2 -16-1.208-04 0 04 08 12

200
'EW 50
Eioo

50

200 300 400 500 600

X [mm]

700 800 200

Fig. 6 Contour of u-vector at plane of symmetry
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Fig. 7 Velocity vector of recirculation zone at plane of

Fig. 9 Schematic trace of particle
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Fig. 8 Trace of particle at 30 and 60mm from plane
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