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Secondary Flow Characteristics in a Liquid Ramjet Combustor
Using Stereoscopic PIV

S. J. Kim® and C. H. Sohn*

Abstract. Flow characteristics at secondary recirculation zone in a liquid fuel ramjet combustor were
investigated using CFD and Stereoscopic PIV method. The combustors have two rectangular inlets that
form 90 degree each other. Three guide vanes were installed in each rectangular inlet to improve the flow
stability. The tested angle of the air intakes was 60 degree. The experiments were performed in the water
tunnel test with the same Reynolds number in the case of Mach 0.3 at inlet. The computational and exper-

imental results showed that the secondary recirculation flow occurred at the front junction of inlet main
stream and combustor chamber. The size of secondary recirculation regions are increased with approach-
ing closer to the center of the combustor. Since the performance of combustor is closely dependent not
only on the main recirculation in the dome region but also on the secondary recirculation flow in a junc-
tion region, the optimal angle of the air intakes should be considered the recirculation size as frame

holder.
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Fig. 1. Grid generation.
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Fig. 2. Photograph of the test section.
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Fig. 3. Photograph of experimental apparatus.
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Fig. 4. Calibration targets.
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Fig. 5. Sections of measurement in the test section.
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(a) Calculated velocity magnitude at Z = 40 mm
from the plane of symmetry
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(b) Calculated velocity magnitude at Z = 60 mm
from the plane of symmetry

(c) Calculated velocity magnitude at Z = 80 mm
from the plane of symmetry

Fig. 6. Calculated U-velocity at different location from
plane of symmetric section.
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(a) Measured velocity vectors at 40 mm from
the plane of symmetry section
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(b) Measured velocity vectors at 60 mm from
the plane of symmetry section

(c) Measured velocity vectors at 80 mm from
the plane of symmetry section

Fig. 7. Measured 3D velocity vectors at different location
from plane of symmetric.

A7t Y ARG LA T 2 RS
Fdsk sl
Fig. 82 ZAH f5 FehE

Eas
F3 glom, ¥ FYTAH Fol



62 4% -

z
Fig. 8. Schematic flow patterns of secondary recircula-
tion flow.
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