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Abstract

The SFRI(Solid Fuel Ram-Jet) propulsion is attractive for projectiles because of the combination of high propulsive
performance and low system complexity more than conventional projectiles. The Objective of this research was to characterize
the inlet aerodynamic characteristics (centerbody & pitot type) in SFRJ. Diffuser static pressure & combustion chamber pressure
was tested and the AoA was changed 0° and 4° at Mach number of 3.0 for performance estimate. The performance study of
inlet was carried out with the Schlieren system and Supersonic cold-flow system. A Computational fluid dynamic solution is
applied internal flow of inlet and the solutions are compared with experimental results.
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Design | Inlet | Combustor Cone | Cowl
TYPE | Mach No | Dia Dia | ™8™ | Angle | angle
Center | 50 |15mm| 40mm |200mm| 30.5° | 34°
body
Pitot 3.0 15mm 40mm 191mm - 15°

Table. 1 Design factors of two type of air inlet

Blockage

Centerbody Type Pitot type

Fig. 1 Schematic Diagram of Ram-jet Projectile
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Fig. 2 Experimental apparatus
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Table. 2 Relations between combustor static pressure
and flow area ratios

Centerbody 3 9] A% RS AEA 100%~38%AN A= &
guishr} glaier 9% wWEE A JTX=40mm) e
gtelo] A3 AsEle %Y WE FUT Wil 7o LE
agte] AEE 2 4 gt} o|2FE Centerbody e itz
710] 9%(0dkgfem)d W AZAGNA Strut FE FAFARATL
gasi, uigte] Hobdel Wk Cowl Ho2 deius £4F
A% HES B Qo) FUA B ¢ F A

i H T

752

Centerbody Type

Normalize Pressure ( l:/ Pm)

Strut Area

~— Cowl lip location

T T T T - T T
5 10 15 20 25 30 35 40
X (mm)

Fig. 5 Static pressure distribution at cowl internal

surface(Axial direction)
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Fig. 6 Static pressure distribution at cowl internal
surface(Axial direction)
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Fig. 7 Static pressure distribution at cowl internal
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Fig. 8 Static pressure distribution at cowl internal

surface(circumference direction)
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Fig. 9 Total Pressure Recovery for different Area
Ratios and AoAs
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Fig. 10 Schlieren Photography of

SFRI inlet at Mach number
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Fig. 11 Comparison of computed and measured static pressure

distribution(centerbody type)
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Fig. 12 Comparison of computed and measured static

pressure distribution(pitot type)
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Fig. 13 Pressure contour of centerbody type & pitot
type
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