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Characteristics of Hypersonic Airbreathing Propulsion
System and Preliminary Design of
Supersonic Combustion Tunnel

Jungyong Kim" - Hwanil Huh’

ABSTRACT

The aerothermodynamic characteristics of SCRamjet engine for the airbreathing propulsion system
of the next generation flight vehicle are described. As the flow is passing by, combustion caused the
total pressure loss and the Mach number decrease, but nozzle exit velocity is large enough to
produce net thrust.

To simulate supersonic combustion test, preliminary design of ground-based blowdown type
supersonic combustion tunnel is attained. Minimum allowable operating pressure and mass flow rate are
calculated for the design Mach number of 2.5 at the test section of a supersonic combustion tunnel.
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{b) General SCRamjet engine cycle

Fig. 1 Aerothermodynamic characteristics of
SCRamjet engine
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Fig. 2 Stagnation temperature as a
function of test time for a variety of
hypersonic facilities [Ref. 3}
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Table. 1 Requirement of supersonic combustion
tunnel facility

Design Mach number(Ma) 25

Area ratio 264

Max allowable tank pressure 20kg/cm?

Nozzle exit pressure 1atm, ambient pressure
Test section area 4cm X 4em

Nozzle throat area 6er (2D nozzle)
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Fig. 3 Pressure-time history of supersonic
combustion facility
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