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Investigation of Supersonic Combustion within the Model
Scramjet Engine by Shock Tunnel Test

Sang Hun Kang* -+ Yang Ji Lee* : Soo Seok Yang*

ABSTRACT

Ground test of model Scramjet engine was performed with T4 free-piston shock tunnel at University
of Queensland, Australia. Test condition of free stream was Mach 7.6 at 31 km altitude. With this
condition, variation effects of fuel equivalence ratio, cavity, cowl setting were investigated. In the
results, supersonic combustion or thermal choking was observed depending on the amount of fuel.

Cavity and W-shape cowl showed early ignition and enhanced mixing respectively.

Key Words: Scramjet Engine(Z=FHAE  dlF), Supersonic Combustion(Z&4 <d4), Shock

Tunnel(ZFZ 2 Eg), €& 2(Thermal Choking), ¥% X ¢ 7](Cavity Flame Holder)
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Fig. 1 Scramjet Engine test model with pressure
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Table 1. Specification of T4 Free piston shock tunnel

Description Quantity

Piston Mass 92 kg

Compression Tube | 229 mm ID x 26 m long

Shock Tube 76 mm ID x 10 m long
Nozzles Mach 4, 6, 7, 7.6, 8, 10
Enthalpy Range 25 - 15 MJ/kg
Pressure Range 10 - 50 MPa
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Injection Cavity
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Table 2. Test condition summary
No.| MU wm iz | T aon|2ra
No. gas
1 9481 0° AOA Air | 0 0
2 | 9486 ®=0.11 Air | 0 0.1
3 | 9487,8 ®=0.183 Air | 0 | 0.183
4 | 9483 ®=0.4 Air| 0 0.4
5 | 9489 No, f N2 | O 0.1
6 | 9492 Ny, f N | O 0.4
9 | 9493 No cavity Ar| 0 0
10 | 9494 No cavity, f Ar| 0 0.11
11| 9495 No cavity, f Air 0 04
12| 9496 | No cavity,Ng, f | N2 0 0.11
13 | 9508 Flat Cowl Air | 0 0
14 | 9509 Flat Cowl Air| 0 0.11
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Fig. 3 Normalized static pressure distribution for
various conditions of fuel amount
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Fig. 5 Static pressure distribution for no cavity case
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