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ABSTRACT

The performance analysis test of the scramjet engine intake was conducted under the Mach 5
condition of the scramjet engine test facility, a free-jet ground test facility of the Korea Aerospace
Research Institute. A pitot/static pressure rake installed at the rear of the isolator was designed
and manufactured to measure the total pressure recovery rate and mass capture ratio, which are
typical performance factors of the scramjet engine intake. The effect of the rake mounted at the
rear of the isolator on the intake, the performance analysis measured by the rake, and the
change in wall static pressure distribution according to the angle of attack were performed.
Finally, the point at which the intake unstart occurred was confirmed by using the rear back
pressure adjusting device, which simulates pressure rise in the combustor, and the results are
summarized in this paper.
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Fig. 2 Test model scale-down[9).
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Fig. 3 Wall static pressure locations of the test model [Top view].
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Fig. 4 Design of the Rake for inflow-rate and total
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intake.

Fig. 5 Side view the rake for intake.
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Fig. 6 Front view the rake for intake.
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Fig. 8 Static pressure hole position of the rake.
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Fig. 12 Ground test model in the SETF Test cell.
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Table 2. Total Pressure Distribution at isolator exit.

Table 3. Static Pressure Distribution at isolator exit.

Y X +40 mm 0 mm -40 mm Y X +40 mm 0 mm -40 mm
17 mm | 605.7 kPa | 662.6 kPa | 678.2 kPa 17 mn | 100.3 kPa 73.1 kPa 88.3 kPa
8 mn | 1240.9 kPa | 1345.6 kPa | 1158.5 kPa 8 mm 56.4 kPa 48.6 kPa 56.0 kPa
3 mm | 490.7 kPa | 441.3 kPa | 440.0 kPa 3 mm 56.8 kPa 73.3 kPa 61.0 kPa
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g. 18 Total Pressure Distribution at the isolator exit

(Configuration 4, B.P.C. +13.7 mm position).

Fig. 19 Static Pressure Distribution at the isolator exit

(Configuration 4, B.P.C. +13.7 mm position).
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Table 4. Mach number Distribution at isolator exit.
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