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ABSTRACT

The present study investigated the performance of micro turbojet engine experimentally at various engine inlet pressure
conditions, which covers the altitude up to 3.0 km. A test rig for engine performance measurements was built and installed
in the altitude engine test facility located in Korea Aerospace Research Institute, and the performance tests were conducted
under the altitude conditions obtained by reducing the engine inlet pressure. In this study, commercially available micro turbojet
engine, Jetcat P300-RX, was used and the performance parameters, such as thrust, fuel flow rate, exhaust gas temperature, were
measured for various PLA conditions at altitude simulating inlet pressure values. The results showed that as the inlet pressure
becomes reduced, which means the altitude increases, the thrust and fuel flow rate of the engine decreases monotonously. For
example, the thrust is 257.7N at sea level condition while it decreases to 183.7N at 3.0 km altitude condition. When the
corrected performance parameters are introduced, those corrected values present single curve regardless of operating conditions.
Those results will be used as the reference data not only for performance improvement of the component but also for

indigenous engine development program.
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Table 1 Specifications of Jetcat P300—RX?

Specifications Dimension Value Remarks
idle RPM - 33,000
Max. RPM - 106,000
Max. thrust N 300
EGT T 750
Pressure Ratio - 3.55
Mass flow rate kg/s 0.5
Exhaust gas velocity km/h 2,160
Fuel consumption ml/min 980 rr:::l dtilt]ir(;l:
onoanpin |1 |06 | TR
Weight g 2,630
Diameter mm 132
Length mm 365 including starter
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(a) Photograph and cutaway of engine
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Fig. 2 Jetcat P300—RX engine and sub—components




Turbojet engine

Fig. 4 Photographs of altitude engine test facility(AETF)

and micro turbojet performance test rig in the test cell

Table 2 Test conditions for micro turbojet engines

Inlet Inlet . . Standard
Test Simulating
No pressure temperature Altitude Atmosphere
) (kPa) (K) Condition"”
101.3 kPa
1 100.4 301.1 Sea level 288K
94.2 kPa
2 94.3 300.7 0.6 km 284.9K
84.3 kPa
3 84.0 298.9 1.5 km 278.4
70.1kPa
4 69.7 298.2 3.0 km 268.7K

Table 3 Power lever angle(PLA, %) and corresponding RPM

of the micro turbojet engine

PLA(%) RPM PLA(%) RPM
0 33,000 60 75,600
10 40,100 70 82,700
20 47,200 80 89,800
30 54,300 90 96,900
40 61,400 100 104,000
50 68,500 - .
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Fig. 5 Performance measurement of Jetcat P300—RX engine
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Table 4 Engine Performance at PLA 100% condition

Pt Thrust Fuel flow rate RPM
100.4 kPa 257. 1N 918.1 ml/min 104,068 RPM
84.0 kPa 2177 N 802.0 ml/min 104,000 RPM
69.7 kPa 183.7 N 673.3 ml/min 104,012 RPM
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