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Study on the effect of Jet Fuel alteration on Turbine
Engine Performances through Turbine Engine Test

Youil Kim*' - Seongki Min**

ABSTRACT

The engine ground and altitude tests were carried out to investigate the effect of jet fuel alteration
on the performance of a small turbojet engine. JP-5 was supplied 8% higher than JP-8 by fuel
metering system at the same command. The employment of JP-S showed the similar starting
characteristic to that of JP-8, however, difference in the ignition time and acceleration rate of engine
speed due to the difference of fuel flow rate by fuel metering system was observed. In spite of jet
fuel alteration, the test results yield the similar steady-state engine performance in net thrust, air flow,
exhaust gas temperature, etc. On the other hand, the fuel consumption of JP-S increased by 5 %
compared with that of JP-8. In point of specific fuel consumption (SFC), SFC of JP-S was
approximately 1.1~2.6 %, 5 % higher than that of JP-8 in ground and altitude tests respectively at the
same thrust.
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Fig. 1 Small Turbojet Engine

Table 1. Jet Fuel Properties

Properties JP-8 JP-S
Approximate
pp C11H21 C10H16
Formula
Flash Pc')mt, C, a8 55
min
Freeozmg Point, a7 79
C, max
Net Heating
34,561 39,434
Value, MJ/m’
Viscosity, cSt 8(@-207C) 9(@-187)
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Table 2. Measured Parameter and Accuracy of Sea—
level test facility

Parameter Type Accuracy
Thrust Loadcell + 0.5% FS
Coriolis
Fuel Fl t 0.5% FS
HELTOW ' Mass Flowmeter &
Ambient
mbien Type K T/C | +1.0C
Temperature
Static Pressure PSI 8400 + 0.5% FS

Table 3, Table 49} ZFom Fig. 32 L FT7HA|
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Table 3. Altitude Engine Test Facility Specification

Specification Value
Altitude 0~40,000 ft
Mach Number 0~1.0
Inlet Temperature -75~110 C
Inlet Pressure 31~350 kPa
Max. Thrust 3,000 Ibf

Table 4. Measured Parameter and Accuracy of Altitude
Engine Test Facility

Parameter Type Accuracy
Air Flow |Subsonic Venturi less than 1 %
Rd
Coriolis
+ %
Fuel Flow Mass Flowmeter| 02 % Rd
Temperature| Type K T/C +1.0C
Pressure Pneumatic +0.05 % FS
Thrust Load Cell £0.027 % FS

Fig. 2 Sea-level test facility

Fig. 3 Altitude Engine Test Facility
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Fig. 5 Engine Speeds vs. Time in Start phase (Engine
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