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ABSTRACT

An experiment was conducted to study fuel injection characteristics of high boiling point test
fuels (HBPTF), which are newly developed with higher boiling points than conventional aviation
fuels, for various injection pressures when the fuel was heated to the temperature higher than
their boiling points. The injection characteristics with elevating fuel temperature were quantified
by the flow coefficient (a) and the cavitation number (K., and it was found that the trends
between a and K. for various fuels were very similar with each other. In addition, compared
with a conventional fuel, HBPTFs not only have higher fuel temperatures at which the effect of
fuel boiling on the injection initiates, but also are less affected by the fuel boiling inside the

injectors at temperatures over the boiling point.
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Schematic layout of high—temperature fuel

injection test rig.
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Table 1. Test conditions.

Fuel Injection
Injector Type Temperature, Pressure ,
Tfuel [OC] Pinj [bar]
PO-070 (Plain Orifice
Injector, D = 0.7 mm) _
PS-150 (Pressure Swirl 50 ~ 300 | 3,510
Injector, D =1.5 mm)

* gage pressure

Table 2. Bailing point of various fuels.

Boiling Point’ Density**

Fuel o 3

[C] [kg/m’]
RF-1 187 932
HBPTF-1 220 ~ 290 815
HBPTE-2 220 ~ 290 940

»at 1 atm, = at room temperature (25C)
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Fig. 2 Fuel density with respect to temperature for test
fuels at atmospheric pressure.
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Fig. 3 Fuel vapor pressure with respect to temperature
for test fuels.
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Fig. 4 Flow coefficient (a) with respect to fuel
temperature for HBPTF-1 fuel and PO-070
injector.
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