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ABSTARCT

The effects of fuel density and fuel viscosity on spray characteristics were investigated
under two different gas turbine fuels and various fuel supply pressure conditions through
measurement of SMD, number density and volume flux by using PDPA system in dual orifice
injector for gas turbine engines. In this study, we found out that the droplet size and spray
structure are strongly depend on fuel density for dual orifice injector. The spray characteristics
of high density fuel in dual orifice injector are similar with the characteristics of low density
fuel in single orifice injector. The shear region between primary main fuel stream and
secondary main fuel stream is examined in low density fuel condition but not exist in high
density fuel condition, then this shear region is very important in quality of gas turbine spray.
There are worth consideration for the effect of fuel density on spray characteristics in frontal
device design to improve combustion efficiency.
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Table. 1 Properties of test fuels

properties fuel A| fuel B

density (kg/m*)@10TC 820 | >>820

viscosity(10 "m“/sec)@10C | 1975 | 4.1

freezing point(C) -46 -79
max. | max.

ulfur total %

s total mass(%) 04 04

heating value(MJ/kg) 426 421

min.
flash point(T in. 60
ash point(TC) min. 544
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Table. 2 Fuel supply pressure condition

pilot nozzle{main nozzle

Design point | fuel | pressure pressure

(ke/cm®) | (ka/cm®)
stage 1 A 158 78
(maneuver) B 135 55
stage 2 A 17.0 9.0
{max) B 145 65
stage 3 A 20.0 120
(design) B 17.0 9.0
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Fig. 3 Spray visualization at stage 1 pressure

Fig. 4 Spray visualization at stage 2 pressure

Fig. 5 Spray visualization at stage 3 pressure
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Table. 3 Spray angle comparison of

different fuel tvpe and pressure conditions

pressure | fuel | pilot angle | main angle
condition | tvpe {deg.) {deg.)
stage 1 A 615 943

{maneuver)|{ B 57.2 8.7

stage 2 A 63.6 97.3
{max} B 583 59
stage 3 A 65,0 98.0
tdesign} B 59.0 883
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Fig. 6 Spray angle comparison of different
fuel tvpe and pressure conditions
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Fig. 7 Spray characteristics of fuel A/fuel B
with stage 1 pressure at X=10mm
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Fig. 8 Spray characteristics of fuel A/fuel B
with stage 1 pressure at X=20mm
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Fig. 9 Spray characteristics of fuel A/fuel B
with stage 1 pressure at X=30mm
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Fig. 10 Spray characteristics of fuel A/fuel B
with stage 1 pressure at X=40mm
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Fig. 11 Spray characteristics of fuel A/fuel B
with stage 2 pressure at X=30mm
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Fig. 12 Spray characteristics of fuel A/fuel B
with stage 2 pressure at X=40mm
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with stage 3 pressure at X=30mm

Fig. 14 Spray characteristics of fuel A/fuel B
with stage 3 pressure at X=40mm
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