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Experiment on spray characteristics of self-pressurized

injector for aircraft-piston engines

LOU Huangqiang', WEI Minxiang'., LIU-Rui*, JI Haocheng',
YANG Haiqging' ., CHANG Cheng'
(1. College of Energy and Power Engineering,
Nanjing University of*Aeronautics and Astronautics, Nanjing 210016, Chinaj

2.5 School of Methanical and Power Engineering,

Nanjing Tech University, Nanjing 211816, China)

Abstract. For the better application of the self-pressurized injector on aircraft piston en-
gines, the spray characteristics of a self-pressurized injector was experimentally studied in a
constant-volume vessel. Spray characteristics of RP-3 aviation kerosene under different ambi-
ent pressure, fuel témperature and ambient temperature were studied using visualization
technology combiningMatlab image processing program. Result showed that, the surface
waves and fuel strings can be observed obviously under the ambient pressure of 0.1 MPa.
With the ambient pressure increasing from 0.1 MPa to 0.8 MPa, the typical hollow cone
spray was transformed into a hollow cone spray with large scale vortexes. The maximum

spray penetration reduced by 45% , and the maximum spray area reduced by 55. 3% , respec-
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tively. The increase of fuel temperature promotes spray evaporation to facilitate cold start.

The spray penetration, area and cone angle were all minimum when the fuel temperature was

50 ‘C. At the ambient pressure of 0. 1 MPa, the spray penetration and area increased at first

and then decreased with the increase of ambient temperature. The maximum spray penetra-

tion reached 67. 3mm at ambient temperature of 60 C, the maximum spray area reached 915. 5mm’

at ambient temperature of 50 C, respectively. The spray cone angle decreased with the increasing of

ambient temperature, reaching the minimum value of 9. 2° at ambient temperature of 90 C.
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Fig. 2 Schematic diagram of spray experiment System
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Table 1 Visualization system parameters

28 HAH DA
R R R LA Phantom VEQ410L
Vig = YA &N 832600
M8 / (T s) 10000
W G IR ] / s 50
JEIR I /W 150

IR 6 B T  It I R ey AR R AL Y
) 20 dy v P R B8 S8 i H 4 Labview |
AL H] ECU(electronic control unit) %k i% [6] 2
55 . W9 P R SO B 01 25 MPa, 56 ] i
HEATE b A 23 IR AT 7 5 TR 4R R AR E .
AN TR I D0 5 2 N L N IR R 2
X I A5 R 52 . s I PR E TR g e ek,
TR o BOE A E R A Sl . R R R
0. 3MPa, (R Bk 80L/h, i 56 Hh i 5 & il
AR TN AAKR I M T PTC (positive tem-
perature coefficient) T #4 F-, BK 1 15 B 1 34 35 7R
JE£ i Pt100 il B2 2 Je e th 5 o (8 sk 8 o I <
8 8 i AT i

13RI &M

TR AN [ ¥ e 18 ik 3R S A B B 3 S T ik
71 I A 2 2 i, RP-3 i 23 5 il 4 1k 1
BT IR 3 R L H ¢ R EE
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Table 2 Expereiment condition

ZH HfE
5 1 /MPa 0.1,0.2.0.4,0.6,0.8
PRI/ C 30,40,50
WEEREE/ C 30,40,50,60,70,80,90
5530 & 77/ MPa 3.5
Mg yih Jik 5 / ms 3

&R 3 RP-3 T EHER

Table 3 RP-3 aviation kerosene properties

S8 Bl
W/ (kg/m*) (=15 C) 783.4
FHk F1/10* (N/m) (¢, =20 C) 24.1
BEIFE/(mm? /s) (1,=20C) 1.72
K/ C —45.2

N/ C 43
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Fig. 3 Spray images processing procedure
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Fig. 4 Denefition of spray characteristics
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Fig. 5 Spray macroscopic images under different ambient pressures
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Fig.9 Variation of spray penetration with time

under different ambient pressures
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Fig. 11 Variation of spray penetration with time under

different fuel temperatures and _ambient presstres
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