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A Study on the Behaviour of Ultra-High Pressure Diesel Spray
by Electronic Hydraulic Fuel Injection System(I)
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ABSTRACT

Behaviour of ultra-high pressure diesel spray in a constant-volume pressure chamber was
studied with injection pressure ranging from 20 to 160MPa. Sprays were observed by the
right angle scattering method. As a result, the spray tip penetration is first proportional to a
time, and after that, it is proportional to 0.52 of the time during at the time of injection. The
spray angle, jet angle of spray and spray max. width were larger as injection pressure and
back pressure increase. An empirical correlation was made for the parameters of injection
pressure, air-fuel density ratio, spray tip distance, spray angle, jet angle of spray and max.
spray width.
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1. Hyd=Oil accumulator 9, Soleroid valve

2. Hydraulle pump
3. Hydraullc oil tank
4. Relief valve

10. Low pressure araa
1. Plunger

12. Fuel accumulator
5. Chack valve 13. S.valve controfler
6. Fuel pump 14. High pressure area
7. Filer 15. Needle valve

8, Fual oil tank 16. Nozzle

Fig.1 Schematic diagram of electronic hydraulic
fuel injection system
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1, Qil accumulator 8. Dittusion screen

2 Solenoid valve 9. Lamp

3. Hydraulic pump 10. Stroboscope
4. Camera 1. Second pulse ganerator
5. Air tank 12, Strain gauge ampiifiar

6 Prossure vessel
7. Fuel accumulator

13, Fusl pump
14. Oscilloscope

Fig.2 Schematic diagram of experimental
apparatus
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1. Nozzle 4. Fuel spray
2. Camera 5. Mirror
3. Lamp

Fig.3 Schematic diagram of optical system
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Fig.4 Effect of injection pressure on spray
tip distance
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Fig.5 Relation between K and injection pressure

180

Injaction duration ( ms )

0.1 ms 0.5ms 1ms 2ms 3mﬂ
[=] [« ] A [ ] -

-

o

<
T

-

n

o
T

Spray tip distance({mm)
©
o
T

60; /(/r"‘——-—‘
I

30~

0 30 60 90 120 150 180
Injection pressure{MPa)

Fig.7 Effect of injection pressure on spray
fip distance

7HA) 9] BREAGEgAR Y i FAY 49e
FahE g o] BRMAGEEAH(L)E &
AdEnet 2e7] uxnle) 3ol o & ¢
- Stk

. (Pi)0.1476 R (t)0.52

L _ (Pt
d,,_‘“(pa

)"0.3599

3

500

450

400

350

300

250

200 1 o i | E—
1 1.5 2 25 3 35 4
ol X 107

Fig.6 Relation between K and ambient air-
fuel density ratio
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Fig.8 Effect of injection pressure on spray
volume
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Fig.9 Effect of injection pressure on spray
tip volocity decay
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Fig.10 Effect of back pressure on spray tip
volocity decay
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Fig.11  Definition of spray angle(85) and jet
angle of spray(8)
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Fig.12 Effect of injection pressure on spray
angle(@s) and jet angle of spray(&)
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Fig.13 Effect of back pressure on spray
angle(8s) and jet angle of spray(8)
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Fig.14 Effect of injection pressure on max.
spray width
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