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Effects of Ambient Conditions on the Atomization of Direct Injection Injector
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ABSTRACT

Several efforts to meet the exhaust gas regulation have been undertaken by many
researchers in recent years. Main researches are on development of design techniques of
intake port and combustion chamber, atomization of fuel and precise control of air-fuel ratio,
post-treatment of exhaust gas and so on. Engine technology is changed from PFI to GDI to
correspond with exhaust gas regulation. GDI technique makes it possible to preserve lean
air-fuel ratio and control accurate air-fuel ratio. Nevertheless, It is not cleared that
information of spray characteristics and atomization process are very dependent on fluctuation
of pressure and change of temperature in intake stroke. In this study, a constant volume
combustion chamber is manufactured to investigate various fluctuations of in-cylinder pressure
for injection duration. It is taken photographs of injection process of conventional GDI injector
using PMAS. Then, it was verified experimently that ambient conditions as temperature and

pressure of combustion chamber have effects on process of spray growth and atomization of
fuel.
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1. Air compressor 2. Air control unit

3. Pressure gauge 4. Light source

5, Condenser lens 6. Solenoid valve

7. Chamber 8. Microsocopic lens

9. Fuel injector 10. Thermo couple

11. Temp. controller 12. CCD camera

13. High pressure regulator 14. Delivery pipe

15. High pressure pump 16. Fuel filter

17. Low pressure pump 18. Fuel tank

19. Inj. controller 20. Trig. synchronize

21. Computer

Fig.l Schematic diagram of experimental
apparatus

Anea Yo A8 AY A=PL o3
031MPa2 ¢zez2 nYPX FFd ¥+
YHELo 23 PPo) 93l :Qpoz ¥alg
B dFeAe uQtEEo {AF54 w3}
£ 2xsy] ¢8 ngiETe FEFS A%
S FEANE AAse] uhEzZo] A
€ dAsA Aojsgdn, AL ¢ ""%I‘ﬂn——
EE, 9459 158 9% dxclsgy
7HAYE dAsA Aojsd.

A2 RE BAIHE £5849 7N E
st FHAL7) ) FF ZA) A 0me)
NgAg AASHAR, oluE Fig2st L
22 #HNAAE AgEdn. AZFAE
BA & o] S0nsQ) #olH HAD W=, P
E, CCD 7ivig}, olvla) e 9 Aojxer}
WZd HHEEE AU

o4 el (image processing)8 ol4¥ 234
ojg BE QN CCD 7hullete]l XRE A7

l'



o] &3 44§ YIAY AHestd £F YL
F3s wHez B dAFdME Gy
#} #4914 el (pattemn recognition algorithm)
& A8k

Fig.2 Schematic diagram of particle motion
analysis measuring system
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Fig.3 Circuit of synchronization for computer
signal and injector driving
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Fig.4 Typical wave forms of each signal
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Fig5 Calibration curve of gasoline direct
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Fig.7 Images of spray structures in quiescent ambient for GDI injactor at SMPa
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