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A Study on the Spray Characteristics of Flash Boiling Using
Two Component Mixing Fuel

Kwang-Jae Myong* and Jun-Kyu YoonT

Abstract : This experimental study was conducted to investigate macroscopic
characteristics of the flash boiling spray with tow component mixing fuel. Homogeneous
Charge Compression Ignition (HCCI) is a newer combustion method for internal
combustion engines to reduce nitrogen oxide and particulate matter simultaneously. But
it is difficult to put this combustion method to practical use in an engine because of
such problems as instability of combustion in low load operating conditions and
knocking in high load operating conditions. In HCCI, combustion characteristics and
exhaust emissions depend on conditions of air/fuel mixture and chemical reactions of
fuel molecules. The fuel design approach is achieved by mixing two components which
differ in properties such as density, viscosity, volatility, ignitability and so on. We plan
to apply the fuel design approach to HCCI combustion generated in a real engine, and
examine the possibility of mixture formation control using the flash boiling spray. Spray
characteristics of two component fuel with a flash boiling phenomenon was investigated
using Shlieren and Mie scattering photography. Test fuel was injected into a constant
volume vessel at ambient conditions imitated injection timing BTDC of a real engine. As
a result, it was found that a flash boiling phenomenon greatly changed spray structure,
especially in the conditions of lower temperature and density. Therefore, availability of
mixture formation control using flash boiling spray was suggested.

Key words : Two component mixing fuel(24% E#98), Flash Boiling(#4u%),
Homogeneous Charge Compression Ignition(dl&€3 <=3}, Spray
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High speed vedeo camera (Photron APX-RS)
[ Frame rate:Z0,000f.p.s.J

Exposure time=2 ¢£'s
Double-convex lens
(f=1000mm)

Pin hole
Plano-convex lens
(f=40mm)

\4ND filter |
E / Pin hole
@) Double-convex lens %
f=1000mm
g (o) !
CCD camera Ar+ Laser (A =488nm)

(Exposure time=346 1 s)

Fig. 2 Optical setup for Schlieren photography and
scattering image
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Table 1 Experimental conditions

Injection .
equipment Common rail type
Nozzle hole —

diameter [mm) 0.20 (L,/d,=4)
Orifice pressure
drop (MPa) 50.0
Injection period 9 50
[ms) .

Fuel tepperatire 305, 345, 380, 410, 435

Ambient gas N,
BTDC crank angle
in corresponding 100 80 60 40
engine (deg)
Ambient 405 | 445 | 515 | 625

temperature (K)

Ambient density
(ke/m') 1.51 1.99 2.96 5.16

Ambient pressure

(MPa) 0.176

0.255 | 0.438 | 0.926
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