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Abstract : This study was to analyze the effect of mixed fuel composition and mass fraction on the characteristics of
evaporating diesel spray and combustion under the various ambient conditions. The characteristics of vaporization
distribution and combustion were visualized by laser induced fluorescent method and direct photography. The
experiments were conducted in the constant volume vessel and rapid compression expansion machine with optical
access. Multi-component fuels mixed i-octane, n-dodecane and n-hexadecane were injected the vessel and rapid
compression expansion machine with electronically controlled common rail injector. Experimental results show that
fuel vapor formed stratified distribution. And vaporization and diffusion are become actively increasing in mass
fraction of low boiling point component. Consequently multi-component fuels were expected to control the evaporating
behavior according to their suitable mass fraction.

Key words : Diesel spray(t] &%), Multi-component mixed fuels(thA] % £3<3 &), Laser induced fluorescent
method(#] o] A R-1=331), Fluorescent intensity( 3 37+ &), Heat release rate( Z 2H 4 &)
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Fig. 1 P-T diagram of multi-component fuels

Table 1 Fuel Properties for single and multi- component fuels

Properties Fuel CSH18 C12H26 CIGH34
Boiling point , K]l 372 489 560
Density(at 293K), [kg/m?]| 692 759 795
Viscosity(at 293K), [pPa-s]| 508 | 1,543 | 3399
éit;’?;;"eat Ofvap‘mat[lg gy | 7720 | 2566 | 2274
Praperties Fuel | puclta) | Fuel(b) | Fuelie)
Density(at 293K), [ ke/m®]| 722 748 773
Viscosity(at 293K), [pPa-s]| 825 | 1265 | 2,061
Critical pressure, [MPa]| 2.72 243 1.85
Critical temperature, [K]| 604 654 690
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Table 2 System for the single and multi component fuels

Mixing ratio
T Fuel
racers e (Fuel/tracer)
Acetone
(CH, COCH,) CeH g 90.0/10.0(vol. %)
TMPD CiyHyg 99.07/0.03(wt %)
(CyoH,N,) C,,Hye (ratio of C;,Hyq to
in fuel a, b, ¢ TMPD)
C L o
Anthracene S 99'.05/(;'005(;? %)
(CI4H10) 016H34 (ratio o 16H34 1O
in fuel a, b, ¢ anthracene)
Table 3 Experimental conditions
Fuel Single and
Conditions multi-component fuels
Injection pres., P;,;[MPa] 42,72, 112
Fuel temp., T, [K] 368
Injection quantity, Qip;[me] 12
Ambient temp., T, [K] 700
Ambient density,  p, [kg/m®] 15
Ambient gas Ar
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Table 4 Experimental conditions for direct photography in

RCEM
Ambient temperature
at injection start, T,[K] 800 900
N, :76.0 N, :32.0
Ambient gas, [vol.%] O, 210 0, :21.0
Ar:3.0 Ar :44.0
He :3.0
Specific heat ratio, K 13.6 1.45
Compression ratio 12.5 11.0
Injection pressure,
P, [ MPu] 7
Injection timing,
: [deggACA.BTDC] 502015
Injection quantity, [mg] 25
Initial cylinder pressure,
P, [MPa] 0.101
Ambient density at injection
\ 12.8 12.9
start, o, [ke/ m*]
Ambient pressure
at injection start, P _[MPa] 291 2.89
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