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A Study on Evaporative Characteristics of Multi-component Mixed
Fuels Using Mie Scattered Light and Shadowgraph Images
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Abstract

This study was conducted to assess the effect of mixed fuel composition and mass fraction on spray
inner structure in evaporating transient spray under the various ambient conditions. Spray structure and
spatial distribution of liquid phase concentration are investigated using a thin laser sheet illumination
technique on the multi-component mixed fuels. A pulsed Ar+ laser was used as a light source. The
experiments were conducted in a constant volume vessel with optical access. Fuel was injected into the
vessel with electronically controlled common rail injector. Used fuel contain i-octane(CgH;3), n-
dodecane(C,,H,¢) and n-hexadecane(C,¢H,,) that are selected as low-, middle- and high-boiling point
fuel, respectively. Experimental conditions are 25Mpa, 42MPa, 72MPa and 112MPa in injection
pressure, Skg/m>, 15kg/m® and 20kg/m® in ambient gas density, 400K, 500K, 600K and 700K in
ambient gas temperature, 300K and 368K in fuel temperature, and different fuel mass fraction.
Experimental results indicate that the more high-boiling point component, the longer the liquid phase it
were closely related to fuel physical properties, but injection pressure had no effect on. And there was
a high correlation between the liquid phase length and boiling temperature at 75% distillation point.
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Fig. 1 Distillation curve of each component in
multi-component fuels

Table 1 Fuel Properties for single and multi-
component fuels

Fuel CBHIB CIZHZG CIGH34

Properties
Boiling point , [K] 372 489 560
Density(at 203K), [ke/m®] | 692 | 759 | 795
Viscosity(at 293K), [#Pa-s] | 508 | 1543 | 3399

Latent heat of vaporization
(at 298K), [kJ/kg] | 3054 360.0- |. 358.3

Latent heat of vaporization
@at BP), [kifig] | 2720 | %66 | 2274

Properties Fuel | puel(a) | Fuel(b) | Fuellc)
Density(at 203K), [kg/m®] | 722 | 748 | 773
Viscosity(at 293K), [pPa-s] | 825 1,265 | 2,061
Critical pressure, [MPa] 2.72 243 1.85
Critical temperature, [K] 604 654 690
o[mN/m] | 23.38 25.99 28.57

Surface tension,
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Table 2 Experimental conditions

Fuel Single and multi—
Conditions component fuels
Injection pressure, P;,; [MPa] 25, 42, 72, 112
Injection Quantity, Q [mg] 12
Fuel temperature, TralK] 300, 368
Ambient temperature, T,,,.,[K] 400, 500, 600, 700
Ambient density, p,,,, [kg/m®] .5, 15, 20
Ambient gas Ar
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Fig. 4 Change in the liquid length on threshold
intensity for single and multi-component fuels
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