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An Experimental Analysis on the Spray Structure of Multi-component Fuels
Using Magnification Phetograph and Mie Scattering Images

Kwang-Jae Myong* + Jun-Kyu Yoont

Abstract © The objective of this study was to analyze the effect of mixed fuel composition
and mass fraction on spray inner structure in evaporating transient spray under the
variant ambient conditions. Spray structure and spatial distribution of liquid phase
concentration were investigated using a thin laser sheet illumination technique on the
three component mixed fuels. A pulsed Nd:YAG 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
contains i-octane(C4H,,). n-dodecane(C,H,) and n-hexadecane(CH,,) that were
selected as low-, middle- and high-boiling point fuel, respectively. Experimental
conditions are 42 MPa, 72 MPa and 112 MPa in injection pressure, 5 kg/m?®, 15kg/m* and
30 kg/m® in ambient gas density, 300 K, 500 K. 600 K and 700 K in ambient gas
temperature, 300 K and 368 K in fuel temperature and different fuel mass fraction.
Experimental results indicated that the multi-component fuels made two phase region
mixed vapor and liquid so that it would are helpful to improve combustion. for the fuels
of high boiling point component could accelerate evaporation very much according as
low boiling point fuel was added to high boiling point fuel.

Key words : Multi-component fuels(tHd¥#<98), Constant volume vessel(F8-£71) Magnification
photograph(Ztl&€44). Mie scattering images(Mie &3%). Diesel spray(t]
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Table 1 Fuel Properties for single and multi-
cqmponent fuels -
Propertios fuel | GH, | Colyy | Gy,
Boiling point. (K)| 372 489 | 560
?;g’}f%m%m 692 | 759 | 795
fﬂip;?:]“ by (293K) 1 503 | 1,543 | 3.399
(oaeny heat of vapor fg) | 3054 | 360.0 | 358.3
I(f:t?;?eat of Vap(fi,’]ifkg] 272.0 | 256.6 | 227.4
Propertios Fuel | piel(a) | Fuel(b) |Fuel (o)
Pfg‘}iil?]’mgm 722 748 | 7713
?z%c;s.ig(z%m 825 | 1.265 | 2,061
Critical press., {(MPa)| 2.72 2.43 1.85
Critical temp., (K}l 604 654 690
Surface tension, [mN/m) | 23.38 | 25.99 | 28.57
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Fig. 3 Schematic setup of magnification photograph

Table 2 Experimental cenditions

Conditions Huel Sci(?rgll;oigr(}tr?l?;%g
Ambient temp., T, K 300
Ambient density. p,,, [ke/m’) 5. 30
Injection press.. P, ;{MPa] 42, 112
Ambient gas Ar
Injection Quantity, Q [mg) 12
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Fig. 5 Schematic setup of laser sheet light system

Table 3 Experimental conditions

Fuel Single and multi-
Conditions component fuels
Ambient temperature, T, (K] 500, 600. 700
Fuel temperature, Tt e (KJ 300, 368
Ambient density., p,.,(ke/m®) 5,15
Injection pressure, P, ; (MPa] 72
Ambient gas Ar
Injection quantity, Q (mg) 12
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