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2-D Quantitative Measurement of Liquid and Gas Concentrations in a Fuel Spray Using
Laser-Beam-Scanning Technique
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TEERFRFE TERY HEBEEGAH
(Chiba Univ. Graduate Schoo) ~ (Chiba Univ.) (Nissan Motor Co. Ltd.)

Planer Laser Induced Fluorescence (PLIF) has been employed to measure the spatial fuel liquid and vapor
concentration distributions, although it is difficult to achieve quantitatively accurate measurement. The authors
devised a 2D fuel spray concentration distribution measurement method which combines three optical
principles; absorption, fluorescence, and scatter. NOz gas was used as a fluorescence dopant while Ar* laser was
employed as a light source by scanning across the cylinder in order to measure the spatial fuel concentration
distribution. In order to obtain accurate results, some data correcting methods were proposed. Finally this
technique was applied to swirl sprays. Quantitative measurement was successfully achieved and the
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characteristics of fuel liquid and vapor concentration distribution using a swirl type injector were confirmed.

Key Wards® Laser-aided diagnostics, Fuel atomization, Internal combustion engine,
Beam scanning, 2-D measurement, Fuel spray
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Tablel EerrimentaJ conditions

Fuel n-heptane, n-pentane
Injection pressure (gauge) [MPa] 0.5
Ambient pressure [MPa] 0.101
Initial NO, concentration [mol/m’] 0.90
Injection duration [ms] 9.0
T AL T R S e I
Table2 Fuel EroEenies @293K, 101.3kPa
n-heptane n-pentane
Saturated vapor pressure [kPa] 6.1 68.3
Boiling point [C] 98.4 36.1
Molecular weight 100.2 72.15
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Fig.13 Mass of fuel droplets and vapor distribution
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Table3 Calculation conditions

Fuel n-heptane
Droplet diameter [um)] 30
Ambient pressure [MPa] 0.1
Ambient temperature [K] 300
Droplet status Static
ol
z ]
064 m
X "u
Py 6.2+ ]
E R ... . -
360 Com
[e) L
Z n
v 5.8¢ : L
S Cylinder : . n |
e 56 center \ ol
a \ ]
5 4 1 1 1 1
0 5 10 15 20
Time [ms]
Fig.14 Calculation of evaporating droplet volume
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