#lo] A Rayleigh At&= °]&3 AdREEY A=

A, g3 g ol AdNTE GAY
A sta A8 sk, "Mk dista 7] A ¥ ekt

Fuel Concentration Measurements by Laser Rayleigh

Scattering

Soontae Kwon't, Hyeongsig Kim, Jaewon Lee , Chanjun Park”, Inyoung Ohm"*
Graduate School of Energy & Environment, Seoul National University of Technology, Seoul, Korea
*Department of Mechanical Engineering, Seoul National University of Technology, Seoul, Korea

ok

Q
.

2 AFE 44U f5014 Rayleigh A@S olgslo] And FEE ZPsE el of
A otk 48 AL QRS BT WAE AN, FHHOE YT} B PH 5
3¢ A% AR g Psn 48 348 S0 0g 4] ;

vy

N L o}am. o) F sl ws

SHl -] Al ol H}%P% i iiE 101 éEia 7 k3to] X*ﬁo}o E‘r A @ﬂr LRSL
AZ FE ASe] we F83HA ol 8E 4 U AEXS o] FE = Mie (S ERHOE A
A & USS Fssint

F90] : LRS, MieAtdt, 8% %, AXEg o A

Abstract—In this study, a system to measure continuously the fuel concentration in a
steady flow rig on the basis of Rayleigh scattering is presented. The system can be
employed to measure both the temporal and the spatial distribution. Also, it is possible to
calibrate the system for the measurement of accurate absolute concentration. Firstly, the
system was tested at a calibration chamber for the determination of scattering cross
section from propane, butane, acetylene, Freon—12 and Genetron 143a. After this, the
system was adapted to a steady flow rig to measure the temporal and spatial fuel
concentration. The rig is composed of cylinder head, intake manifold, injector, and
transparent cylinder which can simulate internal combustion engine. To cope with the
problem of Mie scattering interference, a software filter was developed, which is based on
the rise time and the time constant of the photomultiplier —amplifier system. The results
show that LRS can provide useful informations about concentration field and the software
filter is very effective method to remove Mie interference.

Key words : LRS (Laser Rayleigh Scattering), Mie scattering, Fuel concentration, Software
filter
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Fig. 1 Schematics of experimental system

Table 1. Rayleigh scattering cross section
ratio of typical gases

Species ratio r=0g.s/On2
Nitrogen(Ny) 1
Propane(CsHg) 13.19+0.08
Butane(CsHip) 19.17+0.09
Genetron
134a(F3sCCH2F) 702+0.08
Freon-12(CClLF») 14.69+0.14
Acetylene(CoHy) 4.26+0.07
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