L—H 5 UaREKICE DA RERES S FHAR MO
I A, SKE S, AR AR BA

P E#ReAWFIERT (T 761-0192 &)1 WA iR B Pa T 2109 F il 8)
Development of High-Speed Gas Measuring System by Laser Raman Spectroscopy

Yuji ICHIKAWA, Masakazu OGITA, Sachiyo SUGIMOTO, and Ippei ASAHI
Shikoku Research Institute, 2109-8 Yashima Nishi Machi, Takamatsu, Kagawa 761-0192

Abstract: A new non-contact method to measure gas concentration at a specific point in a three-dimensional space was developed
based on laser Raman spectroscopy. The laser wavelength is 355nm and the PRF is around 50 kHz. This method can be applied to
measure gas concentration fluctuation in a gas jet flow by high special resolution. The results of an experiment in the laboratory
showed that it can detect 500 ppm CO, gas. Another experiment showed that it can measure gas concentration distribution in a gas jet
flow with high accuracy and the result gave good agreement with the value obtained by theoretical calculation. It could also be
applied to detect high frequency component of gas concentration fluctuation in a gas jet flow, but the applicability is now under

consideration and further study is needed.

Key Words: Laser, Raman, Non-contact, Gas Flow, High Frequency Measurement

1. [FC®HIC

ZWRICZE NS T D5 E O DT AR B EF
W54, BEOERFEIL, FRSICERELZ
Tu—7THAEWE|IL, FID %ok 22k ->TEF
HF2FETHID, W R O7= 5 23R B R
LBzl Fu—T HIKRBTZADRNITH B %2 KT L
TLEIE VS T=HENSD. £z, BEFHMTICIDTA
R T E Hz T E ETORAIAR R THY,
BURCIEZENEB 2D H AR A B O & &k %
AT 223D CTHRETHD. 07D, EICH
I OB D, Ta—7RITRDDIF =70 A
EHHFERRDOLATNS.

FROIIRE REEL, ARG TIE, KA
R LT /AN b i S 2 T AN i O oy A B
JOREL®Z, ®VWEM O MEEEZLLCHTHZ
EEHMELT, V=TT~ I ST AR E IR
Bl G E A OB R 21T o7, TOREMB LY A
FHHERBR DR A HOWTHRE T 5.

2. ZEBK

21 HEEHK

FHEEE G, IR — P ER R BSAMNL L TN g
AT 4 I TAZ RIS, L — Pz K FEIC
FEIRL, $hE T m~OBELEEMR T oML
L EEEMRE Fig L IR T, SR RFERICERED
TRt FERELL, BREREAKLZLIZED, TA
WREFHUICIB T HE W22 o iR RE R LT, 58
LRI B DD TV R L X EH L, B
ML LB IZ R F L — VICEROT T, T4 AV
RO FEFFMEE 2R EZRFRAT -V TEIHSE
HZECERY, FHLSE =R TS EI CEOMALLL
7. L—H IR 3550m, 2OV ARE 150m, /L AT R
V¥ 50 (@80kHz) THD. & J& I k43 D FHHI~D
A ZRES, @V UL AT RV T E IR LIS IR
7] §E72 L —¥ (Spectra Physics #1: % Explorer One HP)
LA L.

22 BRHBEZARER

MR IIENE T HEE (BRFR =7 2508
RI12829) Z{E A L7-. 2/ D 7L AL Rk - THE
W ENTBEL L, MLy Rk TETFH &R
%, /T T4NZIZEDBL—FHEROIvE, NURN
AT ANVZIZE D R BRIER T o X TE S,
HETHEEONRBEEICAR TS, ELEBLEINT
FBLZEZFIZTTFTVHNLA BRI —F (Tektronix £t
DPO70404C) TR L=, T —XOEWAIZY 72> T,
RKEOWKFEZHERREWIZEECIRVIATLLENDLT-
O, AvaRa—TFOvIT AN AEVEERIZEDFEE L
721, PC L CALEL7-.

AHIE T, CO, TAZFH MG ELEN, KEKH
TOEFRTIX, CO, DI~V HEINE, TEICALD
Mg & DT~ A7 kL (375.8nm) %4y B L C &3
DUVBENHHT, HAZLMERED SRR ARAT 4L H
(CW373.5nm, FWHM1.48nm) Zff i L7-.

Measurement 1/2 Wavelength Plate
Point / Trigger Unit

it Laser Head

“ Heat Sink

Raman ]

Scattering

——

C
Q

=r

=

|_—— Fresnel Lens

Concave Lens
| Notch Filter
| Band-Pass Filter

"1 _— convexLens
/

[:: Detector (PMT)
PMT Box
*— 1 Optical Rail

To Oscilloscope

M

Optical Stage

| J

Fig.1. System Configuration.
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Fig.2. Results of a Gas Measurement Test in the
Laboratory using a Gas Cell.
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Fig.3. Measurement Points of the Gas Flow
Measurement Test.
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Fig.4. Results of the Average Gas Concentration
Measurement Test.
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Fig.5. RMS of the Gas Concentration Fluctuation.
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