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Abstract

The combutuion process in the combustion chamber has been investigated by taking pressure,
temperature, chemical equilibrium and the shape of flame. To predict temperature of a flame in

a combustion chamber is one of very important problems in the field of combustion and the
temperature is a important factor of ignition and counteraction to inflammation. In this paper, the
flame temperature was determined by the method of the Rayleigh scattering of Ar-Ion Laser
(514.5nm), The Rayleigh scattering has been got considerably attention because of its strong
cattering intensity. As a result, it is shown that I can measure the shape of flame by schlieren
photography and that I can get the flame temperature variation in constant volume combustion

chamber by Laser Rayleigh Scattering.
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1. compressor 2. vaccum pump

3. mixing tank 4. fuel bomb

5. manometer 6. filter .
7. laser system 8. combustion chamber
9. traverse 10. heater

11. spark plug 12. ignition system
13. pressure pick-up (sub chamber)

14. pressure pick-up(main chamber)

15. optical system

16. PM1 (photomultiplier : LR+CL)

17. PM2 (photomultiplier : CL)

18. DC amplifier.
19. DC amplifier.
21. computer 22. X-Y plotter
23. printer 24. GP-IB adapter
Fig. 1 Block diagram of apparatus

20. digital memory
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1. lens(f =300mm) 2. stop
3. coated glass 4. pin hole
5. nozzle 6. pin hole
7. coated glass 8. stop
9. lens(f =50mm) 10. filter
11. lens(f=50mm) 12. stop

13. lens(f=20mm)  14. beam splitter
15. PM 1 (photomultiplier : LR+CL)
16. PM 2 (photomultiplier : CL)

Fig. 2 Optical system of laser rayleigh scattering
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Fig. 3 CH and CC emission selector
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Fig. 4 Spectral system( 1 :used point to measure-
ment CC/CH)
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. body 2. spark plug

. pressure pick up(main chamber)

. pressure pick up(sub chamber)

. incident window of laser 6. heater
. nozzle 8. inlet valve

. exhaust valve 10. thermocouple

Fig. 5 Combustion chamber for Laser rayleigh
temperature measurement
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Fig. T Ignition plug and laser trap
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