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Abstract

(State Key Laboratory of Laser Interaction with Matter, Northwest Institute of Nuclear Technology .

The environment of engine test is usually companied with strong vibration and intense noise. The

Through modularization and anti-vibrating engineering designs. an integrated mobile coherent anti-Stokes Raman
scattering (CARS) system is developed, which can be used in the engine test.

Key words

laboratorial laser combustion diagnostic systems can not be directly used in the harsh environment of engine test.
accordingly, and vibrations on the mobile CARS system decrease effectively. Employing the mobile CARS system,
single pulse CARS measurements and temperature evolution on a model supersonic engine combustor are obtained.

To analyze the sources and
According to the results, temperature range of unstable combustion is higher than that of stable combustion, but the
mean temperature is lower, indicating that the efficiency of unstable combustion is lower.
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characteristics of vibrations, the vibrations in the engine test are measured. Some de-vibrating techniques are utilized
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Fig. 3 Vibration measurement results at the combustor exhaust without isolation. (a) Acceleration from ground;

(b) acceleration inside the laser module
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Fig.4 Layout of mobile CARS system in engine test
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Fig. 5 Vibration measurement results at the combustor exhaust with delivery tube. (a) Acceleration inside the laser

module; (b) acceleration on the platform laser module placed
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Fig. 8 Fitting result of single pulse CARS spectra

of unstable combustion (13.6 s)
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Fig. 9 Fitting result of single pulse CARS spectra

of stable combustion (10.5 s)
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Fig. 11 Temperature evolution of unstable combustion

26001 mean temperature: 1705 K
2400

2200
2000
1800

Temperature /K
— e
S DE >
SE=R=R<]
SS33

800
600
400 L L 1 1

01 2 3 4

1 1 1 il 1 1 |

5 6 7 8 9 10 11 1
Time /s
& 12 F2 5 PR PRSI BE Bl st 8] 1Y) 22 4k

Fig. 12 Temperature evolution of stable combustion
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