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Combined measurement of temperature and velocity of gas flow based on the luminescen
t lifetime
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A combined measurement technique of velocity and temperature distribution in a flu
id flow was developed. Particle image velocimetry was combined with a lifetime based scalar measurement te
chnique. Developed method needed a high speed camera, a single-pulsed UV laser and temperature sensitive p
articles. The method was applicable to any kinds of working fluids and to the wide range of temperature. T
he temperature and the velocity were estimated from common images. We built a database of optical properti
es of luminescent materials, such as temperature dependency of the lifetime, spectrum and emission intensi
ty. The developed technique was applied to measure the temperature and velocity of the gas flow in the cyl

inder of the optical engine.
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Fig.1 Schematics of measurement system
for the temperature dependency of
phosphor
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Fig.2 Relation between the decay constant
and temperature Emission spectra of
Y202S:EuSm at various temperatures
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Fig.3 Intensities at 625 and 705 nm and
their ratio at various temperatures
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Fig.4 Intensity decay of Y202S:EuSm at
various temperatures
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Fig.6 Measured temperature distributions
of side window

Fig.7 Measured temperature distribution

of piston window in (a) 250th, (b) 500th, (c)

1000th, (d) 1500th, and (e) 2000th cycle
after starting to fire the engine
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Fig.9 Velocity field (Ne=700rpm,
Pintaxe=-62kPa, 0deg. ATDC )

Fig.10 Velocity field (Ne=700rpm,
Pintare=-62kPa, -30deg. ATDC )
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Fig.12 Gas temperature (Ne=700rpm,
Pintare=-62kPa, -30deg. ATDC )
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Fig.13 Error of velocity measurement due
to the luminescence long decay
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