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In order to improve an engine performance, it is important to understand the temperature and velocity field
information in a flow field at high temperature such as a combustion chamber in the engine. In such the field, it has
been hard to apply the conventional technique. A new combined velocity and temperature measurement approach is
proposed, using a high speed camera, a single-pulsed UV laser and temperature sensitive phosphor particles
(TSParticles). TSParticles, the powders of rare earth-doped ceramics are utilized as tracer particles of particle image
velocimetry (PIV). The purpose of the present study was to establish this technique in a flow field at high
temperature. In the present report, thermal properties of TSParticles were investigated. At first the phosphor
material was painted on the solid wall in an engine cylinder, and the instantaneous temperature was measured.

Then, the gas velocity-temperature measurement in an engine cylinder was tried by this technique. 2-D velocity

and temperature in an engine cylinder was visualized for the first time.
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Table. 1 Comparison with previous researches

HAE wREEE B ARRE | EHRIGE | RELLY
i dike [c] [c]
FDIFAXIE | La,0,5:Eu 40kfps / 4 100ps -2.47~1.02 80~160
SHRIE La,0,S:Eu 40kfps / 4 100us -9.51~7.10 80~160
Kissel(® MFG 150kfps / 15000 100ms +1~5.5 27~627
Omrane? MFG 10kfps / 8 1.3ms +1~5 25~600
Khaid® Y,05:Eu 1Mfps/ 100 100us +80 300~700
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Fig. 3 Experimental apparatus
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Fig. 6 Respective average gas temperature



