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Simultaneous temperature and velocity visualization of a gaseous flow over 1000
centigrade
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We developed a simultaneous visualization of temperature and velocity
distribution of a high temperature gaseous flow. To realize the temperature measurement from 500 to
1000 degrees of any kinds of gas, we coupled the PIV and the ratiometric temperature measurement
method. The velocity was measured from the displacement of particles during a short time, as same as

the PIV with a double-pulsed laser. The temperature was measured the intensity ratio between
two-bands of emission spectrum of luminescence. We investigated the temperature responsibility of
phosphor particles from the room temperature to 1500 degrees and optimized the optical filters and a
spectroscopic system. The temperature and velocity distribution of high temperature gas flow was
successfully visualized at the time resolution of 6 micro seconds.



1000°C
500°C 1000°C

PV
CMOS PV
( )
1500°C
Sus +5°C
BAM-G
(BaMgAl10017:Eu Mn)
BAM-G
Fig.1 ! © 450nm
516nm Z10°— . gﬁp% Ooo O 516nm |
> Y
450nm Z W,
o} Ko %
o - \A'\: O%hbo
1100°C % S, %
§10‘2— Oooo %,
§ O%o
Q,
000
(XS
ot e 0
0 500 1000
Temperature[°C]
Fig.1l Peak intensities at two different
oo 0.5mm bands of BAM-G at various temperatures
100
0.00174 pixel
1024x1280pixel
50%50%20mm 6 e6mm 100W
4 K
0.126mm 0.5mm
100 10kHz 2
3 uv
355nm, 30Hz
1024x1280pixel 60fps
12bit Fig.2
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Fig.4 Relation between temperatures measured by thermocouple and the two color method
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Fig.2 Experimental apparatus of wall surface temperature measurement
Fig.3 Hysteresis of the relation between temperature and the two color ratio of BAM-G phosphor
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Fig.5 Temperature measurement of wall surface
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Fig.6 Experimental apparatus of simultaneous measurement of gas flow
Fig.7 Time diagram of simultaneous measurement of temperature and velocity using phosphor
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Fig.8 Time averaged velocity of impinging air jet at the flow rate of 3 L/min with UV-PIV
Fig.9 Accuracy evaluation of velocity measurement
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Fig.10 Time averaged temperature and velocity of impinging air jet at the flow rate of 3 L/min
Fig.11 Instantaneous temperature measured by thermocouples and the two-color method at 3 L/min
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Fig.12 Time averaged temperature of impinging air jet at the flow rate of 5 L/min
Fig.13 Instantaneous temperature measured by thermocouples and the two-color method at 5 L/min
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