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Temperature measurement of the spray flame using micro
scale absorption bands and line strength
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Abstract

It is necessary to develope a high frequency diode laser sensor system based on the
absorption spectroscopy for the measurement of temperature of the spray flame. DFB diode
laser operating near 20 #m was used to scan over selected H:O transitions near 1.9#m and
22um, respectively. The measurement sensitivity at wide range of sweep frequency was
evaluated using multi-pass cell containing CO2 gas. This diode laser absorption sensor with
high temporal resolution up to 10kHz was applied to measure the gas temperature in the
spray flame region of liquid-gas 2-phase counter flow flame. The successful demonstration of
time series temperature measurement in the spray flame gives us motivation of trying to
establish non-intrusive temperature measurement method in the practical spray flame.
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Table 1. Characteristics of selected H:0O
transitions
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Fig. | Experimental setup for multi-pass cell measurement
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Fig. 2 Effect of modulation frequency on the absorption
cross section
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Fig. 4 Direct photography of liquid-gas 2-phase counter flow flane

0.008

H, 004878 193am™")

0.006 -

Absorbance
g
3
Fs
1

|

W

Residual %
<

-10 1 1
0 04 0.8 1.2

Relative wavenumber cmi'
Fig 5 Absorbance coefficients and residual
distribution in the spray flame.
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Fig 7 Time series temperature signal measured by diode laser sensors
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