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Experimental study on TDLAS temperature profile measurement

using temperature binning method

Sungwoon Yoon®, Sewon Kim®, Myungchul Shin®, Changyeop Lee”

ABSTRACT

Tunable diode laser absorption spectroscopy(TDLAS) measurement techniques for
several gases densities and temperatures have been applied in industrial combustion
systems. Accurate measurement of temperature profile is very important, especially in
power plants and heating furnaces. So profile fitting and temperature binning methods

are new

issue for accurate measurement of temperature in

laser gas sensing.

Temperature binning method is applied in this study for the measurement of temperature
profile using tube furnace with three temperature zones. In this study the temperature
profiles of tube furnace is accurately measured within 5% error, and this technique is
proved to be very promising in the field of temperature profile measurement.
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Fig. 1 Temperature binning and result

nr N
] Zone 3 ]( Zone 2 Zone 1 =
773k U 573k 373k ]
100cm - 100cm H
16cm| — 200cm 100cm 16cm

Function

- Laser
Controller Generator
' st [ Photo Detector |
Postprocessing Photo Detector

Fig. 2 Schematic of the experimental setup
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Fig. 3 Temperature binning result

Table 1 Sub-models in modeling

No Wave length | Line strength @773K

Q16 | 760.0933nm 0.000458 cm “/atm

R15 | 760.2147nm 0.00042 cm */atm

Q14 | 760.2579nm 0.00047 cm “/atm

R13 | 760.3783nm 0.000425 cm “/atm
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