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Abstract -1It is practically difficult to accurately measure the temperature and concentration
of a large combustion systems at industrial sites in real time. Temperature measurement using
thermocouple, which are mainly used, is a point-measuring method that is less accurate and
less reliable to analyze the wide area range of inner combustion system, and has limitations
to internal accessibility. In terms of concentration analysis, most measurement methods use
sampling method, which are limited by the difficulty of real-time measurement. As a way to
overcome these limitations, laser-based measurement methods have been developed
continuously. Laser-based measurement are line-average measurement methods with high rep-
resentation and precision, which are beneficial for the application of large combustion systems.
In this study the temperature and concentration were measured in real time by water vapor
and oxygen generated during combustion using Tunable Diode Laser Absorption Spectroscopy
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(TDLAS). The results showed that the average temperature inside the combustion system was
1330°C and the mean oxygen concentration was 3.3 %, which showed similar tendency with

plant monitoring data.

Key words : tunable diode laser absorption spectroscopy(TDLAS), combustion system, water va-
por, oxygen, temperature, gas concentration
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Fig. 5. Schematic diagram of the experimental in combustion system

Fig. 6. (a) Sensorhead of the laser reception (b) Sensorhead of the laser transmission (c) Laser alignment
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Table 1. Experimental conditions

Center wavelength Temperature Oxygen Concentration Path length
1349.2 nm 1100 - 1300C 5m Temperature measurement
Lab scale
760.8 nm 1100 - 1300C 21 % 5m Concentration measurement
1349.2 nm 1300 - 1350C 7 m Temperature measurement
Emperical
760.8 nm 1300 - 1350C 3-4% 7 m Concentration measurement
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Table 2. Result of thermocouple measurement

L= HAH ZF | T)C1|T)C2 | TIC3 | T/IC4 | TICS5
1100 922 1065 | 1095 | 1056 | 958
1200 1008 | 1151 | 1187 | 1144 | 1044
1300 1091 | 1240 | 1274 | 1235 | 1140
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Fig. 9. Comparison of (a) TDLAS(H,O) and power
load (b) TDLAS (O;) and O, concentration
of exhaust gases
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: Fractional transmission

N

: Transmitted laser intensity

: Incident laser intensity

: Spectral absorption coefficient [em™]
: Path length [cm]

: Spectral absorbance

: Total Pressure [atm]

: Mole fraction

: Linestrength [cm'zatm'l]
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: Lineshape function
: intergrated area of absorbance
: Partial pressure of the absorbing species

: Reference temperature [K]
: Gas temperature [K]

: Lower state energy [cm’l]
: Plank constant

: Boltzmann constant

: Speed of light
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