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A study on measurement of oxygen in a reheating fumace using
TDLAS

Youngll Kim, KiHong Kim and Inbum Lee

ABSTRACT

In this project, we studied more accurate and reliable sensing method for oxygen in
reheating furnace, made the empirical model for NOx concentration based on oxygen and
evaluate the stability of the Tuneable Diode Laser (Absorption) Spectroscopy(TDL(A)S).
The tested oxygen monitoring system is installed at work-field reheating furnace on hot
roll at POSCO and compared with the Zr sensor system which shows too sensitive
because it measures oxygen concentration on a spot unlike TDLS sensor which is
successfully applied at 13m-width reheating furnace to measures the line average along

the Optical Path Line(OPL).
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Table 1. Coefficients for combustion reaction
Reaction | Reaction Rate| Temperature | Pressure Ea/R Concentration exponent

No Factor(A) | Exponent(a) | exponent(b) fl 2 3

R1 1.5x10"9 0 0 15.1 0.3 1.3 -

R2 5.42x1079 0 0 15.15 1 0.25 05

R3 3.31x10"13 0 0 20.63 0.85 1.42 -
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Fig 5. Schematic drawing of reheating
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Table 2. Chemical mass vol% of fuel gas

Species | Real COG |Model COG| Mix-Gas
CH4 39.97 45.90 13.80
H2 10.55 10.57 3.40
CO 22.09 22.14 20.80
N2 12.81 12.84 37.10
CcO2 7.63 7.60 24.60
C2H4 6.05 - -
02 0.90 0.90 0.30
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Table 3. Case Studies

CASE |Fuel Type|Fuel Quantity ex02
1 COG Normal 1.2
2 MIX Normal 1.2
3 COG +10% 1.2
4 COoG -10% 1.2
5 COG Normal 1.0
6 COG Normal 14
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