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Evaluation of the empirical and structural coal combustion models in
the IFRF no.1 Fumace

Daero Joung®, Karam Han®, Kang Y. Huh™ , Hoyoung Park™

ABSTRACT

This study describes 3D RANS simulation of a 2.1 MW swirling pulverized coal flame
in a semi-industrial scale furnace. The simulation of pulverized coal combustion involves
various models for complex physical processes and needs information of pyrolysis rate,
the yields and compositions of volatiles and char especially in coal conversion. The coal
conversion information can be acquired by the experiment or the pre-processor code.
The empirical model based on the experiment of the IFRF and the structural model
based on the pre-processor code of the PC-COAL-LAB were evaluated against the

measurement data.
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7 cooling loop(800°C)

exhaust outlet

burner inlet  \1oasurement location(25, 50, 85, 125, 195 cm)

Fig. 1 Schematic of IFRF no.1 Furnace

Table 1 Coal, volatile matter properties of the
Sarr coal fired by experiment and pre—processor
code(drop tube furnace : Tg=1250C, Dp=45um)

Coal particle properties Exp code
Density(kg/m3) 1000 1136
Cp(J/kg * K) 1200 2160
Volatile matter properties | Exp code
molecular weight(kg/kmol) | 86 51.6
ultimate yield 1.7 1.49
Swelling Index 1 1.1

Single rate, A(1/s) 2e05 9.8e4
Single rate, Ea(J/kmol) 7.4e07 | 4.5e7
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Fig. 2 Radial profiles of the mean temperature
and species mass fraction at x=25cm
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Fig. 3 Radial profiles of the mean temperature
and species mass fraction at x=85cm
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Fig. 4 Radial profiles of the mean temperature
and species mass fraction at x=195cm
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Table 2 Mass flow averaged temperature and
area averaged species volume fraction at the
outlet

Exp | Y=10 | Y=1.7 | CBK
T(K) 1353 | 1318.4 | 13187 | 13145
02(vol%,dry) 3 4.6 4.6 4.2
CO2(vol%,dry)| 1560 | 15.0 15.0 15.3
CO(ppm,dry) 30 |13E-4|49E-6| 0.37

Heat
Extraction(kW) 1038 1018 1014 1041
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