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Evaluation of devolatilization models in CFD for

high-pressure entrained flow coal gasifier

Insoo Ye', Sangbin Park”. Changkook Ryu”", Hoyoung Park™, Bongkeun Kim™*

ABST

RACT

In an entrained flow coal gasifier, predicting the reaction behavior of pulverized coal

particles requires detailed information on
reactions, turbulence and heat transfer.

Among the

char gasification, gaseous
the rate of

devolatilization,
input parameters,

devolatilization and the composition of volatile species are difficult to determine by
experiments due to a high pressure (~40 bar) and temperature (~1500°C). This study
investigates the effect of devolatilization models on the reaction and heat transfer
characteristics of a 300 MWe Shell coal gasifier. A simplified devolatilization model and
advanced model based on Flashchain were evaluated, which had different volatiles
composition and devolatilization rates. It was found that the tested models produce

similar flow and reaction trends, but the

simplified model slightly over—predict the

temperature and wall heat flux near the coal inlets.
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Table 1 Volatiles composition predicted by
Flashchain (DTF condition, 42 bar, 1500C)

Products wt.%daf Products wt.%daf
Tal’(C5eHe_100_3N0_2) 20.3 C3H8 0.0
Ha 1.88 CO 3.2
CH4 2.3 CO. 2.7
CoHz 0.0 H.O 5.8
CoHq 1.27 HCN 1.27
CoHs 0.39 H.S 0.82
CsHe 1.04 Char 59.03
Table 2 Simple devolatilization model (tar only)
Products wt.%daf | Products | wt.%daf
TaI’(C1_4H5_200_3N0_2) 36.53 Char 63.47
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Table 3 Char and gas reaction models

Char gasification :
C(s) + O — CO
C(s) + CO, — 2CO
C(s) + H.O — CO + H2
C(S) + 2H, — CHg4

Gas-phase reactions[8,9]

Tar + a0, — bCO + cH,O + nN;
Tar + aH,O — bCO + cH,O + nN
CiHy + a0, — bCO + cH,O

CHy + aH,O — bCO + cH20

CO + H,O — CO; + H»

H, + 0.50, — H,O

CHs + 0.50, — CO +2H;

CHs + H,O — CO + 3H

Calcination of Flux[10-12]
CaCOz; — CaO + CaOs

Shringking core model[5]
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