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Abstract —The purpose of this study is to develop process model of coal gasification system by in-
tegrating engineering design data and design specification of 3T/D IGCC bench scale unit which is built
in Ajou University. The resulted process model is verified to be suitable for the optimization of design
condition and is utilized for the scale-up of the unit according to the change of equipment as well as
operating variables. The model is composed of gasifier part, oxidants and coal injection part, flue gas cool-
ing part, gasifier preheating part, and ash discharging part like those of 3 TPD BSU unit. With the de-
veloped model, the possibility of partial replacement of the unit is proposed and the results derived from
computer model were compared with the design data of actual plant. Scale-up of BSU results showed that
cooling part has the most wide variation range. Gas cooler length varies dramatically in accordance with
increment of the amount of cooling water so that it might be needed to replace the atomizer for ap-
propriate cooling water spray in case of scale-up.
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Fig. 2. Flowchart of gasifier simulation program.
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Table 1. Comparision of 3T/D gasifier design data
with process model simulation result.
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Table 2. Proximate analysis of candidate coal sam-
ples for gasifier.

Coal 1) D I R
Moisture(wt %) 27.00 10.00 1421 19.97
Volatile 50.68 2948 4297 4734
Fixed carbon 37.12 5473 4600 51.06
Ash 1219 1579 11.03 1.60

Total 100 100 100 100
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