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Numerical Analysis on the Heat Transfer Characteristics of

Syngas Cooling System of an IGCC Process
Junho Oh" - In-soo Ye" - Sangbin Park” - Changkook Ryu™" - Sungku Park™

ABSTRACT

In a syngas cooling system of coal gasification process, fly slag carried by syngas
deposit on the surface of heat exchanger. The deposited materials form a fouling layer
with several millimeters thickness, disturbing heat transfer between steam and syngas.
This study investigates flow and heat transfer characteristics of syngas in helical coil

heat exchanger using computational fluid

dynamics under clean and fouled surface

condition. Process model were also designed and its results are in good agreement with

CFD results.
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Table 1 Syngas cooler operating condition
under different loads
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Fig. 2 Temperature(left) and velocity(right)
distribution of syngas at the inlet of syngas
cooler

Fig. 2& 47t~ 9247 47 dgedAe &
T 9 & 23X 5 Yl Folt &% FXE
HH wpgEon ey f&o] MaxE A¢s
Hole=d|, ol Ade Holrt Fol g Astrt
Fo 57| wio|th. 7HF upFo] fxg Ad
o] A%, Ad Zeo] g Adel Hld F7] ulE
of ¢tElo] Foll wet b FYP o] FAE
Eo] =il v Ade vlE) 7Fae] WHE o

W= 2doj ey,



Al 463 KOSCO SYMPOSIUM

25320139 % &A1

t o ) 67

O 100%, Clean (CFD)
75%, Clean (CFD)
50%, Clean (CFD)

& 100%, 1.5mm (CFD)

Table 2 Comparison of exit temperature and
heat transferred results from CFD and process
model of the entire syngas cooler
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Fig. 3 Comparison of temperature distribution in CFD [MW]
the helical coil channel from CFD and process Qo
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