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Waste Heat Utilization of Melted slags at Pyrolysis, Gasification and
Melting System

+
Ho-Seok Lee, Sang—Chul Sung, Myung-Do Oh
Graduate school of Mechanical and Information Engineering, University of Seoul, Seoul 130-743, Korea
' Department of Mechanical and Information Engineering, University of Seoul, Seoul, 130-743, Korea

ABSTRACT : A study on waste heat utilization of melted slags at pyorlysis, gasification
and melting system was performed. Researchers studied heat balance of substances that flow
and flow out to the system which is consisted of melting furnace, combustion chamber, and
waste heat boiler, then they calculated melting slags’ quantity of heat by the first law of
thermodynamics. If they use water cursh pit outflow which is gotten by quenching of
melting slag as a energy for heating and cooling system, steam of waste heat boiler would
be delivered to a steam turbine, making energy, then they will get 67,671,000 won of profit a
year. It will take 3 years to repossess the cost that they invested for building it. And, if we
predict durability of trash burner is 20 years, we will get approximately 1,150,407,000 won of
profits in 17 years without the period when we repossess the building costs.

Key Words : Thermal balance(¥ 3 4F), Waste heat (#¥), Heating and cooling system
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Table 1 Target facility outline

Outline
Type Shaft type

Pyrolysis

Melting Furnace 150ton/day X 2 units

Pyrolysis Gas

Combustion 150ton/day X 2 units
Chamber
H
Waste. eat 35ton/hr X 2 units (25kg/cm® - G)
Boiler
Steam Turbine 6,000kW (Rated capacity)
Generator
Combustion Gas | g\CR SEMI-DRY REACTOR, BAG
Treatment )
i1 FILTER, STEAM GAS HEATER
Facility
STACK diameter 1.1m, height 100m

REFUSE
DRAINGE

YASTE HEAT
BIILER  ofeeeeeny

COMBUSTION GAS

HELT ING AT BOILER OUTLET

FURNACE
Recovery amount
from Waste Heat
Boiler

........

PRESSURIZER
AR

H comBuTION

GAS
MELTED SLAG

Fig 1 Heat of substances of flow-in and

RECYCULATION
GAS

flow—-out to the system
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Waer Cursh Cooling
Tower Inflow
Water Cursh
Cooling Tower
Melted Slag
Water Cursh Pit Inflow Water Cursh Cooling
Tower Qutfiow
Filter
‘Water Cursh Ej
Pit Qutflow
Water Cursh Pit
Water Cursh
|— Cooling Tower
Lift Pump
Water Cursh Supply Resenvoir

Fig. 2 Schematic diagrams of the water
cursh system
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Table 2 Heat balance at melting furnace, combustion chamber and waste heat boiler

unit: keal/hr
Substances - Refu.ses
High Medium Low
Refuse 21,875,000 18,125,000 13,125,000
Cokes 812,500 2,034,500 2,034,500
Pressurizer Air 83,030 83,030 83,030
Input Recirculation gas 1,475,386 1,125,089 450,861
heat Combustion Air 430,441 388,108 289,602
Refuse Drainge 3,932 3,932 3,932
Urea 1,594 1,461 1.196
Total 24,729,087 21,808,402 16,034,285
Combustion Gas at Boiler outlet 4,490,208 3,884,521 2,423,006
Output Recovery amount from Waste Boiler 18,966,829 16,397,294 10,147,320
heat Melted slag 1,319,734 1,568,672 3,498,939
Total 24,729,087 21,808,402 16,034,285
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Fig. 3 Heating and cooling system by using the waste heat of melted slag
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Fig. 4 Comparison of the initial cost
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Table 3 Revenue and payback period

Electric power cost 66won / kW

Electric power production 142.4 kKWh
per hour

Operating hours 20 hours/day

Running days 360 day/year

Revenue 67,671,000 won

_ Difference of 205,103,000 won
Initial investment cost

Payback period 3.03 years
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