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A Study on Optimum Application of Unutilized Energies in the
Jeju Environment Facility

B. C. Kang and Y. C. Park
Key Words : Waste Heat(#9), Linear Programming(X1 &7 8%), Optimization(# % 3})

Abstract : This paper provides a methodology for the optimization of waste heat usage in Jeju Province. The
incineration plant was considered as heat source and the food garbage plant and the youth hostel were
selected as heat sink of this study. The distribution of the reusing energy in incineration plant is decide by
load analysis and numerical calculation of the operational methodology. The main objective of this study is on
the reduction of the fuel costs and reuse of waste heat. As the results, the efficiency of the incineration plant
and two heat sink, the food garbage plant and the youth hostel, are improved and economical suggestions are
proposed through the optimization analysis.
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Fig. 1 Schematic of waste heat utilization at the
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Table 1 Operational status of the Jeju Incineration

Plant
Capacity 200 ton/day
Garbage supply 100 ton/day
Power generation 400 kW
i[thtglifzed energy by facility 93.79%
Used energy for power 50.3%
generation (29,234 Gceal/yr)
Energy losses 17%
Rejected energy to air at 9%
steam condenser (5,230.8Gcal/yr)
Steam temperature 250C
Steam generation 12,000 kg/hr
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Table 2 Specification of the Food Waste Resource
Center

479
(Factory 1=384)
(Factory II= 95)

Light oil
(LHV : 9,200 kcal/kg)

193 x 10°
(Factory 1=138 x 10°)
(Factory 1= 55 x 10°)

2,240
(Factory 1=1,600)
(Factory II= 640)

4,051
(Factory 1= 2,894)
(Factory II= 1,157)

Fuel consumption( L)

Fuel type

Energy price (W/yr)

Energy demand

(Geal/yr)

Steam demand (ton/yr)

Steam temperature(C) 160
Fuel consumption for
heating 1 ton of water 72.4
from 100C to 160°C(L)
Energy price for 1 ton 55,004

of steam generating(W)
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Fig. 3 Inflow of waste garbage and fuel
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Table 49} Zt}.

specifications of the H

Area

922148 m’

Room no.

3%

Boiler capacity

2 Geal/hr x 3 EA
1 Ton/hr x 2 EA

Fuel type

LPG
(LHV @ 12,000 kecal/kg)

Fuel consumption

563,737 kg/yr

Absorption chiller

200 RT x 2 EA

Demand energy

5412 Geal/yr

Table 4 Energy facility

specifications of the Y

Hostel

Area 2512 m’

Boiler capacity Main - 300 Mcal/hr
Sub - 2 Mcal/hr

Fuel type Kerosene
(LHV : 8700 kcal/kg)

Fuel consumption 2,000 L/yr

Demand energy 167 Geal/yr
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. . . Payback
Network Energy price Running cost | Saving | Net return money .
period(year)
LFG PI N 5(10° W/Geal) 11,200 267,800 238,470 1.14
ant 10(10° W/Gceal) 22,400 256,600 216,070 1.26
Food Waste Resources 3
Center 15(10° W/Gcal) 33,600 245,400 193,670 14
20(10% W/Gcal) 44 800 234,200 171,270 16
510 W/Geal) 92,300 265,200 127,900 53
Incineration plant—> 1010 W/Gceal) 119,400 238,100 73,700 9.2
H Resort 15(10° W/Gceal) 146,400 211,100 N/A N/A
2010 W/Gcal) 173,500 184,000 N/A N/A
i . | N 510% W/Gceal) 11,200 267,800 229,400 1.79
neineration plant 10(10° W/Geal) 22400 | 256,600 207,000 1.97
Food Waste Resources 3
Center 15(10° W/Gceal) 33,600 245,400 184,600 2.2
20(10° W/Geal) 44,800 234,200 162,200 25
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