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Abstract

The object of this study was to develop an economic assessment program for the optimal design of
the cogeneration systems composed of combining engine, generator, waste heat recovery exchanger,
absorption chiller, and boiler, etc. The energy demand categorized by electric power, heating, cooling
and water supply was determined by statistical data of the existing cogeneration systems. An economic

assessment was performed by comparing

the total

cost of cogeneration system with that of

non-cogeneration system. The total cost was evaluated by adding initial investment to operational cost
considering efficiency of equipment, cost of equipment, fuel and electr1c1ty To confirm the validity of
the developed program, a hotel building with an area of 127,960 m® was selected, and the simulated
results were compared with the measured data. The difference between the simulated and the measured
values for the selected hotel building was approximately 12% for annual electric consumption.
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Fig. 1 Schematic of cogeneration system.
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Table 1 Classification of fuel consumption.

(Unit : TOE/year)
Hot
Year |Heating Kitchen | Washer | Cooling | Etc. Total
Water
93 29,193 | 16,406 6,305 7,239 5,554 3.420 | 68,117
94 28,365 | 17,035 | 6,261 7311 6,439 3,473 | 68,884
95 29,244 % 17,444 | 6474 6,927 6,595 3,585 | 70,269
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Table 2 Classification of electric consumption.

(Unit : MWh/year)
Year | Lighting | Power |[Cooling | Computer | Etc. Total
93 127548 167,796 | 58,649 | 10,278 | 36479 | 399,130
9 132,386 |171,118) 66868 | 10979 | 36,328 | 417,679
9% 137676 | 178248 | 66,774 | 12704 | 37,004 | 432,406
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Fig. 2 Patterns of electric power demand.
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Fig. 5 Flow chart of the economic evaluation
program of cogeneration system.
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Fig. 7 Heat demand for the selected hotel.
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Table 3 Comparison of simulated value with
measured data.

[ Simulated Measured
Value Value
Generator Capacity 1,500kW 2,000kW

Boiler Capacity 12,865Mcal/h | 11,513Mcal/h

Chiller Capacity 8,815Mcal/h | 9,909Mcal/h

Electric Consumption | 26,195MWh | 23,183MWh

Table 4 Simulated results for the major items.

Items Unit | Value
Generated Electricity MWh{ 12,109
Purchased Electricity MWh| 14,089
Recovered Exhaust Heat Geal | 18,091
Utilized Exhaust Heat Geal | 17,384
Total Efficiency % 72.7
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