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Abstract

Recently many efforts have been carried out

on the development of energy-efficient and

environment-friendly systems in order to preserve natural environment and to reduce environmental
loads in the branch of the urban planning and the building design. In this study, a mathematical
method was developed and a numerical analysis was carried out with various parameters to provide
substantial data for optimal design and operation of urban energy supply systems. Components of the
system and their specifications, such as a co-generation system and other heating and cooling systems,
could be obtained through this analysis for various resource and energy requirements in urban area. In
this study, the system constituents and operating characteristics, and their economic performances such
as the value of objective function, the amount of energy consumption were discussed for various load
patterns and power load ratios. Also, it turns out that the optimal energy supply system can save
energy by 10~20% in comparison with the conventional energy supply system.
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Table 1 Analysis conditions of model city

Specification
120,000 inh%bitants
9 million m

CHP : 511 MW
Boiler : 342 Gecal/h

Heat : 880,000 Gcall/year
Electricity : 713 GWh/year

Model city

Energy system

Load

400 T T T T T T T T T T

Electric power
r load b

0 1 1 1 1 1 1 1 1 1 1
1 2 3 4 5 6 7 8 9 10 11 12

Time Segment

Fig. 3 Energy loads and their patterns of D-city
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Table 2 Variables with system capacity and power

load ratio for parametric study

Small | Electric power | Large | Electric power
system | load in summer | system | load in summer

Case S1| Conventional |Case L1| Conventional

Case S2| Decrease of 5% |Case L2| Decrease of 10%

Case S3| Decrease of 10% |[Case L3| Decrease of 20%

Case S4| Decrease of 15% |Case L4| Decrease of 30%

Case S5| Decrease of 20%
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oo \\/ :

Large system
(Energy saving : 14 %)
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Fig. 4 The amount of annual energy consumption

with system capacity and power load ratio
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. 5 The amount of waste heat produced and

used in summer with power load ratio
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Table 3 Unit energy load with use of buildings

Classification| Unit load Unit load | UMt load
of building | for heatin for coolin for electric
¢ 5 & power load
Us&; of a 64 0 .
residence
The others 100 120 100

Table 4 Variables with building area and power

load ratio for parametric study

Classification of building
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Fig. 6 Rate of waste heat used with system capacity

and power load ratio in summer
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Fig. 7 The amount of annual energy consumption

with building area and power load ratio
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