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How to plan the energy system is one of the keys for constructing the Environment -Friendly City. For this
reason, a great number of surveys for utilizing unused energy have conducted by a planner. In regard to unused
energy, the heat from incineration plants classify as a unused energy having high-exergy-energy. From this point
of view, It is studied about the plant systems providing heat to district heating & cooling(D.H.C) and producing
electric power. It is divided four system models as system I (10K [kgf/cmz] vapor as outlet of boiler, supply for
10K vapor and return to 60°C as supply condition of district heating), system II (30 K vapor as outlet of boiler,
supply for 5K vapor and return to 60°C as supply condition of district heating), system I (30 K vapor as outlet
of boiler, supply for 85°C hot water and return to 60°C as supply condition of district heating), system IV (30 K
vapor as outlet of boiler, supply for 47°C hot water and return to 40T as supply condition of district heating).

The results from the upper condition of four system, System II got a proper on economical benefits and
system IV calculated as benefiting on energy saving effects, and suggest indifference curve as the total evaluation
method of both economical benefits and energy saving.
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Table 1. Operating conditions of Systems

Outlet of Supply condition of
Generation bt?ger district heating
Condition of
Suply Retun
vapor
System I No 10K vapor 10K vapor 60T
System 1T Yes 30K vapor 5K vapor 60T
System III Yes 3K vapor 8T Hot water 60T
System IV Yes 30K vapor 47C Hot water 60T
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Fig. 2. System 1II.
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Table 2. Parameters of each system

. system [, I CaSi0s
Adisbatic material of | "0 system IV glass wool
supply pipe . system L I 200mm
Thickness system LIV 20mm
o ) . system LI glass wool
Adlabatlf: material of | material system IV none
refurn pipe :
Thickness  system JIJI 20mm
. system II Back pressure
Type of turbine .
system LIV condensing
Table 3. Economical values
. . for the vapor 3 millions yen/ton
Unit cost of pipe L
for the hot water | 1.8 millions yer/ton
Unit cost of adiabatic | CaSi0s 4300yen/m
material glass wool 285 yen/m
. Vapor 2 yen/Mcal
Unit cost of heat | o5yt vater | 2 yer/Meal
capacity(sell)
47T hot water | 03yen/Mcal
Unit cost of electric power(sell) Byen/kWh
Unit cost of electric power{buy) 20yen/kWh
cost of pump 3R000yen/kW
depreciation year 15 year
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Table 5. Limited distance of transported heat according
to steam velocity

Velocity ~ Limited  system [ system I system [T system IV
(m/s) distance (km) (km) (km) (km)

day
Units Systeml Systemll Systemlll SystemlV
Trnsporting e g s g 9™
heat capacity
Generation 1, 55 WL 1026
capacity
Exchange
amounts of first Teal/day 84 9.87 1145 12.16

Energy

Phycial 1046 1143
Economical 18.13 21.79 1528 5%

10

5 Phycial 66.14 2.3
Economical 2111 212 1528 5%
Phycial 3163 B

20
Economical 246 2068 1528 5%
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