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ABSTRACT: The cogeneration system can operate at efficiencies greater than those achieved when
heat and power are produced in separate. The optimal system can be determined by selecting the auxiliary
system combined with cogeneration system. In the present study, economic investigation has been conducted
with the cogeneration electric heat pump(EHP) system and the cogeneration absorption chiller(AC) system
to install in a school dormitory. To analyze life cycle cost(LCC), cost items such as initial investment
costs, annual energy costs and maintenance costs of each system have been considered. The initial
investment cost is referred to the basis of estimated costs, and annual energy costs such as the electric
power and gas consumption are based on the data in a school dormitory. LCC is evaluated with the
present worth method. Considering investigated results, the initial investment cost of the cogeneration
EHP system is more profitable about 2496 than that of the cogeneration AC system. The energy cost
of the cogeneration EHP system is more profitable about 8% than the cogeneration AC system. The
LCC shows that the cogeneration EHP system is the most effective system in the school dormitory.
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1,070 kWo|t}.
2.2 Cogen EHP AlAHI 2] MA
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Table 1 Max. Cooling, Heating and Hot water

loads at the school dormitory

. Space  Cooling Heatin Hot
St 0 aw) W) e
A 5,872 835 782 12
B 12,180 1,036 1,036 573
C 7,781 653 653 350
D 3,095 279 279 135

Total 28,928 2,803 2,750 1,070

Table 2 Specifications of the cogeneration EHP
system(Unit : kW)

System Specification
Cooling Capa. : 3,074
EHP Heating Capa. : 3,457

3,074 kW  Power Consumption
- Cooling : 1,007
- Heating : 954

(Out-door)

Heat Power
Cogen 1,230 kW
1,833 1,100
. Heat -
Aux. Boiler 4,202 kW
4,202 -
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Fig. 12 Cogen EHP Alx®lo] A /AR Az
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2.3 Cogen AC Al2Ele] MA

Cogens W8 ACS di/+H%8 71~ ndy
o} Ag3t A|2~8lolt}h, Table 30& F-&lo] w3
A1 Cogen AC Al2=¥12] AFFS YERUITE Wk
F-3lof] gt o]F a8 F44 AC YHSHUM s

90% 7F4) 800 RT(3,089 kW)olar AH[H =L

Grid Electric

Power

Power

Cogen EHP

| LNG { Cooling |

Hot
Water

Fig. 1 Block diagram of the cogeneration EHP

Heat

Auxiliary
Boiler

system.
Grid Electric
Power
Power
| [ I Absorption -
[ LNG || Cogen ] Chilter | [——>{_Cooling |
Heat
Auxiliary Hot
Boiler Water

Fig. 2 Block diagram of the cogeneration AC
system.
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Table 3 Specifications of the cogeneration AC
system(Unit : kW)

System Cooling Power Heat
y Capa. Consumption Consumption
AC 800 RT 3,089 252 2,425
Heat Power Saving
Cogen. 1,600 kW Power
2,667 1,600 1,347
Heat - -
AUX. o ey
Boiler 4,202 - -
252 kWolm v == g2 2425 kWO] t}. AC9

Zn g8 7de Cogen & (758 90% 71H4)
2 1,600 kWelal w2 2667 kWolH AC AR A
G wl Joldyg & 1348 kWolt}. Cogenel 43}
g g &2 7H7} 30%, 50%°] ok Wiy FERE s
Jat wE hanAe e §EE 4202 kwolt
Fig. 2 Cogen AC Al&=Elo] A& /IH3} Axo]
o} Cogenoll A el W€ gbd 499 ¢
AR PYukg ACE ZEA 7| JoydzL &g

[} T

u

3. Cogen Z & AlAH 9
3.1 XN 2Nty

ZA1/3 &4 (Life Cycle Cost, LCC) “5¢] A2,
Abg 3 A 7)e] mEE zF v 33 0

11 T o
(@) W) (c) (d)

Fig. 3 Occurrence time of the general LCC in each
cost breakdown structure. (a) Plan and
Design, (b) Initial investment and Support,
(c) Energy and Maintenance, (d) Scraping
of equipment.
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A8t #4245 33 Th Cogen EHPE 3,907
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Table 4 Energy cost(Unit : Won/kW)

Electric Cost
Rate of electric power quantity

Classifi- Basic Etc. .
cation charge’ S(u7nlrg)er (3~6, (Vlvllrfezr)
9~10)
Education 5,560 775 48.6 55.1
Gas Cost
Rate of gas quantity
Classifi- Basic Etc. .
cation  charge S&f{fg)er (4~5, V(‘lflzntg
10~11)
Cogen 0 699.02 700.89  717.99

Basic charge : Basic rate per contract electric power.

Table 5 Total cost(initial and energy) of each
system(Unit : MWon)

Initial Cost
Object Cogen+tEHP Cogent+AC Ratio

Cogen 1,893 2,783
EHP or AC 1,132 753
Construction
and Control 882 1,307
Total 3,907 4,842 1.24
Energy Cost
Cooling 237.8 259.7
Heating 324.4 346.3
Hot Water - 139.4
)
Total 562.2 609.3 1.08
Grand Total 4,469.2 5,451.2 1.22

AC7F 1.24vf =t} o] 3l Y& o] &3k EHPE T
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Fig. 4 LCC analysis of each system.
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. 5 Accumulated cost of Cogen EHP minus
Cogen AC at 10 years as a function of
various times as big as current power cost
using sensitivity analysis of LCC analysis
of each system.
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