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Abstract : This study set out to devise an optimized system to take into account life cycle cost(LCC) and ton of

carbon dioxide(TCO,) by applying the weighted coefficient method(WCM) to "public-purpose” facility buildings

according to the mandatory 5% and 11% of new renewable energy in total construction costs and anticipated
energy consumption, respectively, based on the changes of the public obligation system.

(1) System installation capacity is applied within the same new renewable energy facility investment according to
the mandatory 5% of new renewable energy in total construction costs. Both LCC and TCO, recorded in the
descending order of geothermal, solar, and photovoltaic energy. The geothermal energy systems tended to exhibit
an excellent performance with the increasing installation capacity percentage.

(2) Optimal systems include the geothermal energy(100%) system in the category of single systems, the solar
energy(12%)+geothermal energy(88%) system in the category of 2-combined systems, and the photovoltaic
energy(12%)+solar energy(12%)+geothermal energy(76%) system and the photovoltaic energy(12%)+solar
energy(25%)+geothermal energy(63%) system in the category of 3-combined systems.

(3) LCC was the highest in the descending order of photovoltaic, geothermal and solar energy due to the influences
of each energy source’s correction coefficient according to the mandatory 11% of new renewable energy in
anticipated energy consumption. The greater installation capacity percentage photovoltaic energy had, the more
excellent tendency was observed. TCO, recorded in the descending order of geothermal, photovoltaic and solar
energy with the decreasing installation capacity of photovoltaic energy. The greater installation capacity
percentage a geothermal energy system had, the more excellent tendency it demonstrated.

(4) Optimal systems include the geothermal energy(100%) system in the category of single systems, the photovoltaic
energy(62%)+geothermal energy(38%) system in the category of 2-combined systems, and the photovoltaic
energy(50%)+solar energy(12%)+geothermal energy(38%) system and the photovoltaic energy(12%)+solar
energy (12%)+geothermal energy(76%) system in the category of 3-combined systems.
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consumption), 7} Al (WCM: Weighted coefficient method)
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Table 1. The current state of the subject complex
government buildings

Building use Public—purpose facilities
Town hall 3,423.6m'
. City council 2,567.7m'
Building tayout Auditorium 17118
Public Health 855.9m’
Construction area 8,559 m’
Grpss area 35,520m’

building direction South-West

Building Floor(height)
Construction Cost
Renewable Energy investment

Construction cost according to the
percentage of renewable energy 5.1%
investments

1~10F, 2BF (4.5m)
22,481,694,770 (won)
1,149,993,000 (won)

ANFA 3]l A AlE et

717%4dlolHE A &sto] A sk
9] AZF Fol A ALE- &2 Table. 29} o]
3,329.20 MWh/yr AF& 5™, oA AL I
& Abg gk 9= 558.04 MWh/yro] ™,
WHkALg 2 57621 MWh/yr, ZHALE 2o
1,091.91 MWh/yr, 7]71AFHE-52 861.97 MWh/yr,
W2 FHIARE S 21939 MWh/yr, F8AF
Lo 2178 MWh/yrg2 9o 9% o X
ALg-FFo]l FAME ] 28% = 7 =S M|

& A sa Yov, Yy U AL g
(FHF 17.3%, W 16.8%)2 FTAHE 2] 34%
N UdAEe] SR AEAHR 27
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Table. 2 Analysis of energy consumption in the subject

buildings

1200

: e e =9 77l WHE= 3

I End Uses P tagel%]

e ercentagel

s Energy[MWh/yr] reentageL’o
Heating 558.04 16.8
Cooling 576.21 173
Interior Lighting 1091.91 32.8
Interior Equipment 861.97 259
Fans & Pumps 219.39 6.6
Water systems 21.78 0.7
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Percentage of photovoltaic system (%) = A

0%

Items
0% 1206 | 2% | 3w | so% | eos | m% | 8w | 100%
" Cor Ce. | Cos | Cot | Cos [ Cos | Coz | Cos | Coo
w0 | s | % | 6% | s0% | 3% | 2% [ 13% 0%
Co | Cu | Ce2 [ C3 | Cu | Cs | Ce | Cr7
s | 7% | ex6 | s1% | % | o6% [ 13% 1%
Ci8 Cug. Co Ca Cz Cx Cu
6 | 6% | w6 | % | =% | 13% 0%
Cx Cx Cx Cx Cx Can
6% | 5% | 3% | 2% | 13% 1%
Cat Cx Cz Cau Cx Application system
0% 3% 2% 13% 0% Single(1) Complex(2)  Complex(3)
Cs | Gz | Cs | Cx
36 | 2% | 13% 1% S| X e (A)
Co | Ca Ce —
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Fig. 1 Categorization of mixed application of new
renewable energy systems
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Table. 3 LCC analysis variables

[Unit: %)
The . . .

. Explicit Electric | Gas rate | Oil rate
pe(r:fod discount Eﬁfﬁ&fl rate of of of
analysis rate increase | increase | increase
20 Year 6.13 2.96 5.78 109 133

Inflation 3.08

The actual Electric 0.33

discount rate Gas 434
Brei o
Oil 0.01
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Atk
Table. 4 Calories based on energy conversion
standard radiant CQrbpn
v alue emission
factor
Energy Class | Unit Ton of
Oil
kcal Equivalent ton C/toe
(10°TOE)
QOil(Kerosene) ¢ | 8200 0.820 0.812
Gas(LNG) Nm' | 9420 0.942 0.637
Electric
(Consumption | kwh | 2,300 0.230 0.557
standards)

TCO, = [Eu(kwh) < 0.000230 < 0.558]
+[Fu(l) < 0.000820 x 0.812]
+[Gu(Nm?)0.000942 < 0.637] < 44/12  (6)

(Bu A 71418, Fuf A8 o, Guizkaahg )

5) ojxtsleba Ak Ak IPCC 2006 Guidelines.
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Unit : [One thousand won]
Percentage of photovoltaic system (%) = A
e I s | % | awme | s | exe | T | s | 100%
v Cot Co Cs | Cu | Cos
1534255 | 1561246 | 1563211 | 1,556,177 | 1,602,168
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Fig. 2 LCC according to the mandatory 5% of new
renewable energy in total construction costs
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Fig. 3 Distribution of grades according to the applications
of the mandatory 5% of new renewable energy in total
construction costs
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Unit : [TCO,]

Percentage of photovoltaic system (%) = A
0% 12% 25% 31%
Co | Ce | C [ Cou
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Fig. 4 TCO, according to the mandatory 5% of new
renewable energy in total construction costs
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Fig. 5 Distribution of grades according to the applications
of the mandatory 5% of new renewable energy in total
construction costs
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I Percentage of photovoltaic system (%) = A
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Fig. 6 Complexity according to mandatory 5% of new
renewable energy in total construction costs
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Unit : [One thousand won]
Percentage of photovoltaic system (%) = A

2 | 3ws | sws | e | m% | sms | 100%

Cot | Cos | Cos | Cor | Cos | Cw
3,722.121(3.632.983(3.472.810] - - -

C3 | C4 | Cs5 | Cis | Ci7

3,763.836(3.633.950) - - -
Ca Cz Cz Ca
3718981 - -
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=

Fig. 7 LCC according to the applications of the
mandatory 11% of new renewable energy in anticipated
energy consumption
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Fig. 8 Distribution and categorization of grades according
to the mandatory 11% of new renewable energy in
anticipated energy consumption
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