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Abstract : This study set out to identify the importance of each factor influencing facility selection with a survey
among public medical facilities under the category of public buildings and apply the importance of economy,
technology and environment with the weighting factor method, thus proposing optimal application plans. The
research content of each section can be summarized as follows: 1) Estimated energy consumption according to
the energy simulation was 65,129MWh/yr, which was 18.7% higher than that according to the calculation equation.
Of the energy consumption, more than 80% was used by heating and cooling facilities and construction facilities,
and 20% was used by electronics such as medical equipments and in and outdoor lighting. 2) The results of a
survey on the factors influencing the importance when selecting a new and renewable energy system reveal that
the upper items had a priority in economy, environment, and technology in the descending order and that the lower
items had a priority in initial investments, maintenance and repair costs=energy costs, supply reliability, energy
efficiency and CO, emissions in the descending order.3) The application alternatives were analyzed in economy,
technology, and environment. As a result, a geothermal system turned out to be the most excellent one across
all the upper and lower comparison items. Of the other systems, a solar thermal system was superior in initial
investments, maintenance and repair costs, and energy efficiency, whereas a photovoltaic system was superior in
energy costs, supply reliability, and CO, emissions. 4) As for the mixed application ratio among economy,
technology, and environment, when the percentage of a geothermal system was approximately 80% or higher in
a new and renewable energy system, it was the best and most optimal application plan.
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Fig 1. The complete view of the subject building

Table. 1 The size and current state of the subject

building
Lists Condition
Location Buk-gu, Daegu
Public health care and Neighborhood
purpose Facilities
Land Area 49,474.16
Construction
A(;?)a e 9,737.80
Total floor
area 81,928.82
A-dong 759869m°  (2BF, 175F)
Building Size|] B-dong 53,754.50m’ (3BF, 179F)
C-dong 17,901.44m’" (2BF, 177F)
direction Southwest
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Table. 2 The simulation input conditions of the subject
building

Input conditions of simulation model

Exterior wall 0.75
Thermal Roof 036
perfusion L 1
Rocpi owest slab 0.45
Windows
(transmittance G) 1ON06)
Sickroom unit 20
Electrical Care unit 60
equipment usage Research & 30
(W/m’) Administration
Amenities 10
Gas usage :
W/m) Kitchen 300
Sickroom unit 18
Person Care unit 18
occupancy Research & 13
(m’/person) Administration
Amenities 60
Electrical .
lighting 10W/m’
equipment usage
3000 - - 9/\ /_,. _._El:ucltt;z"r::“

\ NG
/ Nz
2000
\ / )( Hot water
A
1000

e \ —4— cooling

—0— heating

Jan  Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Cooling  Heating hot-water Hlectronic

Equipment  Equipment
19,855Mh - 24,601MWh  7,989MWh 2,373MWh  10,308MWh
(30.5%) (37.8%) (12.2%) (3.7%) (15.8%)
Total 65,129MWh/yr

Fig 2. Estimated energy consumption of the subject
building
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AN YA AL Fig. 29+ 2ol 65,129MWh/yr

= UEsten, o] 7kl Wik ol YA AR S
198BVWh/yro| 1, W of XA g2 24 60IMWH yr
ol FRUA] AR 7989MWh/yr= A
oA AL o] 80% 0l S Wk
I Aol A ARG E L flom om ] T
o HAA7]7]1¢F A9 2T YA LR

= 20%9) 12,681MWh/yrel 20 0% Lhebyie).

gHH, T3 AE FHoly B & AHA
A1 AABATA FH ol Hl&o A7
WS ol &S = ey A
A}-&-2F2 Table. 33 2] 54831MWh/yr=
U A A EH ]S Tt oA ALEF
Bl 18.7% YAl YEbd AHE A S &g oA
ARG L] A9 AE e oA &
H| 543 FH7]|Fo] g oyt B
AFE2Ee] @ F 7l o] Hhed E A K3le] oA
AlEH ol Aol o gk o Aol L A AF-g w3} 2ol
7 e Ao oA,

e, Nl

Table. 3 Estimated energy consumption according to
the calculation equation

® Medical Facilities Daegu
Building ® Unit Energy ©
Floor ZArea Consumptwn Correctio @fDacI;jEsal
() (m?) n factor
81,928 643.52 kWh/yr 1.0 1.04

Estimated energy use (@x@x©x® )= 54,831 MWh/yr
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Fig 3. Categories of application plans of a new and
renewable energy system
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Table. 4 The factors influencing the selection of a new
and renewable energy system

Top entries Descendants
@ | Initial costs:[Exc]
[1] Economical | @ | Maintaining repair costs:[Enmcl
@ | Energy costs:[Exc]
) @ | Energy supply reliability:[Egsgrl
[2] Technical —
® | Energy efficiency:[Tx]
[3] | Environmental CO, Emissions per year:[Egpy]

I 67019 s EEA e T 2EE Likeret
Scales® & 2213}

4) Likeret Scales(74 2 %): 1932\d Resis Likertell <] 3l
Mg HAE e, EAtEe] deid ds) 742
2 o] Fojxl Aex] FolA ste] F& AdE, Mo
%3S A 7H(summated rating approach).
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Table. 5 Areas of expertise on the questionnaire survey target

4. 5% HEof WE gJt

Areas of expertise Descendants
Building Construction 17(145%) 4.1 B7pEd
professor & grad student 41(35%) zF et H7l= IS AIFH(WCM)D 9
public official & research worker 3(25%) 9]5_} gJ 2 ﬁ_ == uol-tg © % Table. 7 34_ ZELO]
A A Aol L A Al =8/ A G Cor~66] S T
358 AEAL FAGEA AN B Fom BRd T, Sl 02 uHE3)ol
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Class |Excellence| YETY | good | fair | poor | bad [Insufficient
- Number | 3 70| 4| |7 3
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Fig 4. Survey results on the importance of the upper
and lower items

Table. 6 The weight of each factor influencing the
selection of a new and renewable energy system

®
@ Top entries Likeret @X D)
(Importance) Descendants Scales Weight (%)
Average
Initial costs 6.36 2.67 (21.54)
Environmental | Maintaining
(0.421) repair Costs 5.45 2.29 (18.41)
Energy costs 5.45 2.29 (18.41)
Energy supply
Technical reliability 6.27 1.66 (13.34)
(0.265) Energy
Efficiency 6.22 164 (13.18)
Ec(%né)ﬁ)cal CO> emissions 6 1.88 (15.11)

of entries

+3.0 +1.5 | +0.5 0 -05 | -15 -3.0

Scores

42 H&4gd FAA F7t

Ao G A A 28]l A& QHCor-e6]E 7
A 275 BIEC, F79he) B &
[Enrel, IR H]&[Egclol tiate] 45U
O 2 1A S A A A A 2T 3
o9 AEdA 7 8% ok Table. 8
I Zo] AAAAF LAl 2011d A7 FH7}
of wel 27| FAH &S Adete] Fig 5.9
2ol EA et

Jf A 1S Fde= . (Lee, Y. H., 2013,
A Study on the Optimization of a Renewable Energy
System in Fire Station Buildings, Journal of the Korean
Solar Energy Society, Vol. 33, No. 1, pp. 79-88.)
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Table. 8 Unit costs of installation by the new and
renewable energy sources

Renewable energy | Building Standard unit
type type Apply Type price
Photovoltaic General :
Eneray Building Fixed 7,180,000 / kw
Sol%rnetl;gegnal - Planar type 1,012,000 / m*
Geothermal General .
Energy Building Vertical Closed | 1,260,000 / kw
Excellence

(5%)
+8.01

Fig 5. The grades of initial investments according to
economy
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Fig 6. The grades of maintenance and repair costs
according to economy
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Table. 9 Unit costs of energy

energy type unit uniE %;g-ice Stang%rcde unit
LNG m' 10.23 kwh 891.45 87.1 W/kwh
Kerosene 24 12.09 kwh 1340 110.8 #/kwh
Electricity Kh 1 kwh 1125 1125 W/kwh

Excellence | Very good
(5%) (10%)

+6.87 +3435

Scoxjng of the} gradesXWIeight(ZZQ) 1

Fig 7. The grades of energy costs according to
economy
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Fig 8. The grades of supply reliability according to
technology
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Table. 10 Carbon emissions by the energy sources

heating value | Carbon emission factor
Scoring of the gradesxWeight(1.64) energy type| unit
? ? ? ? kcal ton C/toe
Kerosene 14 8,200 0.812
LNG Nm' 9,420 0.637
Electricity | kwh 2,300 0.4705

Excellence | Very good
(5%) (10%)

+5.64 282

Scoring of the} gradesXWeight(l.SS) 1

Fig 9. The grades of energy efficiency according to
technology
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Photovoltaic Installation ratio ( capacity, kip )
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Fig 11. Evaluation of mixed application ratio according to economy, technology, and environment
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