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ABSTRACT

KEYW ORD

Purpose: The purpose of the present study was to analyze design factors for energy conservation and the initial Xﬂioiul H X
- . . . . ALKHA
cost for zero energy building rating systems through case studies. Method: First, design factors for energy Sl 2§ o L %]

conservation were selected and these were referred the building energy saving design standard. These were

x| RtEE

insulation of wall, roof, and floor, thermal property of door and window, high-efficient mechanical ventilation and  zero Energy

the installation ratio of LED. There were three levels for energy saving strategies. Level 1 was the building energy =~ Renewable Energy

code and level 2 was the future energy code which will implement from Sep. 1, 2018. In the level 3, about 20% of ~ Energy Self-Sufficiency Ratio
thermal performance was better than level 2. Second, the primary energy consumption of the case study by level was

analyzed by using ECO2. Lastly, the energy self-sufficiency ratio of zero energy building rating systems was A CCEPTANCE INFO
computed by considering renewable energy systems and the cost of them was also calculated. Result: The primary  Received Mar 16, 2018

energy reduction ratio by thermal performance of wall, roof, and floor and window and door was 2%-3% and about ~ Final revision received Apr 9, 2018
3%, respectively. By designing the mechanical ventilation and the installation of LED, the energy reduction were ~ Accepted Apr 14, 2018

about 8% and 9%. To certify the zero energy building 5 rating system, the cost of renewable energy was about 35,000

KRW per square meter. For future research, development of applicable renewable energy systems in each unit of

multi-family residential buildings is needed.

(©) 2018 KIEAE Journal

1. ME

(==

L1 @79 973 2 27

AR 202097H = S5 AdEolA, 20259
T Aokl A AlzoyAE o573} sh= et
ot [11. o] & A7) flall 25 R&D, AlHA 5l
A, BAYEHE QIR A o] 371 Fofl AltH2]. 2017 145 E
2SS 5ol A= 3], AFE 57190l
2o ASsHAY Bl r S5chs Bl AlzedAd
= 152 FASsHeS o F et shalnt 4] AlzouAiE=
T BWPE2 AFedvAaesHE 1++o]dE F551L, £
=olv AT A2 oy AR AARYAZ7] S A =
UEPAILEo] AAdE AS52S ez A8 dA A
o wet 57 SHeR FRste] Bkttt [5]. o] /ISAEE
7t e RE Az A AE2] HoE uA A EClRtE
A A B2 F25to] e S =24 Thefet ofsia ARl 4
71 SaA, AAEERte £ £o)1 o e AAS AF

=
rr
g,

kI
o

)
U R e A )

T+

R
OgL_',
-

0,

e r

PISSN 2288-968X, eISSN 2288-9698
http://dx.doi.org/10.12813 /kieae.2018.18.2.055

Sh= A71I7F =T s ASEolv A a&5a 1++53 ©
Fe AFLT] SARt ol A A kel tigt 8 £7]& 9 7hel=
2kl nhA 2] oF2 A olt}. ob&® Uuk Aol Bsl mfA]
B AA A0 F7RAA, dagd], T2|al ARl A] Al
28] 2-gof| oft A Ao A=y AL g o] sfAsfjor &
ol Aol i By A=z o] hefet e 7|
Zo] Wastrt [6]. o]e} o] AlzouA] AZo] Alxg A 2te
AHA, BEFE o] Az |z @42 7hs & AR, o9
et 71 SAM e EAE 2 FARIA] S ]t i
et 2 dFolM e SeFde ez Alzouris
=5 A5 AT AA 848t oof vigt oi A AdE, A
Ao 2] A21E St AHET TA] 245 ARSI it

L2, A9 3y 2 99

AAZE AR R 309 FEFE BAE A
oz der AA #F9 12 A 283
A A dAgLE FEA A, AT
Sads i oot dPEe dE4dE, 1A
LED £/ 4] v]-g&o|w SAE(LEVEL) g4 5 #ht A

u

g e

©Copyright Korea Institute of Ecological Architecture and Environment 55


https://crossmark.crossref.org/dialog/?doi=10.12813/kieae.2018.18.2.055&domain=http://kieae.kr/&uri_scheme=http:&cm_version=v1.5

St HZofux| A%

Aol 2] Q% mhetstal, 84 ovx] ddES 24
ot oz dof dA g 45 59 14%5& zt %1194 12}ef 1 2]

A0FE el
AR d 8F= ﬁ@ﬁ}i,
STeuEE A A g
c}. ojuff Abget 2 T2 ASE oy ]E%%—T}J—} A=z
2| AZEQZS P7)5H= ECO2 T2 138 0|83}t Fig.
1ol A 3tA] AA 840 A2 A W2l o xdefd A 7]
o] I9A(LEVEL 1), 20189 99 1 Al =] = fjA| B =50
oA AoFaA 7S 29 A(LEVEL 2), 294 Bt ddAs
% 249 5= oF 20%01d A5t 3GA(LEVEL 3)=2 &
shleh. & Aol A A AN A = 3575 Aleell A 283t
1:]-& 74& x{z-]]g 7453}@;}
71E e AHE T8 old A A&
Skl "VH*%ﬂLVl 2§ ete A sk o ol Afutttol A
et RETScreens ©]-835t0] ECO2E-81= th= AJAMSF
I AHE ATAE o2 A & 5 Qi)

A% (7], T&FH

|
I
LEVEL 1 LEVEL 2 LEVEL 3
(WimZK)
Exterior 021 0.17 0.14
Wall
Roof 0.15 0.15 0.13
Floor 0.18 0.17 0.13
Window 1.2 1.0 0.8
Door 1.8 1.8 1.0
Vent. Natural Mech. ML(75%/50%)
LEL 5% 50% 100%
(Ratio)
Renewable Energy System
v

Fig. 1. Flow of research methodology
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Table 1. Introduction of case study

Complex A B C
Location Guro Sinjung-dong Hangdong
Site area (m°) 3,321 21,730 50,079
Building area 1,505 4,510 10,568
Building 45.33% 20.76% 21.10%
coverage ratio
Gross floor
! 10,149 64,694 158,655
area (m’)
Floor B2F~5F B1F~20F B2F~18F
Units 138 560 1,170
19m’, 22m’, 39m’, 49m’, 39m°, 49m’,
Type 31m’, 33m’, 59m’, 74m’, 59m’, 74m’,
40m’ 84m’ 84m’

(¢) C Complex
Figure 2. Plan of case study
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Table. 2 Capacity of renewable energy systems by building
residential complex
Residential complex A B C
Units 138 560 1,170
Power
345 140 292.5
mini-PV kW)
Cost(KRW) 91IM 370M 772M
Saving(kWh/m’) 143 114 9.3
Roof area (m’) 894 1,965 4,707
Power
1277 280.8 6724
PV &W)
Cost(KRW) 635M 1,396M 3,343M
Saving(kWh/m’) 65.0 29.2 273
Wall area (m’) 1,322 16,653 33,038
Power
132 1,665 3,304
BIPV (kW)
Cost(KRW) 1,262M 15,905M 31,563M
Saving(kWh/m’) 66.8 129 90.8
Domestic Hot
Water (kW) 89.4 196.5 470.7
SE Cost(KRW) 905M 1,988M | 4763M
Saving(kWh/m’) 13.6 19.3 13.1
Site area(m’) 3,321 21,730 50,079
RT 266 1,712 4,006
GES
Cost(KRW) 1,178M 7,593M 17,76 7™M
Saving(kWh/m’) 9.8 7.3 7.2
A=BmEC
2 60% 1
o
o
= 50%
o
A 40% -
o .
S 30% |
%
L |
o 20% -
0
g 10% = =
T £ = =]
g 0% - =
mini-PV. PV STE GES

Fig. 3. Applicable renewable energy system and supply ratio by
building residential complex
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Fig. 4. Primary energy consumption by Level for energy
conservation
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Table 3. Primary energy and energy saving ratio by design factors

Design LEVEL A B C
factors (kWh/m'y) (kWh/m’y) (kWh/m’y)
Base 1 1535 148.1 157.2
2 153.1 (0.3%) | 146.5 (1.1%) | 156.2 (0.6%)
Insulation
3 150.6 (1.9%) | 143.6 (3.0%) | 154.0 (2.0%)
Window 2 151.6 (1.2%) | 145.9 (1.5%) | 155.4 (1.1%)
& Door 3 148.3 (3.4%) | 143.9 (2.8%) | 152.7 (2.9%)

Mechanical 3

Ventilation 1509 (1.7%) | 136.9 (7.6%) | 144.1 (8.3%)
LED 2 150.6 (1.9%) | 142.0 (4.1%) | 155.0 (1.4%)
1449 (5.6%) | 1352 (8.7%) | 143.1 (9.0%)

Table 4. Energy self-sufficiency ratio and primary energy

consumption by considering obligatory renewable energy supply ratio

Residential Complex A B C
Renewablei energy  service 40% 45% 5.0%
supply ratio
T{‘“"PV 345 140.0 2925
Renewable | &W)
energy PV(kW) 41.0 280.8 6724
BIPV (kW) 50 171
Energy self-sufficiency ratio 22.5% 38.4% 34.8%
Primary energy
consumption (kW/m’.y) s 77 8.6
Building  energy  rating I+ s et
system
Zero energy building rating Not 5 5
system certified
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Table 5. Renewable energy systems and initial cost for zero energy building rating system by building residential complex

Zero energy building A B C
rating system mini-PV PV BIPV GES mini-PV PV BIPV | mini-PV PV BIPV
Power(kW) 345 50.0 - ; 140.0 280.8 50.0 292.5 672.4 171.0
5 h‘zg\;‘)’“ 9LIM | 248.6M 369.6M | 1396M | 4777M | 7722M | 3343M | 1,634M
Self ratio 25.5% 38.4% 34.8%
Power(kW) 345 95.0 - - 140.0 280.8 80.0 292.5 672.4 748 5
Initial cost
4 e 9LIM | 4723M 369.6M | 1396M | 7642M | 7722M | 3343M | 9252M
Self ratio 40.1% 40.6% 40.5%
Power(kW) 345 127.7 26.0 - 140.0 280.8 4237 2925 6724 1150.0
3 Inztgv‘;‘)’“ 9LIM | 6350M | 2484M 369.6M | 1396M | 3,619M | 7722M | 3343M | 10,985M
Self ratio 60.3% 61.5% 60.4%
Power(kW) 345 127.7 80.0 - 140.0 280.8 708.8 2925 672.4 1920.9
5 ngvc;)’“ 9LIM | 635.0M | 7642M 369.6M | 1396M | 677IM | 7722M | 3343M | 18350M
Self ratio 80.1% 80.3% 80.3%
Power(kW) 345 127.7 132.0 256.0 140.0 280.8 1,079.2 2925 672.4 3051.1
1 Inzg\:f; st OLIM | 6350M | 126IM | 3234M | 369.6M | 1396M | 10310M | 7722M | 3343M | 29,147M
Self ratio 103.3% 100.8% 100.6%
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