AURI-7|2-2016-2

2| A|ARl0| 22

7SO X] Skt
Applications of the National Building Energy
Integrated Management System for the Public and Private Sector

Z 8 Cho, Sang Kyu
O|2 A |ee, Eun Seok

(aur.



AURI-7 [2-2016-2
=7HAS0HX| SEH2ALFEL] SF - BIZHE0F
Applications of the National Building Energy Integrated Management System

for the Public and Private Sector

X|20]: =4+, ol24
HHR: ASEASTATA
S5 M569-38500002510020080000055
2016'H 10€ 31

HESH-

gt

QlIAY: 20163 108 269, Hial:
AT MBEEXIRIAl EMZ 194, 7015
st 044-417-9600, TA: 044-417-9608

htto: //www.auri.re kr
7+ 13,0008, ISBN: 979-11-5659-091-0

* 0| HTPETMO| LB AFEAZZATAL| XX HTE2AM

FAo|Lt Aaliet CHE 4= USLICH



gl

EH
ER

IR AR

hul

SRS

H

ful

S

SE k)

1}

=

oz
98l

=
jL

| g

o

IR BT g

=01 5
0%9_

2]
=

i

]

[

Al

o
of

A

or

el
)
2y



SUMMARY

ATQ0}

Mg M 2
AZET BAE LAAE A% AFRARG $F F Ago] AFstEA A 1l
Sh o] WEL uiEde] Y5 Wrh AZE LA7kA BB Alojt A

% 1
of ofa AulEl thopet ouA| U] BEA AMgol 2HS o} Bt

A M= Aol AR et A g Al 71 FAA AldiellA =242
_]

b

et XﬂEﬂ *VS%L =7F AEgEet AJUAGE w30l 7hs7?

EAHA] SA7FE JEAA g WA eR den, =g o] &9 Foldh
Ay dghs Add vl w=2w A%

ZouA S ALE) E AFFAR AR R o8 AfeE wY Ayt 2

W3] o FAIA AL Qlnh. FT S0f HIEA HFH R HAeouA| HolH xE 4

A7F EREL Qe #E0 A dolgE 283 dR+d 4l

woF e 7198 =+ e JOL:% BASh=Y 23S = OlEi’SP deto A HEol

Al dlolg AAL i dEAEE ABATE Sl wefolal, d DAl dEFo=

282 5 dde 7led HAde 7IRe s g AN A2 NE EES 78 ARl

= g

yShel
Qi

-

H
e

_\1112



H2& AZUIKEOH 88 58
220 YA EEA S V1SS el Aujel ATHY 2TES HolA o
9% A AR A deldshs Agata gt ORI B
olejlo| o] ABoUR] i AlA Hzw 3 Al BE AZE oA AERAH R
A% Blole] AAT, o7l A%Ee) BolA ARIA BE o] |2H A%
g doleuols, ARy wHelz 488 ABEAAA I 5 o) an|e}

Ylolel7l Egs ol

slel e mE EARR ARA) HolHE TEa) AF s Atk A A

o=

207 dlojE drtelo] Mz

ABUAAER TREE u-vo|E ZgFo] TAHo Tt

@ 242 - ol X| HIO|E{Q] TIGH Wak: AH| FIp7totd EI|M =HEE S8
Ol X] E 24 - "It A= MeE s} > FEH Az X2
A2g=
! i fe HE
Lo Fa RS ofluix] : M- ek 3 : p—

ZA=ElhE | | o x| =& | ’ el He
. FA B HAHA = OIEXIE & ALt e MICHR 2= OlUIR] HIZ
------------------------------------------ i A .
[ EEAE { e TY| 24, dEE IS /T o MM 2R 4 ZRABAIZY

@ HIO|E £X! Al 231015}

= = [

- BEMS, ADKED|E7|2 22121 Mol A7, Hl0JE 27
~ MITH2I0| 22401 AJARI0l X1 )25t Al

sl HSOILK| BolE & W ERo| 29



M3z FHARIGR SeEEAAg] FEAA 2 € g8Ry A

B A7 B9 w-dolg2l 27t ABclUXElolEet AR 2} AA PHe B
Ay, ¢4 ArTz D A7Ee] BUw oj2d EAwe nayd. 1en WA
A FHE FAABNUA FRHALY dolAAS TAHOR A BguPOR
A % 9eA 7HsAS sk

gguy AL Zege AReUXEolg Y e gusi wehd ARAL
A7k ARAA gelslwel AaR U AR ABUAolE e YRR A
ARsel A7E5] 91g BT slekieh, AZBgARt A UAdolgz 7
HE YARES Auo] dolgulo| A PEsL, dolg 1) FAHNE BEH Gkl
Bl A4 HEE Y5t AeTy HHS ABP o|F Fa AU A

AEAAE 2t 9 710 AZAHUARAEE F+EJ )

ok SEAH] JI=2BE
(BDT_BDENG_MATCH) (ENT_ENGY_BASIS)

PK HES Y =2 S
P aRSdAER PK B2l HEZ PR
TU A== T2 N S oILX| AL B2
(BDT_BLD_FLR_OULN) (ENT_ENGY_USE)
Bq PK HEE 98 7 3 PK ollixl B3 7l 2S
PK 2| AEE PK PK olHX| TRHS
PK 22| BEIHQ PK PK Alg A

B g g8 o
(BDT_EXPOS_PUBUSE_AREA)

| I~ & siLtel A= BiLt ofstel B2 74
A 1 = B & A9) PK7} BO| FK/PKS! HS

| - © BiLie] A 0 EE BiLF 0N B 74
A H B < A2 PK7I Bol Ygkado| Ee B9

[Z7HAS0lHX| SE2| CIoIEfH[0]A FHAIZAICIO|0{ 22 (ERD) 7HEE]



2 A2 Bl A A A2 T AR Jideide AU

ol s B8 TheelESs FE3.0A1F ] s FE dEeludAl dHol"e ¥
Aol dARRE 5’@4 HL?EE}. NEINA S5 wztolM d&siA &8 - U
Y7IRE A=A HAILE 02 5= Ao vigAsirtal dedih, wEbd @ AS=HE

sl oA 8IS B0 Aol A DAk, ol S TEAL
T i T
AETH] HHokE 7% X-ray § DAL Y A0 AUAAE FHo] BaG

WSS ARSI A3 AR MR W 22l oUAAE L] HrEA
MSES Zobych TAA He-S okdlet 2t

LS HES e ¢ UES T4 F8E IR RE sl 7

LR OfUK| FE T2 5 JE OILKIABR S FERA F|, TR Ky
[R5 S0 @ Hol NSy I

Tt el | 2 BEAEE URE HETX| W e RS YIRS



A4s Hobd gauior e 2 Aok

B oodTe ARoUA| HolEe] wzkEck A4kl B3, BEEor AusolAe] B
go $AS 1 AT E FUAT ok AN RTE AR YAE Mo

e eAtEE nefs) ARUANER SIS AT,

atore] BEUUE ) A 4 9 aAdRGY AR 41 % S

o

7P GAo] dzolvAdolEHo|AE B8 e W2 A B FRE
el 7hseith. A, =7 A5E JuAdsHe, 4l Aok gl delvA A
B Aea B 2ok A A = AR, F7telvAEd Ayt s3]
A 28, YA defE ouA 9 247 uig wejoll 28l Aol Ao R

A5G BEABNUA AGF BANLDE P53 Sdotd HET 5 rk

[
i
o [
H
e,
ot
)
e
=
o
o
ox
g
f
K
~|
5
o >
-
[
U,
i)
K
o
)
=
ox
@
o
2
e
N
HN
2

RO
z
<
filo
N
o
ot
O
4r
a2
rt
U
M g
2
i)
N
R
Hu
I
‘U
o
H
e

O

sith, 9 RdY Ay &
i

2 Ho] 7hs
S Aol AV 4 glomz WA olf W ARe|UA o] &

)

d
rfo
>
N,
[>
E]\l
i
A

fol
o
o
i
2
ot
N
N
(N
lo
U
ik
ofo
N
CTF
o

o
il
i

o
o
T

et A2

NAA A SAILH =g 5ol
Aste] A2 QR 8t °f

PR A il
Zilﬁ} o7k A d5Ee] 58 ofluAA
28 AL = o AHAARESFT 2
AR EE —TLG‘%}U& A+ %O Oﬂbﬂxl H A Azl A 4 o
Q’J@"/F ATH o7t s
S

85
o&‘i
~N
iz
e
A

Y
—“ do
= 2
§'>* oX
TE e
(ﬂjlo ]ﬂE’

|o

RN T O

o&l ne

i
Y

o
r (

>
:é
oZ
=2
°
N
Jo
ottt
filo
AR

Ml o
N
(4N
1
AL
2



YA dvlgol Tkt AZE) § ALAMUA e W

3 Agopabe WSy el & 9l
oho R B Ak HEZIY3 Aol sy wEAR] 9 ey dojArlel &
& 15T ARAA 75 2 J1E ZRAA ALFLS Dol B 5 Uk AFE v

MEASE, 9 AR Alx"o] 14 Heel g-&5dE Als 9 adeed

& ARdoll= 28E 4 Slth

g5

L
gh%s

3

L
=
=

i

SAAH L AR AEUA ARe AET Ee AYAR stolg ovA] 4n
XMXJEJ—% FEal oA aHF =l 2 FEriA 20E elsk=t &8E 4 Sl
Su9 U agde HejuEat AAEI A=Y FeirAoE Ao r A
545?; A& oA 2l o] &34 7jAdo] 7jold 4 Ql& Aol
Aoy A vloleet FRIGEAAGEA LT AAE 22 4= e}, JHJIPEE
< Y HollA NEA oA an|ie]7E wteted, Jiol ¥ HE 7 ouAE FHos
ARUF7E 7hssit, o] F A wold o|A] aHPEE EAE o|A FHoAeE
QL o] ARE ALES AJUAEEAAAY @ PRGSOl E87ts
T AntEn|g7)e dAASHH AE o)Al An|dE EAS 1Ee ofux] $F7t
7-1011 geHog g3 e 71x ARE R 5 QUrh

AsE 248 2 Ad
%ﬂ?ﬂ%"ﬂﬂxl THHEA LT FIPEE AEABAE WY AE7HAE7

SHAEEUT, oA zaEst A, IR AGAR] A, ARG AR LA A,



A3 Auag " ALSS FASNAA B EARBAR 5 TR oket A
S WEskL Sk A dEuAHF dolHtte 2 ASEE
ks

Ak F23 AUAAES AZ TS BUT 5 AUou, 7]

S8 AAolE ] FATgel whEA agith S AE 3.00] ot FRYR A
o] het7] SIaiAl BAIEolH Y FZAA WAL Beolnt

B ATE B £3E ABIUALGFARE AR A B ALY
o AR FRUolEE B AUAAE FEY 1 WP T o 05} Ba
S e At Sul Ao 9B Erh 54 ATelAL ofedt 14H 9RE 7
M3 mrhte AvtEEA BFu Aust sHssjor & sl goﬂuxltﬂowzh 2
%o u-dolget, @A FEAME ¥-dlolg ALHL BEA Web-API 5L A
AFsHE A%E 0 AHZIE U Internet of Things(I0T)7 AAE Ac]uto] 22
Aw Aol F£3) FHssitt urom a%qulwﬂwm ApgAo] A, 2nkE

e =

FHO : ASoUX|HolE, HFSHEFYE, HH0lE, HS0UX|AHIX|E, SMAS
aziz| =&

Vii






TABLE OF CONTENTS

S|

FIIEE A B ceereeereereeseisstisstseistise sttt s s 1
1. gj:rqjﬂg 5_4 %7;4' ........................................................................................................... 1
2 @_*@Q_#:FL g gl j;].tleﬂ}g ............................................................................................... 9
1) ZSAIE AIBYOITISITE «vvreereeserssesenssensensseessess sttt 9
2) ﬁ@}(‘j_:]:rLQ]. j;].\fl:'j/g ................................................................................................... 12
30 50 GITUIE T HEH o 15
1)) AJZFE] HIQ] evvtimeiseeientse i 15
2) OITHIER 1 HEH oottt 15
2 AZNURITIONE] EE ZBF covveverrersrrinsssnssssaens 19
1 T ZZOIRIHIOTE] THET TBE wverrerrreseesseessssssssssssssssssssssssssssssissssss st ssssssssssees 19
1) 75]7‘:_1'47]1%1 E—J /\]6014 .................................................................................................... 19
2) AJAE] ZHHE 1 JI2E ittt 3
2. EHQ] Zj%oﬂ]jx] H]o]]—j g—% %’Eé]: .............................................................................. 6
1) FIEHTPEE T AJBY wevveeseeereessesseessnessesssessess st %
2) AJAE] ZHE T JI2E ettt 34
3. T 0|2 W EBES ETF AJAFA] ceverereessiiiiiii e 43
1) TR O]2 W ZBF QOF vttt 43
2) AJAFRL o 45



A3g 7S UA] SERETALESY EAA 24 3 €82 /T 47

== < =1 P PP 47
1) ZRAZOA] EBTRIAAE] T HJA Z TRQ crereerreersseessensssessesssessssnsssenees 47
2) AJAE] QOJEE] oiuuriuiisreseesseeseess ettt s 49

2. FFAZONIR] ZSTITIAIAE] FHRA] coeveererereeerererssememsnnsssiesississisesss e snnes 50
1) AJZSE] QOJF|H| wrvereererserssessemsesssesseseisssssssssssis sttt 50
2) AI2E N I weeeerrrenrete s 51

3, ZIPAROR] BRI AE GOJE] AL FJ| werevereesreesseessemssemssssssisssisssississsiaans 5
1) 20K EGF FHO] TLER  cerrrrrsreesenininiint s 56
2) ZAZONLIA] AHIZE TIOJEIQ] AT wrrreeereesseesseesssesssissessssssssessssssssssssssssssssssssssssssssseees 58
3) ZA20|LZ] DB KIE|AESIE OIS W] fl ] FITEA] «reereererereeseessesseeenssssssenseenees 61

4, ZIFAZONIRIZHIAIE ZPEE DL 1] coevereeneieesseisseiees st 64
1) ZHEESIEF T ELR] cerrereeeeesseisenssees ettt 64
2) TIOJEIHO]A AR & B RJA] eeeeerererrereme 65
3) AEURIAHIREO] TEE] B2 OB eereerrrrerermeemtiniiiiiiiiis 68
4) ASONIR]AHIRIIE TJEST weremereeremntmte 71
5) AZUIRIAHIAIES] TISTEA] cereerrmrrmeerininiinii s 74
6) Web-GIS 79t Z7FAZOURIAHIRTE BT} coeeeereererrmmemmemmniiniiniiiiiiines 77

5. AZOILARIZHIRIES] AJAFE] cerreeeseessemsseissesssisseisssisesississssssiss s 23

A4E Bopd E2HI0 JJEE H AQF v 87

1. TPRHELOE  ereeseeseeseeseeseessesse st sttt 7
1) :’2'17].7(:51@'4 %g_oﬂ %}-.%. .............................................................................................. 87
2) IRIE|HEE] KA A T BESETRI] cevrererrrerntrniii 91
3) AZUKA] AEERM ZO2 QJ5h KRG} ZTE werrerrrersereeireeiseiseienienene. 9

L o) SO 94
S T 1= R OO 94
2) AZEOE AR OLAR] AR HEZ eereeeseeemeseesssessssssessssssssssssssesssessssssssss s 95
3) BEAL Ao OIAIEE AR OLIA] FHL BER wereerrernerssenseitienieiseis 97
4) OLIR] ZHITHE] THAIS QJBF BHEO] BHR wrererreereessersemserssssssssensssississsssessesssssseseons 97



%ﬂ%’?j ............................................................................................................... 103
Summary‘ .............................................................................................................. 107
B2 AR HolEMo]A 8o AFBE SQL H| wwweressneesnes 112
1. g_y;ﬂl?_ PK @g\ﬂ ......................................................................................................... 112
2. RIAZIEE OLJR] ARSZE ZEE coverrreeerrmree 113

3, TROJEHGE BRI ovvrseresersssessesteesss st st 17



LIST OF TABLES

[(E 1-1] DESIKMR} A7 |SHM(TIZIRIONQ] LEZH|IL  «rerrererrrerrererrrene s 3
[E 1-2] ZBOUX| B2 QAL i 7
[ 1-3] MBHGITL 1B} QI RPEAL cover s 13
[H 2—1] MIX} SMASS 7|2A|2]0] AT Z2F L {OCH KAXHDPIQ} AIRATER]| vvvverereseeeren 0
[H 2-2] 0|2 S2A| Zone Green FRHLISR e 29
[E 2-3] J2IE CIKIO 12 QA e 31
[ 2—4] SEED HI0|E] S I8t 387IK| BHAI SR eeeeririiiiisi 36
[E 2-5] NEEDO|| ARREl= ZASO|LX| A QIO[E]  revrererermmrmrsssnennd 39
[E 2-6] HEEDO| ZQOY|LAR| AH[ZE FIHHFAL woovrreeeesinessissssessisssssssssssssssssssssssesssans A0
[E 3—1] 20X ESHUZIAAE] = AR FEIZQ] v, A7
[E 3-2] ZVIAS0|LX| ESITIAIAE = AR SRIMD} s 50
[H 3-3] Z1ESCHEL OfX| BRBEE JEESIE; oo 51
[E 3-4] OfX] ZISHE ZIRD SEH weoveveemrrersmesssisesms e 50
[H 3-5] 25 I0[E{Q] S2F SEIT} HIE «ovreeeeesrerressesssessssssssssssssississssissss e 53
[E 3-6] O|X| AH| 22 QF CO|EIQF 25 HIO|E] BA v 53
[E 3-7] ZEEAQ} OUXIRZO] E HE JIE s 55
[E 3-8] ASSONEF HHE JLAIQA o 57
[E 3-10] 20X FE TAQA s 80
[ 4-1] H2OILIX| HOJEIS BT 4 Qs AR SBE rorvrrsrsmsssn -
[ B2 1-1] EAHE PK ZA ZZ| o 112
[E 22 1-2] X[&7[HE K| ARREE ZRE F| oeereerereerresmrsmssssssssssnns 113
[ B2 1-3] TIHSE Shs FUE| crerrrerrrermr s 117



LIST OF FIGURES

JEA

[O2 1—1] TREE 2AI7IA XM HIESZF 0|25 AILIZ|R ! HOJAZFRL wrverrererrrnnees 2
(T2 1—2] M5 AR SHEOR AFMSH POST 20200] SAITIA HIEZF orveverresesrcnenenns, 4
[ 1-3] HIESTIUT} ZERA|LIZ|Q  rrererrerrresersese 5
[T12] 4] GITLEEE oeeeeseeessieeess st st 18
[O2 2—1] JRIEACS HAZ] AMHIA O HEE OLKIAHIEE S e 1
[0 2-2] 22 ISt BETEE MRS JRIEHD] e )
[12 2-3] AZH|0|E] DIZIHHIAJAEIOl QI AP| MH|A JHET oo D
[12] 2-4] ICT 7|8t 20| K|ZBIAIAR] EQU7|HE = Gl AT |SOITLO| TR wevvereerens: 2
[2! 2-5] O|LX|2 7| JHE: L ZOZEHELO| (ff «ovvveeerrrrreesmssnssesississsssss s o5
[O2] 2—6] EEREL| HAMEHO| KT} FERITP covvereerrerermini 28
[0 2-7] +8Ale] 8= elizio| of2 71Kt OLIXIAHIZS) R A Hlm 29
[12 2-8] QTS ADIE AJE| ASTHO| MEHAIY LI -eveeverrrrmrsmrssrsssisssissnneas 30
[322] 2-9] Whitman—Hanson Regional IS8k FZiT} QA AR[El PV ceeeeererererereeeensd 31
[O2] 2—-10] IntUBE E2HMEQ| ASO|LX| ™HEXFRCO| SEINEE v 35
[22! 2-11] Building America Program@] S s 38
[12! 2-12] S2A|9] HEE EJQ} ABULK| ZZFHE s, A1
[38 2-13] ¢ fg%qé*(LlDAR)E ZAGI =50 XIS EHYUTIAAY =] AIZ2[0]M 42
[a2] 2-14] 512 ZAZ0X| HIO|E] T D BHRO| QOF et A4
[O2] 2-15] ZIIAZOLX| ESTUDIAJAEIO] K[BER] wrrerereersresserssserssssssssssssssssssssssssssssssssss 46
[O2] 3-1] ZI}H20|X| ESTZIAIARIZHE TIA| AJAE] JHED oo, 49
[0 3-2] =2 AL} OLXIARREE REE OJRIBE ZT} ey 55
(32 3-3] F7IS0LIX] S| BIOJEMI0IA HHEACIOI{IBERD) HHAZ v 57



(22 3-4] Z20LIX| HETHAAL HZ ClOJE] OATISE BRI OLAX| MG 50
[O2! 3-5] 20X | SESHBIAIAE] SE2H|H| SELE v 61
[O2] 3-6] MS-SQLS &25t Z1Z20(|HX|DB TS I8t MHTE =2 XA «eeeeereereereenees 62
[O2 3-7] ZZ=E UXIANRZ ZE HEHFZ| SEL e 63
[j_‘.—é! 3— 8] X2|HESIE I8t ZASHUX|HIO|E] ERD FLAIE eerrrrermrermimnniniiiniiie 66
[O2! 3-9] 27 |=FS (Zh MEA| T U9 o1|)3} TZEASE THEZ(R) cererereererennenns 67
[O2] 3—10] AS0|LX| DB XIZ|HESIE 2Tt mEISEE rrvvvrrrrrrrrrrssss 68
[22] 3—11] OIIL4X] AH|GIO[E] THR| BEAF TP oot 69
[O2 3—-12] ZASU|UX|Q] ZZIEEIS Qo UTAIZ wevererrrrerssii 70
[ 3—13] ArcGISH| = ZHZ20|LARITO[EJHIO|A wrerrerrerrmrmsereiieeisee 71
[O2] 3-14] M2A| 2012t GIZF FTIARREE  coerreeeersmmsssemssssssssss s 79
[j_al 3_15] MEA| 20153 HZF MBIARZFS ARRSH B EILX|E o 72
[O2! 3—16] Biz—GIS AIQ] X—ray Map S2HEE e 73
[2] 3-17] 2T IAZOLAKIAHZER|E SIHTLAL v 74
[ EI 3—1 8] xlE}(\)l- T'_‘&!; O| H __'.LA-IEI I:I=|A AI_-IEHEHJ—_II. Ei:ll:é)l-&ll 7E=Ug|7§>|- ............................... 76
[O2] 3—-19] EAM 2AZ5 ZUE MGk SAHHI0IEE AMZ FE v 76
[O2 3-20] BA gl ZZIS LY ZDIZH0| ChEt UBIEAX|TE KES AETLS -eeeee 77
[32 3-21] 2012U2E 2015L7K| =2 7|RXIRISHZ I oUX] EAIS &AZD 78
[0 3-22] MMIEAS 5t QDS Jf JLA] v 78
[O2] 3-23] AMIRAMZITI} oo s 79
[32] 3-24] ZSZHRAM ZT} E&E Of e, 80
[12 3-25] Mt O44A| WEO| 20155 7F MBIARZEO| HHEF B vy 31
(32 3-26] ZABOLIRIRIES| Zn 21017 kS AIBMZTIBION 0f, 2 RATHKS of) 82
[O2! 3-27] QUMM HH AMX & AAHE BM ZT} TE O o 82
[32 3-28] Z7IHS0|LX|AH|ZEX|E JHEO|| 2 AR QOF v, 86
(2] 4-1] J2I2|2YE AIY AJZ RS | AR oo (o%)
[OZ 4-2] MIHAHUILAK] KERIK[EE QA wrereerererereeenessi 93
[22] 4-3] FESIZATTER|I crrerereeseressseresssessssssesss sttt 94
[0 4-4] U BR[O 7SS BETH EIUTUTNALY ME| AIB20M XIEAI] 06
(321 4-5] GIOJE] 74t ZHSOILIX] ESB5H AIAR AHIA GA(ER Z2E ARG ) e %8



C-H-A-P-T-E-R-1

Ag A &

1 d7elE 2 =5

TAHCR AFolgol WE 2A7IA HlE dIE S =o7F AstEal Qi A
o IPCC HilAbof w2 20109 HA| 247FA HiE S5 49 Gt CO2-eqF e
o] HiER 2AVtAE AR A% S T 6.4%, AYH ol or gt 1
2 Aol S T 12.0%2 Feiw AVIAHEES A9 18.4% AASE AR

[e)
LB, ARRES Al ASHL /1EA AYaHet AZ W] A7 A

orelgeh 53, =
SRoRA H7|REAA WAL Y8 MEsHe APuE SUTLAeL HIIAE ALge] w
2 HlEe] BA0] dFS F QT ol AllRENTH By 2 AuEAE 2 A
o BAE AW} deiAm gt

A%EIT BAE LAbA B A% AFTTA WS SUARD S
F Aol AAFalu ABE ATl wel WAss Aga Gkl of) Hjo] U
5 Wt wehd AEEol AVA WEeY Aoj ARolg WY F Ao Bl
8 vl hope oluUX| o) BEH Abgol e AElA THL, AU &9
E5 A Eolof Ttk

1) IPCCRO), Climate Change 2014: Synihesis Reoort  Contribution of Working Groups | Il and Il o the Fith
Assessment Report of the infergovernmental Fanel on Climate Change. Geneva, Switzerland, IPCC, p.51.

M1z e M2 1



G2 At AR A RS} X715 AR 7H wE 2016H 0 R X
Z Adstglon, 592 AFAEES oUA7IES 20099 30%, 20121 7t30% 733t
Stal 15U R E = HAJHSEY-A 20 R RS o ols At ZegAe A

1o A

=2 2012W¥74HA] oY A7|ES 50%deletal VESEE aavAdeh] Y8 SsFE e
glletolds S48l ok, vl=2 20209-FE F7E, 202595 H[FAE A2

AdEE ofFeks JRE skal 9lon oUYA|F(DOE)®] Building Americarl?] & &

i

50 t
80 GICO,fyr
e Direct emissions only
= 40 Direct and indirect emissions
==
x
O"“ 30 = —
P ~ B
S 0| 8 u a
vl i B L -
5 g B " =] =
i L - . T RN -
8 10 _II .
E ............ ol -
= 0 s
=
=
=
<€ —10
—20
Transport Buildings Industry Electricity Net Non-CO,
AFOLU
=[2lzE m/eE 2zl 2z =2[z]E 23k S50 sl 5 a o
(23 1-1] FRE2 247IA XH HEY oS-t AlLk2l2 » HlolAztel

XtZ : IPCC(2014), Climate Change 2014. Synthesis Report p.28.

2) ZAH2010), BUHO| 7IEE SATIA HHE St B MM =5 | Auri Brief MRS5S
3 = 2201, =ARE FHEE R TRE 2UiA diEE S 7R ¥ 2M, . IREAE
LS pa

2 Z7RIS0IUR| SEEe|AlARC] B - CIZHE0) Eglieh o1



Post 2020 913t =Al FoFute] dA7c] AZgezA A=z A 7IFAA Al
di7F =@dict 20209 WEHA A A 27} FoFr|7E S0l 20204 ©
71335l S-S 93t AA 2o Bx7F Badt AFS AF A21Al 7] SHBFE oF
Z23](CoP21D)E 2020 WAl WEOAA AAS AT Al 5 H A 5t
& ZFa meoA At I AeEA ZE Z|FHSEF AT
(Paris Agreement) & 4l 7|$A|A] FojEo 2 AEFTH).

n:ﬁL’ ol ©
ox o

et
o

el Ae RE F7bh A ATAQ J1Fust gl Holshs Zlo] 18 I,
sfelgAolA A BEE Aeh oA ) ATHEL A5E 15T ofste AR
Aolth, o BEZ TASH] 913 F7hE slohyele 2] skt ofdo] wet ofas

. sdvieh A4kl 3 Ag} W :LOH ek 2 S} A7) Asks A
2 vl

WEORA B 48 75us) o AAS st SIS selEA ol wet

E34 ol WAAL R Yot by Seuets TN LE 7|50l A 202
WRE 59 W92 oA ATE A o] Rirsjopt gt
[ 1-1] DEQIFEAMRL MI|IESX|AM (T2l LHEH|w
oo BEOH N A7 |E R |
=2 ZEst 22N g
&2 2HTIA A0 =F (=, 838, MIX|H, 7I=0]H,
kst EHA)
i 3774 MEZ* Y EU
fo (%, 1, FHLich 2iAj0F HRe MElER BE =g
ChA= 7t o
ED)
FAE2=- o= _
eininiy ShefAl(top—down) ArgkAl(bottom—up)
=2 oo
1X} ZoF7|Zk 2008~2012L4 o
A7 ) 20204 0|5 4t Ab
171 2X} Zot7|7H 2013~2020 020 o0l 2= oY

EX: 2ARA S(2016), "160074=, 7IFHSIHE n2|FFol ME” | BEEXtE, 4222URt

N

4) BAREX &=(2015), M7IEXM EA =X

_L
m
i
=
L)

S A ) HEXRE, 1K

H1g- M2 3



Post 2020Adjol HMAZ] AAH HFah +4& 3 HH ko] Bz}
o ARe AR 5255 AAs] s dARA TEoR 247 wiERYAE ol

AZBAATFEAA A Eet F7] A 27t AYAAR(KEEI-EGM  System)
S A3} BAU(Business as Usual)E ThA] ARYICEH),

201292 N EUER o] 49 PEAGe S 47
Aefwe] AY- e, a572d 22 ZE

BHEE Bol7] AT HNAZY|E Salo] myE Y} 2

i

Of

F

Alo

=

A1ek2 BAUEHHl 14.7% #=(2012\d thB] 5.5% F7ho] H3kolct. wgdiH] avt
7t 2 ATIsS EYske e AR, YA Eae sl A= ouAE
FAA7IE 7*§P 51 LED Hy gji7p 7]2mdelt. XﬂZOJ% BAUT|H] 19.2% <2012

g diy] F2)o] RrE, AL 9 vERHo] pRtEE AV HiEH A5S AY
Sk A2¢ke Azou A2l A A](BEMS) 9] =4 :% A5 FAsh= Wl gAU.
900 -
850.6
850
800 - 782.5
750 - 76.1
g
Wl 700 -
od
£
650 | ;
600
550 J ——09BAU
Post-2020
500 A—r— ¥ — —
2010 2015 2020 2025 2030
(O3 1-2] F2 BAREXN S22 APyt POST 20202 24I7tA HHEE
EX HARXMES(2015), Post—2020 2A7IA UEEH A FLAE" | HEXIE, 6211XL
5) EAEX E=(2015), Post2020 2AUIA UAE2H AN FEE | Bt 62X

4 Z71ASOUX| SEHEIAARC] 3T - BIZHE0F HEHOt o7



A3eHS 2030 BAUTHH| 25.7% 7=(2012¢ tiH] 8.1% =)o] S-xTh A3
/M9 o ARAY 9 gl Bash 4E4ue A8sks Ao] slLugol
o 53, AEEoks 4 wdAls A4S BEE shu otk A4S BAU oy
31.3%(20124 Tj¥] 15.0% 7%)o] BEolr], ABFoR: F7h4 TAYt Buz A4
wHolct

Aoz YR 20304 BAU Hiv] 37% 5o Wievl=e Sx2 g
AHez 47)9] diet & A3l 20304 %,%%E'] 25.7%°] FAANAS 83t F7}

BEE 11.3%5 ta % 37.0%8 F7ksks Wetow T4 of AHke 2015 64

30 [oll7|EHSFE kAR ofgtul=  INDC(Intended Nationally Determined
Contributions)o]] Z3&| A=),

851 _
| lma.?% A9.2% [a257% |asian  MECE
726 v
688 688 |
560 |
I | 20128
‘ 5% 24 A8 .19 A15% e
\ chd|
] ey Fat=
2005 2012 2030 ERET

(2 1-3] siE™Yyat Z
EX:BARXN B5(2015). “Post—2020 2AVIA HE==2H M™ FXAE” | HEXIE, 6211LXL

6) TISAEIS(018), 2080 PalLat ATIA YESH BAJ | 32 SE | HEXiR 620U

H1g e« M2 5



AFe AEEor] 27L& 4S5S4

H o ®™ o T © T o N - ,|
) o oy o N § B o =
T N A i IO = E T
s N v el = 7 S ol
oF o T =R = o N (— 2 )
TN o T H -~ K S| ) =
z zr — < 5 T
O_E M HA_l .A_l ,_Ir‘ul N ﬂvﬂ E._O = O M _— iy o = e E HT
— OT_ 70 ‘._._ﬁ — EO o oY N Zm o h —_— nm m ,UI ;OM —_
—_ _ ,_Mw X 5 o~
< % X oF 9 o Ho o T 2@ 2 & R o
oo M- R om ™ Lk af i Lo =
R L <] m”aoiﬁ&rﬁmo__bﬁ%wwﬁ
— ™~ —_— & —
™ pﬁg%lr W%_ ﬁ@@wﬁ%mo,gevuﬂ%
%%mﬁﬂ%% %mommﬂﬂmmﬁﬂmmb%W%mr
T A B o w B o m S0 N 5 % T N s
e B ~ B ey o J)) X T s o moo i = & M me =
R R Ty & P ul = 2 Mﬁ 5 5 =
o I = BN .5 R T
Zo o o o= M o & w5 g — T
o PRPH e ZT VT BT B ET F o
P Fr W ropde .0 Ly xE D
ﬁ%a_.iﬂoogﬂh%E%ﬂfaﬂ@qaaﬁ uumﬂm_iuu
@Mmmﬂwﬁgx%momm,}ﬂ#Mﬂmmoﬂ%
™ ° N N ® 7o . o
«T SRR e T 0T E : T g
K Hr i o = g g N
T REIEe T Yl gRT s a2 L
~ ! ~ ~ [ o]
DR I T TR i B .
T & = T © o - oz RS DU - R
T I 7L =10 B R R R bl g S wo ol 3 X
o) _._.L 5 T 7 X K < 9 X
_‘_M_.ﬁ _,I. s Eo ‘oh UT.E on :.L uy E_E ﬁl mmo O_E Mm i ™ M Py
oo < XL a wme ¥c o oD g &= W L
ﬂﬂl _.E ﬂﬂu THn it " D_.E O# ‘IH._ E _ﬁv._l a _Zn_ M n.m _.E o E.E ,N‘_
T ol Mo % yox m®EL 2 g o 4
Ewme T S enrwmELTE B o By
T oy oo g MoJo i M om = e 8 @B X
< = o0 5O B ) = S . Mo o N o
- mﬂ o n&u N ,Dl — R " 1_.v‘o ] \M) ~n
9 to)
FE Ry Ry TESCEDRE RER 24T
TS PP evd HdHiTERT S5 © 42
~ = 5 _I_ oF lo ‘7|A_| . ﬂM o ol »A'# N ,E ,A# Wb\ > ol _5._1 < [o]
k<)
Noo AT e 3o RUR=P il
%é1m%iﬂa%%%ﬂz‘wyegmﬁwﬁ%m
- K2 i = R — o N S a N ~ oy X
e BB ° pow PP ypysy Tol
mﬂ%uﬁiﬁﬂ@ R TN T RN S e A
A wm R s eI e o RROR LT RS R WD

3l 20208714 A& o

ol fldl A= AsEel olvA V&

AREARS] o | A]

AR oA TR A

=
=

, TELSE p2r.

¥

=

A Folt,

=
T

7124

KeX
=
S|

o

B

=
=

=
=

<|

H7
i

TH[IRE

7) ZEWSR013),



AR 7L F50] Hof 2015W5FE B
AU HHE Hgsh= /\P?Q%

5.

Yol e w1z
st e,

]}_—_

=571 27|

3 137 fao) A

B B glol

A AR AHlE A7 AEFE =Yt oUA] o]l§aEgE wol=tl 7lofstal A
2 AR stolF oy A}£§~ AZBEE st Aol AATA AR
AU AR $01 HRG 5 YEE Bk Yok
olo} Z& 71 FRis} WAT oA Wske SRS A4 49 Ro| Hrf =X
A28 24k A EPARAS AT glo) ABUA] Ful BgHold AR
NUAYEE &&otH, AFHUES 2A7IA & IAEEE AZDA AR AAH
o2 YT £ 9, 7|EHES A oAUAARET 7|28 A=Y qUARE H52
FHAINE 71EHE, P 5o ZAR B8 4 U AR ?—a—:—% 7%
Yz g AAES AT Z8eto] AEovAl agid Ao digh ARlY o8
A7 4 glofof 3t
[E 1-2] ZB0UX| B2E sFat (TH2]: EHOHoe)
= E‘%WE(%)
=2 2013 2020 2025 2030 13~ ,20 1377 30
At 1311 146.9 151.6 152.3 1.64 0.89
(62.0) (61.8) (60.9) (59.9)
= 377 418 44.0 455 1.49 1.1
(17.8) (17.6) (17.7) (17.9)
7HA 22.0 23.4 24.2 24.6 0.89 0.66
(10.4) (9.8) (9.7) (9.7)
A 16.3 20.7 23.6 26.0 3.47 2.78
HERE (7.7) (8.7) (9.5) (10.2)
g—g;ﬂ 45 4.9 5.4 5.8 1.22 1.50
(2.1) (2.1) (2.2) (2.3)
A 211.6 237.6 2487 254.3 1.67 1.09
(100.0) (100.0) (100.0) (100.0)
¥ Ex TAEX =(2015), “Post-2020 RATIA ZE=2g MA ZxAE", BCitz, 62 11UX}.
A% ouAEEA T 7]& wst Aulek AP 23714S HolA o
292 2HHL oux A gt Arsiel AFetn Utk HE AZES oA
o] Fa-ukEore] s HAHEHI QUth ol & oYX av|HE H-glo]Eo]H,
o]F HIAHow Fe3 UG ZUE Awol Wad Aol A g ARt 4
Hhel= vl-tlojg HEZWE o] M, 353 TiTto] A4S &8sl ALE]F A

rio

HM1& - M2 7



UARTHE W 5 9 AoR AR 4 Yk T AR 741 7/59] xum A
Feo] AZeUA HolHrt 3T WSS 2

Yo st Gor AR oUAHolEHE B T 4%3& HAE % 31% 2
Qo LW, ATHope] AAA wdlo] B AolHE W /|ZAT §
A7} B sk

A el FEED G ABelU Aol o] Ak AZBYFA R} o BT
Aol ABwE A, BAZLL, Ay )8 AR AEHoR SuE ek A
L BAAR 270 AR SABUA BT A st 4
ANYRE PSR Jhge] Wad Biw FEE 23 gk gety of ARE I
8517] YeIHE HEe] A o] Wad szolt,

AR R ol o]0 AROUA] BB A AR & W0 HE AZE
NN AFEHARE 22 ole] AATh ol AFBYLHRS For AFEo|
Aol A WA BE Ugo] 712H A%E 71EgR doleulo]sol AR AR BelR
AR MY, BAZLS, A 5O ouA|auF dojeuol2e] AgAA ol

Zﬂgoﬂﬂxltﬂolﬂ«l F84e 9 Mg SERFRERY A ARA
23,04 uet ARAUAYCHE AgHct. AL, A FReE 2 Ho|
o] X 7lFo] Qs YAREZT =] 11 &840 E
ASEEef deouARRAHEE UF-FFolA AwaA B8t

& HEF GRS AT A S dAR] HsiA 28] gl EHE Aol
asih, olu] dle] AARoINE ABolUA| LulF JuE A2gu A%, Fu
of, AAAAAA AbdtoF & Tt Aol HEEAL Atk

Hr} goldt ARATL 93] FEWFHE 20134 29 HAAZHREY 13

oL N
E —_
i)

N
-

ooaE
ofi

Ehis

AG’S AP TAFAENN SAAFHA W, YANNE, R ,
[UALEEAE 52 AT WS 4 ok BA FERAY SAASAE B wop

&t Sl A=A sMASsAEHE ST EdduA s R L") HAE A
& ouA2A7E JERAA'RZ PAE HARL

=
A0 pesha gtk Hiel, SUHE JRS BAURH ool Sold Rt &Y

9) TIRIEAE EHOIX], |, hitp)//www,greentogether.go.kr

8 I7IAS0IUX| SEHIAAR ZT - RIZHE0F BB ¢



= FFolth ARl ofA2 JEAAE xS} oh= I FTofl o] FAE
UAl AR AL mlFsith, @A 27159 Heolee i ds5E 99 3
2
J

rlr
nﬁn
-

17
i
Mo
Y

2Rt HE dAECIH PR Algstal Y, AqER FE SAAE
ek AR AEeuA AEE ARgkel R4S & AR 84
=

of glojof HYHRE Mg F 5 U2 oleh,

[N
1o
N

]_

u

94

N
MN
ox

HH, F2 vjso] FEshal Qe s XA ERilEe] Ao dEoy

£ 28+ UEF Hlolg AAE AR &, 7IEHez AEE o uA|a]
iz 5 AldeE AR HZol
AAE A=A =S AlE3t
=HE0] NEE 29 oItk
o] A% &8 Vsl E AEAHLY

=, ARUAAER FEEE v

9

ﬂ‘

[K

=
F NS FEANE FIL 5 gom, olF B
golsht. ol el znlgat A5Be) 7jRyn
B Beo] we ANE RS e & 5 o

¥ ABUA 2ulFYRl webd, 33
NYL $U 5 A= FAR YD dold,

o8 ZE Aol Wasict

rr
e

>

.
=2

Y
Gl
2
s
N
&
o
v
rir
rfo
>

hx wlE APETE PEet, AB| olux HEH
S @ush] g% BHoz BEETh webd, doly AgE AR A ATE
2AE FHow ARdTE D,

© A=0UX| ol HEAA = R &30 et 7

o9l 9(2009)02 IPCC ZtolEetelol ] A%E AL HEF B4 YPHE

10) 01521 2(2000), "HERE 2aVtA QHiIER] = 8 SHPRK SRIeH o7, | Sty B,

Mi1& e M2 9



ata, v, AU, WEE, 3 FARETZS0) N0 ARy A Be] A}
ol S AZEEOF LML A7t Pl AmEAoR ool BT LATA QHED

T 7okt AV s 2ERS ASAT

AFH 2J@o10)Ve dEouA| dolge] o2l 3 EFUEHE A E48taL A2
7F s ez AlA"] Bt 84S woldt & =7F AEodA S AL
g 5 FAAE B A LE A AAH, B3 fAHE 9(2012)12)=
AEfEs ouA &8ss A% s7dEduA SR Lade Z8ets FA=
AeollvA A QALLS 415 ASA =R AAYS 5 F5EoF 28YtE A

A o) 7idEevA Sl AAE DBE Aol 20109 5-H

201287119 AEEHAY AJUAANET AEE FH24ste] e 7R A
2o dEuAl AEe FEske 28 Zds T ol dEouAdHel"HE
d-83t, AeouAl 4o gode Fe d5s S IS A= 2E ouA &
e AAE 5 den, U egIAM, AFEANUALNSTEA & Al &+
Foral = TRt Al Agstol dEoluAl AvE AR ol 28 s 24

A4 9J(2016)P= =7HdE ouA SEHEA LS HojeHo|A F2E EA
St A FEef ouAFEY] wiA E fFabolH e =Een, & HolgHo]

29 A et #AH 9 AT Aadd.

1) 25Y Q2010), =7t HEUX] SEERNAY = 7 [2AE £2] SEEXREOAL EXFEtITR

2) R 22012, HHEERO ofUX SEsStE st =7t HE0UX SEe| AAEIel gEdior o
LH Journal, 3(3), p.263-270.

13) Howland (2013), “The Residential Energy Map: Catalyzing Energy Efficiency Through Remote Energy
Assessments and Improved Data Access” , MIT Depariment of Urban Studies and Planning

14) 421E 212014), "ASAl 7FY - YRR HBUUX| EERE | MSESA

1B) AT 2I2016), =t TBOIUXISEEEIAAZIS] ol 22 24 2 JjMEler A ofux
25(1) p.131-144.

St

OH

10 Z7}AS0||HX| E5HTE|A|AEIO

T3 Dizko} HRYSH %7



E
= A7 HEdERe §F 545 et 282471 1007 vt

1
€, Sk, ofmEe] gt glof HEFEe 2AVRA Hube] Higt kA )

A
S54S Aslol Aol EA gt

—_

wsh olWBE DHS 98] ABEE 247
2 BRI A 1ES)] A 7] TEE AFE UA-LUts FEAAS B

Q

e)
A7k I 75 AHIAE FTE8RALA) 7120 AE ouA] ARl A7
o

al
A% A 8 2832 9
o ahIel AT AAHT SAE 020100205 AHE U] AuEAY W LAl
& uiEEY, Y VUL FRHOR AESL F4 D AP AN B8

S8 QRS AN

—

N
oAA 8450 vE anE UdH Ve

9 mwjol tja A R4S AZHG, 2T AE0IVE SHAE JASYL

16) 0= 22012, "2 OUXICIAHIZIES| S-HAHE 2ATIA HISRATEA A7 | SEEEHHX]
S5|=27%! 32(3), p.162-169,

7) Y2012, TRATIAN|UX] S2H2|MS| Sup FEEISF T, | O XA

18) ZHE 22010), TIEER 2AUtA SEEAARL ol ojpjet A=ERN | SI=E0UXISE 2016
FASt=tE] par.

19) IWE 212008), A= 2ATIA NS St HSOIUX| 2o A, | AT PR

20) BiXfS 22010), =i ZIEE ofjufX] Bz M ofMaior | Sz [Ssl=2E] 1(4), pp.32-40,

21) =M 212010), MEt oUXECRY SS38 CIXRIZ feh MatEIe AT ASEAISZ AT

M1 M2 1



ZAE F7PIAAIEA, =

2\l
AR

i oA S

IGE

% AN

g Ay

=
o

ol
T
i

a%

=
=

]_

S
pul

ZHdEevAl s ALY dolE(MEAY) £45 F

Fof AIATH.

)

T
il

A

e

HA] 4]

3

IR

=
=

S A2z

e

4l

L z
—

2025¢ X

o
-

T, HYE(2014)23)

)
—_

7|9 BA 08 s 7S AT

=%

o AvE e wEw, SrAE YA

[¢]

A+ &

ﬂwo

~

#5of vz

FobA] g,

3}
=

SEXE

27

A=

o GEEA T AL}

=13
=2

i
5

i

el

=
Hr

31

I Qleh AEevA 2Ad7s AERAAE dstaL

ERERIE

1)

=
LN

ol A 2008 ¥ F

L=
o

o

FEAR AR AT

o] L
AR

Y A Eok Bl 7101 4

ok webA Ao u A Elolg AA S AT S-EAR

20 A~
GRS

El

sy

=
=

oAl ElolE

o

)

A

)

£ A

J|
o%

o

TARBZ IO,

=
=

Z

24

;;!I_J,

P
S

=
=

<|

e
"R K|

22) Z=AE 2)(2013),

ARSI

=
=

24

Z

23) & 22014,

St
=

12 27HAS0Ux]



A A7 AEA

a7y

Zad7ug

CEERE

A4

trl
fins

QA

APCC 7hoj=ziQlelA e H5E 24
7k viEE 24 PHE A

=, Al dRE, $5, SAEE
71HIS0)elA e AEAA B A
HlZAF

e £k 25 3 2 A=
2AEAE T8 AE TR 2EY

Ak

U9 AEAUA- A7 HIEE
7% B9 83 2}
AR~ CHER] 72
T ZAY 2 a4
AEAUA- AT HEE] 1%
7|5l T2

AEHE Uz 54 d3 A 2
24

AERE AuUA-L471A EEAEA
o|g& 9ot 7|ERt =

™

=
=

AR =7F AeduA S

24 7% 71278 43

ATAHER): A%E 9)(2010)
-AFEH:

AFRN2AL A
=7t AEUA FEAYAN2E 75
9 FHAY 3 2 AN

212 dolele] de 3 A

=z

A2} A
9 87558 g

AFWRA 2] dolE 2 A
A sieh 8 Ak el

=

AEZRAR A2

AEUA g 2 AR 2
#E YAEAY EHog
PIRe

AEA2E 97¢E 30 9 AE
A dolelwle] o] oY § Al
q 71812 4

S A2E 75 1EAY 5
AZE 75 9 4 22 oA
AlzE gl |y, Wl
A

A AERRS oA a83E et

BRITINA SHRNzE B4
el

A 45 S, 7)
G785 FYRA 5 gt

!

LA

Rk

B AS 3 AR Y

AR A
% A9 WY F 3
Tk B AN

-4 % The Residential Energy Map:

Catalyzing Energy Efficiency Through
Remote  Energy ~ Assessments  and
Improved Data Access

-AT7AH(AS): Howland (2013)
ATEA L O #7139 AeduA

A% ARIE E4ste] ek AN

B ENEER
o] FAECR AU Er} ARE &
£ AARAZES BAs 27
o] e 84

S R B e R
e A EEE T3IA Al
S ouA A=E T Brietal Al
gatal glom, ofgt 24o] |
oA 284 FHE F8

Ak

TR 89 dEeuA] A% S
wAste] AR AA

o

0]o o
MH

Rt
[l

AT )
ATEA A2 ERET 49

A - A TP e

uA #22d A
77

oo

9}(2014)

o] deoluA e sk

F2 wdspd

EXE
AR BRI F A
$A9] W0RYE WA AL
43 MANGFYRE 5 % B4

Z

7‘j7"-1:l

¢

ABAUA] AH]o] GEFS
£48 e As
H|EE A

SR SFIAN, AZE R AHF
A T AEARIM 2931 e o
&gt Azeh Agele] g7 A
F A7 SRk AN

H1Z& -« M2 13



P, A Arere] AEg
= A5 R Fod7U4
A 2} ARAAEGRRINAE - AR BRI~ 12| A5E Ane ouAgRe Y =
o Hlole] 2 B4 9 7ol A7 | A SETOIE 122 A
AT (ES) : 24 2006 - 01245 2014874 AZETolE | -HlolEplol 0] S7e BAY 2 ApA
AR . A golelolx] Sl o ool ) T As B | WEES A
AR 2 S AN
A ) oA ThaRARe) 5150, IPCC, WRI/WBCSD, CDM 59 |- 2,000TCE o4 oliAS A-gah=
A | A Wl e A7 | £k w2 e 4 slol=al| dUANE Atk A%E2 7%
Ho -AFAHAE): olF= 9(2012) Ae oz OIMXW%% ZA} ]
o] [ATEH: ) AR ofuAtan | oIANEF sl ARzA, Bslz|dol 2Ae) W2 34, 34, o
Ti x| 18 $E8 ek wE AUl A A @, ojER ZA 34
Hj & | B4E B9 A=Y 2 wiEd
A7 | 394 24
o (SR S lsodR BERdAe |2 ls Aoy Uit pde = -EEaed 2 audde] 24a%
713 | &g ae ap o] AyAT AE LW PERY 57|12 D AR
3} | ARy YA 2eon) 2% Y] ARG tle) g |-RE 3 g e ARA B4
A3} | aren eus pEoR Bz any ZudN AALNIE(CGE|-2EdeA HEAANA BAHY
HE | gowss) srned, 020 AdA,| 232 2889 B4 2 4o Aste) Azt
AT | gaas 710) TAHS Ao A
A Ak oJIAHCR] a5 -wAEA Aex gerd A% AsF
U OAIS R AN AT | /1623 vSESHHET) g3|-TERY LAls s WY 9 B
ATAE): 23 91(2010) AN EHo g
ATER, A7 A7l A% 7 Aes g9l 949 Hgaz 2
% 94 7% 239 139 4% AEse) BE LAzls pEEE
o 7Rl s wisk 84
S 2 AEE qUA A7 A8 quA ANEe 9 eAsks| ASE A A 2 ARG A
d 33 Fjaer W23, 9 BE AW Sof o) B AZ% 2L Ao Yoy 7
SATAAE): 2AIE 92010) 3 EHFA Aeto AR 9 ALghe|e AF
AT AZEY oux A7 U H 7)% Ax
=4 o)ga) pasid =) B 42 )
A | gar Aor
Xl‘j? S A% RIS 93 A% | A 57 54 2 24 IAERA, RIAEA, 2
s | B ek s B 73 0 2 |39 AT 2oux EBN2E HolE(HE
S TR 247 ) IS By 4% A B4 B =A% B 24
S [T S A58 ek A, A% 434 ouiA] v B
AYEA 7% 9 BHS 53 AU A
o x{]A]
SABEEAY ATE 1o OB | BT AEEE Sk 9] @ 2R
Bl i e AW AT ST AZE L) ulE 4| )R AN
ATAAR): 25 901) 9 A7)% A EAY 2 A% AZ A 4
ATER SEANAEE FHOE & 5 A5TAH
SAGE A% AZE duA) AT SN H|E T EAlolg A%
A58 e B LAl wiET T T S92 913 A 7] Aok
EAjolg H571% A

14 2IziZ0IUX| STalAlAO| BT - DI7HE0F HRWST o7



= AR ATote] a4
= A7 EH | A7 | Fed7ug
TEA =7PdEeluA AL el EolE A 4 7VAEUADB ARTE 4 2
Eu dole] 72 st 8 AR |3f-9) Az TR AAAA vHd
AEAY Fobd 28U =2 9 B|AYHRE 28 A=2elUAElolE |-=-9) AeduA HolE 284
B o | @A e 2 L 24
T - AeodAEelY &S 7o |-SE-TikEopd 285 A R 3
i3 %% ARkEoR Sk derh AW B2
oA %

J
ki)
©
30
i
H
N
Y
g

=l
B AT AZZYYRRG AZo|UAAEY FEt 2F 4
AHIA

AU A AR dlolEHo]lA8) #57]710Q] 20129 1€ E 20154 1297HAE
H

1742 9= st
2) HTUS U

@ ZSOILIXIZE 0| U 7|ZZA}

AL ool ouz|aueF dlojele] Agtez FAH golguolat Y & Ty
dlolEl7h e o] R Q= Bl-dlo]E o]BR  ITRopoA TR gl ARTX 3
MU R 0|24 AE7l FBasit E3], Y AZEY oy b AHE pRog
ﬂi%@ FrgE U ALY REAA (GIS) AAE o]=& AuElstal, o9t I, R A
AGEFEL EAZE 2 A7t Qe BEFY g FHoR P/ dojeHe e
9gl 11?471‘:”5 kel taf o]22 HEZF Hasie),

o= AV HiE AES fIe 71T dof wEY a&F
et Aot ARBIAIAE o] whE
ol HAL £ ALEE 29FA, AR, JUARE, =YY 5 % FHHo=
gpetslal AAEE EEeth tlEo] U AERoke 2AVFA wWiEES #E] ¢

g AdEodA] Holy 53 Z-8o Hdt s vrefRith

1o

:‘é
_C>|L
£l
30
o
%
ofl
>~
>
k)
ofN
f D\i _I
é
_L.
)
fin}
o
o

M1z« M2 15



@ riziSolux] EFTaIAAY 75 2N U B2EY Y
o -vlo|e|g xegre] dAAs] et A

¥ nAnE vgor @A 7EE AR

BAsle] FEuA LS o 7| 2ATE AR

=~

Kl
-
BN
e
_>d:
)
N
rE
r o)
r
-
i
)
M
1%
o

Y
D)
offt
o
r ~{
AU
>
[~
T,
n)
©
i)
24
X
i

SEEY Lo FbHe deovAEelEE AR} sk Aoty mEkA A
%oﬂbﬂxl—%*—éﬂi AEAA Be71He] d=gydolA AleEe AeolvAdolse] o
AAIRE ARAA W] A5st7] fdh 27 stefite ARty dSsdolE(dsEdd
Aok AzollvAE o8 (7oA TR =2 48 dAARE ARl dlojeH)
O|AR 53 o]F, Hloly Y FAYHEE B, AHolE o AFH HxE dsle A
L3y e AT 2 A AEouAEe] XHEAAE &dshd, dEH 7]

B dEo U AA =S AdER Eadt

Q@ I7IA=0l|UX| STEAAY ZoFE S MRt

soME ARl &ols 282 =+ e EREFE AT g &
2 5 AT, dEolvAEs dddez dEsta e sfdiEE L AuA A=E
; uteh, deouxavFge] S45= AFEE &

O (B+=A 1) A=0Ux| Cole 7= H 222 Il SEmet

- ye] d=olvA dlolg e &§7y 9 AaF guehe E*”OM SEl
= S8 Hdstal e T—Q—%7}4 A&z folg &§7]Hoe
o3t E3ke ulo}

S ARelUA Beo] Bxa il Ad F7ke] ABoluA HolE B8
1 FF =7

o] 528 =50 G5 AABIUNERRE 5 UL} TE o

N
[¢]

F

P4 3¢
D (9725 2) RIZ0ILIX| X TE b U ShiY =51 BEDH s
- AZE QYRS S ABYRL AUATF FANN AT A
138 FH oux Y dolez T ANHole ARTEE A
sha GANS Ae

16 IziZ0|Ux| SBmalAlAHo| BT - BizHE0F HRYST %7




O (

.

3lQ H
=0 o

— @ Aol ABouA dolg T2 Batl AARRREE AT A4
olE7]o] A8E ABNUANE ZHEL Ateia 1 HHL et
S84 e B
=5 3) ASUXXIE FAloZ US0|K| SeEelMAL] Hopd HRUOH HA|
— FAABYA Hoj SMA%RAY ATAAZE UA A, &4
4), SEadolEel dAT ABeuA 4% F), AEE
1 AR AR oA ALRD) Sol BeE 4 e
PHS W wizke] B8

ks 5T AR,
[U7] A3 AR R AR,
g FAll 2 Ropm FAHC

5 =
Sl et AN

A

H1g .

ME 17



29|
e
ol x|
Eflo]

Al2E

1 2853 TAL

S 0] L X| HIO|E{A|AE] 3
QUZEZHEE AlHALY AL

Soluix] Me TSNS U ASSHR

sie| A2 oL X| C|O|E| A|AEIS| THXY

04X clojE &0 2t el

ZI7IHAE0|H K] ESES|A|AEIC] HEH A mtet
« H=EE CfEH
* *IﬁE‘" —E—%‘t{[z{[ ;:'7 Ho oi -
- = 14 K| A H|2F
. 3 A|AHIO| 3HA X HAEN| X AH|ZHHE
« HEHHX| ojx HE
BAEH U SEE £

S S7tH20 U x| BRM A2 SHAE
xl2|y e HASHE 2% AL Hlolsiol W U 73
- HEOIX| HEo| x2WE M MBS AN WY Wy ok
SRS - B colE Aol 21N wer £
BEOIHA| A= A
BUE iy 2 7

HAE
Hgst
gg824
70

=04%| x| = =38

-—
2oL x| X = 7HE

=28t d

+ Web-GIS A|AH N} HE3F A

HE0HX| Co|E{H|0|AE

SoLx| 453

Az Mol Hubut
HEOILX A

HE0LX| HEO| aiZk7futof 2 F%

(a2 1-4] gASER:

Ol

SEHEANAS F

18 ZIIAZ0IUXR|




C-H-A-P-T-E-R-2

A2g A=oURHoE €8 S

ook

1. =L A=0HX[HoH 2H S
2. sfie| ZA=0|HX[H|0|E &E S
3. U=0|HX|0lE 2E AAFY

ook oo

L. =34 dEoduXdoly #d S

1) HEHL L A

SMAZYHO| AZo|LX[CIoH 28

A AZY), o ofs Al
EERREREE 73 AspHoln] 247153,
Al Aol A &8 2 zpglAEeF 7]

o] A Frh wMA%TBANG

=
= HAAEeR AsEol 24UV WS gl ot %E*Q%‘E’Jr %‘ZAWOl “ﬂ*lﬂ

o, B3, ARolyAdolde} s HAAZE ARAAL] FE-edo] TR A

SAARY, & AZE UA-SAA ARAA TH B 232 A
S ohes) s Qe of ARAAL U FEIwe] olUXAEF U &
W MEF 59 BT 1uF ILAFRF GR2AE LI Tk A 101@
= AZZN AEEE U Al Ry $U-HEsHE ARAAY ¥
4 oleh 20164 A A RAL SRALTAL BRAPETA 5 ohgH) A%
2o o4AE BRI sldo] N2ARE AgL ek, oA $H Are B2

M2z - ASoUX|dole &8 S 19



=

(¢
=

=

2 201495 H

]

oA

Al
=

x| 2F

x
0

Aep7h AR ARIAIR AEeluAlH el E

H o 37F A=y A "ol Rzt
100 o

=

-

o

3

4] 2
oA golEer Bl Hrh, FAHCR 7k AR
Mzt g

2

o] 4rf

=

=1

=
A

=

o % AA e

Azzd 1A%y 7]
& Psete
=2 7|

Al
(=

3l
=
AHZ:

Al
o\

=, 5

Hofoll Al

==

AAE =7}
2018WA7HA] ALt o]F 9wl 4

]_

h Y

e

E

JA st % RS A
[¢]

JA 7

o
[ 2-1] AlxF =

o}

A

A

A RS
H T° o
o = =
~ T
%0 oo
“._.A..m HO ~ ™
[©) PR —
— K o o
3 b Tk
Ko =
-k K o s alo
= 0 A
ol T T 5
g T B0
= -7 B0 N0 R m
= u U7H g .JX MH_
H <l = o AN
_MA_“ RSN M.V_m B
U o o B EK
Brd | X+ P
2 woo
o & = 0
._Ano :._._ ||_._ ﬂ E.E s
80 KR = o Mo
r Iim o M
0| = == ~ E-
o 0| 3l o of =) E.E OT_
o o R | | 5 ml i % &
] = m N - —
PR R - R
Kk N 00| S| e oH| o o 3 ooy %
alc il | Klo zi| R r
oA R o) | O ~ N
Wl = Dlzo| M- K| — L — TR R
ol < | ok I o E L =
BT A = i - 3| TR OE | o ol —_
B | ™ g m| ® ~| 8|=| | BjHO - Moz
R 2N g B = ) T = it I o
| o |F| oK | oH R KO bt T
@l | | E o 2 M FlOFmo | g oa o
Op gt md e w2 E T
IH N od) ok om) oe| X ok ok R ko R W o T om
| '~ T N A NI D =
H__l N x:. W-F_l _x_._. N N _x_._. N N Mu_u _lu_ mAn_| ~
L G AT T T B N IO S s
mm LG T I I= B O  LLSL:
¥ <| S| PN S Gk S RHB S B N
- o i S o oo

. pp.33-34,

=

=7 =72

==

1=

H7
i

PHIRE

24) ZEWSL013)
20 =7pzA=olux|



rr
i)
o
d
Ml
et
oldt
e,
)
=)
o
2}
i
)
2
j _1
N
_>,i
J_4
2
-,
k
=
4,
Y
i
=2
Y
o
o
T
il

- = = - O o=
2013 FEWFHE A7 =HAS PRI TARAY'E AN TAF
Adle A58 AR, 7e, A9EE 59 iR E Algsi, dEouvA] JEF

=
=
MAILE S S A= of 68009 5= ouAan] d3A=2E F7iskL Sl

@ E BN TES MUl ofuiximzh e ofgeiLy EEES { HEOLIX] EESTHAIAR FEET IS kY] 2ud ojzony

@ ORI M S Bl @mwwg/w% 5 @ MRS HE0|LIX] HEZIHAAS L o1 @
we! ol -

»»»»»»»

s 2 2 [: - & _m
i — Quficinnia,
o P _ =
- =D = e MHIA Br271)

— B 309710] BUE BAUD YBLCH

EEEUEEE

T C
- -
E SNs= ssict B i
a 5 G ) cane AAIE
oao . 7 e e e B e
e I — zasst g L = A= i
tice & News. 24 7 . -
et Guide [ 0.0 gesn
it - . 031-260-4201,3
, AN 02-2187-4040,1 iEEmER
Q) ==a3= L =] Q) ==us=

[0 2-1] J2IEAIHQ HAZ MH[A B AFZZ o|UX|AH|SH(EHa
HEANUXIZEZINA AR (L)
Ex 1 HE0HX| HEZINAIAE(SR), hitp://open.greentogether.go.kr/. (2016.6.15.)
HEE olHX|AHISE(Z}), htto://www.greentogether.go.kr/ecm/cvl/index.do. (2016.6.15.)

25) SMASTE T2IE7|0, hitp://www.greentogether.go.kr/. (2016.6.15))
26) ZidEl 2|20 ), ‘It ABUXISEREIAAGC] HolE SE 24 2 Mgl AT ouXEE,
25(1) pp.131—144.

HM2d - ASoux|colE 28 S8 21



JEFA 221 ol Of|L4 2]

13 &Mt

wné&ﬂasmﬂﬁmﬂ
Jus SHEHR!

HE
ojizz e ‘
y

B 71 azga
; m oznmnan f osmmes
o S L i
)
Az O (B0 ([ _ l;? ! 5
‘—‘4“ \

227 22 24 ol 2 R&D
ol =3| Zta207] ABUE e
iAolE w3 >

Q) ==a5=
[22 2-2] X2 JHEt ZENEY =SMAZTE J2E|H

EX ¢ SMASZY JSAH,

= T

http: //www.greentogether.go.kr/. (2016.6.15.)

a0 WA, el HRE AFEAR WY ANAY, AF2Y
MU AR A R 5 ARt ot e F
W omde] the B4, WA A 9 A=At Ale Awsa ook 34
Aot FHARITAL FEDTY & :
©F APL AHIAE AFHL U, FE
TS Fol AZe AuZsEL B A
S

WouzUsne Zude A5 6 9

HZHOJE ARG AJAH

B e S e et

B HMRLHE

TR & P C i s

opgam sy
(2 EAPI IO EZ0])

S80|oIE{ XL (Data.go.kr)

b
|
5
!
o
nE
4
i}

..A_l
-9 AP AlY HA U 01 \® -
- MHIAKEY 9! URL 1B G
©HENUY

-o|g 57 U FUE

[22] 2-3] Z4=0|0|E| QIZIHEIAIABIO| QI AP AH|A JHEE
£X : FEWSR(2015), “2.8% 7ol /Y AESHE of A 22 »
Qo . EEXIRE, 11€H9YUXL

22 ZI7RIS0IUR| SEHEz|AlARC] BZ - CIZHE0l EERieH o7



2) AR JHar o 7

H

D ZIIHS0|LX| SER|AIAE

Sk

20109 WHEAFEAZA] EXFUATA(C]S LEDL b ABeUA £
PAAE TE7EANS SN LHE: 94 ARoux dole weldge Bl
ol 4uo) BAYS sotstn AR AuFE FHOE FUPR ALHTFES

Slat 394 FAALE AP,

r

ol

B8 ﬁiha‘:—ﬂiﬁa YRS geiol HMAZEY IARAGE B doly 4
YR AeY 29 sk o

@ AUSoHXEZ|AAR(BEMS)

S7HAEANAA e Qo] AR FFFAA AFste dolHe LRF&S EE
71 flall AETHE v TEE g HEe] AAdo] #ek At &k o|FA| 1
et @AZMA AEAHA I A AR (BEMS) Q] 7]&8E =o]7] fIgh Aot Wit &
o dloJe7} FA =L 9l dlolH e 54 L83 ul-tlolg 4o 78l =
U A A" o] Bgt dAtel sftko] 218 Folch, F3at wiztollA] WarE A A+t
IS Bl @ AHolA W AEUAIEAIAR Y] dFAE ghofsitt

27) 1247 (2010~2012) ZA20{|4K| EG2| AAE 1= | HS0|HKX| EARE 2 AAE! 7 HIS T
2CH| (2011~ 2014) AZ0|HX| BLIER] AAE 7= - ILEZ] AAS] B0 JHISE Cf

3T (2013~2020) ZASME S5 AAS 1= 1 H20||UX| E82] AAEDHE 2 2%
28) RECHAR 2201, =7t H20|UX| SeFEE SEUCH JiE A, | FESHYE ppl4-6

M2 - Z2oluxitols B8 S5 23



O ICT 7|8t =0l AXRHZ|A AR

LEIERL AENEALY|EAORE 2013FEE 2014 7FA] ICT 7]HF W=
g AEovATerad =7et 75 9 A9 AFLHAE AR 1ICTe
Information and Communication Technology®| ¢FAlZ AHFA7|&S AT} T
A= AAdES ez o 9 d3advE AR AsAoALEs A28
3 149 ol st AFA. 2uHoR ouxEdayt W An|AYge] HEouR| Al
2H(BEMS) 9] gy} @43to] 7]o{dk Zlolef Hal Qlrt 29,

o] 7l&& 53] 7|E $4% A=l BEMSE AHE 1as dA4HHrES S
2837] 99 1017142 4%, 94 ¢
2 g, Aed 7Y wAE AT o e WdeE AXNEHJAHFELETT ¢, 2014

[6)
12). B8] SAAEE AL o AvtE ABUA Bl vlde udom § F

= - = o w
ADPES of| 2| 3Ha| Y AT AL 244 S 2t
=0 i 5 =
EAMSE o iR B Yl A 75
v d A -
H8E
I vV &
oflfz| Mz 71 &7 BE 7tolE2}l & HEgget et AAl |
|
H 25
BEMS &HJ3t5 21% AHGAE 7I“f—l
7|“*-7'—=r“' 7 A SolUiRHEA AR S 7
= BEMS M 524 ZF3t oA = ASE ouiX| ZenE| A5 AT
= BEMS 22 ggﬁ} 01-71 = USRE ofuiX| o 4T A7

= ICT 7|EF BEMS Platform ¢3¢

BEMS 7|2 17|2] 258l ZH 3
A ESHE F WA 2 47| ST

* BEMS 7|gh HHIA|AE KMo 202|F 7HE = BEMSCO[E{7[EF A|2 20| REIHED} 0|5 &8 XX 2 Y
* BEMSY|t AZ0fL{X| SSTIT R AHOIME 7|27Hg = EVBH[E[0|H St S A8 St B ADjE BAVEHE it
" UE 8EY LUEALAE AR H87IE Y = USOX|ZEA |2 21 2 Fovard EF D E K

[ 2-4] ICT 7| HSOLIRIZ2IAIAR ZQI7|8t 15 o AZ7|E/e70| nhy
Ex | FEWESL 2A(2014), TICTI BES ABOLIXITIAAHBEMS) E27I8 75

Y ME 7|8 67, | ZEDSS

= o =

r

>
Ol
N

for
K%

29 ZEWES 22014), CT7IEt UEE HSUXRERAARBEMS) =7 7= 2
T, =EuSE, pp. 36

24 Z71AS0|UX| SEH2IAARC BT - QIZHR0F 2o ¢



0 ei-glole BAY I ZAS0|URIZEIALARY

AU Ll YRS 9ol AL BEHL AN RS A2
NS Qg3 1 BESHS AL FEOR

201394 AMHoz AHF Sk daFel Zahes BEMSAYE W
=25 e}, Wgel U AE $24 YEYI) AT AR Y oA A
5 A

S gl A

f

HE A9E Aks 3T

T of ig: -IN
o
e
=
0
ol
o
>
>
)
o
U
4
ox
HE
Shis

lO 1z
RS
£
o
v
ot
o
HL
i
=)
oft
o
U
>
>
)

ghrdEl e AMIHOE 7Nk ofluA] AdYe Aglstal gt AMBUE Z83f A
SApo] A7)4H fEHe BAst AXF 2FE AAIS A Uz EFSs Frdf &
EIAAE =Xstasl grojo, of2idt ¢zt o AGFRI o oA Hy FA e
of gehds FET = Qe B FADBE AR LEFORA H-HolH £47]

[

RE U A2l A Ag) o] dgho 2 HFouAe|A|Adle] 2oE Fleg wehdE,

R
k-

]

27}o|| L x| S3|
ZEEH A A
| CluRRFeRe) )
(TE3s0 | usass o Lt (JEREAN
-SSRl : wima | 4 A7hee (\my
w i e =}

N ;:;—‘EE:E:: HAFag o, CHAH[SIRIZAL - HAH A
ST 2 = r " ObRbim | - oldmizEiEs
e . b | - ouaiees

~;ia;1ani IS - 2FATH
Rlefciai3 5 | 4 - xEABE 5
- K|St 8% \EpanE )
- o) ~ _adle
o4
P
[ 2e=7 |
(AAE2HEA) ‘
|- SRR

(23 2-5] olldx|2d SA 7 X SREWUZ2 of
EX: Y 21(2014), TOIHXISZ HCO|E AR EARAT, |
OIUXIEMATH, p.62.

30) YAl 2(2014), TOIHXIREE HHI0E SEAR AT, | AUXEMTR, p. 35-36.

31) AMI(Advanced Metering Infrastructure) : ¥4&F FAHS o] &3ty 77 59 AUA] AR tigh 4
A, AHAR 3 M, e aFA A8, 7IEF BUb Au2ot Jbed AEHA AR" (EA LA,
Z%2)(2014)

H27 - ASoUX|HolH &8 & 25



2. 59 A=A oy &8 S8

1) HEHL W A

o2

D Energy Performance of Building Directive (EPBD)32)
2002 EU 287§=r3t =29o]= oyx] a& E Hokt gt Ak el A4S
A5 aRsa Sy 4529 JUAESIE oly BXE & WK Concerted

Action,CA)¢]l "Energy Performance of Building Directive (CA EPBD); & 9]

r

EPBDE EUY| ofux] &% el o) 30 7|Fo|v, LEAlN 8 2%
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— WA 1,000m EFAZEL Display Energy Certificate (DEC, oA el=
AE S Aol AA

@ Office of Energy Efficiency & Renewable Energy (EERE)33)

52 FYHFY] oA F(Department of Energy)?t 5t oyAme B A4
XA (Office of Energy Efficiency & Renewable Energy(EERE))2 293l ot
EERE= HEoUAaE, AR, il 5o He AlduA] 7jes F2AH]
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2 ARAAE 259 AUANCE BT 93 TR A ATFANE ol
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J1%H] o] Hla) oliulo] H& WAH AW Wiy 93t ARE swAE e A3
B}, whedt BAel ATEETA 0] ohd, ATATE AT H8a) A7 AYs
H 714d AL nedd B P AY7IE 37 ARuge Fof A4

4ol Bolig AYE,

il (

33) US. DOE http://energy.gov/eere/office—energy—efficiency—renewable—energy (2016,11.9,)
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Phase 1 Phase 2: Phase 3:

Applled Research Development and Demonstration Focus on Market Barrlers
E;?fﬁg;’;ﬁ;ﬁm o No Identified path for
technology to yield benefits,

Q“é‘-av_-, EERE doas not invest
Incumbent ) ”®
Technology—
Extermal
Cost Technoloay |5 less

Techrclogy has Several potential specific competitive, EERE

potertial to yield cost technologies identified ends investmant

] affactive benefits,
S EERE Invests
Applied RED EERE switches
brings down cost imvestmant to technology
with better potential Mew
Technology—
Total Cost
Ircumbent T
Technology—
Total Cost = New
i Technology—
"7 Direct Cost
i EERE Not EERE Deployment identified as industry adopts technology after
Imvested e Invested kizy activity to narrow tha It bacomes directly competitive

gap betwesn parceived

decision points
R * price ard true price

Investment ends

EERE exits and moves on
to a new technclogy

[13 2-6] EEREQ| SAIZSHO| XMaknt FXIupPy
£X| : US.DOE(2015), 20716-2020 STRATEGIC PLAN and Implementing Framework, 0.6.

@ O/=2 F=2A| : Zone Green34)

Zone Green< F+8A] TEA|AE=Z(New York City Department of City Planning
(Dep)o] 19 g A 9 /jESE 95 AL Fofrt He ARFES AAS & &
Ao} 2o Haoleh, Ay % ulg AL RS AROIA A, $4 e, =

of
A QMRS AR AAT B AE A, Bh iE Az A4S A8AE B4
HE BE sk otk AR U HES kol7] AT BHow SEA o] PAH
AZTAS ABSAY 231 95 ARIUA YRS FoAT)

ABABE % 7M. AReEo] oUARS, UxF W, 4RI, Hapl

|
A, uhgoluAE FH skt gk FA4 A o) w9} gt

rz

34) NYC, http://mwww.nyc.gov/himl/gbee/html/codes/zone.shtml (2016,11.9.)
&8 22014), "ESEXEME=E 12t HERRRAUIA Sz 2] M A7, HASEAEIA

Ooono

T4, pp. 87~89,
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[ 2-2] 0= 5=2A| Zone Green ML

5c Al ZBHUHE
c U= Y HEJ|s ez dHY H|E EHO0| JtsSSiL M=
71E U= Ho| HEM 2 E= 8 A HEE L5 HMEt
Energy-efficient |+ 7|Z A2 UXIZAM O|LHoIN SIREE F718 4+ U ot
Building Walls AsHA 5 o X Melst=E HE
¢ AEAES ©ES Yo SURIMX| AHTNE ST UES US
HH0| M M2
. e JHHIZZIIO| QI XAR x|of2 Iii-| otAFE S| 30% LHO|A Mx
Sun Control Devices | © MEBTS LBRHE xS A WA=l 30% LolA x|
518
© SM=s) O3, WEHNYAAY, XAMTS AUF MY S mMY
Rooftop Greenhouses S #HE YHIS2 UEE =S0/0M Al
and Equipments | ¢ SA0| M3t 242 BN HEEZ £0|2 MK Y1 F
HEHOM A<l
o HYZmE Su Z2 AES0| S0/xEtol 2y HEE dFol
Solar Energy AX| S7tstX|E, =¥ miEel d% 4mE, HAL XS0l &X|sh=
mj2ol AR 18URIVX| 23t HME
Wind Energ © TAZoR AW EHYIY 585t 100IE 0|4 F0l9 2o
y _ . -
42 SHUMI|E 55I0|E =0|7HX| HX|SIEE &
Figure 27: Gross Floor Area and Energy Use Intensity B Multifamily ==@u== Multifamily
by Decade Built (LL84 data) Housing Housing Median
Building booms occurred in the 1920s, 1960s, and 2000s. (NY U CUSP) Office Office Median
180 -1 350
160 |~
-1 300
140 [~
-l 250
120 |~
100 | -1 200

g l -1 150
‘-...--...-_.

| l 1
o
-"
R L
o I- @ ...._.____'____r.-.... - %,
‘®
100
40 |-
- so
20 |~ I
AN u

Pre- 1800 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010
1900

Gross Floor Area (millions of sf)
Weather Normalized, Source Energy Use Intensity (kBtu/sf)

Decade Built

(A8 2-7] w2AQl =¥ AW HZF SIIFM} olUX|AH|ZO| Hrgt AZE SotH|w
&% : The City of New York(2016). NEW YORK CITY" S ENERGY AND WATER USE 2013 REFORT. p. 34.
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@ "= MEA| : The Merton Rule3b)

G2 AHFHEQ Merton council> Ao w2 oz =229 10%0]/o|
sl YA A EH] AR E 73} Sk XﬂE% 20039 AlAsl &8t Ut >
TFHS EZUT B ASE0] tidolt, o] MEES HUAR g AEEH Yol =
HAZY A F dF2 R
HEEY BAFA = YA a&s SAXCRE aelh wix], & T AE4A
£ dHstH, A Aol o= A&7 Am Ee B} HIE
Bd, Alg, mlojemis 5 AR A A7F Ak et o] o
B A S8l oA aEstel I ASAAY ikl S MAskE AS A
EAOo g FEgitt

HE AA| e AWA 19 o] A9 L%ﬂr 1071 oo FARAIE AT 4
©. Planning Policy Statement 22(PPS22)& #-g3lo] 2A7FA 7+2S 93 Ao 7|
A BaEE AR FA Y /\JZH*JMMXl BAe R oUA] AR &% B

r2

&) 10%014 5T 4= glojof gttt 19904, 91| thH] 2006~2007A7HA] ¢
sollA= oUA AREITL 51%014 H9Sw Harstar Qlot, ofdgt AuE &
gREE] A= HE &5 YL
HE E2 BREEMS?} Sustainable Homes¥} 72 QIFA|EQ} oo R A&
SHjof gttt o= AAAIYS HUEH IAV EHw, A7]uE YUY A|AES E5
o]PARE I 4= = A vigor E8Ea Qi)
® JHLIC BHH A] :Green Homes Programs36)

Ayt WS A= FHof] A&7 8 AEE ETIAA AY S FHATL
X YA, =, 8aF Adts AL 7IEHFSRE 2020@7H4] HE 4

“
=
33% 71 oAUA 4vlE Eo]il, 203097 = Be FHEO| @AFHAHI He A=

35) Merton Council, http://www.merton.gov.uk/environment/planning/planningpolicy/mertonrule.htm
(2016.11.9.)
zEd Qo) TEBEXEAMEE DSt ASREERAUEA HIEZ e I o, ASEAEZA
T4, pp. 92~A3,

36) City of Vancouver, http://vancouver.ca/home—property—development/green—home—building—policies.a
spx.. (201611.9)

SReg0), AP REERC0CR 2ME1M, | 012201 SEAIRA pp. 10T,
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232 2005 1HRY ZZFHGBS; Green Building Strategy)o] gt ZdHES st
dAE AgE Fl

4
ABREY W2 A 93 AR 49 2F F ol
nd

A4 W AZxd e U EE HA71EY o
TR E4afok stnl, o2 913 Az el U HLIE R 12744 TR &

e C|Xfel @4 M2 CIxtel

1 Efficient Lighting LED & OUX| E80] =8 TH Al

2 Energy Display et ™ Ar8E #EAlsiF= 0|7 EX|

3 Gas Fireplace Efficiency dt 20N ™7 "EHtF 7hsst 7tAsSiE2 HEAE
4 Window Performance Energy Star LabelO| HEA|E ZE AtE

5 Ventilator Heat Recovery Ventilator(HRV) AX|

6 Exterior Walls 2x6 H42e| HoE A|Zst HEds S

7 Toilets Dual—-flush H7| lE= 11§ & Single—flush BH7| A2
8 Under—slab Insulation R12 7|&0| %= dHtE &2t2 StExi AX|

9 Basement Walls otE =0| Xlotel 42 Y sdst HE & =&
10 | Pre Piping AlZE FEHS 50mm EUZBE 271 MX|

T | oo ecionsy | BIlE YA MR % EaH wXE s pEd £2
12 Car Charger SIO|EZ|E, MI|XISXIE 5t EFAIN AX|

£X]: City of Vancouver, http://vancouver.ca/home—property—development/green—home—building—pol
icies.aspx (2016.11.9.)

® Y= QTSHOIA| : Smart City Project, Yokohama3?)

QA= 20109 R =7F AR Aol Al A oA AR A
sEIz| o7 HAEo] ‘QFstul ARfEAE] ZRAE'S 2% F oltt, Ministry
of Economy, Trade and Industryo]Al |72 xAsta, A= 274, 7H4. 7

AGAFTUE, A ALSALFEY oA HEE fsf dAF], = Tk EA

37) City of Yokohama(2011),  “Yokohama Smart City Project” ,  TEnergy Smart Communities Initiative, |
http://esci—ksp.org/wp/wp—content/uploads/2012/05/Yokohama—Smart—City—Project—YSCP. pdf,
(2016.11.9)

MSEEA2015), Smart Green City 7342 @Ieh APERICH 1 JIIIOF | MSEEA|
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vh WA AR, shtbay 5wz sl AuEeR @4el Hgqct

27k WE A AYEks] s AA ouA AN AN AT A
S BEE Y AAIUx] A (PV 2TMW, Solar Heating), Fovix|whe)A|2d
(HEMS) 4,000 7} %), 28o| x| ¢e] A28 (BEMS) %), A 2§ BV 2,000%)

0 FAL A, ARUHIUATYALHCEMS) o 24, ADR: BE (FF A
0 +)E w4 329 AFTee] AL vihEvigel a1 AU U, e
HANY A, BET ek ARG D YAl AT ek, azsht a7

% )
wel AG@F ¥ e FEu 9ol

Folo] 714, WA, ARUE, AUAR, B 59 UA HelAsY @
Felole] Sl A, A, A7 5 WA, 4 ESS 5 el

9 483 £9she Aol s AU Ygolh

o Hagf supoy oant

-‘ Kohoku Newtown area e : a
\’U o b T -
L, Ny
O] ® o e

g

Superhigh s

office buitding Subetidnd Smar housing

ll
vy Smat budlcing 2
Uy Evahengior
**'ﬁ ﬂﬂ"l w’E_'_lnmnm e
s "«ﬁ’

o AL o locsl
o contrn itk Fhalteclis

‘ Mmatu Mirai 21 area

J Factory erea
z‘“ “ - ; '.
Yokohama Graen\fallev area {g w : :
KCEMS #FEMS

* .
+r
: %y d
WrHEMS WEV

~Elncttic Powe -
Semle e han o
*BEMS  *Other projects e e ﬂ

Coaparsiion gl the

S s-t

[12 2-8] RT50F AQIE A|E| AZSSHO| MAHAIY LR
£X| : City of Yokohama, http://www.city.yokohama.lg.ip/ondan/english/yscp/, (2016.11.9.)

amsiile EADSle] ofuix pele Asteld AW oux HEHomA
HEMS(Home Energy Management System) %! BEMSQ| RS digict AEA A
Foz AbHE oUAAuE ARE FPANAN AT HEH0E CEMSCommunity
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Hu

Energy Management System)& @38 oz #e] 9 oz E8AA 15 HE
F w3t FSUAE o] ARgARe] oA HEE I3 HRATO BeS
dafgolzagtde] FA'E RER FUS oz Algn e dF s7tE
Sobs AL o) ABouA] aujgrel APl YAHEES shes) Ageta
ok oF 1807Hl9] 22u]§ % oF 607G BrFOoT AFdte] ofux] AZel Al
steglofo] shgat Bl U x] AvlE JREE YOS wAEY] 93 AL EY o]
Aae ﬂga—gw. o)F Ba AFEL ABIUA FYriL ABUATRE &Hom
T 4 =S ol oyl AZo|uxdue] 44, RPSAE, BaIE 5 &
DE ﬂﬂHXﬂEOﬂ Fold 4 QES FrEsta e,

Hir
o
O M N

ol

Fl

o

@ 0O|= : EnergySmart Schools39)

)=+ Energy Smart Schools ZZ 1ML U S. Department of Energy (DOE)%2}
2 skl @ A ARYE 230 Hol 7% shngel oux 4v] 30% AL 9
ghEod EEJE“O]T‘% F 6009 2 FHste] A= udEe] ouA Aes ol

Agom oARE B % 9 AP IS BEe Baol w27
HHoz Adste AAz G

‘o] 7132 A o)kl 93] (National School Boards Association), Ul=r ASAMY
3, TAYEE 5 AAAS BY w9 BAR 5 BNA, 7 2o oudEg ¥
g 718 5 HER 2ok 209970 FRtt gtale] AEouA] AR E vl= SR
%A (Environmental Protection Agency, EPA)%] ESPM(Energy Star Portfolio
Manager)& &3l Zefsto] AREA7E Azo] Wt RS A4 desto] AdaoluA AR
Ft 224 Blao]] ZEHaL ik 53] w&A AUA e AEodAMAmE 2
2 ShmaBe] oA ASFE sk oA ASTol WRT AHYS T

of &&sitt tjxA9l o2 Whitman—Hanson Regional High School4OAHE &

-

38) ZESHUE 2|(2011), "=VIASOIUX] SEE SO WL 5L, | pp. 62~63,

39) EnergySmart Schools, hitp://doe.cefpi.org/. (2016.6.15)

40) US. DOE(009), ‘EnergySmart Schools case Study” ,  TEERE, , hitp://appsi.eere.energy.gov/ouiding
s/publications/pdis/energysmartschools/ess_whitman—hanson_cs.pdf, (2016,6.15,)
2014 22012, UUX| ds TS et SwiE JHEs T FTEP Jfdder T MSEAA
T HMN13H pp.164~166,
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[Whitman—Hanson Regional High School]
e Massachusetts Green School Inifiative” St 78S 2510 Massachusetts Technology Collaborativeo| Ad
650tE X3
o XIIRHZ EHQZEEM  CHX| &F DASs 7|2eA S NREL(Natonal Renewable Energy  Laboratory)2]
PVWatts 1 ool Tf HZEEI0] F|ASHO| 0| 7SI MEE AR, EY PVOIUX] dAkE A

[23 2-9] Whitman—Hanson Regional 15stm XZal 24t0 Ax|= PV,
£X%| : Boston.com, www.boston.com. (2016.6.15.)

2) AMA”] Y & 3F
@ Intelligent Use of Buildings’ Energy Information (IntUBE)41)
IntUBEE &= ofyA AR AF2Q AMS A= A=
SHoE IFA =Y, ofddE, ojgelol, HEHE, kzgo], A9l g
o] 97} =7te] 127]) FEYEC] 3522 FHETEA=RE HYS ot A ¢
oltf, IntUBE:= Hefwd] ouAanzs st bAoA JEE AlTge
AUAAREAL 2482 oUAETS T 4 s FHHSE freshe o] F4olr, ®
o MEASES vREd S99 dEALEe HA ICT 7ed st oA HH
of pelEl AHAZ AFein, §AA) e 7] EE

il

ofN ¥ mu

HUOR :lo

Z

-,
A A'S S8l 2020 7H4] oflHA] B&4 202 sHE HEE A dE 9 7|1E e
o Bl AIARRAS T Ol AN @ e A g
[ntUBES] ABANE SHGEES FEokA 9u £ of B40] Ao thgt o
1) EC ERKC, hitps://setis.ec.europa.eu/energy—research/project/intelligent—use—buildings—energy—inform

ation. (2016.6.2)
UCC Environmental Research Institute, https://www.ucc, |e/en/er|/pr01ecs/|n ube/ (2016.6.2.)
ZESHRUE 2201), "ZRAS0UX| SEEE Sguiot i T, | ZESHRERE pp. 6466,
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A 2otPe W AAste] AR @ Ay S FRA A2 AnA
oR YT 5 UE THE] ok Yot §7 ABeluA Lv] BePRs 15
7 915 EHEA ke A HAA et E25 A

=9 ouAangEe} BE RS gl
2HE =9E HHOR 9w 1270 HEW A7t ety FYS Aotk dEely
AHHE eslo] g7 H|ZYA Bok2 AAsto] B Al 9 AlAz

sha glon], oux|aus HRE FRste] ABolUA| Ao 7|2A s} Hel,

b

ENERGY INFORMATION CYCLE

Climate
= *
s e S
BI.::::;HQ E BIM server E
‘ i1 Designer
v R e R
RESOURCS v Vv USERS
Simulation I * I Buildi
data C PIM server Cc Ctier
E i E
—_
Mor;:glng S RD server S
v

[23 2-10] IntUBE Z2HMEQ°| ZIS0|HX| HEXtAS| &E#2IHEE
EX: Mia Ala—Juusela(2011), ‘“Intelligent Use of Buildings’ Energy information” , TEC
SETIS, , htips://setis.ec.europa.eu/energy—research/sites/default/files/static—projects/files/
INtUBE FinalReport 20110621 VTTmai.pdf (2016.6.2.)

@ Standard Energy Efficiency Data Platiorm (SEED)42)
al= o R F(DOE) oA HAETe]9] oft#] &M JRE #esty] $Jd] EERE

Abs} AZ7]4 AFE=E(Building Technologies Office)o|A] 7Habe] SJals Ao %]
s

42)  US. Depatment of Enegy, hiip://energy.gov/ecre/buildings/standard—energy—efficiency—data—platiorm,
(2016.62)
Lawrence Berkeley National Laboratory, http://seedinfo.lblgov/. (2016.6.2.)

M2 - d=oHXdole 28 S8 35



Asi7AY A oix mE
AR e 9 AR ART

Z2aY Folg Y A
§, B 712 o = 437, 2013, p.74).
e

mEglo] A @ FAYA S 9 v oA

Ol= Ofl4X[S(US Department of Energy, DOE):

Institute for Market Transformation SEED &21 2! &2 X

Lawrence Berkeley National Laboratory: ATEQ|N JHet 2 7|& XY

National Renewable Energy Laboratory: AZEQ0] 7Hgh 2 S

glolEHo| AR A R 5H= AEY|9|E+= Address, PM Property ID, Premises

Gross Floor Area, Premises Occupancy Classification, Site Eui, Tax Lot ID 5 ©]

H, oL X d|°]E|+= Energy Star Score(Portfolio Manager) ©|C}
W2 AREAEo] ofeFEh HlolE AAREE HolEE ol

SEEDY] dlo]g] 3]
LAl Al 7] % (property  tax

U= AlAHlo|M| EPA’s Portfolio Manager,
assessor records), Green Button data, 181l ZFA} A& E(audit findings) 53 &S

= ol o5 F7sto] Hlolg o)A =3t

od dolfes
SHAI

[E 2-4] SEED OB S ISt 387X| SHA

0o

=
=

Address Line 1&2
Building Certification, Building Count,

Block Number, City
Conditioned Floor Area, County/Ward/Borough, Custom ID 1

Energy Alerts, Energy Score
Generation Date, Gross Floor Area

Lot Number
SEED Occupied Floor Area, Owner, Owner Address, Owner City State, Owner
o &= Email, Owner Postal Code, Owner Telephone

PM Property ID, Postal Code, Property Name
Recent Sale Date, Release Date
Site EUI Weather Normalized, Space Alerts, State/Province
Tax Lot ID
Use Description

Site EUI,

Year Built, Year Ending
&{:SEED 1.0, https://docs.google.com/a/lbl.gov/viewer ?a=v&pid=sites&srcid=bGJsLmavanxzZWVkiGd4OjcyYmFYzkOThiYjAyN2E. (2016.6.2.)
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® Building America Program43)

Building America (BA) = F7-& A=9 ouAl A&, U4, 4. 7HA34,

Horst & dFAIS st =2 aHWoltl U.S. Department of Energy (DOE)Q] AF4e}
A% AE7) Hol ko] i 7 AUS HEshs JAS(NT, e, Am)T Ty
il

tlo
__)&’

=

T FEor 29HT) 2020974 AEFHO 60%, 7|EFE ] 40% oY
=2]
=

714 Hopol 5% oz Mok (20104 71E)S B

Building America Program®] &34 Algo|A= 7|d, ©@¥d, HVAC, A&, AU+
712 5 thofst AAM =0 AR ARES AlEdl7] 8] Zero Energy Ready Home,

A7
Energy Star 5 & #¥ ¢S5 Z2IE0 et AZYLES AlEdi.

O]

43)  US. Department of Energy, hitpi//energy.gov/eere/ouildings/ouilding—america—oringing—building—innovat
ions—mmerket. (201662)
ZESHYE 22011, "ZRAS0ILX| SEEE Eget g A, | ZESHIE, pp. 60~61.
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TARGET THESE 3
INTER-RELATED
CHALLENGES

Thermal Load

Low-Load
EM, HVAL

Ventiiation
&IAD

Low-Loan
BN HiRE

i EfE wwater Birig, kbegr
e
[Z12! 2—11] Building America Program®| 2%

(EX : US. Department of Energy, http://energy.gov/eere/buildings/building—ameri
ca—research—market—process, 2016.6.2.)

"
&
=
=
2

=
o
=

b

=

m

1]

e

)
(=4

o
i
=

2

c
=

@ NEED(National Energy Efficiency Data Framework)44)

NEEDE 9% o|u%|7] =9 81E(DECC, Department of Energy & Climate Change
of UK)7} SFFA=A FAUEY BlFA AE5Y olvAl AR aaAdol gt ofsf
£ =ol7] §Igt oA E HeA 2ol FAA LR ofyA] AREAS] 254E 5 T
A 5o oy axnmlgke] o|GA FIFe T, YA Lo FFE F= oHA &
EARE worst] o BFEE 5 ATAR A FEeE ovX] an[HolHE ARTt Al
2o},

NEEDS] AHEAA= o=+ U -,—]]01294 AE=7}¥S NLPG(the National Land
and Property Gazetteer)o] wh FEH, ZF 7Pguich AAE oy R a&S54g 7oA

FRE FEY o7+ tﬂﬁ}—roﬂ/ﬂ Z/\} TR oA axvlgAe] 5 ks 2 A
714-4] ©|o]E{(HEED, Homes Energy Efficiency Database)E Ql&ZANS| AR} wljAlst
A=o|d A dloleHo] AE Rttt

) T BT, TSRS Bl
ABZIATA, pp. 158~159,
NEED FrameWork, https://mww.gov.uk/government/collections/national—energy—efficiency—data—need—
frameworkitstatistical—releases. 2016.6.2.
Energy Saving Trust, http://mww.energysavingtrust org.uk/scotland/businesses—organisations/data—servi
ces/heed, 2016.6.2.

mjo
ron

P 7SS 2018 HiER S 75 2 BN, 71Ex

#
9
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S HlolE o) Fie FEUA HETA HolHR gL A4 oluX mg
=4 Aw, 7 oux Au] BA, A 9 ks 2 dold, BN &4 W /b S

s oW, ts 47HA] Y HlolE vt 7S e olvAl &n] 40 AM-HETH

/HO

M
ol

Meter point electricity and gas consumption data
* Property attribute data of Valuation Office Agency (VOA)
» Homes Energy Efficiency Database (HEED)

Data modelled by Experian
[& 2-5] NEEDO| AtEEl= ZAS0|HX| &3 oo

Category Source Description

Contains a unique identifier for each
address in England and Wales which is
matched to each of the data sources in
NEED and then used to link data together,
Gas and electricity consumption data for all
domestic and non—domestic meters in GB,
2004-2012 and meter profile for electricity
meters. Gas data are weather corrected.

Premises AddressBase

Energy suppliers and
Gemsery,
Xoserve/Independent
Gas Transporters
Home Energy
Efficiency Database
(HEED), Green Deal
(GD), Energy
Company Obligation
(ECO), Feed—in
Tariffs (FiTs) and
Renewable Heat
Incentive (RHI)

Energy
consumption

Information on energy efficiency measures
installed through government schemes
(including EEC, CERT and CESP4),

Measures
installed

VOA collects property attribute data to
inform its function relating to business rates
and council tax, The data include floor area,
number of bedrooms, property type and
property age.
Modelled data for household characteristics
such as income and tenure,

Valuation Office
Agency (VOA)

Property
attributes

Household

L Experian
characteristics P

Department for
Communities and
Local Government,
Welsh Assembly
Government, Office
for National
Statistics, DECC

EX : UK Department of Energy & Climate Change(2016), ‘Domestic NEED” ,  "GOV.UK, , https://mwwyv.gov.uk/go
vernment/uploads/system/uploads/attachment_data/file/437164/Domestic NEED_Methodology June 2015, pdf, 2016.6.2.

Socio
demographic

Sub-regional flags such as index of multiple
deprivation and fuel poverty levels,

Sk
S
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® Homes Energy Efficiency Database (HEED)45)

HEED= =9 ofyA A H(Energy Saving Trust)o|A He|sh= do|EH|o]
22 =9 FH AU mes iAsh] flel AA B FEgieH, 7Y duAae
E42 R 2Hs1E 27482 dojeuo|Ath

HEED= EfoldAl &8 HaAQE &85 Fd5 Az 4559 duAas
AT WS AESF pobot), d=19e o=
AR A A T HATE A A H 7S
| IS A Brkeds Alestar @5 Sy B dS As) HA s Sl
] &¢{, CERT(Carbon Emission Reduction Target)E E3f oYA|as& H7l9 A GA Hujoj
et HuE A
HEED= 7HEAHlo] A2 oyA] AF7E &l oluAas, sFolur &8,
S HH oA HedTA o A AEE =AM 7R W oluAAREl

g

€ S
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“ Lot Level Annual Energy Consumption X

Lot Address: 1285 6 AVENUE
Lot Land Area: 7458 m*

Bullding Fleor Area: 146600 m?

Lot Electricity Use; 40137 (107 ) k'Wh
1;_.‘5! Lot Total Fued Use: 434845 Thams

i1
(1 m*= 1076 717 and 1 Them = 28,30 kWh)

Delivered Annual Energy End-Use Split %
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Google | Project Sunroof HOQ o

L 3489 Gavota Avenue, San Jose, CA, United Stater |

«  Anaiysis compiete. Your roof nas:

1,918 hours of ussble aunlight per year
Based on cay-to-day analys

N 1785 sq feet available mr solar panels
Based on 3D modeling of your roof and nearby trees

$14,000 savings

with a 20-year lease
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O (U2Sr2 HEEM) d=+=2 39 E=X| &2 oolEs HHQl of 0.9%2! of
28000712 LIEftOH, Ol ASSNEMC| ZAEHZ27E ‘0" O|7Lt #=20i| chst M=
7t SloM et @FY
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0 (IS OHISH) PR 220l Clole HHEEX %2 HISS HAIO| o 0.48%!

140,2007H2 LIEKGCH, O] FA| ZZSChEe] gEHd =t 07 oL E= FE
7t SOIM et @FY

O (HE7Z2 =) 712 SFAARH tiFEX] 42 HlojEl= TAIQl oF 0.03%2! <f
10,70071= UEfRCH, Ol H==thadel 2t 1201 thieh =71 glolM Zdst 2

=0]|
arda

O (HSAESs UiEEH) 220 AR K| 22 HIE2 TAIQ| of 1.66%2! <F
516,7007H0|H, Ol= Z=SUTLL AESUY 2F7t H2IRl 2oz 2M

[# 3-5] 25 Ol0|EQl +2f /R HIE

T2 T2 R HIE(%)
olYX| HE S2Habsence of energy information) 2.8

OX| = HE2 M $2 (=2 ME S2fabsence of architecture information) 58.2
K| (number of lot) 2.1

CHX|&4~(number of lot—floor) 3.8

o5 mo A2 S (number of lot—building's name) 2.8
Ofl4X| & +2Habsence of energy information) 154

A8 HHE S2Habsence of architecture information) 54

2 HZA(remodeling) 46

HE2=2 My HY Z7{(tear down, destruction), 1=2 HE 2t 0.3
N 1.9

Al 7|Ef 2.7

EX: 212l 2(2016). =7t ZROILXISTRRIMNARIC| ClolH F2 2A 3 Jikdior A | ofIiXIZEE 25(1). p. 137.

[E 3-6] OlX| AH| 2H SF CHl0|E2t & H0|E A (TH1: 12F toe/yr)

&2 2012 2013 2014
o AHIZ 534.96 545,71 531.51
HIE(%) 100 100 100
425.81

2% do|g AHIE 449.63 44936
(effective data) H|2(%) 84.05 8234 80.11
105.7

25 dlo|g AHIE 85.33 96.35
(inconsistent data) H|2(%) 15.95 17.66 10.89

EX{: 2421 2(2016). =7t HEOUXISEREIMARC] HolE 22 24 U JMHeH 2 | ofiXIZS] 25(1), p. 138,

H3E - I7HAS0IUX| SEHAAH| FEMA 24 H H#E2Y Y 53
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= A=} oluA|an|FA o ST Aol B Folth. AR w32
. p.62)°] HEZ} Hie} o] thg Al A2 2
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E QF7} 1.5% AIESQ! 0[F 74=20[L 1990 O 7%= 5 7in= UIYel 2F 2.6%
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XHOEE TMole A58 S0 XRITESE UEN Mo =7tH
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D (8% 7420l X0)ZES S0t ofUix| SIUHY ST OIOHE LY o2 2152
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o EH ARISMIRE OUXINSTSAIZRRE ABHNE I3 omE, 59 Y

o otm, MSIR oA, WEY ZISJ|EN HBOR Okl ESCHE 2

o
d OofUX] AES melo] ofgr| mzol H=EEE oUX] Asdh St olHX[EE
oUX| S82 &S dlush| 023
0 38 3-+4= T= 2E =9 +387t =t 5= RO iy ! 0y S Lt
H Jefzo|n, 24 Zut 201232E 2014E7tX| HAE HOjE= XA T 85.6%0|
31, OjofdE CojEls B 14.4%Y

. TEPHOZ 2012KE] 2014E7IX| 27} S KEEHOR Z75in UKL OiEE
2 2014E=0] 2013 CHH| 2F 2.49% 7:.%3* ANOE LT B OjofE ool
= of xEoR B7t Qls S
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3. S7HRAENUA] SEHETAILE HolE 9 AA

1) dS0Ux| S& HEo| X
O o[BIt
ojn] A&t vie} o] w7bdE A A LH Y DB &85 HEE FH
v A=EY dsadd dEola, ouA 2nAEE SH7|HeRRE Aled= dd
UAAHERF AHoltt, @A 3354 S4HSE HolHE 3aWweng oy FRe=
AY, =AZES 9 Ao Ensitt, §-57 olyA] AaHlo] gt W& FErEo] ok
A2} AUAAEGE FH= 42 wjHsty] fgt 2=3k2)
g2A FE5E w7 AdEUAsEHYALEE 20149 VEer ASE AHE oF
7,500,0007, oUA] AR oF 12,100,000 02 & °F 19,600,00070|H, A= A&
ol FHlo|E7} 1Y Folths0),

i
rol
ok

1A
o
(0
ot
b
Hu)
o

O OUX| +E7F5Eet 7SS YHEO| o 7=
ANYA FH71He] Bie 87 T4 AR E2 SAH AUAANESE Ee
SHE doleHo| A, A% wiAS 98 BASE PRKELS s A 7Hsdt dlof
Huo]~E Foff WA st F2E et ASEdEEEe} +87tolA #RE | A4

M RS AZEUSIR FARE ANst A%Et AZE ARe Sgolux AgAN
5 48 AFs] % RGSHAEA PKE A= DBo] LA DB Aol YA
Ay AR (1Y 3-5)

AFRUY PR FRRAES Holge] Furt 247 Ei BAPoR may
of olFol4 glou, of Holge] M= FHS meldte] Ushe YHE FHT 4 Yt
A2glo] 55 Gk, FagRE PNURSH 8 543 dolHz YT FAL =
S FAEel Qlof A, 2, T, B ¥ EE 54 AUE golgR Wak F3o| s
st ol9h bR E4Y Hole® QYT TFHE 2= £4F HolR WEkE

Yok LT dolg & 715E doleHo]s Lrolt (& 3-6)

50) &gRl 22016, =b HEOIUXISTRRIAAES] HolE FH 2A H jger o ofuXiEs!
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ok SEAH] J[=2BE
(BDT_BDENG_MATCH)

(ENT_ENGY_BASIS)

PK HEE |2 =2 3=
PK ARSSNET PK el 722 P
S O] ALS BE
(ENT_ENGY_USE)
PK Ul 32 712 2=
PK OHX| DRHS
PK JUEREES

B g g8 o

(BDT_EXPOS_PUBUSE_AREA)

Da PK 752 9ol 72 3
PK 22| HEE PK
PK 22l HR 3 ¢F K

. - & sttel A= st ofstel B2 1Al
A 1 15 B & A9) PK7} BO| FK/PKS! HS

| ~, < otLte] A= 0 E= oLt olNe] BE 314
A 1 B & A2 PK7} Be| ke N0| E= AP

[12 3-3] Z7tHdS0HX| Szl dIolEHolA JHAMIZHAICHo |0 2 -(ERD) HEE

=5 ac 4 Hlo[g HEH (27])
MGM_BLDRGST_PK e AZSR PK VARCHAR? (33 Byte)
SIGUNGU_CD NZ3f FE VARCHAR? (5 Byte)
BJDONG_CD HES IE VARCHAR? (5 Byte)
PLAT _GB_CD x| 72 3= VARCHAR? (1 Byte)

A MHE BUN t VARCHAR? (4 Byte)
JI x| VARCHAR? (4 Byte)
BLOCK = VARCHAR?2 (20 Byte)
BLD_NM g & VARCHAR?2 (100 Byte)
VIOL_BLD_YN it HAEE 0 VARCHAR?2 (1 Byte)
PLAT_AREA CHX| o NUMBER (19,9)
ARCH_AREA HE HA NUMBER (19,9)
BC_RAT abi = NUMBER (19,9)
TOTAREA AHE NUMBER (19,9)
XL—RAT-ESTM-TOTARE BXME MY AH NUMBER (19,9)

VL _RAT SHE NUMBER (19,9)

H 3% « =7HA=0UX| SEE2AA”S YEHA 24 H 2HERY

At



=5 ac e Hiolg HEi (27])

MAIN_PURPS_CD F 2 IAC VARCHAR? (5 Byte)
HHLD CNT REES NUMBER (5)
FMLY_CNT It 2 NUMBER (5)
PMS_DAY 57 & VARCHAR? (8 Byte)
STCNS_DAY Zz o VARCHAR? (8 Byte)
USEAPR_DAY AL ES2 Y VARCHAR? (8 Byte)
HO_CNT s NUMBER (5)
ENGR_GRADE Xl SE55 VARCHAR?2 (2 Byte)
ENGR_RAT olx| Hue NUMBER (19,9)
ENGR_EPI EPI 4 NUMBER (5)
GN_BLD_GRADE ASPHEEES VARCHAR? (1 Byte)
GN_BLD_CERT SBUHZEUS > NUMBER (5)
ITG_BLD_GRADE ANsHUEESE VARCHAR?2 (1 Byte)
ITG_BLD_CERT ANSHHAZSASHL NUMBER (5)
DONG_NM = =3 VARCHAR?2 (100 Byte)
PLAT_AREA CHX|_HA NUMBER (19,9)
ARCH_AREA A=z _HA NUMBER (19,9)
BC_RAT 7Hg NUMBER (19,9)
TOTAREA HHA NUMBER (19,9)
XL_RAT_ESTM_TOTARE SME AN oiBix NUMBER (19.9)

EHINQ VL _RAT SHE NUMBER (19,9)
MAIN_PURPS_CD x 2 FAC VARCHAR? (5 Byte)
ROOF_CD e VARCHAR?2 (2 Byte)
HHLD CNT NS NUMBER (5)
FMLY_CNT S NUMBER (5)
HEIT =0| NUMBER (19,9)
GRND_FLR_CNT XA & & NUMBER (5)
UGRND_FLR CNT X5t & 2 NUMBER (5)

2) Z=0IX| AHIZ Hlo|E{e] 7y

0 =7RAS0UX| XIS HlolE e & 4
=7 g A S g A L] 9] Hlo]E o] FEjeF 4L dEoHA @E%ﬂi*lé
&l (http://open, greentogether go kr/)o| A Algst= Hlo|EE Faf &I 4= U,
oy dolHe BE FREAE IR she text FAOFE AFsto] HolEHE 7}%
Sto] ARES = Q=R A E o] QU
dole 2 AlgEe AR 12 7Hd FEHE A=
Xl*}%%k, A5=d® Jd54E, 33d5E

A & T7HA FRE A AT spAR dSE wd AEAYY Fol Fil oy

58 IIIAUS0|LX| SEEEIAARCS ZF - QIZH20F EBYOt G



FRE AY, WE, /0 5 AT DA got dolel 7 wla B4 olat
e ol gt

AR &) E=o] op|E= 25 4 vk A=Y, §EE, tg_zﬂtg_’ Sz
YR AR ©e7} FR7| TR RE e w9 I AlFEo] AA el
A= o]lext7t AA FHAMSol stk A7] kWh, EAZFA Nm, MJ, X]o_]:lLHO}- Geal,
Mw, Mcal, Ton, m' 5 oA LAE ZHA 2 AREEF H|w7} E7F56k

7Ef o]9] FtA s AFHE dolE ol HolHE 2t AlsvHe] uet
o]% Algo] 7t At ALY et 5] oY,

| HEE B LR NS (A 2012)6¢ - B OE - SIEIC

TUE BEE MU0 27V ESTH)

B [AIASE (kb) [N IPAATE - (M) [T A P2 A B F MRS YA EE (Geal) NS BN EZ M)A L YA EE (Meal) [N E AL EZ (Ton) (NG LENEF () -

10| BH 712, 465,873132,034, 255\825 017,68016,087] 11|

1929 0] Bk[1,176,953,019148,803,99311,011,743, 4741 ||

7 -3 0| OF (507, 105,605 | 12,592,347 |228, 262, 778 || [

Je-5e 0| BT, 223, 355 338141,056,8641910,554, 395 | |1

S -1H 0] 2H)1,771,811,743158, 190,708 1,177, 474,802 || 418, 200] |

1H-2H 081,728, 955 512155, 223,082 11,190, 067,476 15,975,8001 |

28 ~38 0] 2(800,877,207151,030, 8281 750,837, 4688 1,078,100 |

S -4H DI 2HI712,116,053131,039, 234/ 664,208, 1271 112,472, 3001 |

48 -5 0| Bt |58, 424, 23720, 865, 5841 434,125, 66882 || 1,208, 600] |

5 -18001 BF17,508,013,0891118,155,57012,195,323,253 14, 9761 128, 8865001 |

18t-20b01 BF[ 1,894, 498,030/ 169,795,598 |3, 740,638, 481 12,8721 78,874, 400] |

20t-30¢0| BH|7, 181,504,393 169,785, 1391 1,473,021, 47719, 9061 14,930,500

408 0] 413,056, 823,735 122, 177,941|2, 967, 241 .917]6,307 | 18,678, 600 |

BCE 213,601, 485,347 |04 801 847 1,087,387, 4041133 | 182,711, 200 || -
|}

[O3 3-4] HE0UX] ESHAIAE MS C0IE HA(ASSE HEE olUX] ALEEE 20128 24

[# 3-9] ZS0lUX| HESHAIAY ME Lo F5F

HB3ME 2= 712t H =
A=
2rcH AZ7| ®F o2 Oz
2011~2015 S
Bz =
ZHE0HX] S Az
7| KWh
X|HH IS 2011~2015 Nm?, MJ
X|eftar xi= Geal, Mw, Mcal, Ton, m®
HE2UH 58 2015E58~
EMAE My kWh/month
ZEUEE OlHXIAHIZF | 2012487 |~

H3E « F7RASOILX| SERIAA-L] HEAHA 24 L 2EZY 7y 59




O Z=0lHx| Seilols w4

Aoy x] e s a8408 8 = s LE55HW o] 827} 4
A Yot ARE AYsta 258 5 e Aade] dasty @4 dAA = AR
b wiAE B AA S T el fle 72T Aot vbdEevA F
A LFOA ARSI Qe AHEE olUA a7 TolA s of|RIAREE FEY Al
B Ao AS5Edd RS &8st glom dEAH AR FHLAES AYstd (&
3-9], [3& 3-10]3} Zrf,

YA FE718 AEE gAY, (AP, o|A| A, AT F F 1047 FF
718 EE 104 IFRARA, FE71E ER ouA] '] ZETF gEA Ao
e}, oA LFHTE ATt FolE AFA2Z2H, AEUAY Fa FHL 9
UAARE ARE WAl AHEE 4= Qitt,

A AEAUAANET AEe; AS5E AR WA BedSE PKE 9l
7Fastd, AEdUAAGE AR FAR
H7} ZAAE EI PNU ZAITEZ H3ls)
A m1rge] A7k FAE B 3 A0 R A9} HolER HAdE dEolyA
tlolelE A2gRs} st Fa3t 2

wheba] =7 Eo YAl ST Al LE oA AlS S textutd PO AEold A Af
&% dolEet AS=dd dolelE DBIPVAIA AMuE F5skal, 12315 DBE A9
01(SQL structured query language)E E3f st= ARE AF5A X3l =T

= AAE Aol F st

=) mlm
ox
fo

I
N
)
=

[# 3-10] AS0Ux] FE 7824

B3 Ic e L NER)
ENGY_SPLY_KIK_CD ol4Xx|_ 22 7|2 F= | CHAR (10 Byte)
ENGY_ESNCNO x| TQHS VARCHAR2 (20 Byte)
ENGY_KIND_CD x| =8 3= VARCHAR2 (2 Byte)
=~A X
& 8% [gigUNGU_CD AR A= VARCHAR? (5 Byte)
BJDONG_CD HMME A VARCHAR? (5 Byte)
HJDONG_CD HME TS VARCHAR?2 (3 Byte)
51) HOIES UL FBXOR XalZ & 4 UTE HOZ QA S TEBIE AAHS 25 o
60 Z7IAS0IUX| SEEEIAA-C FF - DIZHE0F Eg4tot AL



25 Iic e S (270)
PLAT_GB_CD X 78 7= VARCHAR? (1 Byte)
BUN Sl VARCHAR?2 (4 Byte)
Ji x| VARCHAR?2 (4 Byte)
ENGY_SPLY_KIK_CD OlHX|_ZZ 7|8 FE= | CHAR (10 Byte)
ENGY_ESNCNO O|HX|_DRHS VARCHAR?2 (20 Byte)
USE_YM Arg_ A VARCHAR?2 (6 Byte)
oL X|AtE | USE_STRT_DAY NS IPNESEIPN VARCHAR?2 (8 Byte)
g3 USE_END_DAY AN B2 AR} VARCHAR?2 (8 Byte)
USE_PURPS_CD A2 8 FE VARCHAR?2 (5 Byte)
USE_QTY JNE=L-1; NUMBER (29,9)
UNIT_CD e = VARCHAR2 (2 Byte)
)
o4 ® & YHOIER
Lt 387 — HEHEE| Y FE
H
0 K= [414%] 337 |22DB] [xI%2D8]
(EAU f +271 ﬁ 287} ’ P HE/H/E|
NgY Agy P 5B
¥ Ll LLED e P97 AT
{0} (DBAMNA)] = w0 '{'\I [ DB]
Mg B 37| L % =
.. A b, A il e Rx A b AZSYE
b LIZALEEYE
A
71%}7[5 #ﬂﬁﬁ .......... o ------ - q]‘#xl:lgggé £1ap
[O3 3-5] ZS0UX| STHAAH SEAHH SEE
3) A=0l|X| DBe| X|2|HESIE {Ist =2MA TP
O Zi=0f|HX]| Clo[EH[0|IAE X[2I-HESt 517| figt 7|=2Y
oA ARt viel 2o, Axl=E ojn| AEA] aRARE ASE9 YAAE
7o 2 gt F7HA RS eRA Felstar itk SAAAQ ARAGEE YAFEe} F
Aoz AASE, TlolE AMEAE 2AAEES EE FAA FEIS0 7}%6Pi
AW Adis F50] 7hested, =gAA Aol dasith olF gl sieatEE
Ao s AzoldA] dolg o]l XKt 7hsAdS Aeks =t
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ox
PE
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In
f&
=z,
c

{

Start
Create Table

Building data Control ref : CREATE TABLE.TXT
Text file file ¢

Data Upload
SQL Loader

Log file

Create Index
ref : CREATE INDEX.TXT

!
‘ Open *.ctl ‘

|

Save *.ctl

Run SQL Loader
ref : SQLLDR.TXT
No |
Building Register
Database
Yes

Upload | Table memory Expansion

[22 3-6] MS-SQLS &8st HS0HXIDB 74E {8 MHTE =2|A|7|

Bad file

Discard file

O HES0E-OIEXIAZE HoEH0]AS] FAFHTAE =i
AYHESE S8 Tt AEs & A, d5E AR ouAARER HE 1t bl
ol WAL PAHREITQ PNUIEES 7|E3o=2 AAUL 1 o]g= 17 Ao o
HE AW 132l gEshal,
& 9= st dfEAW 13t mjAske Aol FA HHA szl

®
N,
i)
o
B
=
gl:
rlr
o,
o
rlr
ok
offl
N
i)
flo
r
B
i)
o
r>~
o
Ho
i

52) ZOISSHER} 20| ST SiBis 1K1t XIFo| SiZEl ONfRIS HEEI0] 10RRIE TAE NeHE

M XEEEEINE SAI1975.12.31, HE MPe0is) TWISIE |, T2 EXI9] JHEES LIELY| rléfoii g
X|E ORZiH|0keAtz Rofet 7iH40] gl HisE ol A,
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e AUAAEE Holee MEed7t Juet T8 2ol HdAE Fe
A2 Z2lHo] Ao olvAang AR & Adl &9 7 A=A =

F719 At 2ol BEsA 2 FF & A= miAst
7Festth. T ES ©A A9 PNUREYE o uR £471 5
o eIk, A5, AUAAEE JHe AN d5s JR7
A g dolee ATl Al .

rlr
0 pasy
o
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L
ey
2
x
ik
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I
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ol
ol
D
5O
52
o
e
=2
2

O =S oUXMEE HExz| by

A&5E AJUAANEES VIS PNUZE(F2R)o] oyA] F7E oAUAA S
FE0taL FHAbeljof stz A GeR FUAY= SE o] Hagth @9l ¥4
AHE 107] F39 THZ Hol gl AE A7|2HFE kWh, ZAZEA RS MIR
Helets Ago] Basith AEEe AEY, oAU gk duA e
U SIEAE oA AR AR 4 Qle® 25 AR doly 284E &
ARk, 99l AR SHEA 2 AUAASE FRe 52 R Y AdeE I
#ato] vt o] A&EN vt 10709 89 99 F AAte] i Aug
e,

AEBOUA AGF HH AR 24 T GAZ 2429 UAREF Yol
2 g¥z Gastel 13 42 % 129 dolHE oux ¥e Rk ok 4R 7
2 A (29 3-10). D8 PAHS HHOR ofUAAEHS hgsts FAo)

g
v, 23 Lo thet U ofUx g £7¥, dEY SO Pakste] Aol s

PNUZRCZ
HUXAES)

STEP.1 STEP.2

Y ofjx| WX &
ARSE Bt HUxAMEE 2R

23=
Ho-HUXE I
LT

(12 3-7] HE2 UXIARY %5 HuX2 52&
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SUMMARY

Applications of the National Building Energy Integrated Management
System for the Public and Private Sector

Cho, Sang Kyu
Lee, Eun Seok

In the new climate era, the systematic dissemination and operation of green
architecture need government efforts. The greenhouse gas related to using building is
much more than the building construction process. The building greenhouse gas
emissions control should focus on the efficient use of the various energy sources
consumed by the activities of people in the building. The solution should be ranked

first in the ranking.

As part of this effort, the Ministry of Land, Infrastructure and Transport
built a national building energy integrated management system in 2015. Specifically,
the government prepared a legal basis for the creation of the information system
through amendment of the "Green Building Support Act." Based on this, a new
system for energy consumption disclosure and building energy consumption
certification was established, and conditions for collecting national building and energy
information were created. Currently, the name is changed to 'Building energy

1

greenhouse gas information system, ' and the Korea Appraisal Board is in operation.

The technology of energy efficiency of the building is combined with the
digitalized energy usage data which is digitally measured beyond the combination of
equipment and construction method. The building energy information of the National
Building Energy Integrated Database is the world's first data system that combines all
the building energy use information of one country. This includes energy consumption
data such as electricity, city gas, district heating collected in units of meters, and
building information database containing everything from the birth of the building to

the present.
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In foreign cases, building energy data is constructed and provided for each
city. Case building energy data consists of a data system that allows the public to
intuitively utilize building energy information. In other words, energy consumption
information by building can be obtained as table information, and it is easy to utilize
visualization data such as a graph using the information. Furthermore, a building
energy map linking energy consumption and building basic information and a platform
for downloading the retrieved data have been developed and are in operation. In this
way, building energy consumption information should be intuitive information access
for public and private use. To do this, a big-data platform must be constructed that is

implemented with refined form data, graphs, and building energy maps.

Through this study, we solicited a method of linking the big building data of
national building energy and geographic information. First, we examined the
theoretical analysis methods related to the data structure and processing techniques.
Moreover, we analyzed the data structure of national building energy integrated
management system that has been built so far and analyzed the possibility of
developing it as a utilization model. The main point of the model development is
geographical informatization of building energy data. Therefore, we have identified the
process of reconstructing the raw data of building energy data provided by Korea
Appraisal Board, which is a building energy greenhouse gas information system
management organization, on its server. A geocoding process was performed to create
a database of raw materials composed of building information and building energy
data in a database, and to apply geographic coordinates to the form data using
address information in the data. This led to the building of a web-based building

energy map with a geographic information system of building energy information.

We set the development environment in a way that is accessible to the
general developer. Therefore, we reset and used the raw data form by the format of
the building energy data released by the Government 3.0 measure so that anyone
could use it. It was desirable to build a web-based map information system so that it
could be utilized smoothly in the public and private sectors. Therefore, it was
necessary to reduce the weight of the raw data that contains information on the
current buildings and information on energy usage. This research utilized an existing

X-ray map engine optimized for map implementation to quickly derive the results
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from the web environment. Then, various parameters needed to implement the energy
map were selected, applied and deleted repeatedly, and the necessary parameters for
energy map implementation were found at the current level. The details are as

follows.

* Required building information: Building address, main area, land area, floor area,
year of use approval, structure

* Required energy information: The total energy consumption of the buildings is the
sum of monthly consumption information such as electricity, gas, district heating, and ol

* Geographic Information Needed: Individual parcel information or location information
of buildings with national standard coordinates

This study suggests that building energy data should be focused on the
creation of new industries in the private sector and the utilization of public sector
policies. Also, considering the foreign cases that utilize building energy as a precedent
rather than presenting a broad range of alternatives, we limited the utilization of

building energy map.

The application of the policy area is proposed as 1) national policy operation
2) selection of green remodeling objects and target management 3) combination with

geographical information for utilization of building energy information.

There are five types of plans for utilizing the building energy database in
national policy. First, it provides energy conservation management of national-scale
buildings. Secondly, it provides induction of the related energy growth in the related
fields, and it is directly applied to national energy policy setting and goal
management. The fourth is energy and greenhouse gas emission management. Finally,
it can be used to build and operate a standard building energy usage statistics system

for each building type.

Green Remodeling Support Object Selection and Management propose a
method to be applied to the screening criterion of green remodeling target buildings.
Based on the accumulated building energy information, it is possible to simulate the
energy consumption pattern of the building before the green remodeling project. Since

green energy remodeling and greenhouse gas reduction can be estimated in advance
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after green remodeling, it can be used as a performance evaluation criteria and

evaluation criteria for the efficiency of building energy consumption.
The combination of building energy and geographical information is a mix of

energy usage statistics and location information contained in building information to

geographical information. Furthermore, it is possible to propose the utility of the
building energy map based on the energy consumption of each building. When

geographical information is constructed by combining energy use and building location
information, each energy consumption amount can be converted to calories together

with consumed amount data of each energy source in use, so that the energy
consumption distribution pattern of each building can be confirmed. Furthermore,

combined with information on potential new and renewable energies in the area where
the building is located, it will be possible to find a suitable type of new and

renewable energy and to operate effectively. Each building energy map can be easily
used to form evaluation index and review items in establishing local custom building

standards.

The utilization of the private sector can be summarized as 1) finding new
information in connection with real estate transactions, and 3) activities to improve

and renewable energy businesses in the building sector; 2) utilizing building energy

energy consumption behavior.
renewable energy applications, such as promising solar PV business buildings (high

Building energy consumption information can contribute to finding new and
solar power generation capacity and excessive energy consumption). Currently, it is
possible to consider the information system that can be applied to the photovoltaic

power generation business and the photovoltaic rental business in cooperation with the
solar energy business specialist and to improve the existing information system. In the

future, passive buildings and various new and renewable energy systems can be used

for new and green remodeling projects, which are merged into one building.
Building energy information linked to real estate transactions can be used to

identify the energy consumption amount and the factors that improve the behavior of

the building owner or the tenant by inducing the energy consumption self-diagnosis.

The energy efficiency of the building is linked directly to the management cost and
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directly or indirectly related to the real estate price of the building, which can
contribute to the confirmation of energy performance of the building and improvement

of the usage behavior.

It is possible to consider linking with building energy data and resident
registration system. When individual energy consumption behavior is understood within
the scope of privacy protection, it is possible to exchange information centered on
residents and energy between buildings. By analyzing the energy consumption
behavior, it is feasible to categorize the energy-vulnerable classes and utilize the data
in low-income energy efficiency improvement projects and vacant house maintenance
projects. Also, in conjunction with the smart meter, it is possible to obtain basic data
that can flexibly respond to energy supply and demand prices considering the

characteristics of consumption behavior of building users.

Building energy data is a kind of big-data. Even now, providing a Web-API
using a big-data system is enough to enable information connection through personal
devices associated with the Internet of Things (IoT). Furthermore, if the usability of
the building energy information system is strengthened, it is expected to be used as a
sustainable growth engine for the energy efficient user Internet development market

centered on buildings such as smartphone app development.

Keywords: Building Energy Data, Building Information, Big—data, Building Energy Map,
Green Building, Green Remodeling
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1 |SELECT HEEEEE
2 | TUD.MGM_BLDRGST PK AS "HFME Ha|HE=Z2 PK',
5 | DJYB.SIGUNGU_CDI||DJYB.BJIDONG_CD||DECODE(DJYB.PLAT_GB_

CD.'0''1'"1".'2" '2' '1")| IDJYB.BUN||DJYB.JI AS "PNU Code(X|=)",
F_SIGUNGU_CODE_NM(DJYB.SIGUNGU_CD)||'
'||F_BJDONG_CODE_NM(DJYB.SIGUNGU_CD, DJYB.BJDONG_CD)||'

4 '|IDECODE(TO_NUMBER(DJYB.JI),0,TO_CHAR(TO_NUMBER(DJYB.B
UN)),TO_CHAR(TO_NUMBER(DJYB.BUN))||'='||TO_CHAR(TO_NUMB
ER(DJYB.JI)) AS "Z=A"

5 DJYB.BLD NM AS "7+='E='",

6 DJYT.DONG_NM AS "=9"

7 DJYT.PLAT AREA AS "CHX|HZ"

8 DJYT.ARCH_AREA AS "ZHAZ=HX"

9 DJYT.BC_RAT AS "71Hg",

10 DJYT.VL_RAT ESTM _TOTAREA AS "HMg ArX HHX"

11 DJYT.VL_RAT AS "£Xg"

12 DJYT.TOTAREA AS "HHZA"

13 F_COM_CODE_NM('CM024',DJYT.MAIN_PURPS_CD) AS
'SHEEE,

14 F_COM_CODE_NM('CM024' DJYT.PURPS_CD) AS 'SHEEL"

15 SF_Y_STAT_GB('17',DJYT.PURPS _CD) AS "€ = &"

16 F_COM_CODE_NM('CM004' DJYT.STRCT_CD) AS "#=X"

17 F_COM_CODE_NM('CM036' DJYT.ROOF_CD) AS "X|&"

18 DJYT.HHLD_CNT AS "M|Ci2"

19 DJYT.FMLY_CNT AS "7p72&"

20 DJYT.HO_CNT AS "S4"

21 DJYT.HEIT AS "=0]|",

22 DJYT.GRND_FLR_CNT AS "X|At=2"

23 DJYT.UGRND FLR CNT AS "X|5t&4

24 DJYT.USEAPR DAY AS "Atg40lal"

25 [FROM BEEES

26 (

27 SELECT -

28 DISTINCT MGM_BLDRGST_PK a== ¥y

29 FROM AT PK

30 DJY_TITLE 2012 =

31 WHERE
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DATA_QUARTER='4') DJYB,
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35
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DJYT
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37
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TRUNCATE TABLE TMP_JIBUN_USEQTY

EENEESESR

INSERT INTO TMP_JIBUN_USEQTY
SELECT

o U wWN = (%

EU_SUM.EEB_PNU_CD,
EU_SUM.ENGY_KIND_CD,

ERENEEEFE

_UNIT_VAL(EU_SUM.UNIT_CD,'00' EU_SUM.ENGY_KIND_CD)*EU
_SUM.USE_QTY)),0) AS MOf,
NVL(SUM(DECODE(SUBSTR(EU SUM.USE_YM,5,2),'02',SEAR_C

U_SUM.USE_QTY)),0) AS M02,
NVL(SUM(DECODE(SUBSTR(EU_SUM.USE_YM,5,2),'03',SEAR_C
H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E
U_SUM.USE_QTY)),0) AS MO3,

NVL(SUM(DECODE(SUBSTR(EU_SUM.USE_YM,5,2),'01", SEAR_CH

H_UNIT_VAL(EU_SUM.UNIT_CD,'00' ,EU_SUM_ENGY_KIND_CD)*E

10

NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'04',SEAR_C
H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E
U_SUM.USE_QTY)),0) AS M04,

NVL(SUM(DECODE(SUBSTR(EU_SUM.USE_YM,5,2),'05',.SEAR_C

H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E

Oiltixlkf%%f

1zt 7t8
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2

U_SUM.USE_QTY)),0) AS MO5,

NVL(SUM(DECODE(SUBSTR(EU_SUM.USE_YM,5,2),'06',.SEAR_C

12 H_UNIT_VAL(EU_SUM.UNIT_CD,'00' EU_SUM.ENGY_KIND_CD)*E
U_SUM.USE_QTY)),0) AS MO06,
NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'07', SEAR_C

13 H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E
U_SUM.USE_QTY)),0) AS MO07,
NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'08' SEAR_C

14 H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E
U_SUM.USE_QTY)),0) AS MO8, oA K AFR 2
NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'09' SEAR_C o<

15 H_UNIT_VAL(EU_SUM.UNIT_CD,'00',EU_SUM.ENGY_KIND_CD)*E 1% 713
U_SUM.USE_QTY)),0) AS M09,
NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'10', SEAR_CH

16 _UNIT_VAL(EU_SUM.UNIT_CD,'00' EU_SUM.ENGY_KIND_CD)*EU
_SUM.USE_QTY)),0) AS M10,
NVL(SUM(DECODE(SUBSTR(EU_SUM_USE_YM,5,2),'11', SEAR_CH

17 _UNIT_VAL(EU_SUM.UNIT_CD,'00" EU_SUM.ENGY_KIND_CD)*EU
_SUM.USE_QTY)),0) AS M1,
NVL(SUM(DECODE(SUBSTR(EU_SUM_.USE_YM,5,2),'12'. SEAR_CH

18 _UNIT_VAL(EU_SUM.UNIT_CD,'00", EU_SUM.ENGY_KIND_CD)*EU
_SUM.USE_QTY)),0) AS M12,

19 '0'

20 FROM

21 (

22 SELECT

03 EEB.SIGUNGU_CD||EEB.BJDONG_CD||DECODE(EEB.PLAT_G

B_CD,'0','1','1".'2",'2" "1")| [EEB.BUN||EEB.JI EEB_PNU_CD,

24 EEU.USE_YM,

25 EEU.USE_QTY,

26 EEB.ENGY_KIND_CD,

27 EEU.UNIT_CD

28 FROM

29 SV3_ENT_ENGY_BASIS EEB,

30 (

31 SELECT * FROM SV3 _ENT_ENGY_USE_0_2014

32 UNION ALL

33 SELECT * FROM SV3_ENT_ENGY_USE_9 2014

34 ) EEU

35 WHERE

36 EEU.ENGY_ESNCNO=EEB.ENGY_ESNCNO

37 AND SUBSTR(EEB.SIGUNGU_CD,1,2)="11'

38 ) EU_SUM

39 GROUP BY EU_SUM.EEB_PNU_CD, EU _SUM.ENGY_KIND CD

40 ;

41 COMMIT ; AAEHIOIZ #Hel 3=

42 |SELECT | =g Med ]

43 EEB.PNU_CD AS "PNU CD",

m F_SIGUNGU_CODE_NM(EEB.SIGUNGU_CD)|'

'|F_BJDONG_CODE_NM(EEB.SIGUNGU_CD, EEB.BJDONG_CD)|]'
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1

2

'[IDECODE(TO_NUMBER(EEB.JI),0,EEB.BUN,EEB.BUN||'='||EEB.JI)
AS "EmA"

NVL2(ELEC.USE_MO1+ELEC.USE_MO2+ELEC.USE_MO3+ELEC USE_.
MO4+ELEC.USE_MO5+ELEC.USE_MOB+ELEC.USE_MO7+ELEC.USE_
MO8+ELEC.USE_MO9+ELEC.USE_M10+ELEC.USE_M11+ELEC.USE_

45 M12,ROUND(ELEC.USE_MO1+ELEC.USE_MO2+ELEC.USE_MO3+ELE
C.USE_MO4+ELEC USE_MO5+ELEC . USE_MO6+ELEC.USE_MO7+ELE
C.USE_MOS8+ELEC.USE_MO9+ELEC.USE_M10+ELEC . USE_M11+ELE
C.USE_M12,1),0) AS "™ 7|-&HA",
NVL2(GAS.USE_MO1+GAS.USE_M02+GAS.USE_MO3+GAS.USE_M04
+GAS.USE_MO0O5+GAS.USE_MO6+GAS.USE_MO7+GAS.USE_MO8+G
AS.USE_MO9+GAS USE_M10+GAS.USE_M11+GAS.USE_M12 ROUND(

46 GAS.USE_MO1+GAS.USE_M02+GAS.USE_MO3+GAS.USE_MO04+GAS
\USE_MO05+GAS.USE_M06+GAS USE_MO7+GAS.USE_M08+GAS.US
E_MO9+GAS.USE_M10+GAS.USE_M11+GAS.USE_M12,1),0) AS
TEA—A",
NVL2(HIT.USE_MO14+HIT.USE_MO2+HIT . USE_MO3+HIT USE_MO4+H]
T.USE_MO5+HIT .USE_MO6+HIT . USE_MO7+HIT.USE_MO8+HIT.USE_

47 MO9+HIT . USE_M10+HIT.USE_M11+HIT.USE_M12, ROUND(HIT.USE_M
01+HIT . USE_MO2+HIT.USE_MO3+HIT.USE_MO4+HIT.USE_MO5+HIT,
USE_MO6+HIT.USE_MO7+HIT.USE_MO8+HIT.USE_MO9+HIT.USE_M1
O0+HIT.USE_M11+HIT.USE_M12,1),0) AS "Ltet—3tA|"

48 NVL2(ELEC USE_MO1,ROUND(ELEC.USE_MO01,1),0) AS "H7|-1-"

49 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_M02,1),0) AS "X 7|-22"

50 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_MO03,1),0) AS "M7|-3¥"

51 NVL2(ELEC USE_MO1,ROUND(ELEC.USE_MO04,1),0) AS "®™7|-42",

52 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_MO05,1),0) AS "M7|-52"

53 NVL2(ELEC USE_MO1,ROUND(ELEC.USE_M06,1),0) AS "M7|-6g"

54 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_MO07,1),0) AS "X 7|-7",

55 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_MO08,1),0) AS "®7|- 8°J"

56 NVL2(ELEC.USE_MO1,ROUND(ELEC USE_M09.1),0) AS "X 7|-9&"

57 NVL2(ELEC .USE_MO1,ROUND(ELEC.USE_M10,1),0) AS "&7|- 10°J",

58 NVL2(ELEC .USE_MO1,ROUND(ELEC .USE_M11,1).0) AS "M 7|-11&",

59 NVL2(ELEC.USE_MO1,ROUND(ELEC.USE_M12,1),0) AS "M 7|-122l",

60 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO01,1),0) AS "7}5—1%",

61 NVL2(GAS.USE_MO1,ROUND(GAS.USE_M02,1),0) AS "7}A—22"

62 NVL2(GAS.USE_MO1,ROUND(GAS.USE_M03,1),0) AS "7tA-3<"

63 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO04,1).0) AS "7}&—4%",

64 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO05,1),0) AS 7M 5°J"

65 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO06,1).0) AS "7tA

66 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO07,1),0) AS "7tA °J"

67 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO08,1).0) AS "7+A 8°J"

68 NVL2(GAS.USE_MO1,ROUND(GAS.USE_MO09,1).0) AS "7tA-9<

69 NVL2(GAS.USE_MO1,ROUND(GAS.USE_M10,1),0) AS "7}A— 1o°J“,

70 NVL2(GAS.USE_MO1,ROUND(GAS.USE_M11,1),0) AS "7}A—112I",

71 NVL2(GAS.USE_MO1,ROUND(GAS.USE_M12,1),0) AS "7}A—128l"

72 NVL2(HIT,USE_MO1,ROUND(HIT.USE_MO01,1),0) AS "tdf—12l"

73 NVL2(HIT.USE_MO1,ROUND(HIT.USE_M02,1),0) AS "Ltet—22"

74 NVL2(HIT.USE_MO1,ROUND(HIT .USE_MO03,1),0) AS "tet—32"
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75| NVL2(HIT,USE_MO1,ROUND(HIT.USE_M04,1),0) AS "tet—48"
76 | NVL2(HIT.USE_MO1,ROUND(HIT.USE_M05,1),0) AS "tet—5¢"
77 | NVL2(HIT.USE_MO1,ROUND(HIT . USE_MO06,1),0) AS "Hat-68l",

),0)

),0)

),0)

3

( (
( (
( (
78 NVL2(HIT.USE_MO01,ROUND(HIT.USE_MO07,1 AS "HP79" ol X] AtSE
79 NVL2(HIT.USE_MO1,ROUND(HIT.USE_MO08,1 AS "tHf_gel" 2t 7t=
( (
( (
( (
( (

0
0
0
0
0
0

80 NVL2(HIT,USE_MO1,ROUND(HIT.USE_MO09,1 AS " Adr—od"
81 NVL2(HIT,USE_MO1,ROUND(HIT.USE_M10,1),0) AS "tt8i—10&",
82 NVL2(HIT,USE_MO1,ROUND(HIT.USE_M11,1),0) AS "Hat—11&l"

83| NVL2(HIT.USE_MO1,ROUND(HIT.USE_M12,1),0) AS "tef—12&"

84 FROM

85 (

86 SELECT

87 DISTINCT

88 (

89 EEBO.SIGUNGU_CD||EEBO.BJDONG_CD||DECODE(EEBO.PL
AT_GB_CD,'0','1','1".'2".'2' '1")| [EEBO.BUN| |EEBO.JI

90 ) PNU_CD,

91 EEBO.SIGUNGU_CD SIGUNGU_CD,

92 EEB0.BJDONG_CD,

93 EEBO.BUN,

94 EEBO.JI

95 FROM

96 SV3_ENT_ENGY_BASIS EEBO

97 ) EEB,

(SELECT * FROM TMP_JIBUN_USEQTY WHERE

98 USE_ENGY_KIND_CD='11") ELEC,

99| (SELECT * FROM TMP_JIBUN_USEQTY WHERE
USE_ENGY_KIND_CD='12') GAS,

100| (SELECT * FROM TMP_JIBUN_USEQTY WHERE

USE_ENGY_KIND_CD="13') HIT

101 WHERE =~ A&H

102| SUBSTR(EEB.SIGUNGU_CD,1,2)="31'

103| AND EEB.PNU_CD=ELEC.USE_PNU_CD(+4)
104| AND EEB.PNU_CD=GAS.USE_PNU_CD(+)
105| AND EEB.PNU_CD=HIT.USE_PNU_CD(+)

106 He B=

*1Z€ : HlolE F=&0| AE5t= YAIEIO|S(TMP_JIBUN_USEQTY)O| = HIO|HE ZF AbK|
* 3% : 25 00|HE AAHOIE(TMP_JIBUN_USEQTY)0| X &t

*29& : oYXl 7|2HE HlO|E HlolE =&
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* 99Z : UAIHIO|Z(TMP_JIBUN_USEQTY)0IA 7| oHX|¥E 22

*100Z : AUA|HIO|Z(TMP_JIBUN_USEQTY)OIA 7tA OfHX|RE &
* 101Z : AUA|EHO|Z2(TMP_JIBUN_USEQTY)OIA et o {X|RS 2
*104% : Of|UX| ZAMEO PNURZES} 7| o XSl PNUEEE Of
* 105 @ O|HX| FTAFZEO| PNURER} 7IA o4 X|2S] PNUEEE Of
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3. goldE gt

[ B2 1-3] CeHE sk 3|
4 #2| Hlz

1 |create or replace FUNCTION SEAR_CH_UNIT_VAL

2 (

3 INPUT_FROM_UNIT_CD IN VARCHARZ2,

4 INPUT_TO_UNIT_CD IN VARCHAR2, olx ol
5 INPUT_ENG_KIND_CD IN VARCHAR2 =T e~

6 ) RETURN NLUMBER IS

7 |OUT_VALUE NUMBER(19,9) :=

8 [BEGIN

9 IF INPUT_FROM_UNIT_CD = " OR INPUT_FROM_UNIT_CD IS NULL|

10 OR INPUT_TO_UNIT_CD = " OR INPUT_TO_UNIT_CD IS NULL

» OR INPUT_ENG_KIND_CD = " OR INPUT_ENG_KIND_CD IS ol4 HIZt 5ol

NULL THEN

12 RETURN f1;

13 END IF;

14 SELECT CH_VALUE INTO OUT_VALUE

15 FROM ENG_CH_UNIT_VALUE

16 WHERE ENGY_KIND_CD = INPUT_ENG_KIND_CD SIS AM
17 AND FROM_UNIT_CD = INPUT_FROM_UNIT_CD

18 AND TO_UNIT_CD = INPUT_TO_UNIT_CD;

19 RETURN OUT_VALUE; S7tA+ 2™
20 EXCEPTION

21 WHEN NO_DATA_FOUND THEN

22 RETURN 1;

23 END SEAR_CH UNIT_VAL;

*

*

*

*

*

CE o4xH crol Zc
4= HBlg)= oho| AC

52 . ol B8 Bo
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