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SRI - CALCULATION METHODOLOGY

ONE SINGLE SCORE CLASSIFIES
THE BUILDING’S SMART READINESS

8 IMPACT CRITERIA

The total SRI score is based on average of total scores on 8 impact criteria.

flexibility self-
for the grid generation

wellbeing maintenance & | information
& health fault prediction | to occupants

P

energy comfort convenience

An impact criterion score is expressed as a % of the maximum
score that is achievable for the building type that is evaluated

energy theoretical maximum

not every domain is
considered to be

10 DOMAINS relevant for each
One impact criterion score is the weighted average of 10 domain scores. impact criterion

A d 1 the indi each domastic
heating : . - nt f d . hot water
<. building =

DOMAIN SERVICES
All relevant domain services are scored according to their functionality level.

service B service C

Functionality 0
ctionality 1 ctionality 1 |1 Eunctionality 1
Functionality 2 |2] Functionality 2
Functionality 3 7] | Functionality 3 [2]
Depending on the building type

or design some services are not
considered relevant.

Most of the services
will affect also the
other impact
criteria’s as shown in
this overview matrix.

[22! 2-2] Smart Readiness Indicator ZJAt i JHAE
ZX : Verbeke S. et al.(2018, p.13)
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3 - 7|55t M2 2B HE(ED, =5t 5)
HigzA - 712 0|2 B2} XISH|8Y| 24

MR BIE 57 Ao ™ AL - 742 0|2X}0| T2|A Bt
o - S, 214 S XIOIRfaHeL AL EE] OFXat 712
e  olHt HEO0| NQEA = HO2 MRl HAE AR
oo 20| 7k5511, AIBIKOR BHOJE C140| 02l XIZ
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0 Y7 et vl BAS $ 0] $R%0.127)7F 7 WA Vet

[Z 2-8] ADIEZS 74 ML I3t 2R 24 FQ& W}

MM (163) 0.177 0.141 0.133 0.183 0.240 0.127
334 (33  0.140 0.131 0.117 0.211 0.263 0.139
SHA| (76) 0.178 0.133 0.142 0.179 0.231 0.137
A (44) 0.203 0.161 0.130 0.169 0.238 0.099
0.240
0.177 0.183
0.141 0.133 0127
MOl @ mE yE4m R B§  mES 28 UgHE g AN BIE 38 549 gE

O ADIEAS /iE YRS flot 427 24 5% E7t
© MO S e

2HEAS N AU IR TR 84 B Alo] W Bl S99 471 ANR WL 8
ol o ATl B8 27 Ak ARgA 35 AT 71034302 71 ] ebto.
W, 5 B AL 0319), AEAT 0.211), “BART (0.127) 0= vebgiet
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2= AEs  RSHO 24zl s o v
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334 (33) 0.189 0.092 0.408 0.312
SHA| (76) 0.196 0.129 0.348 0.327
A (44) 0.253 0.150 0.285 0.313
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FH| (163) 0.195 0.239 0.261 0.305
S3A (33) 0.132 0.203 0.321 0.343
SHA| (76) 0.204 0.237 0.244 0.315
ARAA| (44) 0.225 0.270 0.246 0.259
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[E2-11] HE7|E 28 227 24 3% Yot

= AR A|ABIZIXS] EIEV]=] HAIZ{H(Al)
MM (153) 0.455 0.280 0.265
334 (393) 0.460 0.238 0.303
H  (76) 0.445 0.291 0.264
ARA (44) 0.470 0.292 0.238
v
0.455
0.280 0.265
AAE F| &g} EEE AIZH(AD
o J|EH E

AREAZ N AL SRR 8 F 7158} o S0

o 37M4 85 %7t

0] it A S8k 57 23, LA 0] 0.3492 7P A e, ofld

Al 8E(0.334), ‘WA 29F(0.317) &= HERT:

T 2-12] 7|18Hs TS A2F 24 2% HIt

7= A OfjL{x] ZoF olLx| &2 L
HA (153) 0.317 0.334 0.349
334 (33) 0.270 0.366 0.365
A (76) 0.281 0.333 0.385
LA (44) 0.415 0.312 0.273
v
e 0.334 0.849
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AOEEAS N AYS A hER 94 F AHEA TS FH 29 37b) ARF
S

F7F 840 tiRt AT S8 574 2, bd'0] 0.444=% 7P A LB S, A

[ 2-13] ‘AISX BIE B A2R 24 30E W7}

T2 AES HIgZA Mo " 45 okd
HH  (163) 0.203 0.352 0.444
34 (33) 0.177 0.349 0.474
A (76) 0.192 0.359 0.449
MAA (44) 0.243 0.344 0.414
v
0.444
0.352
0.208
HguA 7 8% 8% o

o EMStRE
AUEAZ MY AEES A5 giER 84 5 A5 f . SO 471K AEF Ut
Q240 gAY S = 24 A3}, AHFEG 0] 0.3272 7 A YeRdoH, T
TA(0.266), ‘AUFE 71€°(0.213), ‘AUFETAT(0.195) 420 2 Yeht),

T 2-14] ‘EMsl T ARR 24 9% Tt
T2 Al 384 YFeg AOIEZA| ADIE 7=
A (153) 0.266 0.327 0.195 0.213
334 (33) 0.188 0.379 0.208 0.225
A (76) 0.297 0.324 0.179 0.200
MAA (44) 0.272 0.293 0.211 0.224
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0.185 0.213
6% FFud ADIELA| ADETS
O 52 B7t &8 25t
AREZASE 7Y FES A% 87 8420 T SR =5 TR A3} ARA TS S
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g 59| 2o ekt
[E 2-15] ADIEZS HE HES 2I8 Wl 24 F 30k
=& 3RF S 30 g U=
ASHOof 0.211 0.0373 12
24X 0.127 0.0224 21
o & 22 0.177 |_01
A8} SHE MO 0.343 0.0606 6
ST 22 AA” 0.319 0.0565 8
HEZ 0.195 0.0274 18
=20
oAz o ge 0.141 HE52 HE HE/=R 0.239 0.0336 17
FHEIEE MH|A 0.261 0.0367 14
HIOIE7 |8t oIS 0.305 0.0429 10
AAH! X X5} 0.455 0.0606 5
A= EE 0.133 H1H|0|E 0.280 0.0372 13
A2 E(Al) 0.265 0.0353 15
OllLAX| =of 0.317 0.0579 7
7|&H5} e 0.183 oLX| &8 0.334 0.0611 4
I 0.349 0.0637 3
H gL 0.203 0.0488 9
AR S B 0.240 #e 2 S 0.352 0.0846 2
QI 0.444 0.1067 1
334 0.266 0.0337 16
N=3AH
x5t 9% 0.127 STS 0.327 0.0414 11
ADIELA| 0.195 0.0246 20
ADE J|1& 0.213 0.0269 19
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37 33 21.6
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LA 44 28.8
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' B4 (72.4%)71 29 W2 AT AP Fojol e 9 (56.0%)°1
UER T
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216
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56.0
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334 33) 3.0 15.2 21.2 485 121 18.2 60.6 3.52

A (76) 9.2 18.4 32.9 32.9 6.6 27.6 39.5 3.09

AAA (44) 13.6 9.1 34.1 40.9 2.3 22.7 43.2 3.09
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[E 2-18] ADIEZS ASHE £9 ¥

[Tl %, BR(6H M)

=5{7{=20|= JHNS E3| 5i5 H=7|Z= U O|=
A (153) 21.6 72.4 6.0 100.0
334 (33) 22.2 74.1 3.7 100.0
SHA| (76) 21.8 72.7 5.5 100.0
MAA (44) 20.6 70.6 8.8 100.0
724
21.6
6.0
RSYHEET WE2 50 AR HEE W QATHE FBIY TEE
e AR ADE =M oJUA], 1M 5 201 E4%

gl el A A o] w2 29 o] 56.0%2 7}
A eEpton], el A% SRS 292 38.8%z ek S84 548
2 A, FEA Yol 2743 2R st 29°0] 5932 A ek vk, 34
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B 2-19] ADIEZE ASHIE 2% W
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TE OMES B M OTE LY AWM ARHOpmEL2E  JE A
A (163) 38.8 56.0 5.2 100.0
334 (33) 59.3 37.0 3.7 100.0
&A  (76) 32.7 61.8 55 100.0
A (@44) 32.4 61.8 59 100.0
56.0
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A%0 5N A, BEHN 5L 2% 4 s F/IIF020) Wl o] 4714
o ZEEolof 3T,
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. 7]—;?— H3} 5 FHoks oA ASEC] w119 A& 7hsstal PYA 4
2t 7|9k 2 A ZEX|E Fofditt. 411 4ke] A Y 5 54 VA
‘?l’ﬂ@-(Software)O] A5HA 7A=(Hardware)ol] FEF 1 Yo7} AntE

AHP B4 SR A Uehd AR89 B4, A9 HASF, oux) &
&, AW, WOl A AL S 72 AIYER e ArtEAZ ACQHS AN
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3) afie] AFE ASHE=

O 0|= LEED(Leadership in Energy and Environmental Design)

LEEDE IZFHAQ] vl=k UG Y ¥S|(USGBC, U.S. Green Building Council)7}
B=2] BREEAM=Z #Ix[upsto] 7idat o 2] 9 b Fof QIFA| =t 1993 7
of k3l 1998 AFE] 24 EAE oW oAk AP 0 7 Q1S5S FHSs= A
50| S AR A7t g5k Sl

LEED= AISASE, 7|&05E, AQlS 528 726 ASA=E -85l 1o
EX|olg, ofli#], Auighg, =AM, AA L A4 5 ofl v A9k 22 Rt o = 7t
Sl Qich.44)

Sustainable
Sites

Water
. Efficiency

b

Innovation

in Operations
& Regional
Priority

Energy &
Atmosphere
Indoor
Environmental
Quality
Materials &
Resources

[23 3-1] LEED QIZHI= HE =
ZX : IGBC. https://www.igbc.ie/certification/leed/(Z4A1:2020.9.12.)

HSA) 771Kk BEAATE B Chicago), A, LEED A% 3
Sl A9 (Seartle), WAL, AR SEL i A9} k4

44) LEED (2019, LEED v4.1. https://www.usgbc.org/leed/v41)S Zarsto] 2H4]

45) U.S. Green Building Council(2017, https://public-policies.usgbc.org/policy-index)ollA] LEEDS
PEEEER



O ¥= BREEAM(BRE’s Environmental Assessment Method)

BREEAMS = AR -/J\—z—‘.\—q]/"] dslE] A7)0 BRE(Building Research
Establishment Ltd.)olA] 7Rt AS-E0] $40)| 71X+ ¥ L & B lol=
A #z9] 14 A%E OLFXHEE}. BREEAM=Z 1990 F=0f|4] 7 & wl=
LEED, T HQE, 25 Green Star 5 912 th2 27}9] Q15A| = 7] 3L 7]
HoH, dA= 877]=400] 4 BREEAMS A &isto] &8 Fof rt.

BREFAMZ AISUSE, 7|E05E, TAIZR, 2REd 508 25 AISAEE
=85t glom, OHLW, 2 EXIO]%, AR, G, 15, £l 5 ol A2k g
A= AdkH o0& Hriskal §

N  FNEE

Energy Health and Innovation Land Use Materials Management
Wellbeing

Pollution Transport Waste Water
[1% 3-2] BREEM HItets

£X : BRE(https://www.breeam.com/discover/how-breeam-certification—works/)

BREEAM2 =9] AH7]39] (UKAS, United Kingdom Accreditation Service)2]
A7ret A =S B0l %035]“47"] A58 S35 H7re 3Qlskd 3oz

L ka8 F7} L AN LA RS AL LA AR E A
Boke A1) 2R Y H5t X

QAR AlA Z+=ioll 4] BREEAMS] H7} 4l

WA= %
st ALA 0z 1SS FSIAL S Fe = B/dekE o] 3l Wkt ASAI =

46) BRE(https://www.breeam.com/)
47) BRE(https://www.breeam.com/discover/how-breeam-certification-works/)

48) £374(2010, p.33)
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O 32 Green Star

Green Star= 20024 A &5 I GYHLI(GBCA, Green Building Council
of Australia)@} TWG(Technical Working Group)©] 2003 9=-2] BREEAM¥} 0]=
O] LEED Q152 WXl sl 7idet 350 =441 28 715 Q1A =oloh

£l 72452 £A4TE W] $istel HARIEIgio, oA 28 ol
e} 2Ah00] e, A, Al $40) A, oUiA), IF, A& S0 sl
H717h o] ROl A\ Ik, R, BF0| BET WA} AAS Telet B4 FEE

wslo] glo], 1ol 2 BAFHE WA % Uk
Green Stard] Q152 A=E YARQIT} Al 5(Design & As Built), AE|Z]o](Interiors),
X5(Performance), AHFYE(Communities) 2 & 4550] BLE O & L}HTH WSA]
A YBAA, T, 5T, 458, A58 QHPo], JF8 =, A, dFE
Eel, BA o) AEAS R ASE FEASBE YOR Sk

Green Star — Communities Green Star — Design & As Green Star — Interiors Green Star — Performance

Certify a plan for a precinct-scale Built Certify the interior fitout of a Certify the operational

development Certify the design and building. performance of an existing
construction, or major building.

refurbishment, of a building.

[12 3-3] Green Star QISEE
£X : GBCA. (https://new.gbca.org.au/rate/areen—star/)

Green Star= 3 ARHR-9] oAt | L& whol G EH, 2 AP E Ao A &
A 8% 9 120] e} Green Star 15 FEOSHEE F3HCity of Freemantle,
City of Casey)sFAY SIAIEIE(City of Adelaide)E Al zok= W40 2 2-F49F ).

FAHHL Z=gu 7} 0 oI5l T AZEO| Green Star UES 9451 SH0 2 HE5}

49) GBCA(https://new.gbca.org.au/advocate/local-government/)

50) GBCA(https://new.gbca.org.au/advocate/state-and-territory-government)
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O = CASBEE(Comprehensive Assessment System for Built Environment
Efficiency)

2001 Qo] Ab-5- 0] B-5 I A E QI CASBEE= 30| WA= 3RS X|4s}
ShAt A5 &7 FE 2 e Brohe A e A2 520 €4 ds
ASAEO. 875 Fo1T Al B AlB| 2] 7HAI]] o2 &80 /& 2835t A=
=2 - 5 SH o2 risH, ool 5 JF IR 5= AR A

o) = st

ﬂ%ﬂzn%% 71%@&::9] Mz & S A-go] 7FsshH, HE=
et /AT ASER 1S B7P7) ol FojXith BIte] Ayt =AA]
3ot AR 7ol ARGE] AL Qlet. L2 H=2] 24702 ARAI7H S
el BLILo]| A& A H 0] SBRS(Sustainable Building Reporting System)51)—ﬂ-
Sto] CASBEE A|ARS =912 511 9lom, 4 1 H o] AEES A5
529 &4 45 B7H Y AlES o FeeleS skl Qi

Jo
ofl

o, EJRE
rnx&
By

& N 2
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oN o
o
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|
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O A7HEZ BCA Green Mark

BCA Green Mark:=2005G5E] EYE 2133 ASE ASA| =2 A7IE29] HE7|
T2l BCABuilding and Construction Authority)ollA] 28 &9s5kal Atk BCA
Green Mark= 27} Qo)A A|8)5l= QIZA =2 3 T+ ufAE| ZA;52-S o}
o] AA2 o g A% 11 QItt. BCA Green Mark:= BE 9] 47| #S T4 &1 Q1=
299, WY, YAPOE T oF 0 WILHH7} AFH A A4
831l Itk BCA Green Marke= HES ZAE AT 2 285 =5 25
alE 5] A% ot A% ) A% 5 QAlE DS Algsha gk

BCA Green Marks IA AZAZE, 7]

=
NUA S, AYe, ArkE W A7 5 AZBRHES FIHOE B

T>
:(|31:
P

51) SBRSY 7N Q= vhaat 2ot AA, A5E i% He 457 Alaet Aol w34 1Esh]
Y3t 22 9] WA AES BRI 24, BR= A5E AR 494 Bt A5E9 3
A Apo| Eof AAIZITE. ”‘Z‘H A= ASE AAPFADERI B7F 2HE AT £ =S AEEE
A& = St} (EA: IBEC(http://www.ibec.or.jp/CASBEE)

52) BCA Green Master Plan

53) BCA(https://www.bca.gov.sg/greenmark/green_mark_buildings.html)
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O A0l HQE(Haute qualité environnementale)

Tgro|A Yubz oz ARGE T QlE HQEE AEEC B4EL S I50H= Al2H]
O = LEED, BREEAM 153} @A A 24 0 2 71 o] AMg-E)=

tolth. 1995 HQEE 3|7} QITte] BET} A9 HE & Ao =15 HH o=
AY =2 20059 HQE International A%, 201290+= A AIEE =40t
HQEF 39 3|52 g A REA L 1 o] HR7|H, AAYolg 7|}, A457% 4
AR AFAL 5 TSt H E%‘sﬂ 20179 Z=A 2 913
HQE-GBC Alliance”} 24 =311, o|A7H] 3571383 HEBARZ T AlgtE o] QL
H HQEZFYI AHZo] RIZE, &3], 71 5 Z5ollA A= 3ich

©
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.
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HEALTH ok

ENVIRONMENT & COMFORT #&#

@0

[22 3-4] HQEC| BVHe=E 915
£X{ : France GBC, (2015, p.7)
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SUMMARY

An Improvement Direction for the
Building Certification Systems based on
the Smart Building Concept

Lee, Funseok
Park, Sungnam
Nam, Seongwoo
Ji, Seokhwan

The building certification system has been the basis for improving building performance,
and as demand has gradually diversified according to the changing conditions of the
times, related certification types have also diversified. However, each building
certification system and construction standards currently operated in accordance with
the law which start from a unique purpose initially. The problem of overlapping
additional functions has been raised as the operating period is prolonged, and itt is
recognized as an obstacle.

In this study, the direction of maintenance and reorganization of the certification system
that ultimately reflected the concept of smart architecture was set through various
research methods and comparative analysis between building certification systems. To
this end, a proposal for setting the integrated application direction of the smart building
concept and recommendations for the direction of maintenance and reorganization of
the overall certification system were derived.

In order to establish the direction of the integrated application of the smart building
concept, the method through reorganization of the current certification system such as
the green building certification and the intelligent building certification system was
reviewed as an alternative. Also, the establishment of a new certification system was
reviewed as another alternative.

As a result of examining the concepts and definitions related to the existing smart
architecture, it was determined that the concept elements required in the 'smart’ concept
started with a smartphone were not included in the existing concepts similar to smart
architecture. There have been attempts for smart concepts in the architectural field, such
as intelligent buildings and high—speed information and communication buildings since
1990. However, they are not fully satisfied with the smart service needs as they are
defined around the functions of the building's mechanical facilities and land
communication facilities. Rather than a technology infrastructure and
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supplier—centered concept, it should be advanced with a concept that focuses on
improving the user—centered quality of life.

As a result of inquiries to experts regarding the current status and issues of the building
certification system, a similar system overlapping operation and the existence of overlap
between detailed standards and certification items, and the formal implementation of
the building certification system were highlighted as a result of an opinion on the policy
structure, Matters such as effectiveness issues, rising construction costs, inefficiency due
to repeated administrative procedures, and differences in interpretation between
certification bodies were derived.

Opinions on the improvement direction of the building certification system and related
building standards include: integration of similar systems, system specialization,
introduction of operation stage certification, unification of certification bodies and
business computerization, and the incorporation of general building standards among
the different building certification items. Opinions were presented on the proposal of the
initiative policy operation structure.

Based on the above comparative analysis of redundancy and the result of comprehensive
review, the following two implications can be presented for the purpose of efficient
operation between building standards and certification systems for improving green
building—related performance.

First, it is necessary to set the direction of institutional maintenance in accordance with
the purpose of establishing and operating the building standards and certification
system. The building standards are mandatory and are subject to licensing, ensuring the
basic performance level, and the certification system, which is evaluated according to
the client's choice, suggests reinforced evaluation items and performance standards to
induce specialization and give the appropriate incentives accordingly.

Second, it is necessary to present directions in short— to mid— to long—term stages in
order to accompany the effectiveness of maintenance and reorganization. It is possible to
reduce resistance to rapid changes and the possibility of errors by pursuing a
step—by—step bottom—up strategy targeting related statutes by starting the reform from
the easy accessible point rather than a complete system reform from the beginning.

In this study, it was proposed to reflect the concept of smart architecture through the
reorganization of the intelligent building certification system as the integrated
application direction of the smart architecture concept, and to operate the smart
architecture certification system through the unification of the building certification
system.,

As for the direction of maintenance and reorganization of the certification system, it was
emphasized that the direction of maintenance and reorganization in accordance with the
general building standards and the purpose of the certification system should be set and
promoted step by step. Lastly, the direction for reform was suggested to promote private
participation and system operation.

Keywords

Smart Building, Green Building, Building Certification System, Building Standards, Building Performance
Policy Amendment
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