9] TEFEe] A&TbeA WA B A/ HEA

X
1B
N
)
ofr
o,
o,
N
—I—l
H1
-

A9 wEFe o
Tl]i‘)\

Analysis on Sustainability Assessment Tools for
Overseas Single Detached Houses

2 &4

Choi, Joon Sung

Abstract

As climate change and environmental degradation become more evident, the public’s concern and knowledge on
sustainable development requires planners to have regards to social impacts and long term economic viability, as well
as environmental impacts. The main objective of this study is to analyze existing sustainability assessment tools for
single detached houses. The most widely used oversea tools are selected. From analysis on the existing assessment
tools, “Impact Estimator” by Athena Institute, “Bees 4.0” by NIST, “CASBEE for Home” by JSBC, “Envest for
Housing” by Energy Saving Trust, “LISA” by Center for Sustainable Technology, “SBTool” by iiSBE (International
Initiative for Sustainable Built Environment), it can be seen that the current sustainability assessment programs are in
need of much improvement. The selected programs are analyzed on scope of program setting & running, data input &
output, assessment categories, and strength & weakness. This study is to supplement the existing sustainability
assessment tools for single detached houses, and provide information for the development of web-based program to
assist architects or home owners to plan sustainable houses in Korea in the schematic design stage.

NAE : A%obed, 9EFY, GrET

Keywords : Sustainability, Singe Detached House, Assessment Tool
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. BEES: Building for Environmental and Economic Sustainability

. CASBEE: Comprehensive Assessment System for Building Environmental Efficiency

. LISA: LCA in Sustainable Architecture
NIST: National Institute of Standards and Technology

. iiISBE: International Initiative for Sustainable Built Environment

6. SBTool: Sustainable Building Assessment Tool
3. JSBC: Japan Sustainable Building Consortium
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(Fitout), B2 A (Heating/Cooling factors), 7]7-(Appliances),
Ab& (Utilization), #1/3%.4*(Repair/ Maintenance), =]+
(Decommissioning), | &% (Material trans port) 2 2
o]Foj gt AEI AR AV A= AAPFS TF
EMMA (Eco-model for Material & Manufacturing
Assessment)] AoFr|E5E FRES V|FoRE Hrtd

M b 1o Jot o m

r
rlo

o gEAALe b 2 54e A% BaAd wE 4
B Aol AT Ba glo] FAR ZEAEY 4
2 FHoR 4uEe Baod ue FRgony zz
Ve AL £ Mo ABHeE Folm Ax 9
We A7 Aokd 5 Uitk el sHe] WFT
A8Aes dwwas 77 312 Aded
ol FARAE FHoR FRAYO, WF 7

2

;

U
S

* o
T

oo @ oX fE o o o & U oB
Mroam
ob
2 Lot ff ot o

Q3 AEE AT RN Sgo wa
o Apgl MFAA weHdom fA/mee W
= ol gl

LCA n Sustainable Architecture Tool : Housing - AV Jennings Homes - Sy
File Beports LCAOptions Window Help

Celing
Doors

Driveway

Flaar

Garage / carpart
Insulation

Root

Walls

Brick. veneer, timber flame &
Erick veneer, steel frame.

wall extemal length 2
1 timber frare
Wl height B et

“wall external

Timber clad, steel frame
Timber clad, timber frame

“Wall internal

Wallinternal length
“indows

a% 6. LISA'el = 5tH
(http://www.lisa.au.com/images/fullsize/main.jpg)

10) www.energysavingtrust.org.uk/housing
11) http://www.lisa.au.com

Journal of the KIEAE Vol. 11, No. 2 2011. 04



o] wEFEe] A&7 ked W7ol i At/ HEA

B

6) ‘SBTool’
A AEZrbse Az B}F FX71F(ISBE;
International Initiative for Sustainable Built

Environment)”7} 73t SBTool2 3709] wfo|A 2 A E
A ER o] FojAtt F2 Ao FFA Hitel 9
3 9= AAIFA(ESBTO7-A Settings)ol A& A 95
Ho] Hete] #gt JRE Yt A Hd A T A
SRl g Boret &5 FES AAIL AZT)

= ZRAE ¢z (SBT07-B Project Design)
Fdo = TxA e A7) AR = FAH ZRAE
°of BEAEI AEHFMe & Jggr Fopd AR
Xl 2k 8= W 7HSBTO7-B Evaluation) 3¢ el A

toRol §e YEWR Frsts BEgER AAHQ
1A 3

AN S-S BN ¢ AEF AFASL 45E s,
o WHE FAST 1 ANE FAL 5 Ak A9H

o =xo weh et BrARel

9
Active parameters and weights adusted for specific site and project
characteristics of Single Family House, Daejeon, KOREA
> ;‘m‘ﬁﬂf‘ \waights within This workshest lists parameters that are applicable to Design Phase assessment of Single [|=
I S relevant Family House in Daejeon, KOREA, which contains the following occupancy types: Detached
roups, taking -
| 3 gm‘ L ‘9 groupsas | @ housing, 0, 0
ey | dsterminedin Some parameters may be weighted o zera depending on site cantextor project features, such
proe Reglon file as oceupancy type, size, height etc. Such parameters are marked as shown atlefl
5 features
7 8.1% 8.1 A Site Selection, Project Planning and Development
| 8| 391% 391% | Al Site Selection
[+ 38 B Energy and Resource Consumption
| 39| 182% 182% | BT Total Life Cycle Non-Renewable Energy
[ [s2] 55% 55% B2 Electrical peak demand for facility operations
|a3[ 109% 108% | B3 Renewable Energy
I+ a5 545% 545% | B4 Materials
[+] 57 109% 109% | B5 Potable Water
[#] 61 0% 0% L o3 i Loadings
62 171.2% 17.2% | C1 Greenhouse Gas Emissions
4> w[ Home  Basic, Context] Parameters  InitialShec, Detallspes , Embodied 72

& 7. 'SBTool'e| 242 3t0H(SBTO7-B =t

4.3 E7t-d2H(Output)

1) Athena Institute®] ‘Impact Estimator’

HE A4 F AR AT F e, Z2AE.
Fd9 AA AFAEEZBill of Materials Report)ZF Al
AHe JrprE 9 e we EEEE AFREIA
(Summary Measure Report)e]th. AI}H oA Ao
of 8°kAF F /A F dYste AFiEe e w
2} Hrle] REo] g, WA ddAE A F¢
O YA (Energy), @ &71(Air Emissions), @ &
(Water Emissions), @ E#|(Land Emissions), ® XA}
£ (Resource Use)?| 5744l tigt 275 Aoz &
A& 4 9oy 2AFANE AT Aol O XA
2H] % (Energy  Consumption), ©@ A3 A9
(Acidification Potential), @ #|F<13} ZA]2 (Global
Warming Potential), @ 213+ &&7] A7} 9F 74
(HH Respiratory Effects Potential), ® & 2z A ¢
(Ozon Depletion Potential), 25 A (Smog
Potential), @ < %3} %A1 2 (Eutrophi cation Potential),
2+ AH8-(Resource Use)9] 87H+4] #h7 kel Aot
afEu g YR gdd w1, v x, 9A, 715
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W, A%, v g 71 ARe] 6744 1% A s}
A% A7 F Az A4, 54, £, AAe 59
= W A%e 9 F vk mebd, ¥ Zzogel 3
el WS Wobel gwed Feed 53 @b
Yol #4%e 2L #49F ol Aol gon =

2AE zubel] Ax @AY A&t sAd #e TF
oly M4 T FFAQ HuE §flo] FEE Fupuk o] F
A= Aoz ey, tor nus 57 ZRAE7}Z
7bssk Tk

Primary Energy Consumption Summary Measure
Chart By Life Cycle Stages

Project Project#1

End-Of-Life

Operating Energy

w

Maintenance
Construction

Manufacturing
1.000.000  2.000.000  3,000.000  4.000.000
Energy (MJ)

[ - viaterial M Tansportation W Annual Op Energy |

1%l 8. ‘Impact Estimator'e| o} Aok Zal) sta
(http://www.athenasmi.org/tools/impactEstimator/tutorial.ntml)

2) ‘BEES 4.0°
Ago] AgEE ABS] WAL AN B3I
of diste] ARAHANE HA7AH ] A4l FI] @AM

%]
A A, 2l o] B8 £33 AAMsE FdHG
Aol O AF=2ds, @ s, @ Fddst, @
gqdznzd, @ AW 7], ® AAAEHE, © A,
red, © A%, O <212, @ £z, @ A
AANEAL 5 = 127k st % Hrprp o] Fol A
ol AFustel AMAXWMA] FAGH] HFolA

Z7b 16%% 7HE A vlFo]l & o=
Jd o= Z7)H] & (Initial Cost)¥} mlH
o 27} Fioll uigk A HIMF o] Foxith. AAA A
SH7I= v AlF A& 3 (American Society of
Testing and Materials)oll 4] A A8t A o 5=7] ¥] |- (LCC:
Life Cycle Cost)7| el we} A& A1&¥ AFES 50
W F712 skgste med At vES dAY 3
H7HA 2 At Hriste Aoz ZAE AT A9
AES AL, Y, AAe mE 278§ A8 U
d ol wE o]Fe AT wA 4 T HE&S F
AL o] Eo FE AoFr] vgoRZ ALstAT

2

[ 2cich doation.
Wcrn ArPolldonts pts
B ecoioges Tosenty 0.0200

B eutrophioanon

Elrossi Fues Depletion 0.0150

O Gictai vaming
[Erabitat atemtion
[Wrumon rostn | 0.0050
Eindoor air
W czone Deplstion 0.0000
Eemog Stuceco

B visterintake. Altematives

O3 9. ‘BEES 4.0°9 "It Zafetd Ms) stHH
(http://apps1.eere.energy.gov/buildings/tools_directory)

0.0100

Score

Brick & Mortar AMuminum Siding
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3) ‘CASBEE for Home'

Bt A A (structure) = F Mol FE12)(view point)
I oA Aol WFE(categories), H4Mel ARIEE
(minor items)® A= odtt. CASBEE Z&1#9] H
7be 27 ¢] 2(Q: environmental quality)¥ €7 FSH(L:
environmental load)®] F 719 ¥&(view point)el Al o]
Fojzg, A9 Z(Q O AUFAWQ), @ AHx=
(Q2), @ A& AHAQ3)Q] Al 7HA] HFEo at A
7R o] FoAH #AARIFL)E @ AduAe ELD, ®
A3 #H7N(L2), ® FA 2 39 FHAE@3) HFE

% h

gk PrtE o] FojHrt. MHLE 2 HIFU MEIEEo
145H 537A2 Hrld & F559 F8Ed we
AR 7t A7 FEEE wal X 1 ghEe] FalAA
A WFe] AFrb 1444 5387HA AdE AT 22
A or WHEH Hdaego] rtEe A HAQH
AR dig il HFHer EEHAT. dE5F
glo] gt F}AHeln HTAHI Hrte U= HEE
(BEE: Building environmental Efficiency)Z AAt= =4
ol FAel Hd dist FAHFSI] uZH FH o Ho
=3 FAFII ESEFE F2 HUbE BHE e W

Holgitt,

Q (Q1, Q2, Q3) Q: #7322 (Environmental Quality)

L (L1, L2, L3) L: #73%3HEnvironmental Load)

Hrbe] Adite AEFHEEBER), o4 M ®MFE
ag)a AefF7] o ibstet AT Al JFA Fa

AN 7 MFE F8 FEES U FrER

T U AERHEES AN Ao wEk 05 o3t

(C), 05-1.0(B), 1.0-1.5(B"), 1.5-3.0(A), 3.0 °]d(S)e

9 e FEel WMAAE THEel wek o] g JFE

BEE =

g 4
ol

Jo

21 Baliing Envirowmssisl EMeieney vk & chart

Scars
23 Creating 2 Risksr Townazeps & Seanysism

teemaraz= 4y Mom Q= 34

12) B7F 999 AAL ALgeE o7l E4mith Aolste] A

Hlazh oje]-m=2 FIUEAAZF 7 AlEstE SBTools
7] E FrleTtEe Hrtgdde #g FIH AL
= FABA T Bt e Ayl & AN R
= gEoR sglon I g B o 9F 8o
5 A mrIEA ®6oA HIIET 1, 2, 4, 5E ol ¥
7}

ol
us

Aol dish Wxe Mmoo} £oj7F glomz 33 6o
o #7183

52

gA A2 ZAHJT BFEE 1S Vo2 T
EFA R i3 EE5E v ug = A sk oA Tt
A MFEEd e HrFE A= goly XE(radar chart) 2
Ao 7] olatstgasge AE T 7IEXe A =
gagz=2 ZdHAY A2 Aoy dAE HUt
U diekHln 58 & 4 gl

4) ‘Envest for Housing’

AEAH] gy TAlol AdEaLe FdH F4Y
o] At A F7] olitsEaFgoR AtEM, TR
AEd digt TFAA Frket Gk v & AR a
(Reports)ell Al &1 4 Atk @ A& Z#HY, @ 7%,
@ o9, @ U4, © 949 ® 1%, @ 2%, 23,
A, 0 3%, O A%, @ dA44, ® AxH 5 F 13
7HA dEEe i Hrts AL F o ol IdEE
of tlst AelF7] olitstgta WAFS X9 oz
ol FHZ HolFH AEFHLL ZL& AR Yt
Aefol] wel W3 AAE g vud F o FER
F(Benchmarks)” #|o]# &= @E5F8 S F 19719 F3o
2 FEEle] dubdol FeEo A wAEE o]Alsler 4w
< At vk BE A3 AMEEE E A
ke FHAA AV} Am & AR AR o)t
stgago s FaEoglon AE G A AnH
 oWdy o % ouAY T JHEdANTE H

il =]
sk HE ARNAA EFHA e Aow veryd,

Embodied Elemental Breakdown

17488

18000
16000
14000 Separating Wall
12000
10000

8000

6000

4000

BO00ENCENCCON

zo00 1018 1156

o]

-2000

I 11. ‘Envest for Housing’el ®7t Z 1} stH
(Envest for Housing User Guide, Energy Saving Trust, 2009)

5) ‘LISA’

A& (Utilisation), Al 3 (Construction), =H](Fitout), 71
A /% 9*(Repair/Maintenance), *] &
(Decommissioning), A 544 (Material transport)2] 771
dA A A MEHAY AHEE = O oYX (Energy), @ &
A7F(GGE), @ W7] & FRHEZ(SPM), @ v H& 3
g F71EDINMVOC), ® &E(Water) ® AaxArstE
(NOx), @ ©}&4HS0x) & 77FAlel tgk H7l7p o] F9o
At FrA = wlstde] ®B A (Report) Ml vl Al 2
A e 71 14 (Total impact report), A= ZZ(Bill of
materials), 7] 54 B (Base material data)e] A 7}X|
FEHER AT & dom, AR wlwolA] A= AE
% 44 (Material consumption and attributes)S %3}
Aegt AEFG8 Lo Fold AREY G o]50] H

T+ (Appliances),
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sie] wEFee] Ad7bsy HREFRAC Be AT/ HEA

Housing - AV Jennings Homes - Sydney Sustralia - Average NSW household - Total impact report
Resourcs Encrgy ( Total : 6:81 T4}

55 I eeas vswnousenon
Eaites Exampie

Utlisation  Canstruction Fitout Appliances Repair/  lecommissionin  Material
Maintenance transport.

a2l 12, ‘LIsSA’e| #It Z#1t 3tH

6) ‘SBTool’

HBrtAdde dddsRrret AudsEriE
v Ao sH A gsFEl AS 79
(Issues)™} 2971 ® 5% (Categories)2] 10871
(Criteria)ell tigt H7HE & 5 AATE 770 o]
TAAN W& O A A9, Z=2AE A

o
RS

:1> o
2o s oM 2

= (PR

(Site Selection, Project Planning & Development) @ oI
yxe} A9 A¥](Energy & Resource Consumption) @
317 B-&(Environmental Loadings) @ AW #7¢ #
(Indoor Environmental Quality) ® AJH]2=2] Z(Service
Quality) ® AFs]-4A14 =W (Social and Economic
Aspects) @ #3}-¢1%x% =w Cultural and Perceptual
Aspects)O]E‘r. | 7]-,] HH b3 m | 7]-z4 ,] }\].XJ H]—/ﬂ o}
2 359} 2ok =Y grieE -1, 0, 3, 539 W A

Toﬂ/\i 13 Aol wet dAE AddaAY 2 dF
Franae A 5 FAAA #4158 49
x}woz WAE WA YA AT A
Aol WE, R, aga RS RE 0RY
§ 59749 WEAAE AAL 19E HFD A5, 0
e Azrge £8 5d A%, 3L $48 A%, 5
e Ano A5g duad $2Y PAArE F8n
of met ve WY AEA e 2Ad we EA}
2450 Ahe RAHN 0T U GEAEE ol
Fo WARGIE A3 WEAFES Fol AT ol
5. SBToole| HIIEs M iy
Hrrg e +x g R o v A
Za x4 S ORE (RRgs b)) 0-5%
T e *k = R -
(Total score) e s =
T;{:} 2~ = 5
ae ot T FEW BFEF « 7HEA) | 054
(7 Issues)
tﬁ_z'—an!]: W SR 2 = =
H =il u}\ 7V - Xd
(29 Categories) T T ox A |05
FEAT (-1, 0, 3, 589 v @A F 057
(108 Criteria) )« 7} H
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Design target scores for Megaplex project, Ottawa, Canada

Active Phase
(set in Region file)

Predicted performance results based on

information available during Design Phase Design Phase

Relative Performance Results Project Information

T i @ Renation projectwit ot gross area 677000 ma. s an
estimated lifespan of 75 ye nd contains the following occupancies:

Aparment and Retail and e oeatul 1 OTawa. Canada, The sesessmant
valid for the Design Pha:

0= Acceptable Practice; 3 = Good Practice; & = Best Practice

il st of ssues, Gotegortes and Citer
e Soune woranest]

St Selection, Praject Planning and -
Dewelopment a3 32

Eneray and Resource Consumption 23% 23

Emvironmental Loadings 27% 37

Indoar Enviranmental Quality 18% 34

Service Quality 16% 29

Social and Economic aspects 5% 29

almn|m|o|lo|lm]|>

Cultural and Perceptual Aspects 3% 43

Total welghted building score 31

2! 13. 'SBTool'e| &7t A&t Ms &It 3tH

P57 Bk ) RS d@ g At
25k 08%H SRS £AS B fYo 1A
52 2% & gom AddSAAIAE 14 FEE
of tE FFAA A5 o FoiRh 147 FEo
Wge Tz e A" A F 2P 5 ol
Yol wg WAARI} 8 FEeleln Fxiglel 27
5, eA7ts U] 3%, AdFoug, e 2 A
Fgol w27 Bz AU

4.4 A Aol LiEFCE - ChE (Strength & Weakness)
1) Athena Institute®] ‘Impact Estimator’
ARAHBAHAA mwd w77t TreeB A o2 -4 5 o
ZRAE FAOF, JNE 849 o] Fo|dsa
g Eo] Q1A o] folste] ARGo] HEFHA 7NE A o
2 Ads AE FA 8450 HAE dHAGEg Ay

Sol ABANF nhe ao} Hol % aze 44
Hol olalel7l A9m A% axs kel Wzt gol
sk AR 2L pERALDE daste] A & gle
o ogha 712HQ) R QAH el gAE Tashel Bt

g g dE AoZ Yyt TS, HrtA9dE Y 7
oA et AAPee] T2l ‘EcoCalculator’ <}
AAE A AH8E Fx29 A5 o B 34
o] LCA ZyE vtz Add 4 At AR g4
Z2AES AYo] FuHHFoR dAH o gli Eﬂ7]—9]
ddo] AEO] UV‘]L AAGgEdoZ AgtHE AT} 2
Aok, wEkA B L= 15489 5_7]%74]
NM H=ES & 1 ZA A A&7 A o
7]__% .ﬂgsl. H%A 5

24 P gast Qe
sho} s gl ut.

IL

LI

W)
&2 fo

o
=
o] =
b

3?}

Ly
-

e B

Ry
3} ;{61

pil

-

Aoz

=

2) ‘BEES 4.0°
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3) ‘CASBEE for Home’
vlslHol A Qle, Hrk, AnEle 7t Ao
A2 = Ao Hrte] AAet HAol W
C MR ZrAE] FHojid me gl
shus AEstH Hrbo ool oz Hiow
7He & 4 Ak sHARE o= HUbrh i ERA
Fod 4 W gl @AV HYE sk
AEe] Fx(Q2. 11D ¢8 A5(Q2 1.1.2)
2 F2 A5 Ay Sol wE oA gA
el e Hojdwl T o oo FRAIA
=YstAY F A o3 AsE FA A9
7o FA9 AlF Y Tol wE AR
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4) ‘Envest for Housing’
Enveste] AH2 tztelyrl A&
HE ¢8sta 2V v3d g3s 24712
[e3]

om 47 A & Ak etk ¢

lo i 1o 1® o oX

= ng‘l = =]
2 @744 W das vte B o5 jlen s
I 2 ek vlak A o] Foj vk EF AR
W AaEle] BAo] tkste] T2 ARGl ke
A Aol BaskA Fdth. ARgo] Fold whd,
B7re] widel g9 FHes AFE T

P
Aol AN Az duA Sel @ ues

o

54

Fehe Aog FAEAT TR FAA A e A
Hed o= AEAHAM] AEane AFs¥ F
7FAzte] gz A Ushus dF 55 &4 2
ool (k63 19 ML) A AL deigo] Holx|=
Sdol dfdrh ZRAE ZrjgA A AFTt AE
F7F A5E0 44 N TS A ot 5 3l
Ao HAEwo] yApglo]l Hbe] FEHoz W H?Q
ok aA R, 4" sbedh gue] weeh o, i Bt
o] gzt FEe F7b g AFgHo] lom, FAA A
5|4 Zwe] Adassdd #¥ H7pF AlLH%E T
A&E7Hs RS ddEy] AF FRAA FrtETEA
AEgol Wojx= Aow ddsd
5) ‘LISA’

Weol g glo] TeaWS AREd 4 9dS A
st fGA FAEEA AN, TR AA H o
At AR jeE Felsta Hd Tz
FAREE AtElE AdEste] ARE FAHFoEA A
Aol A o] AlZFd ko] ERolE X ot

|

s
off 4 T ok o N ¥ i
fo mot & X 1f o rfr

w2003 o] F Zea#e] gawo]=r) o] Fo]A %
= A, FA/EF G2 HJES  spARE A

T Ue T AFAL AR o] &rbed A
Aol digk dEAde] thh "olxe ZoE UEwth
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FHY FA FAHoR ojFojPorA HAdle FW
Fmetto] B, Aoju g Sol A I FAV
zelyith Mo 2 Zeade] 282 TrHES 27
Al A o] Al A AR S A FukTE §EE
AT davt Aot

6) ‘SBTool

=84 Ao dsint g o] FoA e TE
o FEe IAABA HAIETY AEVed HMETE
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Estimator’¢} ‘BEES’, ‘CASBEE for Home’'®] A| 7}#] W
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I YTt Frbe] WFet FEo A4E= ‘SBTool'o] 4
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