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# 1  Energy Indicators (2019 Key World Energy Statistics by IEA)

Region Popu GDP  GDP Energy Net  TPES Elc. CO;  TPES/ TPES/ TPES/ Eec. COJ €O/  COJ COJGDP Region |
Country | lation (PPP)  prod. imports cons.' emissions! pop.  GDP GDP(PPP)cons/pop. TPES pop. GDP  (PPP) Country |
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2010 USD) 2010USD) 2010 USD) 2010USD)  capita) capia) 2010USD) 2010USD)
World 7519 80079 113555 14035 - 1397200 23696 328400 188 047 012 3152 235 437 041 028 World
0ECD 1265 51133 50410 4181 1275 5308 10352 11579 410 010 041 7e® 218 8% 023 02 0ECD
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China 1304 10441 21201 2450 883 3077 639 9302 221 029 015 4555 302 66T 088 044 China
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Non-OECD Americas 497 438 85 777 612 1024 1084 122 014 003 2080 174 214 025 016 Non-OECD Americas
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GHGet = [ E(Eimp * GEFimp) + E(REF1eak * GEFref) ]
— [ 2(Eexp * GEFexp) + (Eree * GEFree * DFrec) + CCO ] 2)
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GHGunet = net greenhouse gas emissions of the site
Eimp = imported energy by energy form crossing the site boundary
GEFimp = greenhouse gas emission factor by energy form for imported energy crossing the site boundary
REFieak = refrigerant mass leakage across the site boundary for each type of refrigerant
GEFret = greenhouse gas emission factor for each type of refrigerant
Eexp = exported energy by energy form crossing the site boundary
GEFexp = greenhouse gas emission factor by energy form for exported energy crossing the site boundary
Erec = qualified off-site renewable energy.
GEFrec = greenhouse gas emission factor by energy form for qualified off-site renewable energy
DFrec = discount factor for off-site renewable energy

CCO = credited carbon offset



CIZITHEAHLEVWDIT, =3 VX —HEE, CO,HFHEE DAL ORELIAATE L AL Z
LHEBDOTWVWEN, TOERERITTWNWDAZIETHD, DFN, LRI D OEFBHIALS TH
BRI EHFITEYOERA A NT -2 LWL EIZRDODTNWBZEIZRDEETH D,

3. REERDLLHAZIN—RUZa—FrSILADEE

ZImbiE, Bz FX - AT 0 o OS] & LT ASHRAE Rt E L2 HRY EiF TR D,
K2ICEWME & Tk arnd, ERNRBRFERESNZEAL, Xy PEr X LF—DRFER
FHAREMEZEHA L-%ETr Y =7 b & LT 2020 FicEnfrbni, SIX YA OBl T
bV, BHEE HMIELCEZTHDIEDRRHEHTHS,

®2 HWME L FERLRE
T W R B FT{EML: 7 AT« T T4
BAEAF 12020 45 (1978 4F¥% T0)
i RC 1&
& G E, R ERE
SE PR [ £ K9 6,200m?
R NE 100 NFEE
F et kR ZERER HP 77— B A VIR U S oL | B BRI R AR
JEE D 5 LB Ak . KBS 2SR (332kWp) | a2k 5.4W/m?
TRNAF =N BT R —E L ERK (53%DH =% R)

3 ASHRAE Atk e v

®FANS WPUMPS mCOOLING WHOTWATER WHEATING = LIGHTING ® PLUGLOADS
40

35 =
30 e
25 S

20 N E B I e 7 ==

e s e - *Project
. 16 EUI
10

0

EXISTING BUILDING ASHRAE PROJECT REC LAYOUT  PRO OPE OFTIMIZED DECOUPLED 20%
CONSTRUCTIONS REQUIREMENTS CONSTRUCTIONS COMFORT CRITERIA CONFIGURATION ALL-AIR SYSTEM HYDROMIC SYTEMS SAFETY FACTOR

M4 ¥oZRxAX—VELT 407 ~DT7 Fua—F



MAICKEZERDOP o XAV X— LT 4 o T ~DT Fua—F &7, Mhoftiho EUT HEALE
kBTU/(sf*+ 42) (1kBTU/(sf*+ 42)=3. 156kWh/(m*+ ) TH D, L7 7 L AL/ D EUL (36kBTU/(sf*+4F))
FELOA 7 4 AL TR AX—HERPOHRTEL TND, Ty BRI AKX —FEEO 72D O
L LT, Baseline D EZIFILHE L, MHOE LR ELEE L BRBROMIEE, BEEROKHE
b, Y—=VZ70OHREL, E6IZF, BHRVATLEZMRHAFLMELEZAZRICRVMAATL (16
kBTU/(sf*4F)), & BT, K ASF A EZHH LAI= % (21kBTU/(sf*+4F)) TRy hErz XL ¥—%
HIE I3t 21T > 72,

B SIZ KGN RV DR BT Z R T, B O RBAIR EHH N EE A= G EE 332kWp D KBG B/ 3%
NERBEBLTND, 2B, BEEIGICRE L TWASRITIFI OB LD, =3 X— 8BB4 TD,
ML DE N ZHICL> TR ESNTEZMEREITOHGHDO&ERK ERN, 2Oy Mz Elk 724 & T
ELFRTHEEDEDO 95%IHY 5, YL EYOEM =R /LX —{H#& &% 18. 5kBTU/ (sf? - )
(58.3kWh/(m*+ ££)) THY , KGNS FRICEDER =g F — L BIIRMER THLHP, FHHEE LIV 4
BB TEETHIER Yy PP o o R L X — 2R TE-8I0R 5,

®5 KB R D BT

ZBIE, Bl O ASHARE A% 2 —R 228 % H L CH 3%t X OB B R T AEmEFH H LBz oV T
afﬁ«éo GEF I TR E 2 A AR THY, AX X —RDEDHDIEY 0.276kgC0,e/kWh(WECC California)
M5, £72. GEFy, 1£ GEF., &[fl — T, GEF, . ZFCEWE T D, AR —FLIZT XX —E,, %
58.3kWh/(m?« ££) TV, REF . 134 B ORE TIZE NG DR E LT, K6I12F DR E L) B0 2587 E R
R,

ERROF UV ARTO CO,HEHBIZRH LT, DEXDA T By b4 T varRBOENTWE, T, 4V AR RE
— D TAT vy b T4 T arThd Eexp 1% 54.2kWh/m* &72% (R O®) , Ziud, RREIZBW T,
HOW#ERIL30% (22.3kWh/m?) . PV B ERIIEAENEE (A CHESDE &bf) D 95% (77.5kWh/m?) LA

ELEEHLE, RIZEZ7H A RE Tz“7t/M“%>ZL7 varyThd B ld. HBi% WY TIEDDHE4AA HlE
(TR B) A TLAE NI Y 5D T 306kWh/(m?-4E) 725 (P D@) , %%‘ﬁ b\b@%ﬁval\ﬁ—f
YAy T®HD CCO UL By @ 2 BHHY D ETLERDOLNTND, TDH, —IRTFILF—_—2T 11.7

kWh/(m?+ ) ETAH 7 B TEBHLDOER5 (KT DA),

58.3kWh/(m? + )

GHGygr = [E(Bip X GEF,) + Z(REF o1 X GEF,pp)] -
[E(Eap X GEFgp) + (Em x GEF,W x DF,,.) + CCQ]

(D 54.2kWh /(m? * 1) 2) 306 kwh f{m? - 1) £ T D11 ;kwhfqm )
SEF

« H—R>Za— FSILERADATZ 3>
- QATY PRETAT Y b (85%) D 4.1 kWh /' - )
+ @ATYA PRETATEY b
s @ILDY hH—RETATEY b

X6 ASHRAE R /LVOEEREITABREM R —R AT 2o ER AT var



AUV AMFEFREZ ALY — & (E,,) CHELEZZRXLVX—@aF 7y, —IRTZFNLF—X—RT
4.1kWh/(m*- F)ETHA SN, BT A7 HANFAEARZRLTX — bLUIZL VY NI —R o ToF 7 &
YR TCHEVO D EHEATIVIER EOBaRr M — R BZERTDHIEE/RD, 22T A7 ANFA A HE T3
WX — LUy NI—R A7y NATREZR BITE I EH 306kWh/(m? 42) T, 11.7kWh/(m?*+ 4£) ETL72 > T
B, WEHEOF T varz W T By M — R E R TR THDHIEMbnD, FloA 7 AN FTHE
TENFXF—DA 7BV REENRKE JLPV R =R TOA 7By bl ThHER TEHIE
AV VIRV R

PL T, ASHRAE AZ & —K 228 [ZX DRy bRl —RUDERITHE, ASHRAE R LD EET —4
EHOWTREL AL, I—Rr=a— L EZHETIZAT. A= VX — A Ah RE, 7% Ak RE 12X
HA 7By MIMAT, A=A DA T2y M T 2RO AR EI > TD, EFLENOLDORFEED IS
WCEBLRE TN ONTND, ZORFEIMNRTOE = RLX—R AP Ak RE, 7% Ak RE OE A
BALOWRETLHNCHE K TR RMENR DD, SHIZ, BERICE X TREHIKBL TWSKLEDH LB D
—DOThHEEZLND,

EX))

=Ry =a— NI NVERICHTZER & ERTGHAICOWNTEHBIL. EUOEr=I vy a e
T 47 ASHRAE OBJ# A ¥ X — R& @ Lic, £/, ErZRXAVFXF—E AT 1 7 OEEFEH %
BRI L. CO g BN L DR FEH & o8 LTz,

ZOZENL, TN LOBRESFHITIIINETLERBRICAZ RV —OOOEYMERED M LR
RKOLNTWDLZ LIZMA T, AMPOLDOEFICKE L TRV F—FEHLWET LN RO LN
LIENRZTCERE, &b, A2F VX~ XV F—F Ty b, I—RrF 7Ly bD3IHOD
F7LarEEDL)ICHAEDE T —Rr=a— I A ZRETHLVRATORATHE E NS,

<BE K>

1) AR6 Synthesis Report Climate Change 2023, IPCC, 2023.3

2) 20504FEH—ARr=a— FTVIIHED U — RIS, RIFEEE. 2021.6

3) Kaya, Impact of Carbon Dioxide Emission Control on GNP Growth: Interpretation of Proposed
Scenarios. Paper presented to the IPCC Energy and Industry Subgroup, Response Strategies Working
Group, Paris (mimeo). 1990

4) 2019 Key world energy statistics, IEA, 2019.9

5) https://www.meti.go. jp/shingikai/energy_environment/green_innovation/gi_008. html (2024 4£ 6 H [
%) 3l T = ) R RIS HEE

6) https://app.electricitymaps. com/map (2023 49 H 20 H &)

7)  https://eur—lex. europa. eu/eli/dir/2024/1275/0j (2024 4 6 H &)

8) ANSI/ASHRAE Standard 228-2023, Standard Method of Evaluating Zero Net Energy and Zero Net Carbon
Building Performance, ASHRAE, 2023.5

BNz
ZOBEO—F (5 3 EDOFEBFEI) X ASHRAE Net Zero Headquarters Renovation Winter Conference 2023
Tour handout &#, ASHRAE DA N2 B EBITIER L E Lz, T2 L CTHBRASMICEHNEZRLET,
Stanton Stafford, PE, LEED Fellow Buro Happold
Gregory Walker, AIA, LEED AP Houser Walker Architecture



