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https://www.env.go.jp/earth/g7/2023 _sapporo_emm/

EEZE - B - BEIBMOBREL
82. EEY: FA74 9 LVTEYERRKREL

BYo74 7Y
A1 I NV2EDHHEXHIRT 2 EIZEZHET ZZ L 2R

FZA7H 47 VEZE LI-EYEREC, BEYodys - BERICE IS BEREOZRE

Department of Architecture, WASEDA University 3




Y7534 F z—HHE = Scopel + Scope2 + Scope3

- BETEHICEARTIHODIEEHEAETL7-HEHE
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MA T, Scope3biFHINTETWS,
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. ©H3R. ®V-AF/E &E. BI5Fv( X, BIFE
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F—IVZ7 47 Hh—RFHb

EN15978, 2011

ARL—=varih—KRy
(B6-B7)

R—ILTA THh—KRY (AL-A5, B1-B5, B6-B7, C1-C4, D) 1S021930:2017
Al-A3: A4-A5: B1-B5, B6-B7: : D.
EMREHRRE 3 5 T ER B = B FE R ER RS )44 9 ILBRA
Al A4 Bl
RAEOmEE BE~O#HE &R ik - fRlk
A2 A5 B2
TIH~ DA i AVTFUR REYOEE
A3 B3
=] ]
BEOWE (AL-AB) 2 R
. *» M —_— s B4
A AT |z BEENONE
i TURT a4 FA—RY B5
! (A1-A5, B1-B5, ) .

B6
ERABOIRILY—HE

Reference: Fig. 7, Net zero building: Where do
we stand?, WBCSD, 2021

B7
ERBOKHE

“Whole life, Upfront, Embodied, Operational
carbon” are added to the life cycle stage
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framework of EN15978(2011) and
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EN15978, 2011

R—ILS A4 THhH—HRY (AL-A5, B1-B5, B6-B7, C1-C4, D) 1S021930:2017
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EMEERRE B T B = RS i 27 N2 Y4 IILEFH
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RAHOEE T l » \.:i/\ A ch AL - A
/I o BRNOKE | eee

| B6-B7 ]

ERAROIRILY—HE 1))
ERROKHE RENOLE

»n =~
P D
B A
Y49l
I RILF—EIR
Hx - BRE ‘
B1-B5
f&
ITFUR
3
R
'8 23
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ME - FHMEFEHRICOVWTIIE - BT L ICRBZIH5AHH S,

kg-CO,-eq B6-B7 Al1l-A5 + +
= +
m? year floor area X 50 years floor area X 50 years
Whole Life Operational Carbon Embodied Carbon
Carbon ‘ ‘
_ 2R D ! . CO, n R % co,
— IRILVFX—HE HEH 1R 2K BMH8E HEH R B
- ZEB - BR 3% - ERERK
- ZEH - HR -t EIF - IDEA
- Mg EMEE - ixfm * EPD

FRb=aFVh—RY, TVRTAFh—FKY
WA DGR+ NTVRAEER L TEFRYDEE ZT>TWBEDH S,
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- w778y MhH—FRy: ETHERE A EREE
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MEAF Iy ILCADEZF%EA L -E45:

'S D
5 'O e
s N 6 o
2 . ANy ;
: Em :
~ 400 o :
§ ) . ' Embodied carbon
N ' ; ' :
= UpiZont embodied : : Scenario 1: Standard
5 300 carbon : : performance building
5] : : . Scenario 2: High-
=2 ' : performance building
- 200
_E Annual operational
2 carbon
CIE) 100
© P
>
c I
c I
<
0]

01 2 345 67 8910112131415 1617 18 192021 2223 2425 2627 2829 30 31...

Year in building life
AIA-CLF Embodied Carbon Toolkit for Architects,

https://www.aia.org/resources/6445061-aia-clf-embodied-carbon-toolkit-for-archit
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F—=I5 A4 7 H—RYyEADEHEO MEDINT VR EEE
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2500
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= ® Embodied Carbon
£ 2000
q’N
O
Q
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= 1500
c
0
2
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O 1000
2
5
Q@
5]
<
=

Embodied
. ______ Trajectory

Current Ultra-low Ultra-low Ultra-low Ultra-low
Building energy with energy with energy with energy with
Regulations Gas Boiler HeatPump Heat Pump Heat Pump

Embodied Embodied Future
Carbon Nof Not Not Carbon Embodied
S considered considered considered Reductions Benchmark
Total Split

&——— Currently Achievable —> 2030 Target

Trajectories of operational and embodied carbon from LETI embodied carbon primer
https://www.leti.uk/ecp
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BRIMERICHITDF—IFA4 7 Hh—FRVICET IR - IREEEDIRA (2023FR =)
B. Maria, B. Harpa, Analysis of new modules in connection with calculation of the climate

impact of buildings, BUILD: Aalborg university, Denmark, 2023

D:
A1-A5: B1-B5: B6-B7: C1-C4: Beyond
: Use stage embodied  Operation End of life stage the
Upfront carbon . -
R carbon al carbon embodied carbon building
% B S R T L system
AA]é A4 A5 Bl B2 B3 B4 B5 B6 B7 C1 C2 C3 C4 D
TUR—Y BR18
A RE2020
T304 MPG
Proposed method
Td4222F for
climate declaration
/Iy — TEK17 ;ﬂf
5 L RTE
Climate declaration l:fj 5 EE}EZE
_ 2022 77 ARAR
AVT—=T Y Proposal for limit
values 2025
s DGNB certification
H B N
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Operational Carbon
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FIREHNCOMEH R DIFRIER DLLE (2030F F T)

c NHRBOEWRECBEFREIRILTF—DERPEDIFE., BRIKWhZEET E7/-0IC

BHELZCOIHEDEBREBLRATNS,

- BEAOBHIEDIZFE, EXRDCOBEHBRBDOK/MIK > T, Embodied Carbon &
Operational Carbon DA KELEDLY ., BERELTEE - BB TRINIEEYD
HEHEDE(E - LIREICHLRET I LHSEFHINS,

- BRMBEERUVBEICH T EERCOBEHFREMOEEME - FRMEHEZ LLER

UHhEDHEELT-H)
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COBFHBREBDIERZEE L - £ T, BE
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DEHLDH D

Energy and Buildings, 20235 10A 15
https://doi.org/10.1016/j.enbuild.2023.113668
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Building Regulation BR18 7T¥%—7 TOEER!

« 2021538, TUR—IVBFIRIESDERZE T, 2023FED o 7-ICHEITI NS EERE
DR T, FEEFEWICHTT B Whole life carbon BT 2 1# - ERBIEEZHEKRL -,

- 1000m2L E DFFEEEE I 2023FLIBFEL12 kg-CO,/MYELLT., BOMAEBE, BERF
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- LCAICET 2T 2EEBICREZIN, LVELVWHAELZEHIFEREINSITE

- 12 kg-CO,/m?/£E = 600 kg-CO,/m?

- T —7FE - FHET(A). BERIOER - FEZ1TI.
T U/I—VDEEMA My 7T 3BEETIHOASIIFL-2%IRE

Energy renovation of buildings,

https://ens.dk/sites/ens.dk/files/Globalcooperation/final_web_sog_wp_energyefficiencyinbuildings_210x297_v06_web.pdf

https://im.dk/Media/637602217765946554/National_Strategy for_Sustainable_Construktion.pdf

Testing and evaluation of the
_ voluntary sustainability standard

___ Determination of thres-
€0, hold limit value by the

contracting parties (SBB)

New construction
under 1,000 m?> ¥

New construction
over 1,000 m?

intarv CO
u

> @

2023

Continuous collection of
| latest knowledge and data

Threshold limit
value for 2025

§
Requirement for LCA
calculation without
threshold limit value
m§‘
. JThreshoId limit
value of 12 kg
CO,-eq/m?/year

Threshold limit
value of 8 kg
CO,-eq/m?/year

2025

Threshold limit
value for 2027

®

Revised thres-
hold require-
ment: e.g.

of 10,5 kg
CO,-eq/m?/year

Threshold limit

value of 7 kg
CO,-eq/m?/year
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2027

Threshold limit
value for 2029

Revised thres-
hold require-
ment: e.g.

of 9 kg
CO,-eq/m?/year

Threshold limit
value of & kg
CO,-eq/m*/year

2029

Revised thres-
hold require-
ment: e.g.

of 7,5 kg
CO,-eq/m?/year

Threshold limit
value of 5 kg
CO,-eq/m’/year
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https://doi.org/10.1016/j.enbuild.2023.113668
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- RRBHOBRERY. LCADOEFEH, BiEW: HEMID): BER & DEL
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7/ ~ — 7 Eﬁ*ﬁﬁu O Embodied: Basement OEmbodied: Roof mA1-A3: Product x Average value
B R 1 8 ‘_ ﬁm OB4: Replacement OC3: Waste O C4: Disposal Al-A3, B4,
Fﬁh . B D: Recycling B B6: Operational B6, C3-C4
== 14
* %' JL %jj a) *JF & 1'%§ %‘ Embodied carbon of basement and roof were obtained from average values of Danish office
) buildings from BUILD report: Whole life carbon assessment of 60 buildings.
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F—ILF47Hh—Fv: KB (INTEGRAL Group)

The Radiant Whole Life Carbon Study

B2V LSt - IBASIEEDOLLER, A7 aHl«—
(1) AR =¥ 3F I - h—KRYy (ZEB,ZEH) :
(@I/$T4vb s Bty % (ﬁﬁm%)/uA4

1L I
i[; i

{
{

i

X EE R ﬁ&%ﬂ‘ $m§1m =5

VRF+DOAS Radiant system + DOAS

X z2 iR & Bt - IRETSIEE DL
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- 8EETH74 X

The Radiant Whole Life Carbon Study

April 2021

INTEGRAL

https://integralgroup.com/
news/radiant-whole-life-
carbon-study/
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F—I547h—KRy: XE (INTEGRAL Group)

- SRR & LR L TEHSEEEATHRL —2 3 FIbh —5K ¥ 30%HE
(REEE. BBA, #/i5. Avtr FO&aEHE)

- MR ZEER & IE L TEREISIREEA TR —IL T 4 7 h —R > 40%HIE

- XFFZZEA: 17.7 kgCO,-eq/m24E, #RET/SIEE: 10.6 kgCO,-eq/m24E
(n:l:ﬁ,ﬁﬁ FEﬁ: GOE\ EHEE*E 22297 m2) Whole LlfeCarbon(kgCOZE) Wholile.ufeCarbon (kgCO2e)

. /%")L%Ejj aJ#FHj{%?& (23 636 374) @, 636 8_’4)
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KRR EN DELEIREN, LCADEEH,
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Department of Architecture, WASEDA University 22



BE - ESRSEBEY AT L WEBEHE Y —JL: CBE Rad Tool

- IRETHAERBE CTORBE RS SIBE S R T LDOWEBR— X DEREH#EENY —
- Steady state (EEE) R U Transient GEEEETE) % EIR A HE

ECBE Rad Tool seorsme

- BEANDEREERE L CEERRFRE
CEEREORELZ1TS T L AlHE

* EnergyPlus TIE B BUNZ TR & =i, :
TEEREZEWEBETRNS LS I

- EICEICETE L bW a—Y—(Cid,
EnergyPlusDAATY 7L — b g o |

Add radiant control sequences to your model with Openstudio v2.9
Single zone model with radiant control sequences example
EnergyPlus EMS objects for radiant control sequences

Three guidelines for controlling high thermal mass radiant systems

https://radiant.cbe.berkeley.edu/resources
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BE - ESRSEBEY AT L WEBEHE Y —JL: CBE Rad Tool

- S L

- EBHEY—LTIE. BYOREFHEPTABS
NDEKEZEHFZANT B LT, G
SAEEEEN (REE., KE) z2RELE LD

AL BB, )
I:lXI:I *14: Supply Water Below Dew Point [___] Total Surface Heat Flux
Y/ —>:20m X5m =
iRz EE, ESS 0 DX
=n= N T 35
S EAEFRAE: 26°C ~
B "I'Eﬁﬁﬁ}mfi: 20.9°C = >

RX AT im F = g
(==.==;E'1 EAGREE): 9.53K § 2

§ 15

EKRE: 15°C °
FEKREZE: 2.8°C
nanr,mE. 0.209 L/s 0

-I-I}".;E: 0209 m/S 8 8.76 952 10.3 11 11.8 126 13.3 141 148 156 164 171 17.9 18.6 194 20.2 209 21.7 224
Eaﬂrﬂﬂ IZF.-'] O 152 m Supply Water Temperature [°C]

https://radiant.cbe.berkeley.edu/steady_state, https://radiant.cbe.berkeley.edu/resources/rad_tool_documentation
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