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Background

» Final energy consumption in Building sector
« COP21

» Policy for promoting energy conservation of
building



Final Energy Consumption by Sector in Japan

" Industrial sector energy consumption has leveled off, but a
significant increase in energy consumption has been observed in

| the commercial and residential subsectors (Building Sector).

Million kl in crude — — (Unit: trillion yen, price in 2005) Final energy consumption
oil equivalent o T
Real GDP 19732013 E 20122013
1973-->2013 '
400 _ _ 1.3-fold : A0.9%
increased by 2.5 times - 500 |
: : | 225% f
Transport sector (82millionkl) || 197352013 1 201252013
SESSEEEEEEE ,‘ - 400 1.8-fold ! A3.7%
Commercial sector || | [ “ [ 20.6% . :
Tt " [ @6 milionk) [N
) ) 11 ‘ 300 £973-2013 \ 1 20122013
Residential sector § ! o
| 1a0% J 297f0ld} +1.9%
(51 million kI) 'l
- 200 "
‘ 197352013 % 201252013
Industrial sector /!
12.0-fold’! A3.0%
100 N’ !
1
S EEEEREI 43.0% '
(158 milionk) ||~ 197337013 | 201252013
. | - -0 1 0,
0.8-fold : +0.1%
PR RRE5083885832 000 '
OO0 O0OO0O0OO0O0O0O0O00000 1
A AA A ANNNNNNNNNNNNNN




Intended Nationally Determined Contribution
COP21

Compared

The target of reduction 0

_ CO2 emissions per GDP
China | by 2030 60 - 65 % 2005
EU by 2030 '40 o 1990 Breakd.own of the Japanese
_ CO2 emissions per GDP reduction ta rget
ndia | by 2030 33-35% 2005 Industrial 7 %
Japan | by2030 pe g 2013 Corr?merf:ial 40 %
——— Residential 39 %
Russia | by2030 =0 =5 of 1990 Transportation 28 %
Energy 28 %
US.A. | by2025 26 - 28 % 2005

Translated from http://jccca.org/chart/chart03_06.html 5



Summary of Act on the Rational Use of Energy

Manufacturing plants & business
locations

Obligation for business operators to make an
effort and public disclosure of judgment
standards

QO Specified business operators and specified
chain business operators

(Energy consumption of 1,500kl per year)

* Obligation to appoint Energy Managers, etc.

* Obligation to periodically report on energy
consumption status.

* Obligation to submit medium and long term plans.

Transportation

Obligation for business operators to make an
effort and public disclosure of judgment
standards

Q Specified carriers (freight and passengers)

(Fleet of vehicles: At least 200 trucks or at least 300
railway cars for railroads, etc.)

« Obligation to submit medium and long term plans.

« Obligation to periodically report energy consumption
status.

O Specified consigners

(Annual transport volume of at least 30 million ton-km )
* Obligation to submit plans.

* Obligation to periodically report consumption of
energy related to consigned transportation

Provisions relating to machinery and equipment | [

) |

T

Residential buildings and
structures

e,

Obligation for construction clients and owners
to make an effort and public disclosure of

judgment standards

O Specified buildings
(Total floor area of at least 300mZ )

= Obligations relating to the submission of
notifications pertaining o energy conserving
measures implemented by consfruction clients in
relation to large scale modifications and
obligations relating to reporting the status of overall
maintenance.

QO Housing providers

{Annual supply of at least 150 units.)

» Obligation to observe targets for improving
energy conservation Feriormance of supplied
ready bulilt residentia '

housing.

Provision of information ]

Obligation for manufacturers and import business operators of energy

consuming equipment to make an effort

Top Runner Standards (23 units)

= Standards for energy conservation of passenger cars, air conditioners,
television sets, etc. To exceed the performance of most superior products that
have been commercialized at the present time is required of each type of unit.

Obligation to make effort in providing information to general consumers

* Provision of information on energy conservation (annual electric power
consumption, fuel economy, etc.) that is easy to understand at storefronts of

Energy Conservation Policies of Japan November 7, 2011
Agency of Natural Resources and Energy Conservation and Renewable Energy Department
http://www.meti.go.jp/english/policy/energy_environment/energy _efficiency/pdf/121003.pdf

retailers who sell household electrical appliances, etc.

* Popularization of energy conserving equipment and the provision of
information, etc_, by electric power and gas companies.




Act on the Improvement of Energy Consumption
Performance of Buildings (Building Energy Efficiency Act)

@ Requlatory Measures (Manaatory) @ In centive Measures (voluntary) @

M Mandatory compliance with energy
efficiency standards -
Mandatory certification

| i | Non-residential bulidings over
_____ 2 000MF or more (planned)

----- Mangdatory compllance/evaluation
for compilance of nawly-
constructed buliding enengy
aMcloncy parormance siandands
{anangy oMclency standards)

B Motifications Bulldings 300m* or more (planned)

B Performance Improvement
Planning Certification System /
exception of floor-area ratio rﬂgulatlun

Porilon that exceads
normal oullding foor

1
R —— " spaca for equipment
1 ! necessary to Improve

————————————————————

: | enargy afliclancy
! E periormance

1

— Il

i I

----- Mot calculated

[Cartificate by administra-
thve: agencias)

B Labeling System for Energy

&=

established in July 8, 2015

1) regulatory measures for
mandatory compliance with
energy efficiency

standards for large-scale non-
residential buildings

e Fetency 2) incentive measures such as a
jurisdiction u:;gzsl‘gr nlal'n'\ll"wm_H:'"E EEEE . . .
constn.csoniexensonie —— labeling system displaying
n I |m)] | - . 1
—B Y- il compliance
1517 [H == wrmes | With energy efficiency standards
Residential Hon-regidential (£} Display of building energy {3 Lebeling of epproval of and EXCEption Of f|00r-a rea ratio
Instructions’onders issued when desmed necessary without Egmfﬂﬂﬁm"}ﬂit ?ﬁm'ﬂfr:t:ﬂa;?m H er H .
compliance with standards. Nerostionoyan regUIatlon for certified bU|Id|ng
administrative agenciss)
B Housing Top-Runner Program
Supervised by: MLIT Issued by: Institute for Building Environment and Energy Conservation (IBEC) 7

Overview of the Act on the Improvement of Energy Consumption Performance of Buildings



T

Net Zero Energy Building(ZEB)

 History of Activity for Achieving ZEB in
Japan

* Roadmap

* Definition

* Promotion of ZEB

* Mapping of state of ZEB in Japan



1979

2008

2009

2010

2012

2013
2014

2015

2016

2017

History of various activities to realize ZEB in

Japan

G8 Hokkaido Toyako Summit
Report to the G8 Summit

by IEA

L'Aquilla 35th G8 Summit
Recommendations to Japan by
IEA

SHASE

SHASE: The Society of Heating,
Air-Conditioning and Sanitary
Engineers of Japan

A Vision of Air-conditioning and

Sanitary Engineering for the 21st
Century

Committee for Definition of ZEB

Committee of Examination for ZEB
feasibility

Committee for Examination of ZEB
Design Guideline

METI/ MILT/ MOE
Act on the Rational Use of Energy

Workshop on realization and deployment of
ZEB (METI)

Mid- and Long-Term Roadmap
subcommittee, Global Environmental
Committee, Central Environment Policy
Council (MOE)

Meeting for Promotion of “Housing and
Living Styles toward a Low-carbon Society
(METI, MILT, MOE)

”

Strategic Energy Plan Japan

ZEB Roadmap Examination Committee Act on the Improvement of Energy
(METI) Consumption Performance of
Buildings

ZEB Roadmap Follow-up Committee (METI)

METI: Ministry of Econom¥, Trade and Industry
MLIT: Ministry of Land, Infrastructure, Transport and Tourism
MOE: Ministry of the Environment



Primary energy consumption (MJ/m?2/Year)

o

4

3

Workshop on realization and deployment of ZEB 2009

Use of PV generation
se of solar heat

Vision for realizing ZEB
Realize ZEB for all newly built
buildings by 2030

Standard
case

1,770

[ Various Energy Efficiency Technologies for ZEB

2030

)

Glass roof

Reduce the load Cool roof

thru building A sonncss A4 A4 /f/!

envelope g ] N
Louver ¢ Air-flow I | Radiant cooling Reduce the load from outdoor air
eaves High_efficien:

L. High efficiency lighting

air __-conditionin

Total heat exchanger

PV panel for wall

&

PV panel for window
(see -through

Reduce the |
internal load- -

Natural ventilation
Qutdoor air cooling
Night purge

Task ambient aiconditioning

Blast with large temperature difference .
Use of underground or well water

d

Use of energy from river

"~ from sewage

T
; .ﬂ
\
8 Use of thermal energy -

Use of urban thermal energy

and Their Potential ]

Passive architecture : high thermal insulation, solar shading
Use of natural energy : outdoor air cooling, night purge, and outdoor air intake control

00
1,660, .

.~ based on indoor CO, concentration

| [———— High-efficiency heat sources - about 20% higher efficiency than present

1,150

020

I~ Low energy consumption conveyance : thorough use of inverters, etc.

High-efficiency lighting - 1/3 of the current level of power consumption

770

Low energy consumption OA equipment : servers with 1/2,
PCs with 1/12 of the current level of power consumption

OB e

Other power consumption : security and disaster
prevention equipment, and standby power equipment with
1/3 of the current level of power consumption

Photovoltaic power generation :
double efficiency of the current level
on 2/3 of rooftop area

. Networking of neighboring
' building '

High efficiency heat pump T [ -l |
I
!
!

High efficiency boiler i ‘\
Cogeneration ’ !

High efficiency pump Use of waste heat from

incineration plant
Local energy network

Proposal as a task and its

countermeasure

® Strict enforcement of
energy conservation
standards

® Drastic reinforcement of
tax incentives

® Drastic enhancement of
support on budget

® Development of labeling
system for energy
conservation

High efficiency equipment

10



Roadmap to ZEB Strategic Energy Plan Japan
April 2014

GOJ has supported for around 4,000 projects across the nation as measures to
achieve net zero energy by introducing energy efficient technologies such as high
performance thermal insulation/air sealing, high-efficiency air conditioners, heat
exchangers, LEDs with motion detectors and so on in public buildings, houses, office

buildings and hospitals.

GOJ aims to achieve net zero energy with regard to a newly
constructed public building by 2020 and with regard to all newly

constructed buildings on average by 2030.

With regard to houses, GOJ aims to achieve net zero energy for standard newly
constructed houses by 2020 and for all newly constructed houses on average by
2030.

While improving the environment for improvements of energy efficiency
performances for buildings and houses such as the above, GOJ will phase in the
obligation for newly constructed houses and buildings to meet the energy efficiency
standard by 2020, with due consideration given to the need for and degree of the
regulation, etc.

In addition, GOJ continues to disseminate lifestyles that lead to improvements of
the quality of life and energy efficiency at the same time. 1



Images of significant reduction in various sectors

Long-term Low-carbon Vision [MOE] March 2017

Nearly zero-carbon emission from daily life

» Nearly zero-emission on stock average
[ Energy-efficient house and building ]
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Definitions and Evaluation Method of ZEB
Committee for Definition of ZEB, SHASEJ 2015

B Qualitative definition

A net zero-energy building is a =
building that has high energy
saving through load reduction,
natural energy use and high
efficient systems and
appliances without decreasing
the environmental quality both
iIndoors and outdoors.

weighted s upphy
CEWH M ke—C02, ete))

Committee for Definition of ZEB

A ret Zaro Enare

............................................

ret Jaro Brerey BEulding

.....................................................

Approach to reallzmg ZEB

F’::dua:m-::u*mum&tmn
» Baducs load ] -
' ; » Uss natural snsrgy sources . ;
e anersy | I‘ﬂ?kﬁv::‘f'ﬁ-:::ra'*i't“"""'j"""'"'r """"" :

. : b*fb'tﬂﬂ E’:a&dltl plianoss Ff ferery é Euikine
D = '

weighted demand (kWh MJ kg-CG 02, etc.)
With the introduction of on-site renewable energies, the on-site energy

generated will be equal to or greater than the actual energy consumed
within the building in the course of a year.

Society of Heating, Air-conditioning and Sanitary Engineers, Japan Jun.2015

Definitions and Evaluation Method of ZEB (net Zero Energy Building)

13



Definition and Evaluation methods of ZEBs
ZEB Roadmap Examination Committee(METI) 2015

A

ZEB

Reduction of

Volume of energy supply

o (Net Zero)

+*% 100% or more

Energy savings

(D Load reduction (improving heat insulation and solar

Benchmark

Ener & .
o* S shading, etc.)
IndF enaen " N_ arly rReductionof — (@ Use of natural energy
@) Introduction|of renewable e ZEB .+ 75% or (3) Equipment and systems with improved efficiency of
) o mbfe the equipment
Reduction of 50% or more:
FR : : : .
eady Reduction of |

50% or more |

/ primary energy
; consumption

Volume of energy consumption Reference Building

Energy Efficiency and Conservation Division Agency for Natural Resources and Energy
Ministry of Economy, Trade and Industry
Definition of ZEB and future measures proposed by the ZEB Roadmap Examination Committee 14
http://www.enecho.meti.go.jp/category/saving_and_new/saving/zeb_report/pdf/report_160212_en.pdf



Promotion measures of ZEBs (The ZEB roadmap)
ZEB Roadmap Examination Committee(METI) 2015

FY 2015 FY 2016 FY 2017 FY 2018 FY 2019 FY 2020
Eﬁ;aggé:mggt of Definition established Revise the definition (if necessary)
e o o anelines Demonstration project = Preparation of guidelines
Technology T T T *
development Technology development to reduce costs
Measures in newly I 1 1 T
constructed public Implement active measures in newly constructed public buildings (including schools).
buildings I -I v v I
o . .
2 Public relations Promote/brand ZEBs
o
2 2 {0 20, S —— I
SR Training of Train ZEB engineers
gﬁg engineers V.9 | I
=1 = | ettt e ——_—
2 Goal setting Collect data, monitor progress, and report regularly based on the voluntary action plan
G‘) ————— .———.— ———————————————————————————————————————————————————————————————— l————l———l— ———————————————————————— i— —————————————————
Realization and
popularization of Realize and autonomously popularize ZEBs
/EBs

Energy Efficiency and Conservation Division Agency for Natural Resources and Energy

Ministry of Economy, Trade and Industry
Definition of ZEB and future measures proposed by the ZEB Roadmap Examination Committee 15

http://www.enecho.meti.go.jp/category/saving_and_new/saving/zeb_report/pdf/report_160212_en.pdf



Promotion methods of ZEBs
ZEB Roadmap Examination Committee(METI) 2015

 Draft design guidelines through the ZEB demonstration project

- The techniques, methods, and costs for designing ZEBs should be clarified

(ZEB designing guidelines) .

- To execute the ZEB demonstration project, obtain feedback from those
concerned through collection, analysis, and publication of real
management data.

 Support technology development aimed at higher performance and
lower costs

- Support technology development necessary to realize ZEBs.

- Implement active measures for newly—constructed public buildings
(including schools) .

* Promote and brand ZEBs

- Easy-to-understand PR activities (including comparisons with other
indexes and the merits of ZEBs) should be conducted in cooperation with
companies.

16



ZEB demonstaration Project
discussed at ZEB Roadmap Follow-up Committee (2016 ~2017)

ZEB demonstaration Projects (Subsidy)

Support a part of the expenses to business operators who agree to provide
information on the introduction of high-performance building materials and
equipment, which can be components of ZEB

- develop the design guidelines for other building applications

ZEB demonstaration project by MOE and METI (FY2018)

MOE METI

Private facilities |O O
for business use |Less than 2,000 m®> 2000 m or more

O

Facilities of local [There are no
government etc. restrictions about
the area




ZEB Pamphlet / ZEB Design Guideline

Can be downloaded at WEB site of Sustainable open Innovation Initiative
https://sii.or.jp/

Basic design * Detailed design
Design guideline

Planning
Pamphlet

; wmﬁm A \
ZEBBEAA K51 [l

Z WEB Program
Calculation Sheet*

| *Act on the Improvement of
= P Energy Consumption
..: P Performance of Buildings

Propose ZEB >

Consult about [ZEB

Communication of
architectural design and
mechanical design
necessary for ZEB

<:> *  Architectural * Real estate agent
. design office * Building owner
: AFCE!tECt \ «  Mechnical * General contractor o . o
ﬁrc. itectura designer *  Architect https://sii.or.jp/zeb28/file/guideline
esignher * Consulting

company pamphlet.pdf (in Japanese)



https://sii.or.jp/zeb28/file/guideline_pamphlet.pdf

ZEB planner / Zeb leading owner Y
discussed at ZEB Roadmap Follow-up Committee (2016 ~2017) \)

ZEB planner registration system | 1
architectural design office, design and construction company, consulting companies,
etc. who actively encourage owners to realize ZEB

ZEB leading owner registration system

The building owner who possesses actual cases of ZEB or concrete plans on ZEB

TZEBJ
ZEBD N5 ? Nearly ZEBI e .
™ - [ZEB Readyl ¢

0 ZEBOE B (%EURVER,
(EEBEHnEM) .
mEhSEE0—IF @ Q
ELTER ZEBOERD

—EBOEY AEICOVTIE
ZEBJ3>—hESULE 2
®2 RREEh s Al e CSRELUBHRREAS AR
o SEBHILLTPR ® -
D ®,
SRR EED R
il

[ZEBT S >T— 1S ZEB

a i r
) ' NS s —mE (EEeE. RTU7 - 2nmes) cA—F— R (DE. EL5S)
“ : zmggmﬁﬁtﬁ;ﬁﬁ%@ . fﬂ;ﬁ?iﬂnﬁﬁag
. . ZEBZTS5>—> CEAEE, BAHE
Bitmit BHRT e | - zeBEmEO—® - BHIEN GRWEE. BAEE, SRS
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Mapping of ZEB oriented Buildings

ZEB chart for 14 Best practices

Normalized Energy Generation G*

0.625

0.500

0.375

0.250

0.125

0.000

0.000

0.500

0.125 0.250 0.375

Normalized Energy Consumption C*

0.625

No. 1,7,9,10,11,14 Build.

No. 2 Build.

No. 6 Build.

No. 4 Build.

No. 3,13 Build.
No. 5,8 Build.




SHASE-REHVA
Joint research on nZER

» The process to beginning of joint research
» Contents of joint research



The process to beginning of joint research )

2012
SHASE and REHVA concluded MOU
includes the implementation of joint research in both groups

2017
January
TOP Meeting of REHVA & SHASE at AHSRAE Winter Meeting (Las Vegas)
Implementation of joint research based on MOU was discussed.
March
The offer of starting nZEB working group from REHVA (President Stefano Corgnati)
Representative: Prof. Jarek Kurniski (REHVA) Prof. Gyuyoung Yoon (SHASE)
November
Discussion in Brussels

2018
January
TOP Meeting of REHVA & SHASE at AHSRAE Winter Meeting (Chicago)

Formal start of joint research
Establishment of the Special Committees in SHASE



Contents of joint research 2018-2020 T

« Comparison of the energy performance of nZEB in different
climates and countries

« Evaluation method of the biomass and the green energy
* The framework of social worth of nZEB

* Design methods and tools for realization and promotion of
nZEB

* Elemental technology necessary for achieving nZEB of large
scale buildings

* The policy and incentive for the spread of nZEB
« Road map of the spread of nZEB
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A Vision of Air-conditioning and Sanitary Engineering
for the 215t Century = SHASE, Japan 2012

Growth strategy and ultra low-carbon solution of environment
and equipment technology that supports the 21st century

i | Three Proposals

- . .. |
A Reform of Industrial Significant Infrastructure for
Structure Contribution to ZEB Highly Rationalized
A e and the Low-Carbon Industry
* A comprehensive
enviroﬁmental solution Technology . T
business * BIM and Rationalization in
* A Comprehensive service facility design and construction
which achieves a high level of phase . i
safety, health and comfort * Occupational ability and ethics
» Strategy for Asian Market and required for engineers

Internationalization
* Preparation for large-scale
disasters

SHASE as a Platform of Three Proposals
Academic Standards and Policy Proposals
Education and Internships for the Young Engineers
Public Relations on Academic Information

SHASE: The Society of Heating, Air-Conditioning and Sanitary Engineers of Japan -
http://www.shasej.org/topics/1205/21Vision%20ENG.docx



CO- emission

intensity

Directions to be Taken in Achieving an 80% Reduction
by 2050 Long-term Low-carbon Vision [MOE] March 2017

-

(1) Energy efficiency

» Reduce energy use
EF‘IEIQ}" consumption * Increase energy efficiency, etc.

i
T

.
=

i ______________‘b (2) Low-carbon energy supply J,
1 i
! 3 i
. : : 1 ' 1
Electricity Heat : Electricty Heat :
: = Utilize low-carbon energy source (e.g. == j i
I renewables) . DRy, WA L -
1

end-use CO; emissions in 2050

+ Shift from ICE to EV
+ Utilize heat pump for hot water and space I
' heating '

Excerpted from the Long-term Climate Change Strategy Advisory Group
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