ONALES LA
China Academy of Building Research

April 11 2018 ik

51th Meeting of APEC-EGEE&C

DC. United States of American Asia-Pacific
Economic Cooperation

EWG 15-2016A
APEC Nearly (Net) Zero Energy Building Roadmap responding to COP21

Project Overseer: Prof. XU WEI
Project Contact: Mr ZHANG Shicong
Institute of Building Environment and Energy

China Academy of Building Research




APEC Program-- Nearly (Net) Zero Energy Building

Project Background

(1) APEC GOAL

As of 2035, APEC’s aggregate energy intensity will be reduced by 45 percent by,

using 2005 as a base year.

® “EWG-03-2013A: Nearly (Net) Zero Energy Building Updates

® “EWG-02-2015A: - APEC NZEB Best Practices and Energy Reduction Results

Comparative Study

® “EWG-15-2016A: APEC Nearly (Net) Zero Energy Building Roadmap Study
responding to COP21
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2 meetings of EWG 03 2013A: Nearly (Net) Zero Energy Building

1t APEC-Net Zero Energy Building workshop 2" APEC workshop on Nearly/Net zero energy
building & Community

20 economies
21 speakers
80 participants

20 economies
21 speakers
80 participants

Beijing. China.
30-31,0ct,2013

22-23,0ct 2014
China, Beijing

2 meetings of EWG 02 2015A: Nearly (Net) Zero Energy Building

34 APEC-CZEBS iiSBE Smart Net Zero Resilient 4th APEC Workshop on Near|y/net zero energy
Buildings and Communities Net Zero Built Environment building— From best practices to mass market

Symposium Built Environment Symposium

11 economies
8 speakers
35 participants

21 economies
35 speakers
130 participants

Aug 2015 Montreal

April 2016 Taichung



FINAL REPORT

APEC Program--Nearly (Net) Zero Energy Building

Focus Area:

® Net Zero Energy Building Definition and Policy

® Research Program outcomes and Technology roadmap
® Pilot projects among APEC economies.

® Related associations and alliances

Accessed: 3, 616
Check Date : 2018-3-27 APEC Enérgy Working e

APET Eaer] DOSUp 08 Mgy ETNCIOCY S0 Conewiyyiion

Download address: http://publications.apec.org/publication-detail.php?pub id=1595

ChinafAcademylofdBuildi /R


http://publications.apec.org/publication-detail.php?pub_id=1595

TariNisAen VA

EWG-02-2015A--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

Best :> Incentive & Technical Mandatory
Practice Subsidy Guideline Enforcement
Focus Area:

® Comprehensive and systematic information collecting template on existing NZEB pilot &
demonstration best practice projects
® [arge scale investigation on existing and under built NZEB best practices around APEC regions

® Comparative study of different NZBE pilot project best practices

EhinafAcademylofiBuilding/Re<
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EWG-02-2015A: APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

EXPERTS GROUP

A full scale expert group was established during EWG-02-2015A, 38 speakers

and 20 senior experts from 13 economies contribute their effort to this program.

Australia Canada China Hong Kong
Dr Andreas
Usha lyer-Raniga Athienitis Dr. Wei Xu
Head Director Director Dr. Margaret Kam
International Concordia China Academy of Construction
RMIT University University Building Research Industry Council
NSERC I
SNEBSRN =
Japan Japan Korea The United States China The United States

P\
Dr. Masaya Dr. Gyu young Dr. Dongwoo Cho Dr Edward Mazria Dr. Yu Zou Dr Wei Feng
Okumiya Yoon Senior Researcher Founder and CEO Director Lawrence Berkeley
Professor Nagoya City Korea Institute of Architecture 2030 China Academy of - National L

Nagoya City Liniersity Civil Engineering - /.l % @) “Buildin
Universi &) (\eedeny ofP I
University and Building e O




EWG-02-2015A: APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

BEST PRACTICES
TEMPLATE DESIGN

Support materials for NZEB best practices template design

(3) China Passive building projects

(1) IEA Joint SHC Task 40 Building (2) Japan NZEB template investigation

information template

G Ccer

B —

(4) The United States DOE NREL = © A Lilding datab
ildi onstruction utlding database
building database ( 4 ) ENOB energy-optimized

construction database
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EWG-02-2015A: APEC NZEB Best Practices and Energy Reduction

Results Comparative Study BEST PRACTICES
TEMPLATE DESIGN

APEC NZEB best practices template design

0 APEC Nearly (Nef) Zero Energy Building e .
Gt b Best Practices Information Collection Template Envelope) Solar heat gam coefficient (SHGC)
Air tightness (m¥/m®hi@50Pa)
Building Name Location (City) Energy Category AMMain Parameters
Building Type oResidential oOffice oSchool oOthers (Please Specify) Solar Thermal
Heating Degree Day Cooling Degree Day Photovoltaic .
e e ) e e I'he template have been sent to
Number of stareys ¥/ BF Completion Date "
4 Cost USD/m? Enerzy
(et Floor ::;) (of typical similar Wind Tarbine )
i Air Source Heat Pump L]
Inczemental Cost | ~Passive approaches { %)  cActive approsches (%) .
Allocation (%) energy system (%) cCommolsystem (%) Ground Source Heat Pump
Source of oGovemment Subsidy ( %)  cProject Incentive % P Sapply EWhit
Cost (%) cD in-kind support (%)
— I — | . Indoor Temperature ('C)
Contact Person doar N o
: = N Indoor Relative Humidity (%)
Indoor Air Quality (CO2ppm)
s v o . |
Energy Consumption Targets Design Value ol e EE o T B | P Son ee aC S We re C OSe n to
building
Heating load (W/m?) Site Namral .
Passive 3 Ground Cooling Sun shading - -
Cooling load {Wim?) e =
Approaches .
Energy Annual Heating Demand (KWhina )
5 Others (Piease
consumption Anmal Cooling Demand (KWh/m®a )
Specify)
Primary Energy Consumption kWh/(m") Enersy Advanced Mechanical Air Heat
Source to Site Conversion Factor : e de=
Efficient Lighting Recovery
i o Appliznces [Management
(Electricity) Lighting Control
Primary Energy Consumption Including:
cHeating/Cooling _clighting _=Plug
Building enerzy Active Approaches | Diplcement | Radimt Radiant | AirSource Hot Water Heat
i ———— Ventilation | Heating Cooling | Heat Pump Recovery
Technical Indicator Design Value | Standard Value
Construction Reof U-value (W/m’K) Other (Plesse
" Wall Uvalue (W/mK) Specify)
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EWG-02-2015A: APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

BEST PRACTICES
INVESTIGATION

Participants from 9 APEC economies responded to the survey

APEC economies with VFEL Survey Number of best practices that Number of best practices
investigated that are disclosed

Australia V 2 2
Canada v 7 7
China v 34 34
Hong Kong, China \ 1 1
Japan \ 20 6
Republic of Korea \ 10 10
Singapore \ 1 1
uSs v 24 22
Chinese Taipei \ 1 1
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APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

TECHNICAL ANALYSIS

General Information of NZEB Best Practices
Investigation

100
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projects
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o
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APEC Program--APEC NZEB Best Practices and Energy Reduction

Results Comparative Study

O Indoor environment quality (IEQ) in NZEB

30

80 Bcoolingg heating
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g 26 I 26 26 26 I
g 25 -
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Indoor temperature setting Indoor relative humidity

O Passive and Active approaches to NZEB

TECHNICAL ANALYSIS
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APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

General Information of NZEB Best Practices

Investigation

Primary Energy Supplied kWh/m?2a
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TECHNICAL ANALYSIS
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Energy balance chart for Net Zero Energy Buildings

400

® Heating and cooling
® Lighting

® Plug
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APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

TECHNICAL ANALYSIS

Economic analysis of NZEB

40
§ 55 Capital Source (Partial) 34
?, m Capital Source (Full)
s 30
2
.g 25
% 21
£ 20
S 16
£ 15
11
10
6
5 4 3
1
0 . _ — .
Governmental subsidy  Project Incentive Self -fund Donation/Industry in-
kind support

Capital Sources of projects
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APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

: APEC-Net Zero Energy Building Best Practices

Accessed: 2, 332
Check Date : 2018-3-27

Download address: https://www.apec.org/Publications/2017/05/APEC-100-Best-Practice-Analysis-of-NearlyNet-
Zero-Energy-Building

ChinafAcademyfofiBuilc i«
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EWG 15 2016A
APEC Nearly (Net) Zero Energy Building Roadmap Study responding to COP21

THE BVILDINGS SECToR IS ACTING
Now IT IS TIME To S(ALE VP

®Mid — Long term goal suggestion on building

Best Practices

sector, especially for Nearly/Net Zero Energy Building.

Mass Market ® \What kind of policies could be considered to

promote NZEB.

Roadmap'to _
NZEB ®A more clear technology roadmap to achieve

NZEB that covers different climate zones, thus to

respond to COP 21 GOAL ( 2015 Paris Goal)

COP21 GOAL

ChinafAcademylofiBuilding Re




@IBLERT ALY e

“EWG-15-2016A: APEC Nearly (Net) Zero Energy Building

A 3 days workshop, Workshop of APEC Nearly /Net Zero Energy Building Roadmap
responding to COP21, was very well implemented, with 37 experts from 11 economies and
also together with 4 NGOs, which are Asia Pacific Energy Research Centre, Paulson

Institute, World Green Building Council and Energy Foundation, on 4-6 September 2017.

» 8 speakers and 6 attendees were female.

T '
Ech)
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“EWG-15-2016A: APEC Nearly (Net) Zero Energy Building
Roadmap Study responding to COP21

Next Step:
« May. Draft Report for group review.
« June to September. Keep revising.

« Before 52th EGEEC meeting. Submit the report to
EGEEC.

« End of November. Close the project

nagAcademylofiBuildingRe<



TALERIALE A

Thank you

Contact:

Mr ZHANG SHICONG

Institute of Building Environment and Energy
China Academy of Building Research
86-10-84270181

zhangshicong01@126.com
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APEC Program--Nearly (Net) Zero Energy Building PILOT BUILDINGS

—USA- National Renewable Energy Laboratory

Korea —Zero Carbon Green Home

linayA'cade H!\_//wl JUUU(ﬂﬂIE] -eq



@IBLERT ALY e

APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

TECHNICAL ANALYSIS

® [

Passive Approaches to NZEB

Passive Strategies

Air tightness

| Passive Strategies

| Airtightness |

.

o

. .
C .
.
.
C .
C .

C o

| Thermal Zoning

Thermal Zoning o
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APEC Program--APEC NZEB Best Practices and Energy Reduction
Results Comparative Study

Renewable Applications in NZEB TECHNICAL ANALYSIS

70

65
60
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40 38
30
23
20
12
. [ ] —

Solar Thermal Photovoltaic Biomass —fired Wind Turbine  Air Source  Ground Source
Boiled Heat Pump Heat Pump

Project count

Renewable applications in NZEB
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