Overview of Building Energy
Efficiency in China and the
Upcoming Trend

From Principle-based Approach to Data-based
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Start From a Question .

 How much CO2 were emitted by operating this e
gorgeous building for one year (i.e. in FY2016) — =

 Get Information from the website
e Certificate, commitment, initiatives

* Energy system efficiency?
e CO2 emission?
* Indoor Environment?
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Sharing Data From Macro
Perspective
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Globally: Energy Use by Nations and Sectors

1973 and 2008 regional shares of Total 2008 building shares of Total Energy Use
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* Asia excludes China. ** Includes intl. aviation and intl. marine bunkers. operation' 309% of total energy use

Energy use related to building

Data source: International Energy Agency. Key World Energy Statistics. 2010, complied
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Billion Metric Tons of Oil Equivalent

China: Sources and End Users

China's Energy Consumption by Source
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Coal dominates energy
sources; environmental issues
related to coal-burned are
extremely serious
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use; energy use in building
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We All Agree That

Energy efficiency in buildings can
contribute greatly to sustainability in cities

But the question is:
how to realize “truly” energy efficiency in buildings
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Features of Building Energy Use in China

« Space Heating in Buildings: Totally DIFFERENT
* Northern China / Yangtze River Basin (HSCW)
» Urban / Rural

* Energy Use Excluding Space Heatlng
 In Urban Residential Buildings
 iIn Commercial Buildings

 In Rural Buildings

 Various Building Energy Efficiency Starida
required
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Standards of BEE in China: Component Focused
5 [19864F (BRI | (RABFTERIMRE CREEERERFNED) » (JGJI26-86)

Reside | Abolished Space Heating for Buildings in North China
pal 1906487 (RABRAWRBIFE CREEERANA) ) (JGI26-95)
uorrban Space Heating for Buildings in North China
20014£10H (ERL A X BERFTEE R ITIRAEY  (JGJ134-2001)
Space Heating and Cooling for Buildings in HSCW
20034£10H B AL BRI X B STR s i aE (JGJI75-2003)

Space Cooling and Heating for Buildings in HSCW
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Comm | Abolished

€ | 20054E7H (AFBFFREBHREY  (GB50189-2005)
" HVAC, lighting, etc.
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Building Energy Use Intensity (EUI) Trend

—®— Heating in North Urban —®— Heating in HSCW Region
Urban Resident ex. Heating—— Rural Residential
—*— Commercial ex. heating =O= National Mean Value
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(R _Note: 1 kgce =29.27 MJ .
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Reasons for Heating Energy Use Reduction

« BEE standards are effective

 More than 90% of new construction meet the BEE
standards

« Some new buildings have even better performance of
space heating: i.e. <60 kWh,/m?.a
 Retrofitting on Existing Buildings
« Huge amount of buildings have been reinsulated
during the last 5 years

* Improvement on Heat Sources Efficiency
 Abolishing Small-scale coal-burned boilers
« Implementation of heat pumps, CHP etc.




However, on the other hand

e Other usages of building energy (except
heating in north urban) kept increasing

* Residential Building

« Energy use for lighting, home appliances, DHW, Air-
conditioners (AC), etc. increased along with living
standard rising

* Non-residential (Commercial)

« Large number of new glass boxes and skyscrapers
appear in every city

« What happens in actually operated buildings?




A Low Energy Demo Building in the Campus

*High performance windows

*Cool ceiling + displacement ventilati
Auto-lightings (dimming system)
/Advanced BAS

*300m? PV

*Heat recovery
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Measured Total Electricity Use (EUI)

200

150

Ceiling Fan Split Unit AC Centralized

HVAC System
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Case Study: Actual Electricity Use Intensity

-

SN R

Tsinghua School Tsinghua Art School Government office A Government office B
4650m?2, 34kWh/mZa | 64km?, 65.7kWh/mZa | 16k m2, 70.1kWh/mZa | 37k m?, 113kWh/m?2a

: : - ' I | :_;;'-. ; \_
Tower in Shanghai Office building A, USA Office building B, USA Office building, Lyon
287k m?, 215kWh/m?a | 6425m?, 364kWh/m?a| 30k m?, 356kWh/m?a 17k m?, 165kWh/m?a

Note: Excluding energy for space heatin
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Essential BMS: Sub-metering with ICT
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We All Agree That Eiiban

Continuously measuring / monitoring &
actual building energy use and system
efficiency is essential to sustainability

But the question is:
how to make it in an affordable / reliable / effective way

International Co-owners:

| SBi é@ i 1) AT A G i
5BC - SERIE (AGSBE inie Stimbietotass:
%QEE”( T i el [y LU NabE . @ Ny - .




P GB/T 51161-2016

Start: Standard

* The First One on Building Energy Use Data
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Detailed In this Standard
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Detalled in this Standard
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Summary

* Energy Efficiency in Buildings is Extremely Important to
Sustainability in China

* Not Only Principles and Techniques Should Be
Focused

e But

« The Data of Energy Use during Building Operation
Should Be the Key to Future Works

19ETS NiErnanonal :.'I OWTIETS.
DRLD \ '- o y i
PR PR, PN - ¥ 8B oiisse & e £ “0 s
WORLD Susminable Bk Emiranmers Ca nferrne 0 BERDE ‘ ) A - - h-rr i Consrrunsn



Special Thanks to
Swire Properties Ltd

Thank you
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