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Status in quo of passive building in China
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Status in quo of passive building in China
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Central Government- Policy and Standards

China State Council

NDRC & MoHURD

MoHURD

'

« Opinions on Further Strengthening the Administration of Urban
Planning and Construction (2016)

« “develop green, energy-effective buildings, such as passive
houses”

« Action Plan for Urban Adaptation to Climate Change (2016)

* “promote passive ultra-low energy green buildings by using
high-performance components of the thermal envelope to
improve building tightness and indoor environment”

* 13" Five-Year Plan of Building Energy and Green Building Development

* “develop ultra-low energy neighbourhoods; nearly zero-energy building
pilot projects; and by 2020, construct ultra-low energy and nearly zero
energy buildings totalling more than 10 million square meters.”

» National Guideline for residential buildings - published in 2015
* National Standard — on going, planed to be finished in 2018 5
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Best Practices

e Cases information including building type, energy performance

coefficient, passive and active technical measurement is collected.

e 49 effective reply, where 4 from the server cold zone, 31 from the cold
zone, 9 from the hot summer cold winter zone, 5 from the hot summer

warm winter zone
e 37 public buildings, 12 residential buildings

e Statistic the passive technical, active technical and the renewable energy

application.

COPYRIGHT@ CABR IBEE



L T A
China Academy of Building Research
n" B Aaxab¥aain

and Energy

o
Efficiency

Statistics of passive technology in demon projects

[ 3 [ 3 [ 3 35
 Passive technology application - I
« Generally, the most applied are natural 25

ventilation, natural lighting and shading; 20

shading is used in residential buildings less than®

1
in the public buildings, as it is difficult to ; I I I I I
manage in residential buildings. 0 i . i

Natural Natural Shading Passive Plants Heat Solar  Tunnel
Lighting  Vent heat gain storage  tube vent

37 public buildings and 12 residential buildings in all

o

« Generally, the least applied are solar tube, heat
storage and tunnel ventilation, only few applied

in public buildings

Statistics of passive technology in cold zone Statistics of passive tt_achnologyin hot summer cold
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23 public buildings and 8 residential buildings in Cold Zone 9 public buildings in hot summer cold winter zone
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 Active technology application

30
« Generally, the most applied are efficient 25
o : . : 20
lighting, mechanical ventilation with heat |,
recovery and efficient appliances 10
 For residential building, the mechanical
ventilation with heat recovery is applied the \9
s&\c’\ >
most &
s(\’b
W
Statistics of active technology in Cold Zone
18
16 ERes ®Pub
14
12
10
8
6
: ]
. n L
o ) o Q
,Q . . % & ds & §> .@
N @\@ @QQ\\@ &\& -éfo & & \«Q&Q &
oo 2 @ N X x
& & & & F P ¢S
‘(\,b(\\ (2/& Q}Q .\K‘a \0(,0
@Q,O Q/Q v o\roQ

L T A

China Academy of Building Research

& HAREDF A AR
ttute of Building Envi

Efficiency

Statistics of active technology in demon projects

and Energy

mRes mPub

N
e Q®Q

37 public buildings and 12 residential buildings in all

Statistics of active technology in hot summer
cold winter zone
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9 public buildings in hot summer cold winter zone
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« Renewable energy application

« Generally, the most applied are PT, PV and
geothermal HP

« PVis applied more in public buildings

Statistics of renewable energy use in Cold Zone
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23 public buildings and 8 residential buildings in Cold Zone
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and Energy

‘ wEfE WA
I II - - I N N ||
Q& QA & &Q} Q? Q& Q,\e Q
" Qo > @ < ®
o > $ O G 3
& & & & X o
& N & & & )
. 06\ (o) (\(b Qﬂ Q}
< & < &

37 public buildings and 12 residential buildings in all

4 Statistics of renewable energy use in
hot summer cold winter zone

000
9 public buildings in hot summer cold winter zone
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Project Background

CABR NZEB is the demonstration building of U.S. China Clean Energy Research program (CERC)
on building energy efficiency.

The aim of this demo building is not only to meet a requirement of the CERC project, it is also a
summary of CABR’s research in the filed of building environment and energy over decades.

The project addresses fundamental issues about the building energy efficiency in China. The
principle of the building is “passive building, advanced technology, practical function”. CABR
demo building can be considered as a innovative Chinese attempt to achieve Nearly Zero Energy
Building(NZEB) with affordable cost. The experience acquired from CABR project will be valuable
input to the development of future Chinese standard and roadmap toward NZEB.
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The CABR NZEB with floor area of 4025m2, located at the center of Beijing in cold climate zone, is an
office building for CABR. It has become an integrated platform for CERC-BEE cutting edge technologies
demonstration and serves as well as the R&D facility for CABR’s products and solutions. The building has
deep connection with the industry sector and could help raise public awareness from successful
demonstration. With real-data-based evaluation and its openness to the public, CABR NZEB has become a
signature NZEB project and an education center. It is facilitating strong growth of NZEBs in China and

laying foundation for future development of China’s NZEB standard.
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Key indicators of CABR NZEB
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Type of Indicators Indicator Target Description
14 floor area 4025m? 245180 A\
T W & R AN incremental cost Base 500RMB/m? Experimental 1500RMB/m?
A = — -
General indicator Jz=%4 floor 4 /= AF JR#B2)2 partial 2F
' A GBL 3 star. LEED platinum,
2297
TINIEZEZK certification EnergyStar 95+

B

Ene
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&£ 7K F energy consumption

BORME. . B

2
25 kWh/mryear including heating, AC, lightiing

BRI FEIR CO,

i HEZ Energy saving >80%
& K45 I % cooling load 30~40W/m?
B KIS # heating load <15W/m?2

recyclaple materia

A HAE Y e %L local plant 100%
I /% Temperature 20~26°C
. _ PM2.5 35
o BRI LR RH 20%—60% AR TR
CO, 1000ppm EERE R LA A
VOC harmless
H AR BA points Kl s 3 1500 /5, 4
Others wifiZ8 5 100%
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Technology - Building Envelope
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Technology — Renewable Energy
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Indoor Environment of the CABR NZEB v

Indoor environment of rooms F2 and F3
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Annual power consumption of the CABR NZEB

m HVA PLUG Lighting m Power = Other
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34.26
23.84
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36.37

17.48

2016
= HVAC+Lighting = TOTAL
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Summary of the CABR NZEB

O 2017 the weather condition is the worst of the recent 4 years, while the indoor
temperature keeps ~26 °C

O As the continues commissioning, the HVAC system energy consumption keep
decreasing in the past years;

O The overall annual energy consumption of 2015-2016 is 35.3 kwh/(mZ2.y), which is

pretty good of office buildings (average 80-100kwh/m2.y in Beijing).

eleva

0 The HVAC (48%)and the plugin(30%)
take the biggest percentage in the
energy pie, which means they have

the most energy saving potential.

= HVAC =Plug =Lighting =elevator =other
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Conclusions and future work

 Passive ultra-low energy building is the next step of China building
energy efficiency, which is the consensus in the government and

industry.

e The building operation energy consumption are sensitive to the

occupants’ behavior and operating strategy.

« Most good practices of ultra-low energy building projects are
located in severe cold and cold climate zones. There is great room
for development and research on the technical roadmap of ultra-

low energy buildings in southern China.
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