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Experiences and Measurements of Low Carbon
Buildings in China
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Deliberate Iteration of the Design Results in an

Energetic and Economic Optimum

ject

Planning

e Standard project
requirements

* Budget limitation

e Conceptual
design

Design

* Integrated detailed
design

A\

Construction

e Quality control
e Time schedule
e Cost control

Maintenance

e Commission &
Maintenance
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Target Setting

* Define the KPI
* Benchmark

* Green
certification

* Select suitable

N/ solutions

Target Adjusting

* Review KPI by
simulation
results

* Adjust design
& solutions

Integrated
Conceptual
Design

Simulation

Suitable
Solution
Confirmed

Project Controlling

Sustainable
Implemen-
tation
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Verification

* Verify the KPI

* Diagnose the
solutions

Measuring
System
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Energy Demand in kWh/m?/year

Learning to Save Energy
Comparable Functions: Industrial Office

A

Route to Zero-Emission

IRECB

192.43 kWh/(m?-a) *
2 Reduction of energy
2 demand
®
119.67 kWh/(m?a) * Architectural design
Efficient insulation system
>
e Efficient building technologies
o
45.97 kWh/(m?-a)
Py . .
@ Optimized energy supply
0kWh/(mza) 2 Renewable energy
o Efficient and clean conversion of
— © conventional energy
Bayer Technical Bayer Bayer Qingdao Bayer Qingdao
Service Caojing MaterialScience ECB Lighthouse ECB Lighthouse
Admin Building Caojing Admin  Energy Demand Net-Zero Result
* actual figures of 2009 / all figures denote final energy (electricity) Experiences and Measurements of Low Carbon Buildingsin China 2013-09-25 4



The Office Power Center

Building data

Climate data

Energy and

environment data

Financials

Certificates and
awards

* Type: Office and meeting center
* Construction type: Concrete structure
* Floor space 1,163 m2/ 60 work spaces

e Continental climate with hot summer
* Mean temperature Sum /Win 25 °C/ g °C

e Primary energy demand 73.68 kWh/(m? a)
(simulation, monitoring ongoing since Sep 2012)

e Total building cost 13.3 mio CNY
* Engineering effort 4.2 mio CNY

e LEED Gold certified
e Best Practice of Global Green Building from GFHS

Architect, Engineering & Project Management: Bayer Technology and
Engineering (Shanghai) Co., Ltd.




The Energy Balance Diagram from Simulation is
the Benchmark for Verification in Reality

B Example: BMS (Qingdao), site administration building

Optimized energy demand: Energy supply:
Envelope & technology Renewable & conventional

15.55 MWh

Cooling

Heating 40.01 MWh

Ventilation 8.87 MW Photovoltaic 73.68 MWh
Lighting 9.60 MWh

Auxiliary Energy 13.51 MWh

Others 8.63 MWh

Total 164.03 MWh | Total 164.03 MWh

CO, emission reduced by 195t per year!

* All data are the simulation result calculated in TRNSYS software by Bayer Technology Services
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Energy Measuring System

ECB Qingdao
Lighthouse Project

lﬂ‘ lullllhl

Annual energy balance:

+ ll- n 9 2 kWh/(m?-a)

Sample: 365 days Annual

N Annual energy consumption

(KPI)
kWh/(m2-a)

£¥ Annual renewable energy
generation

64.06 kWh/(m?-a)
Current date: 2013/8/31 Total

1Year

Starting date: 2012/9/01 B Days
G.F.A: 1,163 m? ‘
~ Sum of Energy Consumed :

kWh

£* Sum of Renewable Energy :

74,503 «wh




Monthly Summary of the Energy Consumption
Balance

Monthly Energy Consumption & Renewable Generation, kWh
From Sept. 1st, 2012 to Aug 31, 2013

21959
17878
15005
12934 8120 7628 8482

6888 60 6944 7138 7047
. 2888 “GBEY50 4ous250 567, 3849 390611 5107 4166 4506 99

IRECB

8698633

SEP OoCT NOV DEC JAN FEB MAR APR MAY JUN JUL
(2022) (2022) (2022) (2022) (2013) (2013) (2013) (2013) (2013) (2013) (2013)

(2013)

Renewable Energy Generation Monthly Energy Consumed Monthly Renewable Energy Generated SUM Energy Consumed SUM
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ECBT 7~ Y8 I H KR8 br IRECB
Key Message of ECB Qingdao Lighthouse

A RFEETRTR
Sustainability Features

—H- Ak

E o fHELE DR TIBE80% LA | *
nergy Saving 80% Energy saving according to GB Code

o 70 H H A AR REYR LN ZF REAEE *

Renewable Energy 100% renewable energy supply for net-zero emission

C o FPIEH)ENSAR
omfort Comfortable indoor climate

Q o FEHAE R EAM R
vality High Quality Material from Bayer and its ECB Members

H o HRENENTS
ealth High air quality for office user

ZCZ Sustainability Driver
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HEFFHAETHFTERBRTR

ECB solutions in this building

—~

?ﬁﬁﬁ&@/&ﬁﬁﬂ%
PUR Roof/floor
Insulation

R IReREHEBIK
Baytec® (SPR) Spray
Roofing System

l%ﬁ%ﬂﬁ
© PUR Flooring

_J‘IIII'III""

. ERRERS
High Performance
Window System

HRERR RS
Ground Source Heat
Pump System

LED [RHH R4t
=="" LED Lighting

B | e il I I I I

ZHERRER RS
Thermally-Active
Building System

L ESNERTRRS
Quick Element
. Ceiling

HREKEBRG

Photovoltaic System

BIHAI H E
Design & Project
» Management

AIE
Certification
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“7 PUR Wall Coating

REWHER RS
Heat Recovery
System

BERS

Measuring System
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REARERRERS IRECB

PUR Roof and Floo Insulation

f'unf ON FESA @ Bayer MaterialScience

EH4MET Building Envelop

BRZEE)E M 10omm rigid PUR insulation panel.
R RSt 100 K B A B AE Y )= 1 PR AR
PUR Roof

Insulation

R B2 e somm rigid PUR insulation system on the floor
R R Gt slab.
PUR Floor 5o K SR A IR A VA (R iR AR AT 2 U X 38 0 A R 2

Insulation

Hi PR 100omm rigid PUR insulation underneath the
PUR Ground  groundslab

Insulation 1002 K R R FE Bl PRIGAR 22 3G AE HUPE TR
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FRER AR e R B 7K IRECB
Baytec® (SPR) Spray Roofing System

@ Bayer MaterialScience

FEEA R B R H M A
BMS Material Application

FOMCRE  WHRRERE I K RS, B TR

T 57K it AR, RSN ) 2 T AT R

BayTec®  UFIHIMSARE, Bk B 5 1k

(SPR) Spray BayTec SPR roofing system, the spray

Roofing PU system has good compatible

System performance with irreqular surface,
anti-corrosion and water proofed
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= i R & RS IRECB
High Performance Window System

255 E

Building Envelope

BB E R Thermal block Aluminum window profile
21 with double low-E glass, K(U)<1.8 W/m>2/K
High WIS & H 250, WZlow-eIHHE,
Performance  #{AK{H{{1.8

Window

System
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G ERR RS
Thermally-Active Building System

Uponofr

Building Technologies - HVAC

ZERE AL SRS RS, TR TR E AT
wARG I, Xj“/tmeiz CE I, I T AT
TABS AEFE

System Thermally—active building system,

prefabricated piping embedded into center
of the concrete slabs, reduce the energy of
AC by treating on the structure

Ener Saving
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G ERLR RS IRECB
Thermally-Active Building System
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AR IR S

Quick Element Ceiling

Uuponor

Building Technologies - HVAC

BRSNS TR BRI 0 7 o DX ) A AT
51 A

Quick Quick elements enhance the cooling &
Elements heating capacity through an increase of the
Ceiling surface area

Ener Saving
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AR RSt IRECB

Heat Recovery System

Building Technologies - HVAC

ARG AR TCEHLA g nge s Ak s B,

Heat AR FE AR X GBEAT AR ) A 45, Ik
Recovery b AL FRHLAL B RERE
Wheel Wheel type heat recovery section in AHU,

exchanges the heat from waste air to the
fresh air to reduce the energy consumption
of air process section

Ener Saving
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WIRAR ARG IRECB

Ground Source Heat Pump System

Building Technologies - HVAC

HyEHIE 2 HIERAE RS, 12D B isommBFLETA

51y K100 KLLR, PIEKISIIR, BEARH
GSHP A ail11okW, il EiLsokW
System GSHP system, 12 holes with depth ca. 100 m

and ¢ = 150 mm, 2 sets of water cooled heat
pump units with a total cooling capacity of
110 kW and of 5o kW for heating

Ener Saving
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LED FEBA R4t RECB
LED Lighting

® SHEENLY

BHIA-HES

Building Technologies - Electrical

LED IR R4 LEDIRHI RS, Aarifi, BEFEHEK.
LED Lighting  LED lighting systems consume less energy
System and have a long lifetime

Ener Saving
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TR K H RS IRECB

Photovoltaic System

0} KYOCERQA

A FFEERETR

Renewable Energy
JGARKRARE  KEHBEGARIE A HL R G, 18T AR &

24t FRNTFEM, AL T 66kW

Photovoltaic PV system, the surplus electricity will be

System transferred to the service building and the
production plant, the power of the system
is 66kW

Renewable Energ
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R BF IRECB
PUR Flooring

-
@559 Bayer MaterialScience

ENTFSRE
Indoor Air Quality

Rl ARPESREBRIERE, SRR A WL [F]

PUR et RUF R s bR, Hign, BT

Flooring Waterborne polyurethane material, provides

System elastic & comfortable foot feeling with low
TVOC emission, easy to clean, prevention of
crack
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REA BT IRR IRECB
PUR Wall Coating

@ Bayer MaterialScience

FATSRE

Indoor Air Quality

R KVEREER R, MG

AL Waterborne Polyurethane Material, low VOC
PURWall emission, easy stain removal, high

Coating weatherability and durability
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NI IRECB

Certification

LEED » 69 Points BONUS

W UEZ: A
level

H&%
PLATINUM

WP
SILVER
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ECB Competence Network in China
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