Sino-German Collaboration to Improve the Energy
Efficiency of Buildings and in Industry in Urumaji

PSRRI &SN T gERk
A project of RECAST Urumqi - RECAST B& K55I H

Bernd Franke?, Jianfeng Chen?, Li Niul, Keke Weil, Christian Hennecke?

R H =00, HolE, IR, BEFRIFR, (P2

(1) Institute for Energy and Environmental Research (IFEU), Heidelberg/Germany {5 €& ft IR 5 3A B 47F 53
(2) Culturebridge Architects, Griinstadt/Germany & Beijing/P.R. China S AL BT ]

Heidelberg, 13 July 2010 #{# 4201047 A 13H

RECAST Urumai: Energy Efficiency

www.ifeu.de




RECAST Urumai: Energy Efficiency

www.ifeu.de

Overview HEHL

1.

Introduction

I 48

The Energy and Air Pollution Challenge

REVR 5 205 4Bk

Lighthouse projects: Improving Energy Efficiency in
Buildings

fTHRETE : RSB

Lighthouse project: Ecoprofile of Zhongtai Chemical Co.
fTHRTEIE . PRSP

Outlook

HIJ 5%




RECAST Urumai: Energy Efficiency

www.ifeu.de

Chinese Academy of Sciences: Roadmap to 2050
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GDP and Primary Energy Consumption (CAS Scenario)
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Predicted Changes
from 2010 to 2050
2010F]2050 2= 4k il

GDP + 800%
Energy consumption + 50%
CO, emissions - 12%
GDP + 800%
REVRH 7% + 50%
AR - 12%

... very ambitious goals!
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China: Primary Energy Consumption (CAS Scenario)
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Xinjiang CO , Emissions per Capita #ri& A3 CO, HEil

8 -
Per-capita emissions in 2007 (Mg)
20074 N3 —EMBRHTH (MQ)
7 - | China ~4
EU-27 ~8
Germany -~11
6 USA ~19
<
oo
=
~ 5
o
o
[T
(=]
w
c
o 4
2
£
Q
S
s 3
¢
]
a.
2 -
1 =
0 T T T T T T T T T T T T T T T T T
1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007

M Natural Gas
1 Crude Oil

H Coal

Source: Xinjiang Statistical Yearbook 2009  #FALFENE: FriB4 iFE4£2009




RECAST Urumai: Energy Efficiency

www.ifeu.de

Xinjiang: Primary Energy Consumption by Sector
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Urumgi: Air Pollution is Highest in the Heating Season 8
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&>>‘ Urumgqi Air Pollution Index History (2004-2008 Heating Seasons)
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Source: Owens Corning / MVV-Decon (2009) #klKi¥E: Owens Corning / MVV-Decon (2009)
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Urumgi in the headlines (DIE WELT 29.10.2008)
B8RS b3k 4% (1 5% 2008410 H 29H)

UMWELT
China ist jetzt offiziell weltgroBter Klimasunder

29. Oktober 2008, 17:31 Uhr
Erstmals seit 14 Jahren gibt China Daten Uber den Anstieg der Emissionen
preis: Die rasant aufstrebende Wirtschaftsmacht hat demnach beim Ausstol
von Treibhausgasen mindestens das Niveau der USA erreicht. Doch dabei
bleibt es nicht: Bis 2030 wird das Land seinen Triebhausgasausstol sogar
verdoppein.

Urumgi in 2007
zuriick Bild 1 von 13 weiter —%%7’(%2007!&"3

- 2.33 million residents
- 9 million tonnes of coal
- of that half for heating

-2BH33/F A0
- O J3 AR
- A — 2 H T & Z={thE

Krebsraten explodieren: Lufiverschmutzung in der chinesischen Stadt Urumchi in der
Region Xinjiang Lygur




Urumgi: Air Pollution Challenge 10
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Urumgi: Air Pollution Challenge
5 RS TH m 25 <05 e APkl
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Urumgqi: Air Pollution Challenge 2

58 R 1 I 25 05 R B Ph

RECAST Urumai: Energy Efficiency

www.ifeu.de




RECAST Urumai: Energy Efficiency

www.ifeu.de

Urumgi: Air Pollution Challenge
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Urumgi: Human Health Issues
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Sino-German Workshop on Energy Conservation, Urumgi, January 2007

2007 F 1 HESEARFEDNE BT EEFATRRHEM TS

Energy Conservation in Residences
and Public Buildings

= 12 Presentations from German & Chinese
Experts

= Participation of many Urumgi stakeholders

» Simultaneous translation allowed for open
exchange and candid discussions

= Media coverage, similar format planned for
future project meetings

= Papers available at www.ifeu.de
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Sino-German Workshop on Planning for Low Energy Buildings, March 2009
200953 H fEE E i EE R YIZ 73 T PR B AR B £ bt &

One week of workshop and excursions AN —~ 2 BRI 2 F1 2 W
Excursions to passive house projects in the region of Frankfurt

Z WA =2 pe AR A 3 T3 KT H

Establishing a mutual understanding of standards and goals

AT TR AR T B BEAR HEAT H A5

Identification of future areas of collaboration i\ A3k &1 i 4 i

Case study: Passive house school in Frankfurt-Riedberg
B T RAR T edberg BEF) kR HENT H RS

.
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Passive House #%3=CE M

Ein Passivhaus ist ein Gebaude, in dem eine behagliche Temperatur sowohl im
Winter als auch im Sommer ohne separates Heiz- bzw. Klimatisierungssystem zu
erreichen ist.

P AR FUE AT MR AT S BCE RS OL T, N AR Tl 7k 26T 1& IR 2 3

Carsten Grobe —
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Low energy and green buildings
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Passive house - Construction and Certification

B — BT ATAE

« Ausfilhrungsplanung & T3 %

— Passivhauskomponenten
» BB ERAN

— Warmebrickenfreiheit

yBRHGE Sy —

Hunstsioffieester mat Passivhass Zestilderong

T

 baubegleitende Qualitatssicherung  SZH} 5 ER

—  Uberprifung kritischer Details

> REXREAT

— Blower Door Test

RECAST Urumai: Energy Efficiency

o LEE
* mogliche Zertifizierung _Zertifika _ W 6.

Passivhausinstitut Darmstadt
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Heating energy demand in Urumaq: 20
about 100% higher than in Karlsruhe
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Passive House Institute in Darmstadt concludes...
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...that it is possible to achieve the Passive House Standard
(15 kWh/m2*a) in Urumqi as well!

58 AR5 AT DASE g sh s AR #E(15 KWh/m2*a)
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The housing retrofit challenge in Urumgqi 22

5& AT BBk

= Cost of district heating: 22 RMB/m 2 per year (= for a 80 m 2 apt: ~ 200 €/a)
SRR 2270/ . F K (80P K {E B4 L2008k IT)

= About 50% of the cost is variable (mainly cost for coal)
KZ150%H) 3% FH f& J9 7] 22 A (2 BN IR IE B B AR)

= If efficiency retrofit results in 50% energy savings, about
4.7 RMB/m? is saved per year.
I REEA B M EIME0% TR s, BEFFARLTEL T

= Average cost of a 50% energy efficiency retrofit: ~ 220 RMB/m 2
SEIN500% 32 3K 15 B & HI-F 2 A 4 7922070/ F 75 K

= Amortization time: 47 years

JAS B 4T

-> Energy is very cheap (one tonne of coal: 15 €; world market price: 70 €).
BEJR M A& RAR(—WE LSRR TG, EH BRT 7 104% 70BR JT)
-> Under current conditions, retrofit must be subsidized

MRIEIR, BRSLnJn75 2 5% BY
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Lighthouse Projects Low Energy Building: Sino-German Collaboration

FESHRRAEF A EIH

» Preparation of recommendations to improve energy efficiency and
indoor clima@e in Dacheng Ir]ternatignal high-rise, April 2009
R RS ] B 5 - R v e A5ORT =8 N A B o B 421, 20094F4 /]

» Planning of renovation of the Nanshan conference center of the
Construction Committee to near-passive house standard,
November 2009 — October 2010
L%Fgﬁéi%wl HoL I3 3 S SR AESOE T H , 2009411 H -20104
10

» Planning of the Xingfu Rd. hotel/office building to near-passive
house standard, start November 2009

PRI A e 7 i A s SO AR E 2 ThRE AR,  20094E11 F JTH4h

RECAST Urumai: Energy Efficiency

» Capacity building of Chinese experts in Germany, 2009/2010
Hh [ L AR E I Re %, 2009/2010

= Contribution to public campaigns in Urumgi to increase energy
efficiency of buildings and address climate protection, 2010
5 W 5 T AT T e AR DR I B AR T B, 2010

www.ifeu.de




Nanshan — the next steps

= Ongoing collaboration during renovation T gk

= Project completion in the Fall of 2010 2010 Rk 58 ME
» Providing a German and Chinese Energy certificate

| ‘hb

Joint analysis of energy demand in

RECAST Urumai: Energy Efficiency

Ribbon cutting on 27 May 2010

201085 H 27 H 7+ T s BY A =

www.ifeu.de

Media reports...
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Xingfu Road — planning process A& — %7

25

HO

Project initiated jointly by IFEU Heidelberg and DACHENG Industries, Inc.
DACHENG Urumqi ¥ VL,
%I H AR REIR -5 PR B T BT A K RS LB & R A

Joint planning in cooperation between _
CULTUREBRIDGE ARCHITECTS and Xinjiang ) sEgxsitaxn
Architectural Design and Research Institute iR

=
254 1E RIS R4 R R SR BF A M CUlsesroce acciects
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Obijectives of the construction projects  #Ei&3i H i) H 5

Natural and passive climatization  H 4RSI 6iE = N
Activation of construction mass SIS N
Winter and summer energy savings without high-tech LHEEHEARLILATNESE

b = <) =Y

"H He

Use of interior heat sources and heat recovery  Fi| B P4 &5 #AJ5 A0 4 [B] Y
Optimized exterior surface ratio {4k 4h31H LL 451

Four-season urban space PYZ=i 1 25 ]

City traffic reduction by mixed-use concept @it IB-E& 8 FH 5 AR IR T A2 i o) A
Function zoning and optimized solar orientation Thee X F446 A BHEA 9]
Harmonious combination with urban space W A FEHE

Involvement of Passive House Institute Darmstadt/Germany 12 [ A 0 it 35 R 4 3 =X
#EH AR50 E

Buildings will get German and Chinese Energy pass B0 3RE S XU B §E IR IE
£
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Lighthouse Project: Establishing Energy Flow Analysis in Industries
Sino-German Collaboration, F &1 Tk geER 77wl H

» Workshop on Envrionmental Management of Companies, ]

Heidelberg February 2010 ._',e_!k
Tl ARN S E B ENV T 25, 201042 1 Tt

Xinjiang Environmental

» Training of scientists and engineers from Xinjiang Academy of ;
Envrionmental Protection Sciences (XAEPS) and ZhongTai in prOt_eCtlon Bureau
Umberto ®, Urumgi, March 2010 ‘ %ﬁ%ﬁﬂ:{%ﬁ
ﬁ%&gﬁ%%ﬂEP%?%%@”%%%DI%%WE’JUmbertO ®R i, 201043
o Xinjiang Academy of
= Joint on-site preparation of a partial energy and mass flow model Environmental
of ZhongTai Chemical Co., April 2010 Protection Sciences
W52 5 R AR Re B Y PURB R B @S TAE, 20104F4 /] S EEIR AL
/l A==

RECAST Urumai: Energy Efficiency

= Ongoing collaboration with Xinjiang Academy of Envrionmental
Protection Sciences

B 5T EEA R R 1R

XINJIANG ZHONGTAI cHEMICAL CO.,LTD

» Feedback to Xinjiang Environmental Protection Bureau (XEPB)

2RI R T I S A5

www.ifeu.de




Ecoprofiles for a Sustainable Industrial Production 28
AR, TR IAF

- Ecoprofiles A 7245 M UiBH H
- Sustainability reporting A fr&E 1R 45
- Life Cycle Assessment (LCA) 4 & & #WIvEAY

... are well established and suitable tools to measure and improve the
environmental performance of companies and of the products they

produce. ... # 2RI 5EE N E Mg A R H = RS ESS a i TR

ECYM PlasticsEurope

Deutsche Shell Aktiengesellschait O

Eco-profiles of the
European Plastics Industry
Life Cycle Assessment of

PoLyLAcTIDE (PLA)

RECAST Urumai: Energy Efficiency

A comparison of food packaging made fro
NatureWorks®™ PLA and alternative materi

=
w3

POLYVINYLCHLORIDE (PVC)
(SUSPENSION POLYMERISATION)

Final Report
A report by

Axel Ostermayer
Jirgen Giegrich

for

IFEU Heidelberg i )
The European Council of Vinyl Manufacturers
July 2006 (ECVM) & PlasticsEurope

www.ifeu.de

199’
¥ §re gl . Data last calculated
_.;_;‘ 3 u_ vt st e Commissioned by July 2006

MNatureWorks LLC
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Further constitue nts
and auxilaries

Transport

29

Life Cycle Assessment

A A JA AP A

tail and use

Crude oil extraction

Rel:j.rl:lmu 1o recychte
(of lovrer quality)

La ndflll

Incineration,
electricity genemﬁnn
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All Major German Companies Report on Sustainability

German DAX 30 companies
were ranked by the way they
reported on sustainabilty and
environmental performance.

1 [ it ZE 45 B DAX 30 F A ML AR 48
HT R R RS &

RECAST Urumai: Energy Efficiency
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TR KB Al A5t R AT RS APER

Adidas AG

Allianz AG

Altana AG

EASF AG

Eayer AG

EMW AG
Commerzbank AG
Corfirental A
NaimierChrysler AG
Deutsche Bank AG
Deutsche Bdrse AG
Deutsche Lufihansa AG
Deutsche Post AG
Deu‘_t_s_cne Postbank AG
Deutsche Telekom AG

C.ONAG

Fresenius Medical Care AG & Co. KGaA

Henkel KGaA

Hypo Real Estate Helding AG
Infineon Technclogies AG
Linde AG

MAN AG

Merck KGAA

Metn AG

Miinchener Riick AG

RWE AG

SAP AG
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What Other Companies Report: Example Henkel

S

LAV IR T e DR

Gk 653
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Henkel Germany
Sustainability Report
Henkel Germany

EE N R ARrstER s

.. provides data on

RELELT T 20 F

- Products /=47

- Energy Consumption ASJR7E#E
- CO, emissions _— £ HHE

- NO, emissions NO , #£#¢

- SO, emissions SO , ##

- Particulate emissions  ##7HEEC

-VOC emissions FZEXMEHIYHEEL
- Water consumption A JH#E




Eco-profiles for PVC in Europe 32
BRINPVCHE AT MV B AR 4T U
- Data from individual companies
ECV'M PlasticsCurope was averaged
N2 FIE
- Individual companies
ST —— can measure their performance
European Plastics Industry E‘/I\J/h\ j_km‘ﬂj\[“ﬁ ﬁ\: g %ﬂ:iﬁéﬁ ;‘é
- Baseline for improvements

POLYVINYLCHLORIDE (PVC) DA B R 2R
(SUSPENSION POLYMERISATION)

RECAST Urumai: Energy Efficiency

July 2006

p | 7L LT EIFEPVC T FLIRA
report by
Average process requirements for the production
Axel Ostermayer - 7
ol of 1 kg of suspension PVC. |
Input Quantity
Winyl chlonde monomer 1.001 kg
for Other chemicals 0.007 kg
Mitrogen 0001 m*(STP)
The European Council of Vinyl Manufacturers Compressed air 0.074 m*(STP)
(ECVM) & PlasticsEurope Process water 2976 kg
Cooling water 24 428 kg
e Electncity 0.749 MJ
= Thermal fuels 0510 MJ
L Data last calculated Steam 2066 MJ
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IFEU Software Tool Umberto for Industrial Flow Analysis

Vi AR BBV K B E R 7T FTUmberto 2R T MV IR FE 4 M7

1S ) kg | ] I_."“""""""‘"I-c L] e
= O et
' 8 — LG
N Pdw porigeorang i oA kg
L 1
i) L L= P
]

l-.. . 1 -
[ ——— [T 7 — .'-'-'!'-(:_.l :};"{!'_ : Vel 3
[S [ P—— | el | o & " 12138 kg
i Eleen , 5 T §
B e . {\- = 1 . H —
e 1 - D 3 =

Simplified Module of a Refinery 284/ #9— 1T 7B bt

33




UMBERTO: Visualizing with Sankey diagrams 34
UMBERTO: £EME

secondary |
resources 4
B =l /

recyclable
material \

RECAST Urumai: Energy Efficiency

energy @

Ak

www.ifeu.de




UMBERTO: Possible Model structure 3
UMBERTO:; &4

" company

RECAST Urumai: Energy Efficiency

"y

www.ifeu.de
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ZhongTai Chemical Co. Urumqgi — A Global Player
FRWFEANT: —E BRI

‘i XINJIANG ZHONGTAI CHEMICAL CO.,LTD

[7

ZhongTai Chemical Company H &L A R A 5

RECAST Urumai: Energy Efficiency

PVC resin PVC RALIGEW NG

Nm calcium carbonate PVC resin ~ NMPVC  #UKIRIRE PVC /i
Hydrochloric acid HCI HIR

Chlorine liquid (industrial) Cl, TR
Chlorobenzene CeHsCl  FAK

Chlorinated paraffin FACA b

Sodium hypochlorite solution NaOCl XA BRINER
Caustic soda NaOH el
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PVC Production in 2007: 379,000 Mg 2007 4 PVC = £: 379000 I
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Case Study: PVC Production from Oil and Coal
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Why an Ecoprofile of Zhongtai Chemical Company?
IR A T A T B AR B

» Transparent assessment of flow of energy and other resources, pollutant
emissions and waste

IRIFRETR L A R HAR BT IR, ¥5 FWHRIBUR BRI R 15 W B PEAG
= Comparison with energy and environmental indicators
of other producers (e.g. from Europe)

RBARAEFE (Flan, BRMek) sedRMmIFETiass
= |dentify areas for improvements and cost cutting
TR ARV IR B 253 85 Ao 0 ) R
= Setting benchmarks for future development
BE R KK FEH) H 3
= Setting the stage for sustainability reporting
T 8 AT 7 82 R R R BT B
» Helps in communication with customers and government agencies
A% SBURERI TRV E

» Provides sound methodology if CDM carbon trading is considered for ZhongTali

INRFRFBECOMIKI 5 73, REZBRNTIER
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Working Together on a Model of ZhongTai Chemical Co.
LR S /NI (SR B
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ZhongTai Chemical Company production
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M Main (Hierarchy: 4 )

2 Sheet Preview

A Draft Model of ZhongTai as of 10 April 2010
SES A Bl e S
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P44:70m3 PVC line

FaS: auxillar

P E\Ec‘ncrl

P43 30m3 PVC Ine:

Materials | Material Groups

T23reactor

P52 effluent

aler P20emission

Tanreactor

k 1 Stocks ] Selected Elements ] Parameters ] InFormation ]
Output:
| Quankiky | U | Teem ‘ Quankiky Ln A
materials 3 product
herent A Fesi
reackar 20,688,360 kg O T46 effluent treatm 1,218.17 t
reackar 13,307.92 kg A liquid product {high beiling kemp)
ing aid O T49 separation 6,161.54 t
reackor 115,654,683 kg A PYC high quality, packaged
reactar 102,524.34 kg 0O T29 packaging Q0,679.66 ¢
tor 0O T36 packaging 80,245.88 t
reactor 20,658.36 kg A PYC low quality, packaged
reackar 18,307.92 kg 0O 728 packaging 45,34 t
g O T35 packaging 40,12 t
reackar 82,753.45 kg B waste
reackor 73,231.67 kg A effluent
fakor O T23 reactar 12,413.02 t
reackor 124,130.17 kg 0O T30 reactar 10,984.75 t
reackor 109,647.50 kg O T44 cleaning E40,200.06 ¢
O T46 effluent treatm 406,055.69 t
ity E3 gaseous emissian
entral cooling §5,505,500.00 kvl A emission
leaning 0.23 kil 0O T46 cooling 1,829.70 t
cleaning 24,39 kil A steam emission
- i = 34,700.41 k&
14,227.17 &
44,883.63 t
2,993.10F  w
duplicate see
input in TG

WG to recovesy

T4 |post rea

P elschricty

WCtare:
in WC lipe)

wery

T32mecharical P61
drying

T3:post reactor 7

Pl

ToBthermic
drying

etricity | panemission

TE3thermic
drying

manusl flove
30m3 line

Pe2

T3a:separation

PELPVC

29 packaging P58: PC high

PSSIPVC lower eual

28 packaging PS7: PYC low

I
LI

T35 packaging FBS; PYC low

T3 packaging PEEPVC High

>

Quankity -

1,935,069,224.25 kg
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Possible next steps &1EP

= Completion of Modelling 581K
» Performing Calculations for Efficiency Improvements Options

56 AR B R RBUE TR ) T 5
» Establishing energy/mass flow analysis as a tool to implement
cleaner production and energy efficiency targets

LR BRI MR R TR, SCITE A M AR YR = 2K B br
» Expansion to other industries and/or scientific issues

IR 2 FHoAt Tl A b S B4

= Establishing voluntary reporting of industries

BN AL B IR R &
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Outlook until 2013  F|20134E K B 5

= Joint analysis of lighthouse projects (lessons learnt)
BRE I Hrasye s B
= |dentfying areas of closer collaboration in construction
BN Be it — & 1E ) TR
- e.g. economic production of passive house components
il an sh A B I &2 5 AR
- establishing a passive house building standard for Urumai
NEEARFTEAEEN B FHIbrHE
- collabortaion for a school built to passive house standards

SRR B BN B AR HE R AR

= Expansion of energy/mass flow analysis as a tool to other industries

and/or scientific issues

R e R/ MBI 2 AR v T RHES B HoAth Tk Ak K B 4k

» |dentifying a lighthouse project in the transportation sector
FEAT BN — P Ta T H

= Collaboration in developing a low-carbon energy plan for Xinjiang (e.g.

feasibility of buidling solar-thermal power plants)

NHTEEE VR R —AMEBR A TR (B KR )
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Working Together for a Sustainable World.....
W RAT R A AT R & R T 55 i )
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