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Motivation

Innovations in Energy saving of Buildings and Green Buildings
Innovations of Indoor Climate and the Climate Concepts
Innovations of HYAC System

Innovation in structure design

Priorities

Quality and Durability of the Building
Quality Control

Economical Optimisation

Ecological Optimisation

according to Chinese AND German Standards
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climate concepts i 7 &
HVAC concepts &% 5%
building physics of the building envelope % 4% FE| 47 45 4 (X)) B 22 A 5%
green buildings IR
solar architecture K FHEE 4R
certification of building 2 SHHINIIE

S aE M REFE DL AL S AR 1F

software tools for energy efficiency and
certification of the building envelope

Company for Engineering

in

Structural Design

Building Physics
Redevelopment-Techniques

Institute for Research and Materials Testing
in
Applied Building Physics and Building Materials

The BBS is anxious to realize the current state-of-the-art in practice and consequently to give

. commands to the implementation.

The BBS INSTITUT supports the BBS INGENIEURBURO with laboratory tests while working on
projects.

The characteristics of the building materials and their dependence on the accompanying situation
are checked to develop an optimal concept regarding an economical point of view.

Complementary, we give advice to the development of new structures and materials. These new
structures and materials will be optimized on the basis of preliminary studies which are based
on scientific and practice-orientated research; also, we attend to them until launch.

We work on publicly promoted themes of research as well as concrete kind of questions of the
industry and economy.
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International projects

BBS INTERNATIONAL.
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The Chinese government decided the domestic emission reduction goals in the 12th
Five Year Plan (2011-2015) according the international emission reduction goals the
reduction of carbon intensity per unit of GDP in China by

40-45% in 2020

against 2005 levels.

In order to detect and to investigate the CO2 savings potential, the following steps of work need
to be done:

Numeric simulation of the range of the Energy Demand from the selected building types for
heating, cooling and dehumidification

Setting of a base-line for each building type

Calculation of the Energy Saving - / CO2 Emissions Saving Potential of each building type

Forecast of the CO2 Emissions Saving Potential for a whole pilot-region

Preamble &* &

o [ BURF ok E E 5812 TUAETHRIATA] (2011-2015) [ P iR = <A HE H
P4 ] B 9 HE A v -3 54 GDP A A 25 18 21 2020 4F SE I AH X6 120054 9

>

40%%1145%

T M ANUE I SR ABRIRAEE E, ASE R LR TARD IR

XTI IR SR ALAERAR 7% LR BRIE 5 THI A9 RER i SR AT B i
XA DU AR A BT T HELR

THE AR — DU SR 75 20 e LA — AL BRIk HETES BE

T A e X ) — SRR s RE HEAT



Base-Lines FL:ifE4k

The detection of the CO2 savings potential is based on the so called baselines, which are set AR R I DR T — e AL, Tk AR e
by the

Energy Standard of National Standards and/or regulations by each country

A E RS B R ein i LT RT € -

Examples: 1
For China the Standards Ly e
A UEHR T
GB50189-2005 public buildings HE bR {éﬁs%gg-zoos T

GBIT 50378-2006 Green Building Standard GBIT 50378-2006 4%t E 4 A ki v

GB 50189-2005 non-residential buildings o

GB 50176-93 residential buildings GB50189-2005 - F 2 5
GB50176-93 [ 4

Added by regional regulations such as standard 50% or 65% i PO
; N b XIS dnkritE 50% 565%
For Germany regulation EnEV2009-DIN 18599 , ! .
yreguat 785 [ b HE RIS EnEV 2009-DIN18599



Calculation of the Primary Energy Demand (PED)

#1125 e s 75 KPED 15

ED CDM — Baseline

EDsim.50 e.g. EDcalc.50 — ED Planning — ED Realization — ED Users behavior

Work Steps TARD IR
Calculation of the Energy Demand (ED) THEEEIETE R (ED)
Heating SERE
Cooling YA
Dehumidification @g
Calculation of the Energy losses by the HVAC Systems (ED_HVAC) ﬁﬁ(ﬁﬁ 5‘];?)% ARG EHIREIRBUR

Definition of the Transform Factor of the power grid of the region (ED_Factor)
E SCHI X e A # %45 (ED-Factor)




The simulation model considers
external climate conditions of the region by hour data
Boundary conditions according the calculations in use
General information
Building related information / data
User based information / data

According the Chinese Guidelines
and / (or if not defined)
German Guidelines DIN 18599

Variables
Building shape
Building size
Building Volume
Building High
Building Orientation
Building ground Floor area
Building (Use) Floor — Area
Building Window to Wall area ratio

Building construction elements / layers of the building element

Building envelope
Building windows
Mistakes during
Planning Phase
Realisation Phase on side
Users behavior
Regional climate in the Region

Constants

Standard Building Elements according the Chinese Requirements

Thermal Energetlc Building Simulations TES
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Selection of building types

FEFADR A Ik £

Single family houses VI s Low-rise Buildings(1-3 floors)
Multi-storage houses ZRAE Residential | | oo Buidings(d-6 floors)
Office buildings IRARE Buildings 9
Shopping centres T High-rise Buildings{More than 6 floors)
hotels JiRLHE
Congress / Fair U AR Y offcg S0vemment
v ce
Schools o S : Non-gavernment
Other buildings Super Market
for example: HoAh A S 3 Stars and bel
Restaurants Theatre PRI ] Hotel e enc el
. . s, arge &Restaurant 4 Stars
Cinema Library E/J 5};: i e Size(More than 5 Stars
Sports facility sebt, EIE, B3 20,000 m2)
Hospital
. 5 Cth Offi
Non-residential T School 'GB,
Buildings Dormitory
Government
Office
Non-gavernment
Super Market
Hotel
Small and &Restaurant
Medium Size

Hospital
Other Office
School .
Dormitary




Selection of building types

JeEaRYES

tthridd

Building Typ a Building Typ b Building Typ ¢ Building Typ d Building Typ e Building Typ f Building Typ g Building Typ h
KA a fesiegitl) HIFKRC KA #FKMe R EF KA s e itly
Single family Multi-storage Office buildings | Shopping centres Hotels Congress / Fair Schools Other buildings
N houses houses VYN 2 JIak7/ L5 RN JiRE S WHENN R =25 for example:
il £ EQAYN
E
1/ Restaurants
s Theatre / Cinema
Library ~ Sports
facility
FAh R 3
e U, BB
, Sk, EIARHE
, BB
Type al-a2 b1 - b7 c1-c8 d1-d4 e1-e8 f1-f4 g1-g4
Number of floors 2,3 10, 20, 30 10, 20, 40, 80 5,10 10, 20, 40, 80 5,10, 20 34,5
PR
Floor area - total 450 3000 .. 36000 | 25000 ..450000 | 28000 .. 100000 | 56000 ..800000 | 25000 ..450000 | 3000 ..36000
BEJZ SR
AV - ratio >0,33 0,23..0,16 0,08..0,05 0,05..0,04 0,05..0,04 0,08..0,05 0,08 ..0,02

TR 5 A AR E




Simulated End-user Energy Demand £ | /- g 5 7 SR 4D,

Simulated CO2 - Emissions — A B HE A AR L

No. Building type Simulated energy demand
(mean value)
for cooling, heating, dehumidification
current. Energy Standard China
kWh/m?a kg CO,/m?a
Xiamen
a. Single family houses 43,10 37,03
b. Multi-storage houses/multiple families 54.28 46.64
c. Office buildings 101.29 87.03
d. Shopping centres 114.02 97.97
e. Hotels 164.93 141.71
f. Congress/Fair buildings 112.60 96.74
g. Schools 76.37 65.61




End-user energy demand [kWh/m2a]

Simulated End-user Energy Demand £ 2% FH 2 GEVE 75 SR AR AL
Range for heating, cooling and dehumidification (HVAC -normal

standard) , o
(ERE 74 LA R BRI Y (5204 Bt B )

Simulated end-user energy demand for heating, cooling and dehumidification
(normal standard - windows-wall area ratio 30-40%)

200.00

180.00

160.00

140.00

120.00

100.00

80.00

60.00

40.00 4

20.00 4

0.00

Single family houses Multi storage houses Office buildings Shopping Centers Hotels Congress / Fair Schools

Building Typa-g

Omin Omean Bmax




The aim of this part of the research

BEFR BT TR H AR

Implementing a building energy efficiency simulation in the calculation of the energy
consumption and the CO2 emissions of the 7 characteristic building types for new

buildings in China under the climate conditions according to GB50189 for the region

“hot summers and warm winters”

Possible variables of the building type are

Size

Height

Orientation according to azimuth of the buildings

Different ratios of the wall-/window areas of the facades

Different users behavior in the building

Different quality standards of the building technical systems, installations for energy
distribution and energy production

and

range of influence on planning- / arithmetic errors

Range of realizations mistakes on site.

Low Carbon Economy in XIAMEN-Jimei
JZ 1145 SRR 2 51

BEE (Building Energy Efficiency) Simulations
- Possibilities to estimate the national potential of CO2-Emissions
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CO2 Saving Potential — 48 AR IR HETE: fie
Bottom-up calculation process for Jimei - Pilot Project
B - R H i ) T B AR

A < pilot region
B « building side area
C +Ruilding type [a.-




Works Steps

Analysis of the property
sgm each section / single area
Description of the section/area
Ground, orientation, etc.
Definition to the use of the section
Counted number of Buildings according to the building-Types in each
section/area
Size of the building types in each section/area
Number of floors
Floor area - total
AN - ratio
Numbers of each Building type in each section/area

Jimei - Pilot Project ££3&-iA A3 H
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Jimei - Pilot Project £ 35-1R, &4 1 H
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Site area — Information Hh & [ 4= B,

Nummer |Eigenschaft|Grundstiickflache (m2) | Bauflache (m2) Volume E?bauun()gsfllchte( Begrumingsrate( Gebaudehohe (m) WohakevoTkeung
‘ Fraction [ 8 %) %) (P)
'.‘ \ B o Z
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Xiamen — Pilot Project & [ -1 £ 30 H

red CO2 = (n_Build *A Build * (PED_Baseline Build — PED_Build Type)) *f CO2

Steps to do THE AR

Calculation of LOW-Carbon potential each section/area TH R Hh ) B R R B

red_CO2 Reduction of CO2 — emissions of each section/area red_CO2: o — b Hem i HE B

n_Build Number of building types n_Build: HRIWSE Y (R P
A_Build Size of the building A_Build: stk NG

PED_Baseline Build Primary Energy demand of the referent building type 2** PED_Baseline Build: SR T2 IR
PED_Build Type Primary Energy demand for the building type > 3*** REVS T AE

f CO2 Factor to transform kW/m? to kg CO2 PED_Build Type: IRV 2 Re PR FE

G T REARtE = T 37
f CO2: REJRFECO2MIHE 3 28 KWim? Fllkg )



Increase the energy demand / CO2 emissions

RE YR 75 5K LA LB HE TR 1

Increase Standard of the Building envelope acc. LEC

LEC-Standard

Explanation

The building does not correlate with any permitted standard

corresponds to the minimum requirements according to GB 50189

) > ) corresponds to the increased requirements according to GB/T 50378 500050378
) e ). comparable to the European building standard EnEV 2001
) ). ) > > comparable to an increased European building standard EnEV 2009

Increase Standard of the Quality of the technical Systems/HVAC

NORMAL Standard (<£.2*)
(.2

HIGH Standard .. (= 3**)
bR AE(> 3***)

Actual Standard in use to for fill the Chinese Requirements il Fruk
Hh [ IAT A
Standard above; optimised HYAC Systems incl. Systems for renewable energy

R, 8 7 HERIRAR GRS K A e



Tons of carbon dioxide emissions [tCO2/m2a]

CO2- Emmisons Xiamen — Jimei JB [ 14536 (1 HEK

selection Bundlng T pe - Chinese building standard - 2** LEC
TR (e - o [ A - LEC 2% i

Simulated tons of carbon dioxide emissions for heating, cooling and dehumidification
for the LOW Carbon Building City Xiamen/Jimei
(normal standard)

Single family houses

Multi storage houses Office buildings Multi storage houses / Shopping Centers Hotels Congress / Fair
Office buildings

Building Typa-g

Omin Omean Omax

Schools




CO2-Emmissions Potential Xiamen — Jimei in total %% HE 5 7% fE
Simulated tons of carbon dioxide emissions for heating, cooling and dehumidification /&
RESYEPSE s

SNy
MIN values VL1 515 2 T HR R L v LA BRI BT A A B HE O Gl /MED

Building Standard according LECE HibnE fKlLEC
HVAC-Standard 2** - Normal / = 3*** 5 Py ¥ #& H B bRifE 2, FibrifE>= 3

(t CO,fa)
Building type Floor area (m?) Bassline 3 4 5
Single family houses 125969 4624 3081 2977 2664
Multi storage houses 1142439 47464 29545 27139 25180
Office buildings 946974 68184 61800 54332 46194
Multi storage houses / Office buildings
(mix) 1247028 64288 43795 39312 36264
Shopping Centers 647986 52158 43418 40041 37955
Hotels 142016 16831 8503 7854 7083
Congress / Fair 11192 1078 834 772 733
Schools 68966 3493 1476 1249 1187
Other buildings 535384 40473 35351 31715 28292
TOTAL 4867954 298594 227805 205390 191837




Calculation of the INvestment costs and the REinvestment costs of energy of the
building envelope

Xof AP G5 R B A O TE B - X BT AR B RS 1 T AR

RM RMB/m?2
building energy costs
o building costs o building MEAN
Building Type quality MIN Building Type quality
3* 96 3* -36
Single family houses 4* 419 Single family houses aq4* -A47
5* 805 5* -53
. . 3* 44 . 3* -52
Multi-storage houses/multiple Multi-storage
L 4* 202 : s 4* -69
families houses/multiple families

5* 393 5* -78
3* 14 3* -147
Office buildings 4* 31 Office buildings 4* -196
5* 52 5* -221
3* 13 3* -166
Shopping centers 4* 30 Shopping centers 4* 221
5* 50 5* -249
3* 10 3* -240
Hotels 4* 23 Hotels 4* -320
5* 39 5* -360
3* 26 3* -63
4* 59 4* -84
5* 96 5* -94
3* 65 3* -43
Schools 4* 286 Schools 4* 57
5* 550 5* -64




Investment costs / Energy cos

B UASRE TR A

single Family House s
Investment costs / Energy costs

Office Buildings
Inve stment costs/ Energy costs

Hotels
Investment costs/ Eneray costs

Schools
Investment costs/ Energy costs

LEC - Bui lding Quality

LEC - Building Quality

LEC - Building Quality
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10US-$/1tCO2 per year possible trade volume of CO2-Emissionen Xiamen-Jimei depending on
the building standard in US-$

T?ETL)JES%T@%?’EE%H%% R 4R S T H R A2 5 BB HF ISR

Benefit by trading of COz2- emissions

$35.000.000

$30.000.000

$25.000.000

$20.000.000

$15.000.000

$10.000.000

Amount by trading CO2-emissions in US $ according NDRC

$5.000.000

$0

actual chinese standard 3 ¥+ LEC 4 #xxx | EC 5 wekkx | EC




Even considering regional characteristics, it is shown that there is a possibility to
determine the CO2 potential for ,Low Carbon Cities” of China.

The results will deliver the base to make decisions by
implementing a new CDM-Baslines
to limit the Energy Demand in a special ,Low Carbon Standard*, a
standard quite above the actual energy standard

of China.

The CO2-savings potential of the currently planned Low Carbon Cities in China shows
that an economic and ecological building process in China is realizable once the
requirements of the energy quality of the buildings are reasonable increased, along
with an increase of the requirements for efficient energy distribution and energy
production systems. This building process may lead the way to accomplish the global
restriction of CO2-emissions in the construction sector.

To establish China as a pioneer for CDM in the building sector, measures have to be
done by the Chinese government in a short term.

Results for Xiamen-Jimei & [ 1-52 351 H [r) 45
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Forecast of the
CDM - Low Carbon potential for China
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- ,Low Carbon - Building Cities China“{&Bx&I% 1

‘.-' total Low Carbon Potential in China

my
,Low Carbon - Building City* {&ERE S48 i

CDM Sites in Low Carbon Cities
,Low Carbon - Building Site* {&REH X

CDM Building Sites in a town area

,Low Carbon - Building“ & &E 5%
/ CDM Building Types (a-g), buildings less than the CDM Standard baseline

~Low Carbon - Building Elements* {£B&EF AT

CDM Building Elements (Proposal for wall, windows etc.)
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