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“National Action Plan for Energy Efficiency”
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End-Energy Use in Germany in 2014
20144F 18 [F 2 4 BE YR TH &

Industrial Buildings, 3.4% TAPEH, 3.4%
Heating, 2.5%
DHW, 0.3% —
'/ Cooling, 0.2%
= |

Lighting, 0.4%
BN EH10.3%

Commercial Buildings, 10.3%
Heating, 7.1%

DHW, 0.9%
Cooling, 0.1%
Buildings
. o
Lighting, 2.2% Total:
Other Sectors, 65.0% 35.0%
/—\ 0,
HAhAT65% HHE1135%

£521.3%
Residential Buildings, 21.3%
Heating, 17.1%
DHW, 4.2%

Source: BMWi
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Target: a “nearly climate-neutral building stock” until 2050!

H¥r: 20504F 58 Bl S A%+ &R

Primary Energy Demand

— IR BETR T K
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Residential Housing Sector in Germany
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Residential Housing Sector in Germany

mEEE
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L. 500000
& Target Value [2016 — 2020]:
2 400.000 Units per year!
g {&: #4£400,000
3 EIa 325,000 335000
S am="

200000

Finished Construction SELEH
100000
0 Retrofit BBBBL ;i i
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Source: own graphic, after DESTATIS 2017 / ifo
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Challenges & Opportunities BkiR L8

energy
ice for Sustainable EuIHSET\%TW%:?J ineerin:
Challenges & Opportunities for a climate-neutral building stock in coming years:
AR J LA H A 300 10 i P Bk s A s i
* Housing Market - EETY
> reluctant land use planning over the past years > AN 2 oA - A5 FH A
> unexpected population growth >/\Dif<$ﬁ_ﬂi?ﬁ,ﬁﬁ‘ ‘ \ \
> increase in real estate prices in large cities >ﬁ?ﬁﬁzﬁ?i@ﬁ1ﬁfﬁ¥%ﬁ C “HENPIL
(“urban housing only for the wealthy?”) ﬁﬂﬂ;f? 7 U
> aging population (and aging property owners) >ERMANE CREZ IR bl 3D

« BEIREARIAH

* Costs of the Energy Tr‘ansiti‘on ( Energiewende ) ST AL BT 24 i
> Renewable Energy Financial Allocation (“EEG-Umlage”) SHE AR ], B AR s
=] Z2 WS ’ >N
> increase of Energy Costs, esp. for private households and SME L[
> costs for building retrofitting (e.g. increase of rental prices) SEh g s R ClnAR 4t i)

Environment

2N

How to achieve a climate-neutral building stock?
A4 48 2 S R AN 3
Economy / \ Social

2 e
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achieving the goals: 4 pillars WAL B i5: 440k

Information
s

Local On-Site Consulting Services

B35 0 IR 55

Energy Consulting for SME
RPN Tod | A ]
Energy Consulting for
Municipalities
TESUF (1 e V52 ]

Energy Efficient Networks
RERI I 2%

Energy Passport
REVE P

National Heating Label
Il X AL B e 25

energydesign (Shanghai) Co., Ltd.

Stipulation

=M

Energy Savings Law (EnEG)
TREVE S

Renewable Energy Heating Law
(EEWarmeG)
AT FFSE R YR R

Housing and Tenancy Law

3 55 FFL v

Energy Savings Ordinance (EnEV)
REANTE

Heating Cost Ordinance

PR % H 2 1

Eco-Design Labels for Products
S RE BRI

Stimulation

Bomh

CO2 Building Retrofit Program
A AR I H

Market Stimulation Program (MAP)
Renewable Energies

AP EEREYR T 37 U I H

Stimulation Program Energy
Efficiency
REXCHURN T H

Nat. Climate Protection Initiative
oK SR BN

KfW Subsidy Program
T E B ORAT AN B I H

Energy Tax & Electricity Tax
REVR L AN H 7

Tax Refunding for Retrofit Services

SO AR 55 OB BB

energy

Office for Sustainable Built Environment Engineering

Innovati

el

* Research Networks

Shanghai

on

(“Energy in Buildings and Districts”)

HiE 57 X 4%

* Research Initiatives

(“EnOB”, EnEff:Stadt/Warme)

WEFCI H #hBh

* Research Funds
B FLITH R4

* Pilot Application Programs

NG FTE I H
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Consulting & Energy Passport:
F N RER R -

* Information Tool . EETA
> Energy Passports provide information to building owners, buyers, or SEEVRP BT LLUATE L £, LXK,
tenants about the energy performance of a building. ML A S RE R R I A A 55 B

* Benchmark and Optimization Tool
> Energy Passports are based on standardized methods and allow

- ZEMIRIETIR
>ﬁb/)? AP SR TN R P IWIRrY]

comparison of buildings SO TR
> They contain a list of suggestions for improvement of energy efficienc SR N
Y g8 P sy y >@%—§ﬁﬂ A R gk i
ENERG‘IEAUSWEIS. Wohngebiude ENERGIEAUSWEISWW..., ENERGIEAUSWEISMM o ENERGIEAUSWEIS. Wobngebauce ENERGIEAUSWEIS. Wohngebiude

‘9o dan 5§ 16 1. dor Enargmeinsparverordnung (€

i 4 16 . dor Encrglosinaparve gemas den 85 16 . der Energesnsparveroimng (€ A e 8t Ereioov vV (o

Regitimumner R % T R
Gebiiudes o ] € Erfasster des Gebiiudes Toemummer seer- (3 -~
Energieverbrauch
€O, Emisscnen®  hgltma) 71, Endenergioverbrauch dieses Gebaudes 2
N 109 kWhi(m*a)
g ﬂlu B 1 o | D 1 e | FCE. g

A= | | I | R 125 150 175 200 225 5250 o | 9o -

0 25 50 75 100 125 150 175 200 225 >250 ‘ ) ) felall
s kW) A, | | O e

Priméranergioverbrauch diesas Gebiudes’,

[Pheeangsoe o enanseigen] 1290 wwinigma)

Vergleichswerte Endenergie
AEIRERC) o | E S

mmmmmm

PP P — L P p—

1. Building Information 2. Calculated Energy Demand 3. Measured Energy Use 4. Improvement Suggestions 5. Explanations
1. BHER 2. AedE R R UHE 3. BEVEVH AR = 4. B 5. iR
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EnEV Classifications:

e E T Re Ve & % %%

SN S &
PR X k. R,
%6 HY 7 L & R
AN { L. X0 g2 N Y {&@//
& @1 ©h LY 2% % Z
w% £ &% Ll TR 2% 5%
SR % S féooo, @f\m% S % S G
EXRNC X Y Ty e &4
D% &% C 7 & % 2o Ao
< % % O, & 2%, 2%, %
% % <%, 2 % % % S
2 ® ® % &, % &%
ggs|a] 8| c| o | E| FilcEE
0 25 80 % 100 125 180 175 200 226 >250
L PEF S s> S Tz
Reference Classifications S J 5 5o & & S
SEFF of LE 5 S8
Y FTx & & ¢ £
g s %W £ pos
& & s g & 5.5
< T & TS
S £ &F
L R

* Every Building that trades on the market, must have an Energy Passport and must be classified!

I . T ER S MR MR A AE IR R B %
@

* but, Energy Passports only serve as an information tool! (e.g., no right to justify higher asked prices)

- B, BEFRIUMENSEREE (B, AelEhEERENBENEKE
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achieving the goals: 4 pillars 10T sZI E¥5: 4750k energy
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Information Stipulation Stimulation Innovation

=8 =M Bomh Bl

* Local On-Site Consulting Services * Energy Savings Law (EnEG) * CO2 Building Retrofit Program * Research Networks
P37 a5t i) g 5% TREER B AT H (“Energy in Buildings and Districts”)

* Energy Consulting for SME HIT 5% P 2%

/N B VIR B ] * Renewable Energy Heating Law  Market Stimulation Program (MAP)

* Energy Consulting for (EEWarmeG) Renewable Energies * Research Initiatives
Municipalities AR REIR AL IR 1% R RFELRENR T 37 i I 5 (“EnOB”, EnEff:Stadt/Warme)
TESUF (1 e V52 ] AifF 5550 H #h B

* Energy Efficient Networks * Housing and Tenancy Law  Stimulation Program Energy
RS A3 7 AU AH 5 1% Efficiency * Research Funds

REXCEURY T H WS H 4
* Nat. Climate Protection Initiative * Pilot Application Programs
B AU ARAP (B L NG HE I H
- - * KfW Subsidy Program
C Egil:gy Eivmgs Ordinance (EnEV) o ] 51 AR AT RN B 5
TRERLIE

’ E:%g%ggssport * Heating Cost Ordinance
HeVR I AR R 2 FH 24451

PR SR FH A * Energy Tax & Electricity Tax
REVEA AN H, Ao

’ NaionalTH(ia/:cing Label * Eco-Design Labels for Products
Heilgnes P T R R A
* Tax Refunding for Retrofit Services

SO AR 55 OB BB
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stipulation £

Energy Saving Ordinance (“EnEV”):
TIRERLTE EnEV

* Standards
> minimum standards on energy-efficient buildings
> Insulation, Air-tightness, Heating System,
DHW-system, Cooling, Ventilation,...

* Definitions & References
> calculation methodologies for energy-efficiency assessment
(also as reference for Energy Passports)
> references to further details, such as DIN-norms
> Energy-efficiency classes (A+ to H)

Tabelle 1

Ausfithrung des Referenzgebiudes

Zeile Bauteile/Systeme ReferenzausfiithrungWert (MalBeinheit)

energy
Shanghai

Office for Sustainable Built Environment Engineering

AN
>3 SRS IR R AL I R AR AR HE
SRl AUEPEL BER. ATEAUK. Hle . il

T S

>BEREAE T E T L (BRI RIS
%)

>H AR Z 2, BIUIDIN

>BER P CA+EIHD

Tabelle 2

Hachstwerte des spezifischen, auf die wirmeiibertragende Umfassungsfliche

bezogenen Transmissionswirmeverlusts

Eigenschatt (zu Zeilen 1.1 bis 3}| oy i .
- - . S Hichstwert des spezifischen
1.0 | Der nach einem der in Nummer 2.1 angegebenen Verfahren berechnete Jahres- ZLeile Gebiindetyp Transmissionswirmeverlsts
Primirenergichbedart des Referenzgebiudes nach den Zeilen 1.1 bis 8 ist fiir Neubauvorhaben ab E—— _
dem 1. Januar 2016 mit dem Faktor 0,75 zu multiphzieren. § 28 bleibt unberiihrt. 1 Freistehendes mit Ay £ 350m? H} =040 \W[ml-m
- Wohngebiude
1.1 ruhﬂgqmtsnd [cms_chll;‘l‘-elii[ mit Ay > 350m? H, = 0,50 \W[ml'Ki
ich Einbauten, wie Roll- . .
. . Wiarmedurchgangskoeftizient U=028 Wiim*-K 2
ladenkisten), Geschossde- FEEE v (™) 2 | Einseitig angebautes Wohngebiude * HY =045 W/(m™K)
cke gegen AuBenluft
1.2 | Aubenwand gegen Erd- 3 Alle anderen Wohngebaude H =0,65 W/(m™K)
reich, Bodenplatte, Wiinde . ! e P
und Decken zu unbeheiz- Wirmedurchgangskoeffizient U=035 Wim*K) + Erweiterungen und Ausbauten von Wohnge- H' =0,65 Winm*K)
teni RAmmen biuden gemiiB § 9 Absatz 5 oo
13 Dach, l.:kcr:itc Geschoss- Wirmedurchgangskoeffizient =020 Wim*K) *  Einseitig angebaut ist ein Wohngebiiude, wenn von den vertikalen Fliichen dieses Gebiiu-
decke, Wiinde zu Abseiten des, die nach einer Himmelsrichtung weisen, ein Anteil von 80 Prozeat oder mehr an ein
1.4 | Fenster, Fenstertiiren Wirmedurchgangskoethizient Uy =13 Wim*K) anderes Wohngebiiude oder an ein Nichtwohngebiiude mit einer Raum-Solltemperatur

energydesign (Shanghai) Co., Ltd.

von mindestens 19 Grad Celsius angrenzt.
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Parameter-investigation example of a single-family house

Standards  FrifE WSY0 EnEV PH
AV =063m” e
=y.bam
% 2 1977 1984 1995 2002 2009
A =2722m
Insulation {55
Insulation thickness WLG 035 ! . .
Insulation Insulation Insulation
~10em ~14m ~30cm
. Double glazing Double glazing Double glazing Double glazing (Low-e) Double glazing (Low-¢) Triple glazing (Low-¢)
Windows i ! | |
N | |
interior ” ]] exterior | I
1111 | I
) 1 1
U (WAm*K)] gl U=3.00 g=075 U=280 g=075 170 g=0.60 U=130 g=060 U=1.10 g=058 V=080 g=050
Suppre  Dxhaust
Heating system /’\\ /\ //"\\ /\\ d_—1 i
; |:1::-x
HHRG tut
i 1AM Tl il L il
[ [ [ [/ i ¢l
e | ~=—g =g ~—-- =g e —— I
Ventilated burning boiler [T-ventilated burning boiler | LT-boiler Condensing doiler (ondensing boiler Heat pump
(mineral oil) (mineral oil) (natural gas) {natural gas} (natural gas) sole/ water (electricity)
solar system ventilation system
e =194 e =1.94 e =148 & =130 & =111 solar system
Figure 2.18

Quelle: MN. Fisch, T. Wilken, C. Stdhr; EnergiePlus — Gebdude- und Quartiere als erneuerbare Energiequellen

energydesign (Shanghai) Co., Ltd.
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stipulation £

Energy Saving Law (“EnEG”):
TEEMTE EnEG

* Legally binding law to save energy!

* §2a: “Lowest Energy Buildings”
(very low energy demand & high share of renewable energies)
> 2019: all public buildings
> 2021: all private buildings

* §3: Energy-Saving Operation
> energy-demanding systems should be maintained and operated,

so that they do not use more energy than technically required.

Punishment (§ 8):

energy
Shanghai

Office for Sustainable Built Environment Engineering

« MEREERTATRE

. “BRREREER” (BMIKEEEFRAEE
A FFEREEVRAIA)
>2019: FiE AR
>2021: P FAH 3

« HREAT
SYEFRIEAT HEIR i K R 48, $2 1 5L b
RIREIRANER H R R R

T
* neglecting measures for new buildings: up to 50.000€ N
* neglecting measures for existing buildings:  up to 15.000€ . %ﬁﬁﬁ’fﬁ;: BZ?@SO.OOOIXIH\
*  no energy passport: up to 5.000€ ‘ fﬂﬁ%%m % f5115.0001K
o WAHRBEUESIE: f%E5.0008K
LLowest Energy Buildings” (current Definition): “ B > (BUTE X))
e Primary Energy Demand max. 40 kWh/m?a o  —IRBEIEFE RE 40 kWh/m?2a
KfW-Efficiency House 55 (EnEV 2009) or better o EEENMBRITIHEESSS (20097 5EM
Source: dena ;‘(HE: ) Ej%%*ﬁ‘%

energydesign (Shanghai) Co., Ltd.
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achieving the goals: 4 pillars WAL B i5: 440k

Information
s

Local On-Site Consulting Services
37 o ) e 5%

Energy Consulting for SME

Hh /N AR Y R 5 )

Energy Consulting for
Municipalities

TESUF (1 e V52 ]

Energy Efficient Networks
RERI I 2%

Energy Passport
REVE P

National Heating Label
Il X AL B e 25

energydesign (Shanghai) Co., Ltd.

Stipulation

=M

Energy Savings Law (EnEG)
TREVE S

Renewable Energy Heating Law
(EEWarmeG)
AT FFSE R YR R

Housing and Tenancy Law

3 55 FFL v

Energy Savings Ordinance (EnEV)
REANTE

Heating Cost Ordinance

PR % H 2 1

Eco-Design Labels for Products
S RE BRI

Stimulation

Bomh

CO2 Building Retrofit Program
A AR I H

Market Stimulation Program (MAP)
Renewable Energies

AP EEREYR T 37 U I H

Stimulation Program Energy
Efficiency
REXCHURN T H

Nat. Climate Protection Initiative
oK SR BN

KfW Subsidy Program
T E B ORAT AN B I H

Energy Tax & Electricity Tax
REVR L AN H 7

Tax Refunding for Retrofit Services

SO AR 55 OB BB

energy

Office for Sustainable Built Environment Engineering

Innovati

el

* Research Networks

Shanghai

on

(“Energy in Buildings and Districts”)

HiE 57 X 4%

* Research Initiatives

(“EnOB”, EnEff:Stadt/Warme)

WEFCI H #hBh

* Research Funds
B FLITH R4

* Pilot Application Programs

NG FTE I H
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stimulation 5l

energydesign

KfW Subsidy Program:
FEE B RITHNI T E

IKFW

* KfW: government-owned investment bank

* Issuing loans and subsidies to
private persons, corporate and public institutions

Eggg!!! KIW-40 Plus
= Effizienzhaus

o F

Efficiency House 40 plus

TR F 40+

KIw-40

% Effizienzhaus

Efficiency House 40

THEE A0

Shanghai

Office for Sustainable Built Environrment Engineering

© BT BURIIE R AT

o DUREAMISS AN A FEAA I

5;%!!g;! KIW-55
= Eflizienzhaus

Efficiency House 55

T REEHL55

Primary Energy Demand: 40 % of Qp e Primary Energy Demand: 40 % of Q; g Primary Energy Demand: 55 % of Qg g¢¢

— WA R — KRR K — KRR K

Transmission Heat Loss: 55 % of H;ge; Transmission Heat Loss: 55 % of Hy g, Transmission Heat Loss: 70 % of H; g,
(EFEES GFLEIES GFLEAPS

“Plus Package”: “%77?;{‘ zi/‘ % ;_/ Alternative Proof through reference values
* Renewable energy use - Eg;ﬁ; (U-values for envelope + technologies)

* Power storage . A

* Heat recovery . R BB EY I (AT
 BMS VSE S

energydesign (Shanghai) Co., Ltd.
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achieving the goals: 4 pillars WAL B i5: 440k

Information
s

* Local On-Site Consulting Services
37 o ) e 5%

* Energy Consulting for SME
Hh /N AR Y R 5 )

* Energy Consulting for
Municipalities
TESUF (1 e V52 ]

* Energy Efficient Networks
RERI I 2%

* Energy Passport
REVE P

* National Heating Label
Il X AL B e 25

energydesign (Shanghai) Co., Ltd.

Stipulation

=M

Energy Savings Law (EnEG)
TREVE S

Renewable Energy Heating Law
(EEWarmeG)
AT FFSE R YR R

Housing and Tenancy Law

3 55 FFL v

Energy Savings Ordinance (EnEV)
REANTE

Heating Cost Ordinance

PR % H 2 1

Eco-Design Labels for Products
S RE BRI

Stimulation

Bomh

CO2 Building Retrofit Program
A AR I H

Market Stimulation Program (MAP)
Renewable Energies

AP EEREYR T 37 U I H

Stimulation Program Energy
Efficiency
REXCHURN T H

Nat. Climate Protection Initiative
oK SR BN

KfW Subsidy Program
T E B ORAT AN B I H

Energy Tax & Electricity Tax
REVR L AN H 7

Tax Refunding for Retrofit Services

SO AR 55 OB BB

energy

Shanghai

Office for Sustainable Built Environment Engineering

Innovation

el

* Research Networks

(“Energy in Buildings and Districts”)

HiE 57 X 4%

* Research Initiatives
(“EnOB”, EnEff:Stadt/Warme)
W FLIH #h B

* Research Funds
B FLITH R4

* Pilot Application Programs
ZNY0 FE T H
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300

WSVO
1977

250

200
energy ordinance T BEVER

primary energy demand [ kWh/m?a ]

—REBEVE T K [ kWh/m?2a ]

150 (WSVO / EnEV)
100 2002/ 2007
50
ok
-50

1980 1985 1990 1995 2000 2005 2010 2015 2020

Source: own graphic, after H. Erhorn-Kluttig et. al. 2015, FH IBP
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 Self-sufficient
Active Solar Freiburg,

PH Darmstadt-
Kranihstein,
199

”PH Community
Ulm,

~EnergyPLUS House
Leonberg,
0

¢ Solar One 28 Solar Community
. Delavrare, USA Freiburg,
BUlldlng 1973 2004 .
examples
. p SolarHouse ™ [ Jenni Solar ™  Self-sufficient
IR Landstuhl, House Hause Lehrte,
1984 Oberburg, CH 201
1989
PHMFH
| Hoogenmoor,
| 2004
|
Standards Solar-passiv'fe houses
bRt KPHREW BB Solar-active houses :
= T T e L |
EnergyPLUS
gar - ‘ s Rk
el s 1990 2010
Political 1,000-roof program 100,000-roof program J EEWanme6
o goals Electricity Feeding Act EEG ““ dmendment) (EZEr?d s
Technology Solar thermal energy K BH BE RIS 2
HA Solar groupheatingwithlong=term storage
Figure 2.19

Developments along the way to EnergyPLUS

Quelle: MN. Fisch, T. Wilken, C. Stdhr; EnergiePlus — Gebdude- und Quartiere als erneuerbare Energiequellen

energydesign (Shanghai) Co., Ltd.

page 22 | 37



innovation 61)#T energydesign

“Shanghai —
Research Funding: o for Sustancble BultEnvionment Enginosing
Wk
«  Ongoing Pilot Project Funding by the Government o BUNEBhE R S TE I H
Sustainable impacts on material costs and building practice o ONRPRR SRR AR RN Y AT RF AL T TH 5
Latest Trends: “EnergyPLUS” Bt R
* Buildings with positive annual energy balance o SUIAERRIRETET A BRI
* Energy generation instead of energy saving! IE SV = bV AR R EAT)- 128
* Better cost-balancing of demand reduction measures o PRACEEYR 7R R ) & 51 14 E AL

energydesign (Shanghai) Co., Ltd. page 23 | 37




achieving the goals: 4 pillars W2 B #x: 4Dk energy

Shanghai

Office for Sustainable Built Environment Engineering

Information Stipulation Stimulation Innovation

()= EA Bomh BlF

* Local On-Site Consulting Services * Energy Savings Law (EnEG) * CO2 Building Retrofit Program * Research Networks

I3 Ji 1] K 2% TiReEZR I A AR U T (“Energy in Buildings and Districts”)
* Energy Consulting for SME HIF 77 o 2%

RN A R TF g Y Mar imulation Program (MAP)

sulting for Renewable ies * Research Initiatives

i G254 0B (“EnOB”, EnEff:Stadt/Wéarme)
AifF 5550 H #h B

cient Networks
esearch Funds

e

* Pilot Application Programs
ZNYE FE T H

* KfW Subsidy Program

Energy Savings Ordinance (EnEV) o ] 51 AR AT RN B 5

THERVE

* Energy Passport

R Heating Cos
REVE 3 e
* Energy Tax & Electricity Tax
. i i AW > ~
NaELonaITHga/:clng Label 5 a0 ek e e REJRAL AN 3
Heilgnes P T B R

* Tax Refunding for Retrofit Services

oA Al 55 AR BB SR

energydesign (Shanghai) Co., Ltd. page 24 | 37
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Current Evaluation & Target Setting BUAT -G H AR & €
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Energieeffizienz-

strategie Gebaude

Wege zu einem nahezu klimaneutralen Gebdudebestand
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Reference Scenario for resulting primary energy demand towards 2050

ElF: RIESZBRFLORERTKRE (2008%, RIFSZB=AIEONKL2050EmEF, 24 BE)

HEP
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4.000 552
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-80 %
1.000 1.700
500 860
0
EHEF2008 20502185 BHERE2050
reference target
W =& Il #ok [ Fe=au Rt AREE
2SS o o .
Energy Efficiency (reducing energy demand)
— By 3 =N EEESSS
N — . . . .
2/~ H % Renewable Energies (increasing energy generation)

FIFFEERETR (A AEIRAE™)
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Limitations for Energy Efficiency

Abbildung 7: Einfluss der Dicke eines Dimmstoffs auf den U-Wert eines Wandbauteils;

BUIE Asbr 27 Grenz-U-Wert rund 0,1 W/m?K
Hb‘/}/@ x M JF'] IKE U-Wert in Abhangigkeit des Baustoffs (Warmeleitgruppe WLG)

U-Wert

* Insulation Boundary Value: ~ 0.1 W/m?K
PR lIm FHE

* Windows Boundary Value: ~ 0.5 W/m?2K
& Pl A

i 0 5 10 15 20 15 30
Dimmstoffdicke in om

* In practical conditions, further limitations: e
> building physics
> heritage protection o R
> financial constraints o

—
« ERRERPIEEE L HIRK:

Abbildung 8: Entwicklung der energetischen Qualitit der Fenster (mittlerer U-Wert)

WsVO 1978
75 \ﬁ

> P PR 45 ) .
>18 7 R

15
>3 FH PR 1] =
05
Demand Reduction Potential until 2050: ; .
$]20504F, WEEREIR T KRR PP PP FFPLP LIS I PILTSSSS
Einfachglas Tsclierglas /124 junbeschichtet) M 2-fach Wirmedammglas 1. Generat ian
-36 — -54 % 2-fach W = r 3 = .2-fa:h F1 5 1 i .!-ﬁch 3 =
— Mittlerer U-Wert Fenster fm— Ordnungsrecht (WsVO, EnEV]
Quelle- Frognos, BV Flachglas, 2015
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Limitations for Renewable Energies

AP EEREYR 1 R PR

Space Conflicts

el 21 LB
Roof for Roof for
Solar PV “ Solar Thermal
R PBHAEACAR T K FHFEE 2 T
Wind Turbines Rei?:::lal
X 7 S,
K ITimEe EeX
Demand Conflicts
TR MR
Biomass Biomass
for Energy “ for Fuel
VI RE AW i R
_ Transport &
Direct Use Storage
ek LS

B A AF

Demand Cover Potential until 2050:

F]20504F, EEBEIRTE R LA

! 1.654,63 GWh

57-69 %

18,37 GWh

Stromerzeugung [TWh]
g
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Photovoltaik
W Windenergie

M Biomasse
W Wasserkraft

1204 W biogener Anteil des Abfalls -

EEG

ab 1. April 2000

EEG 2004
ab 1. August 2004

EEG 2009
ab1. Januar 2009

i inspG
ab 1. Januar 1991

1

ab November 1997

Novelle BauGB

Photovoltaik

276,28 GWh

30,01 GWh

0
1990 1992 1994 1996 1998 2000 2002 2004  Z006 2008 2010 2012 2014 2018

Maps Source: Growitsch, Meier, Schleich — Regionale Verteilungswirkung des Erneuerbare-Energien-Gesetzes, 2015
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How to achieve a climate-neutral building stock?

anAeT i B SR P AR R

Economy

2B

\Social
e

Sustainable Solutions for the coming decades:

ARRILTER A FERRTTR:

Individual Step-by-Step Retrofit Programs

* Regional Expert Networks and increased consulting activity

*  Public Funding for CHP (combined heat-power) & heat storage
* Public Investment in energy-retrofit of entire urban districts

* Using potentials of Digitalization (Smart Grids, Smart Metering)

* Further backing of social cohesion (tenancy law, social law)

Further research (in all aspects of sustainable development)

energydesign (Shanghai) Co., Ltd.
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Knowledge Transfer from Germany? (& EEHLLK?

Differences compared to Germany

EEERAR R

* urban layouts and building typology
(XS R el o 2 2 2 2

* property ownership structure

NSy

* ownership/rental distribution

AT B/ AL o A

* market value of building qualities

EHEA TS E

* availability of materials & technology

EEEIEs# NIVEIR/R Xk
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Similarities compared to Germany

S EBAETR

* large proportion of housing stock
in demand for retrofit

1 P U /e SRR K

e Climate Protection Targets

RO H A5

* Increasing use of renewable energy sources

{2 v A FF 2R REVR A

e economic & urban growth meeting energy
transition & carbon reduction

20T AT R Fee VG B e e I A HE TR AR
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GERMAN PRACTICE & INNOVATION

T i :
e e . . 3 * sl " . -

oL L B |
0 T

Y L]

EE T A4
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Sino-German Energy-Efficiency Standard — Pilot Project = gesqzeap 4> G revsemssases _dena
“Energy Passport” for China (2014) Energy level categories
B ok X Vi

HESERRERSUNTBITH “REURYIR” (2014) g S —

| o B L 2R SR AR ! ' | —

. . . . Sino-German Energy -

Joint project of dena, CSTC, and energydesign (auditor) Efficiency Standard .
TEEREJRE . CSTCHIRE v m] (BEVRH 1) S1ERYIN B ERACETRi s e
E (kT AR5 T T " i

65% Standard

& (R T REs0N T i

* Adaptation to Chinese Standards 50% Standard
* Climate adaptation (esp. humidity factors)

AEXFA OEH RN 0O

Passive House — in China since 2009

W Bh B — 20093 F H

e dena Passive House Standard adapted to China
R ] B YR B B D s A i FH o ] P e v
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German Sustainable Building Label (DGNB)
since 2012 in China

18 [E A B2 @ AR N (DGNB) - 20124F3k 31 v [F]

Sino-German Eco-Park Qingdao (2016)
SRR E (20164F)

Largest DGNB mixed-use
complex outside Germany
i [ A 22 AT AR B K
DGNBIAIIER) 2 H iR 255 14

DGNB Platinum Certification
DGNB Ak

(OFLESL]
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THANK YOU!
i !
VIELEN DANK!
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Yangpu District Zhengyi Rd. 28 Office for Sustainable Built Environment Engineering
Room 904, 200433 Shanghai

LiEmpEXEERE285
AFAFIA9043E, 200433

+86 -(0)21 - 659 791-40
+86 -(0)21 - 659 791-41
shanghai@energydesign-asia.com
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