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Prof. Dr. M. Norbert Fisch
Institute for Building Physics & Solar Technology
TU Braunschweig, Germany

Scientific Advisory Board for the German Federal Government
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EGS-plan: Energy Building and Solar Technology
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energydesign (Shanghai) Co. Ltd. energydesign EGS
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Mehr.aus Energie machen

Nationaler Aktionsplan Energieeffizienz

“National Action Plan for Energy
Efficiency”
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German National Roadmap
~/ . ,Energy efficient buildings and cities
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Goal B#r:
By 2020 all new buildings are
nearly zero-energy buildings
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Target: a “nearly climate-neutral building stock” until 2050!
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Energy supply today energydesign EGS
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Climate neutral districts energydesign
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Climate neufral districts - innovation cycle energydesign EGS
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The road to climate neutral city districts
from buildings to districts
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The road to climate neutral city districts
from buildings to districts
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Decenfiralization of Energy Supply
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Case Study of Energy Transformation in Germany
Climate neutral city districts, Esslingen, Weststadt
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Neue Weststadt Esslingen
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Total gross floor area: ~ 105.000 m?

BENER: H10.5FFHEXK

FE: A5.6FFHK, BUX24FFHK, KRFE25FFHFHK
Time schedule: 2016 - 2022

AE % : 2016F—202245

residential ~ 56.000 m? ; commercial ~ 24.000 m? ; university ~ 25.000 m?
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Climate neutrality for districts — definition energydesign EGS
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Neue Weststadt Esslingen
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Neue Weststadt Esslingen
— energy balance 15 block
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District-integrated energy modelling
X I ZR & R FERRE R

<DiEM>

District-integrated
Energy Modelling

oom
HO

energy
Shanghai —

Building Footprints X 325 A REFEREAIL _
b E R H
. - Building Orientation
Basic Building EA TS |
Design BRI
o Building Use Profiles (24h
ORI R 2 (240

Number of Floors

HRE

Basic Design Setup

Building Use HEuthgitmE

Profiles

BERLEAER

Electricity Demand

AR
Energy
Demand
Patterns Heating Demand
FHIFEK
REFET KR

Cooling Demand

HeHBK

REEEFE W (L) BARRA

HEAFERALEE (24/0\H)

1 2 3 4 5 6 7 8 9 101112 13 14 15 16 17 18 19 20 21 22 23 24

Energy Demand Patterns

REFEBRIRK

“ H JHUMMJMMM

} i “\\\\l\\m m\mw i lﬂmHﬂ»MﬂMM

27




District-integrated energy modelling
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QUARTO Tool

« Compiling energy demand patterns #4888 E K&
« Scenarios for future implementations &kl SLHERY 5 R
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Road to new industrial parcels
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Renewable energy energydesion E
REEL S —
o Sustainable industrial parcels need to cover their energy demand at all times from renewable energies
A FrE ) Tl X AT BHEAY B8R 75 5K EB 2 AT LA FH AT B AR BE R SR 2
o Renewable energy solutions are well developed allowing to be combined to fully integrated supply systems
ATBRERERROZBR/ITREFNELRE, AUESIT2ERNHNERSZH
o Alarge variety of renewable sources can be suggested for coastal developments
EEXIEARE SMEENATHERER AR

Solar Energy

@ solar panels applied to buildings
@ applications on roofs, facades, sun shading, parapets, etc.

Wind Energy

urban wind turbines recommended on islands and buildings @

W

@ significant amounts of PV needed to cover most of the energy demand

wind turbines can also be installed on most strategic skyways @
to make use of wind turbilences generated by buildings

-y
A

——
W\
LTI

constant coastal winds guarantee high efficiency rates @ ;
—
F 3 " — —
offshore wind farms could be considered as well @ E ;
~ = =
* =1
- - N ———
Energy Storage = == \'\
5 -— -— - T
et - - - -
| - - -
= =
-

availability (weather conditions,

seasons, location)
Ground & Water Source Heat

Fluctuation of renewable source €
=
- ® sea water heat pumps suitable for coastal

battery- and thermal storage
developments *

possible and well-developed

=

W
™
%7// et

@ areas for high heating demand: sewage
source, biomass source or industry waste

smart grid solutions for efficient
heat pumps

energy distribution

* applied (best-practice: Qingdao Olympic Surfing
Base: Dalian Xinghai Convention and Exhibition Center)

s

Algae Biomass
@ limited areas for biomass production on the coast

/

¥

® offshore Algae Biofarms can support biomass production

Hydro Energy

hydro-, wave-, or tidal-energy generation

® algae farms integrated in lifecycle of waste disposal, algae production,
and biomass harvest.

mass-market development underway, not yet established
® algae tubes can also be integrated into building facades and/or roofs

hydrological sources are constant and predictable
® additional biomass can come from organic waste, green spaces,

urban farming and greenhouse productions

WEEEAEZN (L£8) BRAHF
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Lifecycle approach
eHEpEHEE

=> Full life-cycle approach

= Reuse of organic waste and greywater:

EEwEHEE

BRI AR KA F A

=>» Biomass production £¥)F4 = = energy generation =4 gEE

= Interconnection of buildings and districts 32 5 F035 i X 18 5 & Bx

=> District-level energy demand distribution i X i ZEE I EERE K %

Energy
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Waste & Biomass
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Smart grid & energy demand distribution energydesign EGS
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o Peakload energy distribution needs to be well-organized IB{EREREES FFEEFRETFHHL]
o Need efficient management of energy supply and demand BRI HAMGE RFEARNER

o Digital interaction of supply and demand to avoid shortages and overproduction
HAMB KRB F N X EREE RN RRANT E A=

Energy Flow

Solar Thermal

GSHP

Hydro

=5

4 ¥ sellto Grid

Biomass 4 CHP

Smart Grid

@ net-zero buildings and energyPLUS islands

® island grids to manage energy demand between buildings
® renewable energy storage within each island grid

@ inter-grid communication to distribute energy between islands

@® baseline supply by district-scale hydro energy and biomass energy generation

@ additional surplus can be sold to the state grid

WEEEAEZN (L£8) BRAHF 33



Infegrated energy solutions for building
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Wind Turbines
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passive house

Heating @
Hot Water @
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active house
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buiiding crentation  no thermal bridges thermal insulation air-tightness heat recovery

1945’5?*%%“&;
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geothermal heat

"\

energy stcrage building
management

system

renewable energy  rainwater colection

ErpME s AR B S
B RENERV

Mix of passive and active building technologies
High quality of building materials
Recycled and reused material sourcing A [B Y0 7T 55 B B 4 L
Climate-specific facade designs 43 E S EEHHIN I EIRTT

Renewable energy systems applied to buildings EHYI T B EEEERAN
K
BEER G

Energy storage systems

Heat recovery & free cooling systems ORI B RS R S

EHRUMN=E AT

Vertical greening and interior gardens

Energy efficient lighting S REXARH
34
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Good practices for the new industrial parcels
A4 Tl fd X B2 L SE et
o FRER (GERNAERL. RBEER. RFERERD)
o FAMAYHEIE (AFRRE. MAE. HRAE. TAVERHE)
o REREM (. |, A/ AR ENZOES))
o BEEMM. HaEaEMitk, FRMEEDM
o 24 mEHIERE
o XEFAE: PV+HRARHIRRAHER
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THANK YOU!
i5i5 |

energydesign (Shanghai) Co., Lid.
REGERENE (L8) BRAF

Yangpu District Zhengyi Rd. 28
Room 904, 200433 Shanghai
LiemimBX K285
FAFIR04%=, 200433

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

subsidiary company of
EGS-plan GmbH

Office for Sustainable Built
Environment Engineering
Stuttgart, Germany




