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Initial situation: Individual and non-coordinated measures

Energy Use Plan s
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Scale

Germany’s system of spatial planning:

‘ ROG (spatial planning law) ‘

Regional development plans on
federal state level

v
‘ Regional development plan ‘

l

Leitfaden
Energienutzungsplan

Land use plan

l

‘ Town planning map

Energy Use Plan

Energy Use Plan /
Energy development plan
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Energy Use Plan - Approach

Step 4: Concept development

- Energy Use Plan

Step 3: Energy Potential

Locally / regionally available
renewable energy sources +
waste heat / material

Step 2: Energy Infrastructure

Plants, networks etc.

Stocktaking

Step 1: Energy Demand

Space-related heat demand

+ electricity demand
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Step 1: Energy Demand
Space-related heat demand

+ electricity demand
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Heat Demand Map

Demand of heat

in relation to a
possible district
heating network:

< 0,5 MWh/Trm.a

1 0,5-1MWh/Trm.a

B 1-1,5 MWh/Trm.a

Bl 15-2MWhTrm.a

Hl 2-25MWhTm.a

Bl 25-3MWhTma
I - 3 MWh/Trm.a

Energy Demand - Heat w0
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Heat Demand Map - FUTURE SCENARIO ==

Demand of heat
in relation to a
possible district
heating network:
< 0,5 MWh/Trm.a
0,5 -1 MWh/Trm.a
B 1-1,5 MWh/Trm.a
Bl 15-2MWhTrm.a
Hl 2-25MWhTm.a
B 25 -3 MWhTm.a
I - 3 MWh/Trm.a
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District heating / cooling

Possible advantages : Supplied area

* More efficient energy use
(cogeneration)

» Use of renewable energies |
which could not be used in L  peakload
each building individually : heat plant
(waste heat, deep
geothermal energy)

Requirements:
« Sufficient density of heating
or cooling demand

Central heat &

power plant I- [OBB]

Energy Demand - Heat w2
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1. Consumption data

2. Estimated / calculated / simulated demand
based on single buildings according to
use, typology and time of construction

3. Estimated / calculated /simulated demand
based on urban typologies

N "atian
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Digital cadastral map [
(,DFK®)

Energy demand - Heat - Determination 14




Chair of Building Technology and Climate Responsive Design
Prof. Dipl.-Ing. Thomas Auer
Dipl.-Ing. Oliver Zadow Technical University of Munich

Digital cadastral map [
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Building geometry

=
N J

e

Energy demand - Heat -\Determination 15

Chair of Building Technology and Climate Responsive Design
Prof. Dipl.-Ing. Thomas Auer
Dipl.-Ing. Oliver Zadow Technical University of Munich

Digital cadastral map [
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Building geometry
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Building type + use
Time of construction
(+ refurbishment state)

B
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Step 2: Energy Infrastructure

Plants, networks etc.

Step 1: Energy Demand
Space-related heat demand

+ electricity demand

Energy Use Plan - Approach 18
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Example: Solar thermal collectors

Percentage of
buildings thh solar
thermal collectors:

< 10%

B 10-25%
Bl 25-50%
W 50-75%
Wl 75-100%

Energy Infrastructure 1
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Average age of boilers:

I <5 years

. 5-10 years
10 - 15 years

N 15 - 20 years

Bl 20 - 28 years

Energy In

frastructure 20
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Step 3: Energy Potential

Locally / regionally available
renewable energy sources +
waste heat / material

Step 2: Energy Infrastructure

Plants, networks etc.

Step 1: Energy Demand
Space-related heat demand

+ electricity demand

Energy Use Plan - Approach 2
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Balance of the available energy potentials

Solar
Geothermal
Biomass

Biogas

Wind

Hydraulic

Waste water heat

Heat from waste
incineration

Waste heat from
industrial processes

Total renewable 17,4 % of actual energy consumption

Current energy
consumption

3. Energy approach at regional / metropolitan level 2
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Step 4: Concept development

- Energy Use Plan

Step 3: Energy Potential

Locally / regionally available
renewable energy sources +
waste heat / material

Step 2: Energy Infrastructure

Plants, networks etc.

Stocktaklng

Step 1: Energy Demand
Space-related heat demand

+ electricity demand

Approach 2
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| Gebiet, das sich sufgrund der Warmedichte far
den Aufbau sines Warmenetzes basonders gut
signet (sh 40 3% Anschlussgrad): Ausbaustife
Nord des vorhandenen Wérmenatzes

N zusitrliches Gebiet, das sich aufgrund der
Warmedichte fiir den Aufbau sines Warmenetzes
besenders gut eignet (ab 40 % Ancohlussgrad:
Ausbaustufe Ost des Nahwarmenstzes

I -usitriiches Gebiet, das sich aufgrund der
Warmedichis fiir den Aufbau sines Warmensizes
besenders gut eignet (ab 40 % Ancchlussgrad):

Ausbaustufe Altstadt des Nahwérmenstzes

. Existisrande Anlage, die als Keimzalle fir den
Ausbau des Warmenstzes genutzt werden kann

I Gebict fir cen Einsat= von dezeniralen (indivi-
duellen Biomasse-Kesseln in Kombination mit
Solarthermie bzvi. Horizontakoliektoren / Ercwar-
mesonden (nech Einzsifallprifung) + Solerthermis:
Restdaonfidchen mit PV oder
Gebiet, das sich aufgrund der Warmedichts (ab
70 % Anschiussgrad) prinzipiel fir den Aufbau
sines Warmene(zes eignet (zentraler/kalicktivar
Lésungsansatz)

I Gebiet fir den Einsatz von dezentralen (inividu-
sllen) Biomasse-Kesseln in Kombinstion mit Sa-
Iartnermie bzw. Horzontalkallektoren / Ergwarme-
sonden + Solerthermie: Restdachflachen mit PV

[ Gebietfir den Einsatz von dezentralen (indivi-

Gusllen) Biomasse-Kesseln in Kombination mit
Solarthermis bzw. Honzontakoliektoran / Erdwar-
mesonden (nach Einzelfallprifung) + Solarthermie:
Restdechfidchen mit PV

Intarne Prozessoptimisrung. Photovoltaik

|:| Gebiet chne Handlungsanweisungen

Energy Use Plan 2
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Example: Biogas plants without heat use concept (Taufkirchen)

) i =

Existing
biogas plants: -«

e T [

£

Energy Use Plan - Concept Development

Low efficiency

Waste heat
lost to the
environment

Electricity
feeding the grid
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Energy Use Plan - Concept Development

Shallow geothermal energy
District heating - Biogas
District heating - Woodchips
District heating pipe

Biogas pipe

26
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Download and Contact:

Dipl.-Ing. Oliver Zadow
www.ClimaDesign.de
www.Gem-EB.de
zadow@tum.de

Leitfaden
Energienutzungsplan
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Redevelopment Area
Neuaubing /Westkreuz

The latest redevelopment area:

Situated on the western
edge of Munich

350 hectare

23,000 residents

Its proximity to Freiham creates

opportunities as well as
challenges

28
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Programm "Soziale Stadt”
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Urban Redeveloping Areas in Munich 2

'iﬂ City of Munich
+Z Department of Urban Planning
Dipl.-Ing. Oliver Zadow and Building Regulation

Equity ratio

Council

Free State of Bavaria

(

eligible for grants
100 %)

final costs

Federal Government

Grants 2014:

Investments in Bavaria 30,7 Mio € aktive
zentren

Urban redeveloping grants 20
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aktive aktive Meanlng of ISEK:
a"I‘r:‘b:»’ue;'nt:nr|g ISEK mnf;:sa':lt:bmg
westkreuz westkreuz . .
! Intgriartes Energieleitplan « Findings of preparatory
Konzept 0 Neuaubing research
Neuaubing/ Las Weikreuz_
Westkreuz ST

« Urban redevelopment rules
e and definition
« Fields of action, measures,

aims

GRUNZUG L

j « Updating while ongoing
s | urban redevelopment work

Preparatory Research 31
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ISEK and + Energy Use Plan Neuaubing-Westkreuz

Level of detail
Balance (year) Quarter und Cluster

Enargiaan

W g %:‘ " Findings
neuaubin |~ 8 .
weatirens  ISEK Wit Eg!gssu?; sactmn

Integrated Quater Concept Neuaubing-Westkreuz

e KFW S e Level of detail
—a T Buildings, time graph, building simulation
L = Findings
el Tsd . =

Suply options for single buildings

= as - = Toolkit for refurbishment management

MGS . Refurbishment management Neuaubing-Westkreuz
Level of detail
Single building
Integrative realization with acteurs

Increasing Level of Detail (LOD)

w
R

Different Layers of Energy Planing
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3D-Building Model Building Database
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Building Simulation
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Supply options solar heat:

Display of coverage and
remain heat demand

12 options for each building
- 4 refurbishment standards
- 3 supply options

Building Simulation — Findings for different standards 34
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decentralised

condensation )
boiler, oil Supply options:

. To cover heatdemand:
decentralised Solar heat and 4 boiler options
condensation

o boiler, gas - All together 48 options
e for every sjngle building
& - 12 refurbishment standards &
£ decentralised solar heat options
e biomass boiler - 4 supply options
Display of energy demand,
primary energy and CO,-emission
centralised
district heating . Building database, a toolkit for
refurbishment management
Building Simulation — Findings for different standards — Database 35
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ENIANO
‘3 Gebaudedaten
3D-model for
every single
building - 7 Inventory data
: for every single
building

36
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ENIANO

[ LS TS

Analysis of renovation

Sanlsrungavariante

options and s_uply m“_, e
variants i [N
Gecmatrie
A ) W ] AVl A_N[m) HT [Wimrsl
Whimnesrzeuger
Solarenergienutrung
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ENIANO

Analysis of building "
clusters H
-.1..:'__“.{ ‘\ : ‘
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Local Refurbishment Management

= Neighbourhood
management and
refurbishment management
in one location

= Energy and refurbishment
consultig

= Finance and grants consulting
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£ MUNICH: FUTURE PERSPECTIVE
_g

§ Sustainable energy action plan (SEAP)
()]

o

2 Land use plan Energy Use Plan as a System

[

g

¢ @

Town planning map

Integrated
Quater
Concept

Existing Quarters

Energy
Quarter
Concept

Increasing Level of Detail (LOD)

New Quarters

N
S
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Thank you!

Dipl.-Ing. (Univ.) Dipl.-Ing. (FH) Oliver Zadow, Architect
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