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Climate Protection during Building

IS a political programme in Hannover

Council resolutions: i V.:,,-.()rt.Bi]ndni;1

jes Klimeeghutzes
By 2020 a 40% cut in the CO, emission in 7
comparison to that of 1990

All refurbishments of municipal buildings to be
30% better than legal standard

Passive house construction method

Sale of municipal plots of land giving priority to development in
passive house construction

Local development plans shall make possible energy-optimized
construction
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Hannover has good Initial conditions

Stable red-green majority with clear energy policy targets:
priority given to energy efficiency and renewal energies without

electricity generated by nuclear power S

Council resolution 1992: 25 % CO,-reduction E”m
by 2005 compared to that of the base year 1990 |

Climate protection control centre in the city council '

Stadtwerke enercity,
City is 75 % shareholder

Stadtwerke electricity production exceeds
demand in Hanover (without nuclear power)

Community heating network and gas supply
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Climate protection institutions

Local energy funds pro Klima 5 Mio. €
(4 Mio. € enercity, 1 Mio. € City of Hanover)

Regional climate protection agency for
Public relations and campaigns

Promotion agency with more than 50 companies

Economic development aid for establishment
of companies in climate protection

Universities and polytechnical institutes

proKlima
Der enercity-Fonds
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Building standard in Germany

. National Targets Targets in Hannover

Domestic
electricity

Ventilation
- electricity

Hot water
Heating
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Hannover Kronsberg

PR 5
gt ! —

The start

e

3.000 housing units
only 9 km from the centre

Planning: 1990 - 1997
Implementation: 1998 - 2000

Hans Monninghoff | Director of Economic and Environmental Affairs Landeshauptstadt ’ Hanmm‘



Kronsbergstandard

L ow energy construction

Energy demand for space
heating

55 kWh/m2a

High-grade thermal insulation

walls: 15-20cm
roofs: 18 - 25 cm

plus quality assurance
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Kronsberg Energy Concept
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Meubau

Low-energy housescovering whole area
(55 kWh/m?2a) with quality assurance

Fils]

District heating using Gas
co-generation plant

80 %

L3

Electricity-saving programme

40

Wind power station

20

Co,
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photovoltaic

Further reduction -5 to -15 % :
with passive houses, solar Reduction
| local heat supply and
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Kronsberg Water Concept

Preservation of the
natural hydrological
balance by

{ minimizing the
sealing

Grass rooves

11 km Infiltration Trench Systems
(Mulden-Rigolen)
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Current desired standard

Passive house construction

Energy demand for space heating
15 kWh/m?2a

Maximum primary energy
requirement Optimal thermal insulation
2
|40 gg\t/h/m a Walls: 25-30cm
N addition. : Roofs: 35-45cm
Hot water wherever possible from
renewable energy sources of CHP
High-efficiency lighting
Quality assurance
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What Is a "Passive house"

In a passive house the heat is maintained
not added!

Allround excellent thermal “T,
inSUIat|On Schlafer

Special thermal protective L I

Bad

windows with insulated e ]
frames |

Extremely low heat losses

‘Wohnen

Kuche

via walls,windows, roof or Ol s

cellar
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What is a "Passive house"?

A ventilation system ensures
fresh warm air at all times.

Used, humid air from kitchen, bath
and WC is exhausted.

In the heat transfer it gives off its
heat and then passes outside.

Fresh ambient air absorbs 90% of
the heat and flows into the living
areas. Wohnen Kiche |
On cold days the fresh air is post- —
heated additionally — quite normal —
temperature.

Heat transfer
i 5
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What is a "Passive house"?

High degree of comfort thanks to ambient
air filter and additional heating

Outdoor air filter: 7T
Hygienic air free from pollen or dust 4

Additional heating on cold days :
via the ventilation unit

— the temperature in the house is then
as high as with a normal heating

Requires for heating only
15 kWh per square metre per annum

Abbildung: IG PASSIVHAUS Informations-
Gemeinschaft Passivhaus Deutschland
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Passive houses demand a new approach

They mean:

Savings despite additional
Investment costs!

All possible due to assistance
and very minimal heating costs
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Passive House Pilot phase 1998

Heating consumption [KWh/m?]
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New Building Phases ,KronsHoop*

100 housing units in
passive house
construction

24 detached houses
12 terraced houses

Landeshauptstadt ’ Hannover‘
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Property purchase Energy pilot
guidance

Topics of advice
Passive house method
Plant engineering
Costs, grant
Form of contract

Information Advice Quality assurance
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Accompanying measures

Eligibility measures
for craftsperson and planner

General conditions for
guality assurance

Information forums
and —campaigns

Hans Monninghoff | Director of Economic and Environmental Affairs Landeshauptstadt ’ Hanno.,e,.‘



New residential buildings: passive houses

Implemented :
96 housing units,
84 of which on municipal plots of land

Planned resp. being implemented
105 housing units,

. .. Niebuller Wegq,
9 of which on municipal plots of land first passive ﬁouses on

municipal plots of land (2006)
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Active In passive construction on a municipal level

Implemented and planned projects (primarily schools and day nurseries)
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Active In passive construction on a municipal level

Implemented and planned projects

Example 1

Day nursery "Windréschenweg"

3-group facility
75 children,

681 m? gross
floor space

2 floors
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Active In passive building on a municipal level

Implemented and planned projects

Example 1
Day nursery "Windroschenweg"

Findings:

The selection of a two-floor construction
with lift for barrier freedom proved to be
correct especially with regard to a
favourable exterior area-volume-ratio.
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Active In passive construction on a municipal level

Implemented and planned projects

Example 2
Primary school "In der Steinbreite"

Triple class intake primary school for 300 pupils
4.580 m? gross floor space
2 floors

12 General classrooms
Single-field gymnasium
Mensa / district cafe
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Active In passive construction on a municipal level

Implemented and planned projects
Beispiel 2
Primary school "In der Steinbreite"

Heating energy demand 15 kWh/m?2a

Primary energy demand 55 kWh/mz2a

(excl. domestic current)

Primary energy demand 88 kWh/m2a

(incl. domestic current)

Heat generation Gas-calorific value boiler, 2 x 90 kW
Heat distribution, regulation Heating via stationary radiators for

Classroom wing, assembly hall, administration,
NR gymnasium

Ventilation concept 3 decentralized ventilators
for gymnasium, classrooms, and for assembly
room, technical instruction rooms, administration
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Active In passive construction on a municipal level

Implemented and planned projects

Example 2

Primary school " In der Steinbreite"

Findings
Tendering of a multi-purpose primary school in Passive house Standard in conjunction

with a PPP-procedure (Public-Private-Partnership) involves an exorbitant outlay with
regard to functional, design, technical, economical and legal framework conditions. .

The final proof of success is still to be made (Completion (09/2009).
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Active In passive construction on a municipal level

Implemented and planned projects
Example 3
Nursing home "Klaus-Bahlsen-Haus"

4 House communities of 12 persons each
Single rooms and apartments

3.640 m2 gross floor space,
2 floors
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Active In passive construction on a municipal level

Implemented and planned projects
Example 3

Nursing home "Klaus-Bahlsen-Haus"

Benchmark data
Energy demand for space heating 15 kWh/m?2a

Primary energy demand 58 kWh/m?2a

(excluding domestic current)

Primary energy demand 104 kWh/m?a

(incl. domestic current)

Heat generation District heating, 130 kW

Heat distribution, regulation Basic heating via ventilation system,

supplementation and individual regulation
via stationary radiators

Ventilation concept Mechanical ventilation system using heat
recovery

Heat recovery Plate heat exchanger, with 82 % efficiency
ratio

Geothermal energy concept Brine-circulated collector (pipe loops) below

earth, 22 kW thermal output

Hans Monninghoff | Director of Economic and Environmental Affairs

Landeshauptstadt ' Hannover‘



Active In passive construction on a municipal level

Implemented and planned projects

Example 3
Nursing home "Klaus-Bahlsen-Haus"

Findings

Despite the consideration of the Passive house at
such a late stage all the design, functional and
structural features of the prize-awarded design
have been successfully preserved.
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Active In passive construction on a municipal level

Implemented and planned projects
Example 3
Nursing home "Klaus-Bahlsen-Haus"

Findings

Boasts great popularity due to its
spatial, architectural and location
qualities. Whether its occupants take
advantage of the constant supply of
fresh air with a pleasant temperature
or if existing habits such as window
ventilation (permanently tilted) gain
the upper hand, remains to be seen.
Instruction by the home management
in the use of the house and its
infrastructure is a must and is
common practice here.
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Active In passive construction on a municipal level

Implemented and planned projects

Interim balance and outlook

Passive is (nearly) always possible ...
... even with high-quality design,

... but the concept must fit,

... and the users

must cooperate
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Not only residential buildings, schools and day
nurseries

But also businesses and museums In
Passive house construction

Netto Markt, Businesspark Development Agreement for Project
and Implementation Plan

Lidl Markt, Tresckowstral3e Agreement of sale and purchase

(2008)
Rossmann, Ohefeldweg Agreement of sale and purchase
Schloss Herrenhausen Heritage building rights contract
Sprengelmuseum ecological standards
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Where we are still at the very beginning

Office buildings as Passive houses
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Office building as Passive house

Challenges

Compliance with the primary energy parameter of
120 kWh/m?2a due to high electricity demand for IT and lighting

Summer superheating (t > 26 C) due to high internal and solar
heat gains

Advantages

Very good soundproofing values due to triple-pane
insulated glazing

Increased comfort for the employees and with that,
increased productivity

The low heating requirement combines economy with
ecology
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Heating in office buildings

high internal loads often lead to excess coverage of the heat requirement
superheating problems, especially in the summer, are inevitable

Recommendations
Use of efficient lighting
Test use of LED as effect lighting
take advantage of high natural daylight percentage

Give up individual socketed cooling equipment, inste ad use a central
cooling system

Building-constructive avoidance of solar gains
external sun protection
reasonable window coverage, reasonable orientation

Consequent ventilation and overnightcooling if cooli ng absolutely
necessary:

check out use of absorption coldness
zoning: only cool, wherever unavoidable
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The Future: Zero emission houses

Climate protection settlement
In der Rehre
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Climate protection estate "In der Rehre"

Development area for 330 tenements

Detached houses, semi-detached and terraced houses

Overall size:  260.000 m2including areas for green and traffic
Net building land:

130.000 m?

Start of construction: 2010

Development phase till ca.2020

1. Prize, competition 2005:
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Climate protection estate ,In der Rehre”

Guidelines

Zero CO2- Emissions
- balanced for heating and electricity supply -
Energy-optimized
building (Passive houses)
Residual heating
requirement where
possible using
renewable energy
Compensation of
remaining CO2-emissions
Limitation of fine dust
pollution

Conservation of natural hydrological balance

Hans Monninghoff | Director of Economic and Environmen@l@a{i'ns]g Landeshauptstadt

Mimmmizing of protective
'Hannover‘
Mulden-Rigolen-System



Climate protection estate "In der Rehre"

Hans Monninghoff | Director of Economic and Environmental Affairs Landeshauptstadt ’ Hanno.,er‘



Climate protection estate "In der Rehre"
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Zone development planning "In der Rehre"

Energy-optimized design of the
building site:

Guarantee of solar gains by:

Southern alignment

Freedom from shading
(guaranteed minimum spacing and elevation limit)

Guarantee of compactness for Passive houses
At least two full floor levels possible
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Heating supply

Passive houses with very low heating requirement
which means

No gas network necessary, as demand
too low

No local heat supply covering the
whole district due to unreasonable
distribution losses

Instead

Variable heating possibilities:

1. Compact ventilation equipment using heat recovery
2. Individual heating using wood

3. Communal heating (wood or/and cogeneration plant) for neighbourhoods with
terraced houses

4. Thermal solar plants for hot water
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Heating supply - Variants -

End energy index kWh/ (m2a)

2.500

Mean residual final
energy requirement:
1.600 kWh per
housing unit

2.000

—h
o
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=]

—
=
=
=

500 Using thermal solar plant for hot water

Biomass Pellet boiler Compact ventilation Compact Primary oven
(CHP) unit ventilation unit (pellets)
Expensive Favourable (Pellets)
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Residual electricity requirement  compensation by
hydro-electric power station

In der Rehre* .Dohrener Wolle*

Compensation required per housing unit;
1.600 kWh/a Final energy demand heating

+ 2.400 kWh/a domestic current

= 4.000 kWh/a compensation requirement

Electricity generation by
hydro-electric power station
(500 kW)

Anticipated annual electricity

Compensation requirement for production
330 housing units:  1.320 MWh/a 3.000 MWh/a
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Hydro-power station "Dohrener Wolle"

An investment grant of 1.000 € is paid per housing unit towards the hydro-
power station to achieve the calculated compensation of the CO, emissions
for the residual electricity requirement.
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Energy concept “In der Rehre”

100 %

160 -

g% -

&d -

47 -

kWh/m?2

Endenergie

m Domestic electricity

= Heat

Covering whole area
Passive houses
+ Quality assurance

(15 kWh/m?2a)

4% | Renewable energies / CHP

37 G

Electricity saving info.

26 Y%

sonstiger
Haubau

Residual
compensation:
Hydropower station
,Dohrener Wolle*

100 %

Co,

Reduction

Hans Monninghoff | Director of Economic and Environmental Affairs

Landeshauptstadt ’ Hannover‘



Thank you!

Internet

www.sustainable-hannover.de
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