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An energy-efficient residential area
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Land area 655 krh .
Water area 1 484 krh ﬁ:g

Inhabitants 48,768

Primary production
Industry 28% I ]
Construction 8%
Trade o 11% 68
Other services 51 % 4 ,;“,;




OBJECTIVES AND TARGETS

A To create a residential district that functions as a national
and international pilot area for energy-efficient planning

A To create guidelines for energy-efficient town planning

ATo create a oOLiving Labo ar
better energy efficiency

A To develop business activities for the municipal energy
company that respond to the needs of future low-energy
construction

A To promote energy-efficient construction

A To minimize greenhouse gas emission and to curb
climate change




THE SKAFTKARR PROJ ECT

A Duration 2008-2012 *.-:fzi;
A Co-funders L
i City of Porvoo |
i Sitra i

I Porvoon Energia Oy

A Other partners:
I Posintra Oy (project coordlnator)
I Ministry of the Environment (in steering group)

I Uusimaa Centre for Economic Development,
Transport and the Environment (in steering group)

A Construction of Skaftkarr area 2011-2020




An energy-efficient residential area:
Skaftkarr in the City of Porvoo, Finland
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DEVELOPING THE PROCESS
OF SPATIAL PLANNING

A Ways to steer and plan the energy efficiency are developed for all
phases of the spatial planning process

A New solutions and ways of working are created that can be
applied elsewhere

A The development work is directly connected to practial planning

A The outline plan for Skaftkarr was ready in 2010, and detailed
plans are presently drawn

Questions that we posed when starting the project:
I Can town planning address the energy efficiency of areas?
I What ways are there to reduce carbon footprints?

I Do we need to change planning practices and develop our
planning process?




COMPARIéON LEVEL: OLD OUTLINE PLAN FROM 2007
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SENSITIVITY ANALYSES. COMPARISON LEVEL: O+

Changes to comparison level 0+

O POYRY
Primary CO2
energy Emissions

Low-energy level heating -12 % -8%
Passive level heating -19% -14 %
Passive house, electrical heating -6 % -4 %
Solar heating -6 % -4 %
Passive houses and solar heating - 26 % -18 %
District heating
Low-energy and district heating -35% -24 %
Area with geothermal heating -18 % -13 %

All workplaces in Porvoo -11 %
Facilities for teleworking -3% -4 %
Half of commuting with electrical cars -7 % -19 %
Average Finnish district heating area -16 % +27 %

In the sensitivity analyses, the relation between passive and low-energy houses
was also calculated with regards to energy consumption, emissions and costs. |
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SOLUTION MODELS
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CARBON BALANCE
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COSTS OF ENERGY SOLUTION

Energy solution in total
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Cost of reducing CO2 emissions in models 1 to 4 O POYRY COSTS OF ENERGY
ascompared to model 0+ SOLUTIONS
Heating Model 1 Model 2 Model 3 Model 4
CO2 reduction 3505 3026 4 065 7105  CO2tons/year COStOfreducing
CO2 emissions
CO2 cost -207 -193 128 -45 G/ CO2tons
CO2 reduction 0 0 3116 3116 CO2 tons /year
CO2 cost - - 443 49 G/ CO2 tons
Total -207 -193 571 4 G/ CO2 tons
Porvoon Energy investments* The chart shows the cost
of the energy alternative
a Model 1 Model 2 Model 3 Model 4 gy
as compared to model 0+
District heating network 5400 000 2 700 000 0 5400000 «
Solar collectors** 0 0 0 7100000 U
Total 5400000 2700000 0 12500000 u

* The costs are transferred to all consumers in the price of district heating

** The investment in solar collectors (incl. 40 % investment support) is expected to pay itself back in the
form of decreased fuel costs -
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COSTS OF INFRASTRUCTURE

0+ 38 Million U
18 Million U
15 Million U
M3 38 Million U

20 Million U

The Infra.net application was used for calculation. Model 0+ is the comparison level.
Model 3 is equivalent in land use and therefore the infrastructure costs are the same.
The other models are more economical, because land use is denser and there are
fewer municipal engineerings systems and fewer park areas. The soil conditions, too,
were taken into account in the calculations.

SKAFTKARR



Analyses performed for the Skaftkarr A new energy-efficient residential
outline plan: area for 6,000 people will be built

A Spatial structure and costs I n Porvooodos Skaf
p area will be designed and built

A District-level energy consumption and solutions for energy efficiency in buildings,
A District-level energy production and solutions services, living environment and
ATraffic and environmental impacts traffic arrangements_

A Services and social environment

AWay of building and new forms of energy
ANew ways of working

Energy impact assessment:

AEnergy impacts on whole Skaftkarr area

AEnergy impacts on example area and on the level of
residential quarter

Almpacts on municipal costs
Almpacts on residentsocosts

Almpacts on development of business models for energy
company

Almpacts on greenhouse gas emissions, curbing climate
change, impacts on climate




OUTLINE PLAN FOR SKAFTKARR READY IN 2010
A Guideline for the detailed plans for the area
A Central factors with regard to energy efficiency:

A Lower traffic-related energy consumption and
mnE emissions

s A Energy solutions (energy production modes)

' A Energy efficiency of buildings

Bicycle & pedestrian  Public transport

) )
''''''
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Examples of promoting bicycling

High-speed bicycle lanes

The City of Porvoo have explored the

feasibility of high-speed bicycle lanes.

Fewer obstacles for pedestrians and
cyclists give better energy efficiency.

The purpose is to build a high-quality rapid bicycle
connection between Skaftkarr, the city centre and
vicinity services. One alternative is to cover bicycle
lanes with solar panels. Rapid bicycle lanes are

presently being planned for the entire city centre.
Snabbcykelvag

KATOS/ENERGIAPANEELIT
""""" Forbindelse till snabbcykelvégen Aurinkokennolla katettu osuus
och lattrafikled —

eeeeeee Humlaleden

sessesss Ny rekreationsforbindelse

--------- Ny lattrafikférbindelse

Jk2m Polkupydrat, bussit2 * 3 m (Jk2m)

Férbindelse till det nya omradet
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DISTRICT HEATING IS THE BEST PRODUCTION MODE FOR
SKAFTKARR WITH REGARD TO ENVIRONMENT AND COSTS

CoENERATION R Natural gas 30 %
o -0 Biofuels 68 %
Oil 2 %
Combined-cycle
100 CHP plant =135
Fuels for
:;wna;::z;geration L dlStflCt heatlng,
o =%k Porvoon Energia Oy 2011

Combined heat/power production saves fuel For local production of heat and power,
wood-based fuel from vicinity forests is a

Thanks to the large portion of biofuels very good solution regarding total costs

and the combined production of heating and the environment. 92 % is combined

and power, no other solution can even in production, and 70 % uses biomass (chip
. N wood).

theory achieve lower CO2 emissions that

district heating. Aim: to increase renewable
In Porvoo, district heating also pays off in energy to 90 % by§2015
low-energy and passive-energy buildings. A
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The outline plan for Skaftkarr steers
the detailed planning

Toukovuori area:

- start autumn 2010
- ready autumn 2011

Energy impact
assessment

PIKAPYORATIE
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CARBON FOOTPRINT COMPARISON OF
BUILDINGS TYPES AND STRUCTURES

The objective is to analyse the climate change impact of the
production of building materials and compare it to the environ-
mental impacts of energy consumed when the building is in use.

Compared house types:

— vyksikerroksinen, 4 huoneiston kohde, jonka bruttoala on 360 brm?

L

— kaksikerroksinen, 4 huoneiston kohde, jonka bruttoala on 474 brm®

Kohteen bruttoala on 2 100 brm’.

SKAFTKARR
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Comparison of carbon footprint of buildings:

in Porvoo it makes sense to favour
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Multi-storey residential buildings: Main sources of carbon
footprint during construction and use
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Multi-storey residential buildings:
carbon footprint caused by construction and 30 years
of use

structures with wood.
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30-year perspective of carbon footprint in multi-storey residential houses
built according to new 2012 norms and useing district heating
(Concrete frame / Wooden frame / Concrete frame, passive)
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TOWN PLANNING DOES IMPACT ==
ENERGY EFFICIENCY

SKAFTKARR

Energiatehokkuus kaavoituksessa

A Town planning can significantly
address the energy efficiency B

The key factors are:

I Lower energy consumption and emissions
caused by traffic

I Energy solutions (energy production modes)
I Buildings (energy efficiency and materials)




Developing the spatial planning process

INFRASTRUCTURE

SUPPLY

EMISSIONS FROM THE BUILT ENVIRONMENT

Infrastructure has direct and indirect impact
on emissions

BUILDINGS J TRAFFIC ENERGY

Looking at the emissions,
municipal decision-makers
are aware of the impacts their
planning choices have on the
climate.

Analyses of emissions and of
ways of energy supply need
to be integrated in the
environmental impact analysis
of spatial planning processes.

An action model and
guidelines for emission
monitoring is developed in the
Skaftkarr project.
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