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WHY SHOULD URBAN PLANNING INVOLVE
ENERGY PLANNING?

0000000000001
Challenges to Urban Planning

» Need to reduce heat consumption in buildings;
* Need to reduce fuel consumption in transportation;

» Need to reduce electricity consumption in lighting, cooling,
heating;

* Need to turn from fossil to renewable energy;
» Need to reduce overall emissions to atmosphere; and,

» Need to circulate material flows of waste and energy supplies
(use of ash, waste to energy,..).

db_,lNVELLlGEN' ENEROY A
P EUROPE mm 3 A UP-RES

db_,lNVELLlGEN' ENEROY A
P EUROPE mm 4 A UP-RES

Urban Planners are not familiar with ....

Energy Efficiency Starts from Urban Planning

....RES, EE, CHP, DHC

Only four (!) universities were identified in Northern
America and EU in total that have integrated energy and
emissions with their urban planning syllabus!

Energy and emission issues are not taught to
urban planners, neither in planning schools nor in
continued education programs.

Urban planning shall include quantitative energy and emission
planning, because:

the decision makers shall have quantitative facts on
emissions, energy consumption and costs when taking long-
term decisions.
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Example: Porvoo, Finland (2)

Example: Porvoo, Finland (1)

Steps Results New planning process was created!!!

1. All four alternatives provided 20-40% lower energy consumptions
and emissions than the reference case;

1. Local urban and energy planners were put
together to co-work in order to develop a new
sustainable city expansion area (Skaftkarr);

2. As reference case the city plan of year 2007 2. Life-cycle costs of three of four alternatives were lower than the one

was used but with passive energy housing T=e 17 = of the reference case;
for the city expansion area;
3. Four alternative energy efﬁqent green field 3. Therefore, co-working of urban and energy planners provided a win-
plans were created to the city expansion win benefit to the Porvoo city
area; .

4. An external consultant (Poyry Ltd) was hired
to analyse the reference plan and the four
new plans, and to calculate the energy
consumptions, emissions and costs.

4. The best energy option was district heating (DH) together with
combined heat and power (CHP) based on biomass. Solar heating
is expected to come as well.
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CHP and Trigeneration (1)

Definition of CHP:

CHP — Combined heat and power
when heat and electric power are

produced together in the technical
process of the plant

Domestic
hot water

WHAT IS CHP AND TRI-GENERATION TO Trigeneration is called when both
CONTR'BUTE TO URBAN SUSTA'NAB'L'TY" heat, cold and electric power are

produced together in the technical

process of the plant. Space
District cooling with CHP requires Heating
an absorption chiller, which -
produces cold water to customers CHP is the only way to produce
while using the heat energy as the electricty from any fuel at such high
driving force. efficiency of 90% and above.
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CHP and Trigeneration (2) CHP and Trigeneration (5)

“In Finland, The fuel savings of about 25 TWh

Combustion loss

« The same amount of sold 15 are equal to 3,3 million metric tonnes of hard
Distribution | . .
energy to customers as in the il DH networkloss coal. Such savings resu_lted in 700 kg of coal
previous slide (100 and 100) ¢ , - 5 ?n: l1{){100 tkg t;fo C12(C))2 equivalent saved per
+ Fuel consumption (222) 30% over o inhabitant in g
less than without CHP (310) ~ ~
* The quantitative fuel savings Products 100 100
vary but 30% is independent on
the type of fuel or the plant Separate Production -
Fuel 310 J‘;laj:mgs
"Fuel” is the largest cost Combustion Gombustionloss o CHP
component in energy '
production based on fossil and ST

DH network loss
5

renewable fuels. 81 .

consumpti
. Distributior) on
Therefore, the CHP benefits are loss 2 o
H > T 1970 1973 1976 1979 1982 1985 1988 1991 1994 1997 2000 2003 2006 2009
substantial. e 100 100
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CHP and Trigeneration (4)

and Trigeneration (6)

4%y Helsingin Energia “ Finnish DH tariffs are the

lowest in Western Europe and
lowest in the world compared

Salmisaari CHP plant to the purchasing power.“
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Fuel storage in the rock cavern
underground — not visible
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Includes a large absorption 3 = y =3 e P s

heat pump for district cooling 5 i : <
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Denmark Finland Germany Sweden DH prices EUR/GJ (2009)
Source: www.helen i Source: Euroheat&Power: Counlry by country/2011 Survey
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CHP Link to Urban Planning

+ District heating and/or industrial
heat load is vital to CHP.

« District heating (and cooling)
requires dense and compact
cities, space for heat (and
chilling) sources, fuel storages

HOW WAS THE PILOT TRAINING

and underground network STRUCTURED?
piping.
Co-working of urban and
energy planners is a "must”
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Modules of Pilot Training

Structure of Pilot Training

SUSTAINABILITY CONCEPTS IN REGIONAL AND URBAN PLANNING: A
. M1 HOLISTIC VISION
* 9 months duration: Oct 2011 — June 2012
+ Has been piloted in Spain, U.K., Hungary, and Finland and M2 | ENERGY. FORMS - TRANSFORMATION - MARKET OUTLOOK
is still underway in Germany. Ms | ENERGY DEMAND REDUCTION STRATEGIES: POTENTIAL IN URBAN
- H k has been designed for students in such PLANNING
ome work has been designed Tor students In such a way ENERGY DEMAND REDUCTION STRATEGIES: POTENTIAL IN NEW
that it integrates energy issues to his/her normal work; M4 | 5UILDINGS AND REFURBISHMENT
» 8-12 training modules (seminars of two days each) have M5 | ENERGY RESOURCES AND RENEWABLE ENERGY TECHNOLOGIES
been organised per country including local and foreign M6 |ENERGY DISTRIBUTION: DISTRICT HEATING AND COOLING
excursions.
M7 | THE RIGHT SCALE FOR EVERY ENERGY CONCEPT: HEAT AND COOL
DENSITY (DEMAND SIDE), POTENTIAL ON SUPPLY SIDE
M8 | NEW MANAGEMENT CONCEPTS IN THE ENERGY MARKET
M9 |ENERGY PLANNING
M10 | NEW TRANSPORT MODELS AND URBAN AND INTERURBAN MOBILITY
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Conclusions Main Deliverable of UP-RES
Austria CEP MBP
e Belgium CEP MBP
1. There is no sustainable spatial planning to address Climate Icgilgilsr}t?n pg%:l%ge ooaes gj;%"’;mm | i
Change unless RES and EE are fully integrated to planning modules%vith Jpenmar e [ woe
2. Integration of RES and EE from the beginning will reduce intaod;;gt(i)%n tl%XtS. s )
primary energy consumption and emissions, sometimes even and o slides, Comma mnd s
I|fe-CyC|e costs Desig.ned to 200 Lithuania cep | mep
3. Co-operation of urban and energy planners is not enough but maggrlgges_chools v petend cep | wee
co-working practices must be introduced. ’ e
. . L Translation to 10 vep Master and Bachelor Program Slovakia cer | wmsp
4. In order to support such co-working, pilot training of urban EU languages is CEP Continued EducatonProgram \Sovania CER MNEp
planners in five EU countries has been carried out. underway; and, ECTs European CreditTransfer System
CTNA Competence and Training Needs Analysis
5. The lessons learned from the pilot training have been put
together to a training package for other planning schools to .
usge_ g packag P g Freely downloadable in August 2012:
www.aaltopro.fi/up-res
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