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Land, material and energy

Lifestyles of the habitants

Involvement of citizens

The natural environment and climate

The traditional urbanism does not consider environmental and social 
factors to be important:

SustainableSustainable Urban PlanningUrban Planning



General General goalsgoals::

Provide a good quality of urban life combined with a 
drastic reduction of the environmental impact of our 
Neighbourhoods

Reduce the use of natural resources, materials and    
energy

Preserving the Nature capital and its quality

Prevent the production of waste and pollution of all 
kinds



Models that supposed an intense use of the matter and     

energy or bioclimatic models

Models involving just a part of the citizenship or an specific 

economic activity or models more balanced

Models based on motorized mobility or in sustainable 

mobility

The models may change ... Who decides?

The criteria for creating a urban model changes depending 
on which values are placed as priorities

Urbanism: a political and social projectUrbanism: a political and social project



Improve the thermal and insulation conditions of 

houses with efficient energy systems and the use of 

renewable energies

Improve the environmental quality and habitability of 

the public and common spaces.

Improving accessibility: creating a network consisting 

of pedestrian and cycle routes combined with public 

transport.

Universal Accessibility (barriers, lifts, WIFI…)

Sustainability in the retrofitting of the neighbourhoods    Sustainability in the retrofitting of the neighbourhoods    
(districts)(districts)



Make an energy balance and life cycle with the use of 

building materials and recycling materials  of 

deconstruction

Valuing the Nature in the city

Improve the social and economic infrastructure of the 

neighbourhood: employment and support for everyday 

life

A mixture of homes, people, customs

Make the neighbourhood participate and collaborate in 

the refurbishment and maintenance

Sustainability in the retrofitting of the neighbourhoods Sustainability in the retrofitting of the neighbourhoods 
(districts)(districts)



An alternative: sustainable citiesAn alternative: sustainable cities

Citizenship participation in improving their neighbourhoods

Change of mentality towards the environment: the climate as 
an opportunity

Non-motorized Accessibility: Culture of Proximity and 
promote of non-motorised transport

Integration: mixture of people and uses 

Self-sufficiency and balance

Local economy

The three “r”: reconstruct, refurbish and renovation.



UnsustainabilityUnsustainability linked to accommodationlinked to accommodation



ANNUAL CONTABILITY  CONSUMPTION

building       +      use  +          demolition…. 
life time life time

Unsustainability linked to accommodation



 
Energy during the use 

 

Annual Energy consume for house (MJ, 2000) 
  Spain France   UE 
 37.700 77.500                 71.179   

____________________________________________________________________________________________ 
               Source: IDAE (2004) 
 
 

Consumption of energy in the buildings depending on the use(%) 
__________________________________________________________________________________________________________________________________________________ 

 
    CO2  Emissions Final  Energy           Final  Energy         Primary energy 
      UK Buildings Houses  ES           Houses  PL            Reference standard 
 Use           1991         2000                   2004            ---- 

_____________________________________________________________________________________________________________________________________________________ 
 

 Cooling system            48         47,4                   71   50 
  Hot water            16                             20,4          13   16 
 Kitchen              7                               9,6                          9                               9 
 Domestic appliances          29         22,7                          7                             25 

_______________________________________________________________________________________________________________________________________________________ 
 Source: IDAE (2004); Vale et Vale (1991); Andresen et alii  (2004);  our own  
                                                                                                                                                                                                                                                                 
     

UnsustainabilityUnsustainability linked to accommodationlinked to accommodation



Proportion of the manufacturing cost per chapter budget 
 
Structure  43 %  
Building  24 %  
Carpentry  11 %  
Others  22 %  
Source: Mardaras et Cepeda (2004)   

Fabrication Energy

Framework established to compare the different situations:Framework established to compare the different situations:
between 2.000 y 8.000 MJ/m2 of constructed surface. between 2.000 y 8.000 MJ/m2 of constructed surface. 

UnsustainabilityUnsustainability linked to accommodationlinked to accommodation



  
 
Annual Energy Cost of Accommodation 

 
 
 
 
 
 
 
 
 
 
We compare comfort buildings with different durability. Demolition 
costs are not included. We analyse the needs during the use 
corresponding  to buildings of collective housing, that have a 
standard quality for the poch  that where built in Spain. In all the 
cases it has being considered a fabrication cost of 3.000 MJ/m2. 

 
Build Time         Useful life      
                               (years) 

               Annual impact 
fabrication       use             total 
   MJ/m2          MJ/m2         MJ/m2            TOTAL 

build 
before      1995            50      

 

      60            500            560    160 %  
 

build 
before      1995           30 
                               50 
                             100 
                             

   
   100            250           350    100 % 
     60            250           310      89 %  
     30            250           280      80 % 

UnsustainabilityUnsustainability linked to accommodationlinked to accommodation



Annual consume of energy  according  to the strategy of Annual consume of energy  according  to the strategy of 
refurbishmentrefurbishment

Total = ( Building + Total = ( Building + (Demolition(Demolition)) + + UsageUsage) in MJ/m2) in MJ/m2

NEW 
CONSTRUCTION

To 30 years

NEW 
CONSTRUCTION

To 50 years

REFURBISHMENT

To 100 years

ECOLOGICAL 
REFURBISMENT

To 100 years

(MJ/m2)
383 = 133 + 250

(MJ/m2)
330 = 80 + 250

(MJ/m2)
280 = 15 + 250

(MJ/m2)
203 =15 +188

100 % 86 % 73 % 53 %

UnsustainabilityUnsustainability linked to accommodationlinked to accommodation



Ecological Refurbishment Ecological Refurbishment 
ProjectProject

Priorities:

reduce energy consume during use

increase durability (life time)

decrease manufacturing costs



Ecological Refurbishment Ecological Refurbishment 
ProjectProject



Ecological Refurbishment Ecological Refurbishment 
ProjectProject

Before



Ecological Refurbishment Ecological Refurbishment 
ProjectProject

After



TOTAL BEFORE 1940 1941-1960 1961-1980 1981-2001

TOTAL 12.075.444 1.512.024 1.707.161 5.226.020 3.630.239

GAS 38,83% 33,89% 36,96% 39,24% 40,91%

ELECTRICITY 37,00% 35,59% 38,99% 39,19% 33,94%

OIL O DERIVED FROM OIL 16,41% 14,14% 13,00% 15,85% 19,34%

SELF MADE DATES FROM INE (CENSUS FROM 2001)

NUMBER OF MAIN DWELLINGS  DEPENDING THE YEAR OF CONSTRUCTION AND TYPE OF FUEL

Potentiality of the retrofitting houses in SpainPotentiality of the retrofitting houses in Spain



Potentiality of the retrofitting houses in SpainPotentiality of the retrofitting houses in Spain

YEAR
RETOFITING

(dwellings)

NEW BUILDINGS

(dwellings)

2000 45.000 550.000

2001 47.000 515.000

2002 43.000 552.000

2003 45.000 645.000

2004 43.000 697.000

2005 46.000 741.000

Fuente: Ministry of Housing



HEATING A.C.S. TOTAL % CO2 (GAS) CO2 (ELECTRICITY) CO2 (AVERAGE) %

(Kwh/m2) (Kwh/m2) (Kwh/m2) (Kg/m2 year) (Kg/m2 year) (Kg/m2 year)

BEFORE THE 
REFURBISHMENT 92 20 112 22 56 39

AFTER THE 
REFURBISHMENT 52 5 57 11,5 28,5 20

SAVINGS 40 15 55 49 10,5 27,5 19 48,70

1 MJ = 0,28 Kwh

ENERGY CONSUMPTION AND CO2 EMISSIONS (with solar collectors)

Potentiality of the retrofitting houses in SpainPotentiality of the retrofitting houses in Spain



HEATING HOT WATER TOTAL % CO2 (GAS) CO2 (ELECTRICITY) CO2 (AVERAGE) %

(Kwh/m2) (Kwh/m2) (Kwh/m2) (Kg/m2 year) (Kg/m2 year) (Kg/m2 year)

BEFORE THE 
REFURBISHMENT 92 20 112 22 56 39

AFTER THE 
REFURBISHMENT 52 20 72 14 36 25

SAVINGS 40 0 40 35 8 20 14 35,80

The average saving in each refurbished  of a duelling aroung  80 m2 will be 1,12 Tm/year.
Just with the refurbishment of  50% of the total of the 35 years old buildings existing in Spain (5.515.067) we could save almost 3.100.000 Tm  
emissions of CO2 to the atmosphere each year, that amounts the emissions that 1,5 millons cars  do travelling  during 12.000 km 

1 MJ = 0,28 Kwh

ENERGY CONSUMPTION AND CO2 EMISSIONS (without solar collectors

Potentiality of the retrofitting houses in SpainPotentiality of the retrofitting houses in Spain



The average saving in each refurbishment  of a dwelling 
around  80 m2 will be 1,12 Tm/year.

Just with the refurbishment of  50% of the total of the 35 years
old dwellings existing in Spain (5.515.067), we could save 
almost 3.100.000 Tm.

This amounts the emissions that 1,5 millions cars  do travelling
during 12.000 km.

Potentiality of the retrofitting houses in SpainPotentiality of the retrofitting houses in Spain



Benefits / Costs Balance  of the possible constructive solutionsBenefits / Costs Balance  of the possible constructive solutions

Two Europeans Projects :Two Europeans Projects :

Passive Houses Retrofit KitPassive Houses Retrofit Kit
www.energieinstitut.atwww.energieinstitut.at/Retrofit//Retrofit/

New Integrated Renovation Strategy to Improve Energy    New Integrated Renovation Strategy to Improve Energy    
Performance of Social Housing  (NISEPES)Performance of Social Housing  (NISEPES)
www.nirsepes.euwww.nirsepes.eu//



POLITICAS DE REHABILITACION URBANA EN ZARAGOZAPOLITICAS DE REHABILITACION URBANA EN ZARAGOZA SOCIEDAD MUNICIPAL
DE REHABILITACIÓN
URBANA DE ZARAGOZA



POLITICAS DE REHABILITACION URBANA EN ZARAGOZAPOLITICAS DE REHABILITACION URBANA EN ZARAGOZA SOCIEDAD MUNICIPAL
DE REHABILITACIÓN
URBANA DE ZARAGOZA
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POLITICAS DE REHABILITACION URBANA EN ZARAGOZAPOLITICAS DE REHABILITACION URBANA EN ZARAGOZA SOCIEDAD MUNICIPAL
DE REHABILITACIÓN
URBANA DE ZARAGOZA



The Passive House 
Planning Package (PHPP)
is a clearly structured design tool that 
can be used directly by architects and 
designers.

http://www.passiv.de/07_eng/phpp/ENG_Bild1.gif


The PHPP includes tools for

•calculating the U-values of components 
with high thermal insulation 

•calculating energy balances 

•designing comfort ventilation 

•calculating the heat load (no heat load 
climate data contained yet for locations 
outside Germany) 

•summer comfort calculations 

•and many other useful tools for reliable 
design of passive houses 

http://www.passiv.de/07_eng/phpp/PHPP2007.htm

Italian (Version: 1.1it Excel 
workbook in italian):
Passivhaus Institut
Rheinstr. 44/46
D-64283 DARMSTADT
GERMANY
Tel.: +49 / (0) 6151 82699-0
Fax: +49 / (0) 6151 82699-11
mail@passiv.de
www.passiv.de

http://www.passiv.de/04_pub/Literatur/PHPP2004/italienisch/PHPP-I_F.htm
http://www.passiv.de/04_pub/Literatur/PHPP2004/italienisch/PHPP-I_F.htm
http://www.passiv.de/04_pub/Literatur/PHPP2004/italienisch/PHPP-I_F.htm
http://www.passiv.de/04_pub/Literatur/PHPP2004/italienisch/PHPP-I_F.htm


















The general objective of the NIRSEPES project is to develop an integrated strategy for the
energy renovation of social housing in the European Union, at a local/regional level, to
increase the energy and specifically the thermal efficiency of this by at least 30%.
NIRSEPES project will achieve the objectives by: 

•Performing a complete analysis of social housing models in 4 European
regions (Navarra, Athens Region, Sardegna and North Rhine - Westphalia). 
•Considering the technical solutions for energetic retrofitting of the models
taking into account the cost effectiveness and also adapting financial schemes
to make it possible. 
•Establishing 4 local forums for participation of all relevant stakeholders at
local/regional level to analysis together mainly the non technological main
barriers and main opportunities to retrofit social housing. 
•Developing social measures of awareness building, education and training. 

New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes



Case studiesCase studies
Two case studies of building renovation in Navarre (Spain) are Two case studies of building renovation in Navarre (Spain) are 
presented: presented: 

New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes

typical flat building built in typical flat building built in 
the period between 1960the period between 1960--
19701970

one of a 4one of a 4--storey building built storey building built 
in the period between 1940in the period between 1940--
1950.1950.



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes
 typology 1 typology 2

Renovation of the building shell

80 €/m2 230000 109000

250 €/m2 190000 67000

Renovation of heating/cooling systems
Replacement of boiler 12000-15000 7000-9000
Insulation of pipes 7-9 €/m 420-540 280-360

60 €/unit         
45 €/unit 6000-8000 3000-4000

Installation of passive/hybrid cooling devices
External shading systems 200€/m2 210000 53600
Ceiling fans 90 €/fan 5760 2880
Lights and appliances
Energy efficient lighting 10 €/unit 3200 1600

Thermosyphoning DHW systems 700-800 €/m2 56000-64000 23000-32000
Central solar systems 500-600 €/m2 40000-48000 20000-24000
Large central solar systems 400-500 €/m2 32000-40000 16000-2000

1312 m2        

4 floors      
16 dwellings

Addition of insulation (usually external insulation) on 
walls and roofs
Replacement of windows - double or triple glazing 
on insulating frames

Solar thermal systems for domestic hot water 
and space heating

unit costs

Installation of temperature controls Room 
thermostats Outside weather compensation or 
Thermostatic Regulating Valves

2176 m2        

8 floors      
32 dwellings



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes

thermographic photo

 

photo by night

Description U-value 
[W/m2K]*

R-value 
[m2K/W]**

Walls Non-insulated concrete 
wall (0,2m) 2.6 0.21

Wooden frame
Single glass (4 mm)

Top layer
Thin insulating layer
Concrete layer (0,2m)

Groundfloor Non-insulated cast 
concrete floor (0,2m) 2.6 0.18

Windows
6.2 -

Roof
2.1 0.34

Characteristics of building type 1 (calle Azoz), before the renovation

* Overall U-value

** R-value of the layer itself



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes

Building type 2, Chantrea

This is a linear 4-storey building with a pitched roof. Each floor consists of 4 dwellings.

 Description U-value 
[W/m2K]*

R-value 
[m2K/W]**

Walls Non-insulated solid 
brick wall (0,22m)

2 0.32

Wooden frame
Single glass (4mm)
Rooftiles
Airgap
Felt
Wooden structure 

Groundfloor Non-insulated cast 
concrete floor (0,2m)

2.6 0.18

Windows 6.2 -

Pitched Roof 2 0.35

Table 4.2 – Characteristics of building type 2 (Chantrea), before the 
renovation)

* Overall U-value
** R-value of the layer itself (excluding surface convection 

resistance)



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes
RenovationRenovationFor the renovation of these two For the renovation of these two 

buildings the following measures are buildings the following measures are 
proposed:proposed:
• Insulation of the exterior walls by means 
of an additional wall construction on the 
outside of the building, consisting of 
insulating material, an air gap and a 
covering concrete board layer. 
•Applying insulating windows (double 
glass), with an U-value below 2,5 W/m2K. 
•Applying this measure will include the 
replacement of the existing frames. When 
doing so, attention should be paid to the 
air-tightness. The window frames should 
be placed in the wall using a proper type 
of sealing in order to reduce infiltration 
losses.
•Insulating the ground floor (U-value 
<0.38 W/m2K)



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes
RenovationRenovation

 

R-value** R-value**
[m2K/W] [m2K/W]

Concrete board
Airgap (1 cm)

Glasswool (3 cm)
Solid brick (0,22)

Wooden frame Wooden frame
Single glass (4 mm) Double Glass 

(4+12+4, Argon 
filled)

Flat Roof Rooftiles Rooftiles
Thin insulating layer Airgap (1cm)
Concrete layer 
(0,2m)

Insulating material 
(3cm)

Felt
Wooden Structure
Non-insulated cast 
concrete floor 
(0,2m)
(unchanged)

2.6 0.2

Building type 1 – 
Calle Azoz

Before the renovation After the renovation

Groundfloor Non-insulated cast 
concrete floor (0,2m) 2.6 0.2

2.1 0.3 0.52 1.8

1.5

Windows

6.2 - 2.6 -

U-value* 
[W/m2K]

Walls Non-insulated 
concrete wall (0,2m)

2.6 0.2 0.6

Description U-value* 
[W/m2K]

Description

Renovation for building type 1 (Calle Azoz)



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes RenovationRenovation
 

R-value** R-value**
[m2K/W] [m2K/W]

Concrete board
Air gap (1 cm)
Glass wool (3 cm)

Solid brick (0,22)
Wooden frame Wooden frame
Single glass (4 mm) Double Glass 

(4+12+4, Argon 
filled)

Roof tiles Roof tiles
Air gap Air gap (1cm)
Felt Insulating material 

(3cm)
Wooden structure Felt

Wooden Structure

Cover
Glass wool (3 cm)

Cast concrete floor 
(0,2 m)

2.5

Groundfloor Non-insulated cast 
concrete floor (0,2m)

2.8 0.2 0.38 1.9

Pitched Roof

2 0.4 0.37

1.5

Windows

6.2 - 2.6 -

U-value* 
[W/m2K]

Walls Non-insulated solid 
brick wall (0,22m)

2 0.3 0.65

Building type 2 - 
Chantrea

Before the renovation After the renovation

Description U-value* 
[W/m2K]

Description

Table 4.4 – Renovation for building type 2 (Chantrea)



New Integrated Renovation Strategy to Improve 
Energy Performance of Social Housing 

Nirsepes
typology 1 typology 2

Renovation of the building shell

80 €/m2 230000 109000

250 €/m2 190000 67000

Renovation of heating/cooling systems
Replacement of boiler 12000-15000 7000-9000
Insulation of pipes 7-9 €/m 420-540 280-360

60 €/unit         
45 €/unit 6000-8000 3000-4000

Installation of passive/hybrid cooling devices
External shading systems 200€/m2 210000 53600
Ceiling fans 90 €/fan 5760 2880
Lights and appliances
Energy efficient lighting 10 €/unit 3200 1600

Thermosyphoning DHW systems 700-800 €/m2 56000-64000 23000-32000
Central solar systems 500-600 €/m2 40000-48000 20000-24000
Large central solar systems 400-500 €/m2 32000-40000 16000-2000

1312 m2        

4 floors      
16 dwellings

Addition of insulation (usually external insulation) on 
walls and roofs
Replacement of windows - double or triple glazing 
on insulating frames

Solar thermal systems for domestic hot water 
and space heating

unit costs

Installation of temperature controls Room 
thermostats Outside weather compensation or 
Thermostatic Regulating Valves

2176 m2        

8 floors      
32 dwellings


