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Introduction 

� This document presents a first proposal to the partners for the 
elaboration of the deliverable DD 1.1

- As a guide to be applied in the three urban developments. 

- Recommendation to take into consideration for the 
Demonstration buildings.

� The structure for the Dd 1.1 could be as follows

- Chapter 1: Urban plan 

- Chapter 2: General energy assessment on the plan

- Chapter 3: Energy improvements on the Polycity projects

• In order to present a concrete case, although, we don’t have all the data, 
this presentation shows an example for Cerdanyola
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Structure of the model

I. The urban plan and its environment

II. General energetic assessment of the plan

III. Energetic assessment on each POLICITY building



I. The urban plan and its environment

I.1. Main features of the urban plan

I.2. Main climatic conditions

I.3. Standards of energetic consumption in the municipality



I. The urban plan and its environment

I.1. Main features of the urban plan

Identification of the plan

Name: Plan Parcial Centre Direccional de Cerdanyola

Type: New urban development

Emplacement: Cerdanyola del Vallès (Barcelona, Catalonia, Spain)

Promoter:                                                       

Dimension:  3,4 million m2 1,9 M m2 roof   and    3300 houses 10.000 inhabitants



I. The urban plan and its environment

Uses and urban systems  (1/2)

I.1. Main features of the urban plan

2,37332.1504,18140.228URBAN improvement

0,098.7042,94100.141Not public green zone 

1,8061.185Especial equipments

0,051.4000,8228.078Not public equipments 

0,6015.0000,7325.000Public equipment 

2,0066.7820,9833391Commercial

2,001.056.54915,51528.061Industrial and technol.

1,93429.9286,53222.287Residential 

1,581.578.36229,32998.143ZONES

5,55189.104Public services (developed area)

Public services (green area)

46,351.577.817Parks and gardens

13,77468.907Streets and roads 

66,562.266.094SYSTEMS

0,561.910.512  100,003.404.465TOTAL

Roof / groundRoof (m2)%  on totalSurface (m2)

Main uses 
are 
residential, 
and 
industrial 
and tertiary

73 % as 
green 
corridor



I. The urban plan and its environment

Uses and urban systems  (2/2)

I.1. Main features of the urban plan



I. The urban plan and its environment

Approval
State of implementation

List of documents

Available documents for the assessment

http://www.cerdanyola21.net/cerdanyolaenproces/creixement.htm
More information

Scheduling

The Urban Territorial Commission of Barcelona province approved the plan on 
the 23rd September 2005  

The development will be build between 2007 and 2012 by phases
The construction of demonstrationbuildings will finish before May 2009

• Partial Plan: Memorandum, Map (no map of volume of buildings), 
Environmental Study (with a mobility report and an energetic report), 
Economiucal assessment, etc. 
• Urban regulation for building of the new development
• Executive project of urban development (memorandum, maps and budget)

I.1. Main features of the urban plan



I. The urban plan and its environment

I.2. Main climatic conditions
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I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

Demand uses distribution

In DE 1B there are two objectives to achieve:

� Define the level of reference in energy demandof two different types of 
buildings: residential and office buildings. 

� Determine the demand uses distribution

Uses distribution of demand in offices

Heating

CoolingDHW

Lighting

Other 
electrical 

appliances

Energy demand

(kWh/m 2*year)

Single-family housing
Collective housing

Residential buildings

Offices

Total energy demand

Residential buildings: X kWh/m2*year

Offices buildings: Y kWh/m2*year

Uses distribution of demand in housing

Heating

CoolingDHW

Lighting

Other 
electrical 

appliances

The aim is to be able to extrapolate the results of energy demand to the 
current situation (2006) in order to adapt the supply side.



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

Level of reference in the demand 
side and uses distribution in 

residential and offices buildings of 
Cerdanyola

Real consumption data in housing and 
offices of Cerdanyola

SOURCES: ICAEN-SAPE, Local 
government-Wincem

Data treatment  

Total consumption of reference and 
for energetic sources

Theoretical 
conversion factor

FONT: Own data IC

Uses distribution of 
consumption and demand

FONT: ICAEN, PMEB, Own 
data IC

Total consumption data 

SOURCES: ICAEN, IDAE, 
Local government, Own data 

IC

Validation process  

Theoretical 
consumption data

FONT: ICAEN, 
IDAE, Own data 

IC

Searching of energetic consumption and demand data



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

RESIDENTIAL SECTOR   (1/5)

Evolution of total consumption of housing in 
Cerdanyola (1993-2003)
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Source: Real consumption data  provided by ICAEN Source: Real consumption data from ICAEN (2003)

The energy consumption obtained for 2003 in the residential sector in 
Cerdanyola is 131 kwh/m2year. In fact, more than the 30% of the residential
building have a total consumption among 125-150kWh/m2 year .
The distribution is: Natural Gas: 61% andElectricity: 39%.

The energy consumption obtained for 2003 in the residential sector in 
Cerdanyola is 131 kwh/m2year. In fact, more than the 30% of the residential
building have a total consumption among 125-150kWh/m2 year .
The distribution is: Natural Gas: 61% andElectricity: 39%.

For 2006, the estimated energy consumption is 142 kwh/m2



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

Evolution of electrical consumption of housing in 
Cerdanyola (1993-2003)
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Evolution of gas consumption of housing in 
Cerdanyola (1993-2004)
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RESIDENTIAL SECTOR   (2/5)

In 2003, the real distribution of the energy consumption in Cerdanyola has been:
- Natural Gas: 61% (80 kwh/m2year) - Electricity: 39% (51 kwh/m2year)



I. The urban plan and its environment

Consumption: 110 kwh/m2year  
Demand: 111 kwh/m2year 
Consumption: 110 kwh/m2year  
Demand: 111 kwh/m2year 

The estimation of the theoretical energy consumption and energy demand is:

Results 
consider the distribution of the 
buildings typologies in Vallès

CollectiveSingle family 
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Demand

125

42
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15
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Demand

105
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13
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1
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Consumption

120

43
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1
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Consumption

43Equip.

110Total

13Lighting

22DWH

1Cooling

31Heating

Consumption

kWh/m 2*year

I.3. Level of reference in energy demand for buildings

RESIDENTIAL SECTOR   (3/5)



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

132

Non available

Non available

Real demand in 
Cerdanyola 2003 
(kWh/m2*year)

110

105

120

Theoretical 
consumption in 

Cerdanyola 
(kWh/m2*year)

111

104

125

Theoretical 
demand in 
Cerdanyola 

(kWh/m2*year)

131TOTAL

Non availableCollective housing

Non availableSingle-family housing

Real consumption in 
Cerdanyola  2003 
(kWh/m2*year)

Use

Demand = Consumption +1%

RESIDENTIAL SECTOR   (4/5)

The relation of energy demand and consumptionin Cerdanyola in the 
theoretical models has been applied to the real situationto obtain the possible 
real demand in Cerdanyola for 2003.



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

RESIDENTIAL SECTOR   (4/5)

Distribution of demand uses of  housing in 
Cerdanyola

Heating
26%

Cooling
9%

DHW
16%

Lighting
11%

Other 
electrical 

appliances
38%

Distribution of demand uses of single-family 
housing in Cerdanyola

Heating
30%

Cooling
12%DHW

14%

Lighting
10%

Other 
electrical 

appliances
34%

Distribution of demand uses of housing

Heating 38%

Cooling 7%DHW 29%

Lighting and 
other 

electrical 
appliances 

26%

Distribution of demand uses of multi-family  
housing in Cerdanyola

Heating
23%

Cooling
7%

Lighting
12%

Other 
electrical 

appliances
41%

DHW
17%

According to the sources and the validation process done, the distribution of uses in 
energy demand are:

Source: Institut Cerdà., 
from projects developed

Sources: Institut Cerdà. Sources: Polycity Proposal

Source: Institut Cerdà, GEDIS project, 
validation

Polycity demand uses distribution is quite similar to the one obtained

Distribution of demand uses of housing in 
Cerdanyola: Policity reference 

Heating 34%

Cooling 6%
DHW 24%

Lighting 3%

Other 
electrical 

appliances 
33%



I. The urban plan and its environment

The methodology to achieve the results is the same applied to residential buildings 
although the data available is no enough for such a heterogenic sectorwith so 
many different characteristics: surface, operational conditions, work timetable, type 
of management, level of occupancy,…

The figures of real energy consumptionavailable for public buildings (ICAEN-
Wincem) for  Cerdanyola (2005) are too low for us, 8-44 kwh/m2year  (65-70% 
electricity and 35%-30% natural gas) comparing to others we had from energy 
audits in this sector (40-116kWh/m2 year). 

On energy demand, the information obtained for Barcelona (PMEB), gave a figure 
around 260 kwh/m2year.

I.3. Level of reference in energy demand for buildings

OFFICES – TERTIARY SECTOR (1/2)



I. The urban plan and its environment

Source: PMEBSource: PMEB Source: IDAESource: IDAE

I.3. Level of reference in energy demand for buildings

OFFICES – TERTIARY SECTOR (2/2)

The distribution of usesin energy demand are to different due to the complexity 
of the sector analysed, that’s why it is presented two possibilities that quite 
similar but different to the Polycity proposal.

Distribution of demand uses of offices 

Heating 19%

Cooling 29%
DHW 1%

Lighting and 
other 

electrical 
appliances 

51%

Distribution of demand uses of offices

Heating 25%

Cooling 27%DHW 0%

Lighting 
33%

Other 
electrical 

appliances 
15%

Distribution of demand uses of offices in 
Cerdanyola: Policity reference

Heating 23%

Cooling 35%DHW 8%

Lighting 
17%

Other 
electrical 

appliances 
18%

?
Discuss
about it



I. The urban plan and its environment

I.3. Level of reference in energy demand for buildings

11%38%16%9%26%
142

(125-150)
reference 2006

Uses DistributionEnergetic Sources

---

---

Electricity

---

---

Gas 

24%

16%

DHW

6%

9%

Cooling

11%38%26%
132

(125-150)
reference  2003

33%

Other 
electrical 
appliances

34%

Heating

160

TOTAL 
(kWh/m2* 

year)

3%Policity

Lighting

Residential Sector
Demand in 
Cerdanyola

51%1%29%19%270reference 2006

Uses DistributionEnergetic Sources

---

---

Electricity

---

---

Gas 

8%

1%

DHW

35%

29%

Cooling

51%19%260reference 2002

17%

Other 
electrical 
appliances

23%

Heating

220

TOTAL 
(kWh/m2*year)

18%Policity

Lighting

Offices
Demand in 
Cerdanyola

CONCLUSIONS 

The values to be considered by the Spanish team are the following:



II. General energetic assessment of the plan

II.1.  POLICITY targets

II.2 Analysis of the future energetic demand

II.3 Proposal of improvements on the plan



II. General energetic assessment of the plan

II.1.  POLICITY targets

6.000 m2 office buildings 
14.000 m2 for public residential buildings

CONCERTO Building specification

Surface of building improvement 

0,5Ventilation rate 
(air changes/hr)

1,3 - 1,72,5 - 3,5Windows

35%0,5 1,4Ground floor

30%0,31,4Roof

50% -60%0,6   1,2-1,8Façade/wall

%
reduction

U-Value
[W/m2k]

U-Value
[W/m2K]

CONCERTO
specification

National
regulationElement  of 

building
envelope

Houses  Offices

0,5Ventilation rate 
(air changes/hr)

1,3Windows

0,5 Ground floor

0,3Roof

0,6   Façade/wall

%
reduction

U-Value
[W/m2k]

U-Value
[W/m2K]

CONCERTO
specification

National
regulationElement  of 

building
envelope



II. General energetic assessment of the plan

II.1.  POLICITY targets

CONCERTO specification demand rate

Houses   Offices

10%4752.5Other

20 %127.5160Total

30%34.5Lighting

30%27.5 39DHW

30%710Cooling

20%43   54Heating

% savingkWh/m2yrkWh/m2yr

CONCERTO
specification

National
regulationElement of 

building 
envelope 

10%34.538.5Other

25.5 %166.5220Total

30%25.536.5Lighting

30%12 17.5DHW

30%5477Cooling

20%40.5   50.5Heating

% savingkWh/m2yrkWh/m2yr

CONCERTO
specification

National
regulationElement of 

building 
envelope 

Distribution of demand uses of housing in 
Cerdanyola: Policity reference 

Heating 34%

Cooling 6%
DHW 24%

Lighting 3%

Other 
electrical 

appliances 
33%

Distribution of demand uses of offices in 
Cerdanyola: Policity reference

Heating 23%

Cooling 35%DHW 8%

Lighting 
17%

Other 
electrical 

appliances 
18%



II. General energetic assessment of the plan

II.2 Analysis of the future energetic demand

Contents of plan to analyse energetically:

- design of the plan (dimension, transports, streets, green areas, etc.), 

- projected public equipment (such as lighting system), if it is viable 

- urban regulation (mainly restrictions about  the architectural design or about the 
building energetic equipment) .

Task:

Identification of specific items of the plan with effects on energy demand. 

Estimation of increase of reduction on demand cause by each particular item.

Overall consumption according to the reference and the energetic analysis

Overall consumption upon the 
hypothesis of CONCERTO 

building demand targets

GWh

Reference Level 2005 Polycity objectives

DEMAND

Estimation of analisys



II. General energetic assessment of the plan

II.2 Analysis of the future energetic demand

• Public lighting system: very determined by local and regional regulations
• Management of urban waste:

• Solids: new need of  of withdrawal of residues increasing the distance current.
• Liquids: pumping of the waters towards the filter plant and energetic expense of the 

filter plant, including the management of mires
• Water pumping: Water drive for domestic, industrial, sports use or of gardens and 

green zones

Demand 
sectors

Building

Transport

Public 
spaces

• Construction (Punctual process of construction): 
• materials production, 
• transport of these materials, 
• management of solid urban waste, ...

• Use (energy demand of the building during its useful life): 
• heating, 
• cooling, 
• illumination, 
• warm Sanitary water, 
• electrical equipments, ...

• Maintenance: management systems of the building during its useful life

• Mobility Plans: energetic demand associated with the displacements in public and
private transports

• Aspects of land management : accessibility to the services, self-sufficiency and 
independence with regard to Cerdanyola or neighboring municipalities as for basic 
services of trades, drugstores, leisure, …



II. General energetic assessment of the plan

II.3 Proposal of improvements on the plan

A

B

C

Microclimatic improvements

Other improvements

Example of volumetric improvement 

Distribution proposal consisting in  a new the buildings plan in sector 6 of CD 
Cerdanyola to increase radiation gains (more façade surface exposed to the South)



III. Energetic assessment on each POLICITY building

III.1. Presentation of the buildings

III.2. Descriptive factsheet of architectural

III.3. Simulation of energetic consumption

III.4. Improvement measures proposal



III. Energetic assessment on each POLICITY building

III.1. Presentation of the buildings

Building selected for the improvement of energy efficiency in Cerdanyola

Residential building:                La Clota

Building of Offices:    NaturCentre &   Sincrotron

SINCROTRON
Offices

La Clota
Houses

Naturcentre
Offices



III. Energetic assessment on each POLICITY building

III.2. Descriptive fact sheet of architectural

Public housing: 
61 houses (40 to 43 m2)
Inner built extension: 3643 m2

Public housing: 
61 houses (40 to 43 m2)
Inner built extension: 3643 m2

La Clota (1/5)



III. Energetic assessment on each POLICITY building

Building BBuilding B

III.2. Descriptive fact sheet of architectural

La Clota (2/5)



III. Energetic assessment on each POLICITY building

Standard houseStandard house

III.2. Descriptive fact sheet of architectural

La Clota (3/5)



III. Energetic assessment on each POLICITY building

Passive measure: Façades that cause greenhouse effect in WINTERPassive measure: Façades that cause greenhouse effect in WINTER

Solar protection off & 
Main windows closed

Closed Rear window & 
closed floodgate 

A. Inner 
glass 
door 
closed

A. Inner 
glass 
door 
open

III.2. Descriptive fact sheet of architectural

La Clota (4/5)



III. Energetic assessment on each POLICITY building

Passive measure:Design of façades and floodgates for  natural 
ventilation in SUMMER
Passive measure:Design of façades and floodgates for  natural 
ventilation in SUMMER

Open floodgate of vertical conduction 
& Main window open

Open rear window & 
open  floodgate 

Day - Solar 
protection on. 
Glass door 
closes

Night - Solar 
protection off. 
Glass doors 
open

III.2. Descriptive fact sheet of architectural

La Clota (5/5)



III. Energetic assessment on each POLICITY building

Office buildings  3845 m2 
Restaurant            385 m2    (on the roof)
Supermarket        1621 m2   (1st floor)
Public areas

Office buildings  3845 m2 
Restaurant            385 m2    (on the roof)
Supermarket        1621 m2   (1st floor)
Public areas

III.2. Descriptive fact sheet of architectural

NaturCentre (1/3)



III. Energetic assessment on each POLICITY building

NaturCentre (2/3)

Passive measures:

• Efficient design: compact geometry,  differentiate 
conception of the each facade 

• Cross-ventilation taking into account the 
orientation and the prevailing winds (Chimney effect 
produced by the central atrium area) 

• Green  roof”, it also includes a rain-water collect 
systems 

• Orientation for good insulation to most of the 
offices and control of illumination

• Building envelope of Ventilated, ceramic cladding 
insulated with a continuous cork enables passive 
solar gains in winter and protects the interior from 
solar radiation in summer. 

Passive measures:

• Efficient design: compact geometry,  differentiate 
conception of the each facade 

• Cross-ventilation taking into account the 
orientation and the prevailing winds (Chimney effect 
produced by the central atrium area) 

• Green  roof”, it also includes a rain-water collect 
systems 

• Orientation for good insulation to most of the 
offices and control of illumination

• Building envelope of Ventilated, ceramic cladding 
insulated with a continuous cork enables passive 
solar gains in winter and protects the interior from 
solar radiation in summer. 

Summer

Winter

III.2. Descriptive fact sheet of architectural



III. Energetic assessment on each POLICITY building

Active measures:Active measures:

• Renewable energy systems

- GEOTHERMAL

It allows a heat pump 100 kW (the 50% respect a conventional).

- THERMAL AND PHOTOVOLTAIC SYSTEM  Platform  320 m2 PV.  

35.64 kWp 216 multi crystalline silicon modules of high efficiency. 

20 m2  solar thermal collectors provide 60% of the hot water heating demand.

The platform is designed to permit that exactly the patio central lights of the 
building be illuminated and favor the ventilation crossed. 

• Air conditioned by air generators "fan coil" 

• Renewable energy systems

- GEOTHERMAL

It allows a heat pump 100 kW (the 50% respect a conventional).

- THERMAL AND PHOTOVOLTAIC SYSTEM  Platform  320 m2 PV.  

35.64 kWp 216 multi crystalline silicon modules of high efficiency. 

20 m2  solar thermal collectors provide 60% of the hot water heating demand.

The platform is designed to permit that exactly the patio central lights of the 
building be illuminated and favor the ventilation crossed. 

• Air conditioned by air generators "fan coil" 

III.2. Descriptive fact sheet of architectural

NaturCentre (3/3)



III. Energetic assessment on each POLICITY building

Office area 4054 m2

III.2. Descriptive fact sheet of architectural

Sincrotron (1/4)



III. Energetic assessment on each POLICITY building

III.2. Descriptive fact sheet of architectural

Sincrotron (2/4)



III. Energetic assessment on each POLICITY building

Façade

Overall vertical envelope U = 0,94 W/m2ºK
Glass K= 1,98 W/m2ºK  (standard 5.8)  

Sincrotron (3/4)

Wall envelopment of extra-low  thermal conductivity and compatible with 
natural lightning and solar protection  
Wall envelopment of extra-low  thermal conductivity and compatible with 
natural lightning and solar protection  

Glass: Sun-Guard 
Plus 32 clear 
(6+16-4 float)

Glass: Sun-Guard 
Plus 32 clear 
(6+16-4 float)

Glass: Aluminio
Ekonal FV 550
Glass: Aluminio
Ekonal FV 550

III.2. Descriptive fact sheet of architectural



III. Energetic assessment on each POLICITY building

Roof

Roof envelope

U = 0,30 W/M2ºK 2

3

4

1

Aluminium plateAluminium plate1

2 Rock woolRock wool

Steam barrierSteam barrier3

4 Steal Plate micro-perforatedSteal Plate micro-perforated

Ground U = 0.50 W/m2K     (standard 1.40)

III.2. Descriptive fact sheet of architectural

Sincrotron (4/4)



III. Energetic assessment on each POLICITY building

III.3. Simulation of energetic consumption

III.4. Improvement measures proposal

To be done for each building To be done for each building 

In course for each buildingIn course for each building

At least two different application



III. Energetic assessment on each POLICITY building

CONCLUSION    AND    TIMETABLE

In order to be homogenous in the report structure, the leader (DMAH) has 
given you the index of the two reports of each site (2nd February):

1. Efficiency report 

2. Regulation report

The deadline given by the Polycity coordinator is the 4th of April  so  
DMAH (Xavier Martí) should have the 6 reportsthe 13th of March.

In order to be homogenous in the report structure, the leader (DMAH) has 
given you the index of the two reports of each site (2nd February):

1. Efficiency report 

2. Regulation report

The deadline given by the Polycity coordinator is the 4th of April  so  
DMAH (Xavier Martí) should have the 6 reportsthe 13th of March.


