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Introduction

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

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

-  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 Polycityguty

* |n order to present a concrete case, although, weod’t have all the data,
this presentation shows arexample for Cerdanyola



Structure of the model

|. The urban plan and its environment

ll. General energetic assessment of the plan

lll. Energetic assessment on each POLICITY building



|. The urban plan and its environment

|.1. Main features of the urban plan

|.2. Main climatic conditions

|.3. Standards of energetic consumption in the muwipality



|. The urban plan and its environment

|.1. Main features of the urban plan

|dentification of the plan

Name:Plan Parcial Centre Direccional de Cerdanyola
Type:New urban development

g@nplacement(:erdanyola del Valles (Barcelona, Catalonia, Spain)

y{ Consorci Urbanistic Lt

],. Ajuntament o ) Al Generaliiat de Calalunya
Cardanyatn del Vailas { ) Institut Catala det Sol

,_H del Centre Direccional de
PromO'[el' éﬁ Cerdan;ola del Valles ‘Qﬂ

[eme |

Dimension: 3,4 million m2 1,9 M m2 roof and 3300 hous89D0DO0 inhabitants



|. The urban plan and its environment

|.1. Main features of the urban plan

Uses and urban systems (1/2)

Surface (m2)| % on total Roof (m2) | Roof/ground
TOTAL 3.404.465 100,00 1.910.512 0,56
SYSTEMS 2.266.094 66,56
Streets and roads  468.907 13,77
Parks and gardens 1.577.817 46,35
Public services (green arep)
Public services (developed arda) 189.104 5,55
ZONES 998.143 29,32 1.578.362 1,58
Residential 222.287 6,53 429.928 1,93
Industrial and technoll  528.061 15,51 1.056.549 2,00
Commercial 33391 0,98 66.782 2,00
Public equipment 25.000 0,73 15.000 0,60
Not public equipments 28.078 0,82 1.400 0,05
Especial equipments  61.185 1,80
Not public green zon¢  100.141 2,94 8.704 0,09
URBAN improvement 140.228 4,18 332.150 2,37

Main uses
are
residential,
and
industrial
and tertiary

73 % as
green
corridor



|. The urban plan and its environment

|.1. Main features of the urban plan

SISTEMES

IALITAT

ERUIPAMENTS
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- PUFCH OF CONNECTIVITAT 1
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CALIFICACIONS D S0 A DESEMVR SAR EMEL
FLA OF MILLORA URSANA DF LEETAGHS Fara, LAk




. The urban plan and its environment

|.1. Main features of the urban plan

State of implementation

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

Scheduling
The development will be build between 2007 and 204 phases

The construction of demonstrationbuildings will 8hibefore May 2009

Available documents for the assessment
List of documents

o Partial Plan: Memorandum, Map (no map of voluméufdings),
Environmental Study (with a mobility report andemergetic report),
Economiucal assessment, etc.

« Urban regulation for building of the new developrne

» Executive project of urban development (memoranduaps and budget)

More information
http://www.cerdanyola21.net/cerdanyolaenproces{eraent.htm



. The urban plan and its environment

|.2. Main climatic conditions

Climatic class

-Spain - C2 (CT Edificacion ) B (NBE-CT-79)

- Catalonia - 2 (NRE-AT-87) |l (project of Edmiilding decree)

Temperatures
Annual Average Temperature: 15,7 °C

Degrees*day
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. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

In DE 1B there are two objectives to achieve:

Define thelevel of reference in energy demandf two different types of
buildings:residential and office buildings.

Determine thelemand uses distribution

Total energy demand
Residential buildings Residential buildings: X kWh/m?*year
Offices buildings: Y kWh/m?year

Single-family housing
Collective housing
Energy demand Demand uses distribution

(kWh/m Z*year) Uses distribution of demand in housing

Other
electrical

appliances

Lighting Heating

DHW Cooling

Uses distribution of demand in offices
Other
electrical
appliances Heating

Lighting
DHW Cooling

The aim is to be able to extrapolate the resulenefgy demand to the
current situation (2006) in order to adapt the supjy side.



|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

Searching of energetic consumption and demand data

Real consumption data in housing and
offices of Cerdanyola

SOURCES: ICAEN-SAPE, Local
government-Wincem

Uses distribution of
consumption and demand

FONT: ICAEN, PMEB, Own
data IC

Total consumption data

SOURCES: ICAEN, IDAE,
Local government, Own data
IC

Data treatment

Theoretical
consumption data
|FD?AI\|;T:OICA§N{ Total consumption of reference and
' ICW” ata for energetic sources
Theoretical
Validation process conversion factor

FONT: Own data IC

Level of reference in the demand
side and uses distribution in
residential and offices buildings of
Cerdanyola



|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

RESIDENTIAL SECTOR (1/5)

The energy consumption obtained for 2003 in the residential sector iIn
Cerdanyola isl31 kwh/nm?year. In fact, more than th80% of the residential
building have a total consumption amath-150kWh/n¥year .

The distribution isNatural Gas: 61% andElectricity: 39%.

Evolution of total consumption of housing in Total consumption of housing from Valles
Cerdanyola (1993-2003)

0
140 3%

125-150

135 -

130 -
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kWh/m2 year

175-200
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5 5 >
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110 T T T T T T T T T
1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 0%

year kWh/im2 year
Source: Real consumption data provided by ICAEN Source: Real consumption data from ICAEN (2003)

For 2006 the estimated energy consumptiod4? kwh/m2



|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

RESIDENTIAL SECTOR (2/5)

In 2003, the real distribution of the energy conptiam in Cerdanyola has been:
- Natural Gas: 61% (80 kwh/m2year) - Electricity: 39% (51 kwh/m2yeal)

Evolution of electrical consumption of housing in Electrical consumption of housing from Valles
Cerdanyola (1993-2003)
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|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

RESIDENTIAL SECTOR (3/5)

The estimation of the theoretical energy consumpdied energy demand is:
Consumption: 110 kwh/n#year

Demand: 111 kwh/n#year
Results
oudings typologies m Vallés
Demand  Consumption
3/ 41 24

15 1 7 1 10 1
DWH 18 22 18 22 18 22
Lighting 13 13 13 13 13 13
FM! 42 43 42 43 42 43
Total 125 120 104 105 111 110




|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

RESIDENTIAL SECTOR (4/5)

The relation of energy demand and consumptiom Cerdanyola in the
theoretical models has beapplied to the real situationto obtain the possible
real demand in Cerdanyola for 2003

Real demand in

Cerdanyola 2003

(kWh/m2*year)
Single-family housing 125 120 Non available Non available
Collective housing 104 105 Non available Non available
TOTAL 111 110 132

Demand = Consumption +1% J




|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

RESIDENTIAL SECTOR (4/5)

According to the sources and the validation prodes®, the distribution of uses in
energy demand are:

Distribution of demand uses of multi-family Distribution of demand uses of single-family Distribution of demand uses of housing
) housing in Cerdanyolsl . Other housing in Cerdanyola Lighting and
Other eating electrical Heatin other
. g
aelelti:;:(éaels 23% appliances 30% electrical
pp41% 34% applla:ces Heating 38%
Cooling 26%
7%
Lighting DH(\)/V Lighting DHW Coo(l)lng
12% 17% 10% 14% 12% DHW 29% 7%
Source: Institut Cerda., Source: Institut Cerda, GEDI project,
m projects developed validation
Distribution of demand uses of housing in Distribution of demand uses of housing in
Cerdanyola Cerdanyola: Policity reference
Othgr Heating Othgr
electrical 26% electrical
appliances appliances Heating 34%
38% lﬁ 33%
Cooling
9% .
11% 16% DHW 24%
Sources: Institut Cerda. Sources: Polycity Proposal

Polycity demand uses distribution is quite simitathe one obtained



|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

OFFICES — TERTIARY SECTOR (1/2)

The methodology to achieve the results is the sgppéed to residential buildings
althoughthe data available is no enough for such a heterogensectorwith so
many different characteristics: surface, operatiocnaditions, work timetable, type
of management, level of occupancy,...

The figures ofeal energy consumptionavailable for public buildings (ICAEN-
Wincem) for Cerdanyola (2005) a@o low for us, 8-44 kwh/ryear (65-70%
electricity and 35%-30% natural gas) comparing et we had from energy
audits in this sector (40-116kWhiyear).

Onenergy demand the information obtained for Barcelona (PMEB)yga figure
around260 kwh/meyear.



. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

OFFICES — TERTIARY SECTOR (2/2)

Thedistribution of usesin energy demandare to different due to the complexity
of the sector analysed, that’s wihys presented two possibilities that quite
similar but different to the Polycity proposal.

Distribution of demand uses of offices Distribution of demand uses of offices
Other
electrical
appliances
Heating 19% 15% Heating 25%
Lighting and
other
electrical o
appliances Cooling 29% Lighting
51% DHW 1% 33% DHW 0% Cooling 27%
Source: PMEB Distribution of demand uses of offices in Source: IDAE

Cerdanyola: Policity reference

Other
electrical >

appliances Heating 23% s
18%
-ighting D'SCUS_S
17% about it

DHW 8% Cooling 35%



|. The urban plan and its environment

|.3. Level of reference in energy demand for buildigs

CONCLUSIONS
The values to be considered by the Spanish teatharfellowing:

Residential Sector

132
reference2003 26% 9% 16% 38% 11%
(125-150)
142
reference2006 4 A 26% 9% 16% 389% 11%
(125-150)
Policity 160 34% 6% 24% 33% 3%
Offices
reference2002 260 19% 29% 1% 51%
reference2006 270 \Y A 19% 20% 1% 519%
Policity 220 23% 35% 8% 17% 18%




ll. General energetic assessment of the plan

[I.1. POLICITY targets

I1.2 Analysis of the future energetic demand

11.3 Proposal of improvements on the plan



ll. General energetic assessment of the plan

[I.1. POLICITY targets

CONCERTO Building specification

Houses Offices
National CONCERTO National CONCERTO
Element of [regulation specification Element of | regulation specification
building | y.value | U-value % building ™ Viie [U-value| %
envelope | w/mak] |[W/m2k] | reduction envelope | nymak] | pwim2K] | reduction
Roof 1,4 0,3 30% Roof 0,3
Ground floor 1,4 0,5 35% Ground floor 0,5
Windows 25-35113-1,7 Windows 1.3
Ventilation rate 0,5 Ventilation rate 0,5
(air changes/hr) (air changes/hr)

Surface of building improvement 6.000 m2 office buildings
14.000 m2 for public residential buildings



ll. General energetic assessment of the plan

[I.1. POLICITY targets

CONCERTO specification demand rate

Houses Offices
- ¢ of National CONCERTO Element of National CONCERTO
ement o . . : .

o regulation specification o regulation specification
building 9 P building g P _
envelope kWh/m2yr KWh/m2yr % saving envelope kwh/m2yr kWh/m2yr % saving

Heating 54 43 20% Heating 50.5 40.5 20%
Cooling 10 7 30% Cooling 77 54 30%
DHW 39 275 30% DHW 17.5 12 30%
Lighting 4.5 3 30% Lighting 36.5 25.5 30%
Other 525 47 10% Other 38.5 345 10%
Total 160 127.5 20 % Total 220 166.5 255 %
Distribution of demand uses of housing in Distribution of demand uses of offices in
Cerdanyola: Policity reference Cerdanyola: Policity reference

Other Other

electrical electrical

appliances Heating 34% appliances Heating 23%
33% 18%
-ighting
17%

Lighting 3% :
ling 6%
DHW 24% Cooling 6% DHW 8% Cooling 35%



ll. General energetic assessment of the plan

I1.2 Analysis of the future energetic demand

Contents of plan to analyse energetically:
- design of the plan (dimension, transports, stregeen areas, etc.),
- projected public equipment (such as lighting aystef it is viable

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

Task:

|dentification of specific items of the plan witfexts on energy demand.

Estimation of increase of reduction on demand cayssach particular item.

cwh DEMAND

Reference Level 2005 Polycity objectives Estimation of analisys

Overall consumption upon the
hypothesis of CONCERTO
building demand targets

Overall consumption according to the reference andhie energetic analysis



ll. General energetic assessment of the plan

I1.2 Analysis of the future energetic demand

Building

» 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,
e warm Sanitary water,
* electrical equipments, ...
» Maintenance: management systems of the building during its useful life

Transport

» 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, ...

Public
spaces

* 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




ll. General energetic assessment of the plan

11.3 Proposal of improvements on the plan

Microclimatic improvements Example of volumetric improvement

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

Other improvements



lll. Energetic assessment on each POLICITY building

l11.1. Presentation of the buildings

[11.2. Descriptive factsheet of architectural

111.3. Simulation of energetic consumption

l11.4. Improvement measures proposal



Ill. Energetic assessment on each POLICITY building

I11.1. Presentation of the buildings
Building selected for the improvement of energycefhcy in Cerdanyola

Residential building: La Clota

Building of Offices: NaturCentre & Sincrotron

__ Naturcentre

N Offices
La Clota
Houses

SINCROTRON
Offices




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

La Clota (1/5)

Public housing:
61 houses (40 to 433n
Inner built extension: 36434



lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

La Clota (2/5)

Building B




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

La Clota (3/5)
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lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

La Clota (4/5) Passive measure: Facades that cause greenhouse effect in WINTER

| TEMP EXT<TEMP INT RADIACIO SOLAR Orcid | |
Al | P TARJA TANCADA U } | J ;H-”//
Hif (COMPORTA NH; — e _r__,j
A. Inner B [ oror s P o
glass N\ ;
door : FEVERNACLIE | X = I :’z'*_‘_—t-——%
closed g%ﬁg {0
R r'rwr .I.CW“JL.}I ‘

Solar protection off & Closed Rear window &
Main windows closed closed floodgate

| TEMP EXT<TEMP INT RADIACIG SOLAR Ofcid 2 |

A. Inner T . _\i ]

glass : .. 7 | FINESTRA r‘;..w:f,n.-: | |
door \ o 5
open — Al 5| |




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

La Clota (5/5)

Day - Solar
protection on.
Glass door
closes

Night - Solar
protection off.
Glass doors
open

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

Open rear window &

Open floodgate of vertical conduction
open floodgate

& Main window open




lll. Energetic assessment on each POLICITY building

[11.2. Descriptive fact sheet of architectural

NaturCentre (1/3) Office buildings 3845 m2

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




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

NaturCentre (2/3) -y
k ;&

Passive measures: f

» Efficient design: compact geometry, differenti s e & H
conception of the each facade | —

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

» Green roof”, it also includes a rain-water cadllec
systems

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

 Building envelope of Ventilated, ceramic cladding
iInsulated with a continuous cork enables passive
solar gains in winter and protects the interioniro
solar radiation in summetr.




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

NaturCentre (3/3)

Active measures:
» Renewable energy systems
- GEOTHERMAL
It allows a heat pump 100 kW (the 50% respect aeatmonal).
- THERMAL AND PHOTOVOLTAIC SYSTEM Platform 320 mRV.
35.64 kWp 216 multi crystalline silicon modules ajln efficiency.
20 m2 solar thermal collectors provide 60% of thevmater heating demand.

The platform is designed to permit that exactlyph&o central lights of the
building be illuminated and favor the ventilatiorossed.

 Air conditioned by air generators "fan coil"



lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

Sincrotron (1/4)
Office area 4054 B




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

Sincrotron (2/4)




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural

Sincrotron (3/4)

Wall envelopment of extra-low tharmal conductiviimed compatible with
natural ligntning and solar protection

Glass Sun-Guard

Plus 32 clear
(6+16-4 float)

Glass Aluminio
Ekonal FV 550




lll. Energetic assessment on each POLICITY building

I11.2. Descriptive fact sheet of architectural
Sincrotron (4/4)

Aluminium plata
Rack wool
St2am bhariiar

Staal Plate micro-paiforatail




lll. Energetic assessment on each POLICITY building

111.3. Simulation of energetic consumption

To pe donea for 2ach building

l11.4. Improvement measures proposal

ln course for each building




lll. Energetic assessment on each POLICITY building

CONCLUSION AND TIMETABLE

In orclar to 02 nomoganous in tha ri2poit structn=|a2a ('WIA\'-I) nas
givan yotitn2 indax of tha two 20013 of 2acn sit2 (2nd =2baiy):

L. IcI2ncy r2poit
2. Ragulation r2poit

Tna daadlina givaen by tha Polycity coorddinator s-4ith of Apill 50
DMAH (Xaviar Maiti) shoulid hava tha 5 rapoi2 13th of Maich.




