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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

WORKSHOP DEVELOPMENT

e Enumeration and estimation of —

the existing barriers in social
housing's energy refurbishment

Best practices on energy
refurblshment
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

e Barriers list making up (barriers' enumeration, for mat)

Carrying out the barriers list in the energy refurbishment. Experts will work during the
workshop with this material.

The list elaborated by ADIGSA, was gathering the following barriers, enumerated to facilitate their identification.
o b1 Low purchasing power of owners of social housing.

o b2 Non- existence of public budgets directed to energy renovation.

o b3 Serious deficiencies in the existing social housing (habitability).

7 ; : o b4 Problems deferred to property characterization (rent, property) of social housing.
Barriers list making up
(barriers' enumeration,
format)

o b5 Difficulty of intervention in occupied dwellings.

o b6 Difficulty of intervention in existing dwellings.

o b7 Lack of data needed for analyze energy efficiency improvement in existing stock.

o b8Difficulty with the spread of energy renovation of a typology due to special features of appliances.
o b9 Regulation on energy efficiency addressed to new building.

o b10 Rent of dwellings is not increased according to their energy quality.

o b11 Complex procedures in applying for aids.

o b12 Energy renovation processes are long; longer in case of affecting all the building and/or the horizontal
property characterization.

o b13 Low maintenance of buildings.
o b14 Non-existence of neighbourhood communities.
o b15 Social disorganization (high cultural differences and high migration index).
o b16 Deferred access property.
o b17 Lack of technical expert staff in energy renovation and energy diagnosis.
Research, Development & Innovation Office
i Refurbishment Strategic Unit and Dwelling Improvement
p Gotoindex ADIGSA
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Work methodology to reflect barriers and best practices in
social housing's energy refurbishment

e Barriers list making up (barriers' enumeration, for mat)

Barriers are structured in a worksheet format, which contains the following items:

- Type of barriers: economic, technical, legal, social and organizative.

- Description: Brief explanation of the barrier for its best comprehension.

- Score: Barriers classifications (from 1-less important- to 5 — most important-).

; - Observations : Comments or suggestions of best practices
Barriers list making up

(barriers' enumeration, avs #HHADIGSA
format) Segundo taller RESHAPE. Bameras y buenas practicas de rehabilitacion
energetica en fa vivienda social, dirigida a los promotores de vivienda publica en
Espana.
Mombre

Comunidad Auténoma que represanta

PUNTUACION: 1 menos fracuants
5mas frecusnte

TIPO DE BARRERA: Econdmica

_}:‘-___f'gf P 2 |
DESCRIPCION
Dificuliad en destinar grandes mversiones en provectos de rehabditacion.
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PUNTUACION OO0 00
RIS
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

e Experts credentials

Experts on energy refurbishment of the geographical area of study are identified.

— Most of them are members of AVS (Spanish Association of Public Promoters of

Housing and Land).

AVS's principal aim is to cover housing needs of inhabitants. The adequacy and
refurbishment of the built-up stock is one aim of this association.

avs-

2 Experts credentials http://Mww.a-v-s.org/
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

e Sending to the experts practical information

- Workshop contains

Points to treat during the Workshop have been previously sent to experts, who

1) RD 47/2007 IMPLEMENTATION IN DIFFERENT SPANISH R EGIONS

RD implementation in different regions (progress in the application of the articles
7, 8,9, 10 and 13 of the ROYAL DECREE 47/2007).

. 2) EXPERIENCES ON ENERGY CERTIFICATION IN DIFFERENT REGION
3 Sending to the experts

practical information Presentation of known experiences about energy certification implementation in
(transport, situation, new and existing social housing buildings.
Workshop contents)

Proposals for energy certification of existing buildings framework (in 2009).

3) WORK ON THE barriers WORKSHEET AND CORRECT PRACT ICES OF
energy RENEWAL

The aim is to discuss about existing barriers in social housing energy
refurbishment and to classify them according to their importance

Research, Development & Innovation Office
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

e Sending to the experts practical information

- Transport schedule

— .

Sending to the experts
3 practical information

(transport, situation,

Workshop contents)
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

Enumeration and estimation of the existing barriers in social housing's
energy refurbishment

The experts work in groups of 3 or 4 people to detect and to value the existing
refurbishment’s barriers and to propose the best practices to solve them. The aims are:

- information and experiences exchange between experts

WORKSHOP DEVELOPMENT - brainwork experts promotion about the barriers’ list in social housing's energy
refurbishment.
Enumeration and estimation of
the existing barriers in social
housing's energy refurbishment.

See conclusions of this part in RESULTS chapter.

Best practices on energy

refurbishment _ _
- Consideration of the
barriers

- New barriers
identification

- barriers definition

-Viability of best practices

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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Work methodology to reflect barriers and best practices in

social housing's energy refurbishment

e Best practices on enerqgy refurbishment

The idea is that the experts:
- think about experiences of best practices realized in regions where they work.

WORKSHOP DEVELOPMENT - know works under development related to energy refurbishment of social
housing in each region.

Enumeration and estimation of - learn about existing experiences that could be implemented from one region to
the existing barriers in social another.

housing's energy refurbishment. _etc

Best practices on energy

refurbishment See conclusions of this part in RESULTS chapter.

Results and conclusions developed during the workshop should be add to the final
tool . (The barriers list in social housing's energy refurbishment was only a work

document in order to promote discussion between experts).

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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Work methodology to reflect barriers and best practices in

soclal housing's enerqy refurbishment

— e Barriers found in social housing’s enerqgy refurbish ment: tool in itself

6 Barriers found in Specific reflections about barriers and best practices found by the experts.
social housing’s

energy

refurbishment: tool _ _
in itself See results of this part in CONCLUSIONS chapter

— e Used work methodology: workshop

Conclusions about the procedure used to detect barriers in social housing's
energy refurbishment.

- Has workshop been a good work method to test the tool?

- Has it fulfilled the expectations?

7 Used work
methodology: See results of this part 'nCSVNf; l:US,I?'\IVSVEhaPteL e v o <@
workshop Refurbishment Strategic Unit and Dwelling Improvement

: Go to index ADIGSA
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RESULTS. Barriers and best practices in social housing's

energy refurbishment

a.- Barriers in social housing's energy refurbishment.

b.- Barriers consideration in social housing's energy refurbishment.

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b1

Low purchasing power of owners of social housing.

*Energy savings are not being evaluated.
*It depends on policy ratting about neighbourhood.

OBSERVATIONS
It is necessary to aware owners and tenants of energy item.

It is necessary to take up management.

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement
ADIGSA

: Go to index
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a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b2
SCORE l—m

O OO0 O
Non-existence of public budgets directed to energy renovation.

oIt is still starting; it needs more time.

*Minimum legislation should exist in order to be part of public budgets.

OBSERVATIONS

Regional budgets exist which are distributed by IDAE. At this respect, in
Catalonia, the autonomous budget is managed by ICAEN and the
Department of Environment and Housing.

Give more subsidies for major effort. It must be taken into account the
management item.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy

—
ADIGSA

refurbishment

BARRIER b3

SCORE 0000 O

Serious deficiencies in existing social housing (ha bitability).

oIt depends on study area although it is a solved situation and every time
less frequent.

*Housing stock build before minimum requirements of CTE will have
energetic deficiencies pending to be solved.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b4
SCORE 0 ook o N

Problematic deferred to property characterization ( rent, property) of social
housing.

eIt causes not development in social coexistence and social effort.

OBSERVATIONS
The strong point is to involve owners and tenants in the process.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy
refurbishment

BARRIER b5

SCORE 0000 O

Technical Difficulty of intervention in occupied dwellings.

Problem to enter in a private condominium. It will always be a barrier and it
must be avoid.

OBSERVATIONS

Priorize external refurbishment without the need of owners or tenants
removal.

BARRIER b6

SCORE
ONORONONG)

Technical Difficulty of intervention in existing dwellings.

It should not be a barrier.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy
refurbishment

BARRIER b7

SCORE

O OO0 O
Technical Lack of data needed for analyze efficiency improvem  ent in existing stock.

*We are in the first step, in the future might not be a barrier.

OBSERVATIONS

Development of data and their actualization should be promoted by Civil
Service.

It would be possible to systematize solutions for different building
typologies.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy
refurbishment

—
ADIGSA

BARRIER b8

SCORE
ONONONONGC,
Technical Difficult y with spread on energy renovation of a t ypology due to special features
appliances.

*A lot of difficulties in relation with management item.

*Cultural change is needed, buit it is difficult and slow.

OBSERVATIONS

Unify and generalize criteria, procedures and solution methods.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b9

SCORE

BARRIER b10

SCORE
O OO O O
Rent of dwellings is not increased according to the ir energy quality.
It can be a problem or a future opportunity.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA

ONONONC) O
Regulation on energy efficiency addressed to new bu ildings.

It is a non-explored field. It is a temporal barrier.

«Compulsory legislation on energy efficiency is necessary.
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a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b11
SCORE . B

O OO0 O
Complex procedures in applying for aids.

Madrid: not always aids for energy renovation are applied.

Criteria from regional government prevail over the others.

OBSERVATIONS
Simplify procedures in applying for aids.

Speed up and invest in dissemination and management items.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA
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a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b12
SCORE . B

O OO0 O

Energy renovation processes are long; longer in cas e of affecting all the
building and/or the horizontal property characteriz ation.

*The culture of maintenance is not enough introduced and it does not
work for achieve collective aims in common areas or appliances of
buildings.

OBSERVATIONS

Technical advice.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy
refurbishment

BARRIER b13

SCORE

O OO0 O

Low maintenance of buildings.

*The culture of maintenance does not work when it is a question of
obtaining common aims to the whole building.

*The individual interest cannot be given priority regarding the collective
interest.

OBSERVATIONS

To stimulate competition among neighbours’ communities at the
moment of receiving helps.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement

> Go to index ADIGSA



a.- Barriers and best practices in social housing's energy

refurbishment

BARRIER b14

SCORE

O OO0 O
Non-existence of neighbourhood communities.

*The problem is more important for the difficulty of taking decisions rather
than the inexistence of neighbourhood communities.

oIt is required a social structure in all levels.

*The difficulty consists in the agreement.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Barriers and best practices in social housing's energy

ADIGSA

refurbishment

BARRIER b15 l—m

SCORE 0000 O

l Social disorganization (high cultural differences a nd high migration index).

BARRIER b16

SCORE OOOOO

Deferred access property.
*Paternalistic intervention without participation which causes low
maintenance culture.

Kesearcn, bevelopment & Innovaton urce
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA

*The problem is more important for older age of tenants or owners rather
than high cultural differences.

oIt depends on the area (Salamanca, Madrid, Bilbao)
OBSERVATIONS

Inverse mortgage.
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a.- Barriers and best practices in social housing's energy
refurbishment

BARRIER b17
SCORE T-
O OO O

Lack of technical expert staff specializing in ener gy renovation and energy
diagnosis

e[tem so much innovative.

*There is a lack of reliable information for experts in energy refurbishment
and energy diagnosis.

*Technical expert staff training is a clear barrier.

oIt is a question of temporal evolution rather than a barrier.

oIt is easy to solve it.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA
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a.- Barriers and best practices in social housing's energy

—
ADIGSA

refurbishment

NEW BARRIERS FOUND BY EXPERTS

b18

b19

b20

b21

b22

The housing policies are fundamentally focused in c onstruction of new housing
whereas, refurbishment policies continue in second term.

The specific helps to thermal envelope refurbishmen t are not enough propagate in
the first years.

Specific helps do not exist for pilot schemes devel opment of integral refurbishment.

The housing property is segregated, being the neigh bours' community
representation the only formula to take joint deci sions.

The energy price is too low, does not reflectther  eality.

NOTE: These new barriers found were not a deliberat  ion object.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



RESHAPE _ﬂ.DIGS.ﬁ.

b.- Importance of barriers in social housing’s energy

refurbishment

found by AVS’ members and energy refurbishment experts

1: less importance; 5: most importance

b1l3 Low maintenance of buildings.

b9 Regulation on energy efficiency addressed to new building.

b5 Difficulty of intervention in occupied dwellings.

b7 Lack of data needed for analyze energy efficiency
improvement in existing stock.

bl Low purchasing power of owners of social housing.

bl7 Lack of technical expert staff in energy renovation and energy
diagnosis.

b8 Difficulty with the spread of energy renovation of a typology
due to special features of appliances..

b10 Rent of dwellings is not increased according to their energy
quality.

b4 Problems deferred to property characterization (rent, property)
of social housing.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Importance of barriers in social housing’s energy

refurbishment

found by AVS’ members and energy refurbishment experts

1: less importance; 5: most importance

b12 Energy renovation processes are long; longer in case of
affecting all the building and/or the horizontal property
characterization.

b2 Non-existence of public budgets directed to energy renovation.

b1l Complex procedures in applying for aid

b16 Deferred access property.

b6 Difficulty of intervention in existing dwellings.

b15 Social disorganization (high cultural differences and high
migration index).

b3 Serious deficiencies in the existing social housing (habitability).

b14 Non-existence of neighbours' community.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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CONCLUSIONS. Barriers and best practices in social

housing's energy refurbishment

a.- Conclusions about barriers in social housing's enerqgy refurbishment.

b.- Conclusions about experts workshop done to look for barriers and best practices
in social housing’s energy refurbishment.

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Conclusions about barriers in social housing's energy

refurbishment.

The legal barriers are not barriers in themselves although they are non- explored
fields. It can be a matter to work in the future.

It should be compulsory to regulate specifically renovation and integrate energy
criteria as an usual process in the refurbishment.

As energy price will increase, energy renovation processes will be prioritized.
For barriers suppression, it is necessary:

Management of refurbishment in the social housing sector.
Training for technical staff.

Communication to tenants or owners with the aim to involve them in energy
efficiency improvement.

Maintenance culture promotion and a change of mentalities towards to
collective work in neighbourhood or communities.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Conclusions about experts workshop done to look for

barriers and best practices in social housing’s energy
refurbishment

Well planned tool. It has been obtained :
Experts participation.
Interaction among the experts.
Integration of the contributions in the final tool.

Designed methodology has been validated by results obtained.

The assistant valuations and the obtained results demonstrate that the experts
workshop has been a success.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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ANNEX: Description of Adigsa’s social housing stock built

from 1955 to 1975 in Catalonia

a.- Reference selection of building typologies.
b.- Characterization of building from 1955 to 1975.
c.- Energy characterization from 1955 to 1975.

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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Introduction

As the final aim is the dissemination of the tool to other countries, an important point is
clarify the context of the social housing stock in Catalonia.

The context in each country is different and, although the application methodology can
be used in all cases, it will not happen the same with barriers identification and
classification in the energy refurbishment.

Therefore, it is important to know the context from which the tool is based on, to be
able to use it or if it not possible, to adapt it.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Reference selection of building typologies.

Data used is available of 60000 dwellings administered and managed by Adigsa
in Catalonia.

Reference building selection dos not refer to the total of social housing stock, but
they are certainly the most representative due to the large number of dwellings
that Adigsa manages.

Reference building selection was built from 1955 to 1975.

It refers to a selection of 39 typical constructive building, distributed in 21 districts
of Catalonia.

Reference building selection is representative of all Spain.

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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a.- Reference selection of building typologies.

Distribution of reference building

N©° m2
TYPE FLOORS (average)
31 lineal
blocks 4-5 56,74 2/landing
4/landing
5/landing
Others
2/landing
8 tower
blocks 10-16 62,77 3/landing
4/landing

Lineal block . Verdum, Barcelona

Tower block . Sant Roc, Badalona

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Characterization of building from1955 to 1975

Problematical building construction in 1985 (Adigsa inherited the 60000 housings
management).

Large stock of dwellings, located in suburbs
of big municipalities without urbanization.

The same type of building is repeated
throughout the same district.

Neighbourhood of medium compactness.

Net usable area. Maximum: 93,99m?2,
Minimum: 32,5m?; Average: 56,2m?Z.

Many constructive shortcomings related with
habitability problems.

Non-existent or deficient services (electricity,
gas....)

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Characterization of building from1955 to 1975

Facade construction sections

Stone V\ - \’
external air - - N
stone * 0.45m - \R S
cement floated 0.140m
work S S
internal air - S
1.90 W/m2K ! Tfjﬁ o

~*Hall hardness limestone of & 2000
kg/m3 EN 12524:2000 density

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Characterization of building from1955 to 1975

Facade construction sections

29 cm Backing-up brick
external air -
cement floated 0,020m
work
‘fabrica’ solid brick 0,290m
plaster 0,010m
internal air -
EXT INT
1,82 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA
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Facade construction sections

14 cm Backing-up brick
external air -
cement floated 0,020m
work
‘fabrica’ solid brick 0,140m
plaster 0,010m
internal air -
EXT INT
2,64 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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Facade construction sections

14 cm ‘Gero’ brick

external air -

cement floated 0,020m

work

‘gero’ brick 0,140m
plaster 0,010m

internal air - T NT

2,49 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



Facade construction sections

29cm Empty brick
external air -
cement floated 0,020m
work
empty brick 0,290m
plaster 0,010m
internal air -
1,24 W/m2K

: Go to index

EXT

INT

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement

ADIGSA
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b.- Characterization of building from1955 to 1975

Facade construction sections

14cm Empty brick
external air -
cement floated 0,020m
work
empty brick 0,140m
plaster 0,010m
internal air - T INT
1,99 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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b.- Characterization of building from1955 to 1975

Facade construction sections

Concrete Block

external air - .oe
cement floated 0,020m
work
conventional 0,200m a
concrete block
plaster 0,010m AP
internal air - EXT ||* < - INT
1,99 W/m2K N

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA
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Facade construction sections

Backing-up brick with
cavity wall
external air -
cement floated 0.020m
work
‘fabrica’ solid brick 0.140m
cavity wall 0.05-0.10m
partition wall 0.040m
(empty brick)
plaster 0.010m
internal air -
1.56 W/m2K

: Go to index

EXT

INT

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement

ADIGSA



Facade construction sections

‘Gero’ brick with cavity wall
external air -
cement floated 0.020m
work
‘fabrica’ solid brick 0.140m
cavity wall 0.05-0.10m
partition wall 0.040m
(‘gero’ brick)
plaster 0.010m
internal air -
1.51 W/m2K

: Go to index

EXT

INT

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement
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b.- Characterization of building from1955 to 1975

Facade construction sections

Empty brick with cavity
wall =
external air - :
cement floated 0.020m :
work O
‘fabrica’ empty 0.140m n
brick [l
cavity wall 0.05-0.10m :
‘gero’ brick 0.040m EXT : INT
plaster 0.010m LJ
internal air -
1.31 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
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b.- Characterization of building from1955 to 1975

Facade construction sections

Double sheet empty brick
with cavity wall
external air -
cement floated 0.020m
work
‘gero’ brick 0.090m
cavity wall 0.05-0.10m
‘gero’ brick 0.090m
plaster 0.010m
internal air -
1.31 W/m2K

: Go to index

EXT

INT

Research, Development & Innovation Office

Refurbishment Strategic Unit and Dwelling Improvement

ADIGSA
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b.- Characterization of building from1955 to 1975

Constructive roofing sections.

Pitch roof
external air -
arabian roofing tile 0,020m
& mortar
matched 0,010m
cavity wall lightly variable
ventilated
ceramic wrought 0,120-
0,160m
plaster 0,015m
internal air -
1,65 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA
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b.- Characterization of building from1955 to 1975

Constructive roofing sections.

ventilated flat roof (catalan)
external air -
ceramic paving-tile 0,010m
matched 0,040m
waterproof sheet 0,005m
mortar 0,002m
empty brick 0,005m
cavity wall variable
ceramic wrought 0,120-
0,160m
plaster 0,015m
internal air -
1,53 W/m2K

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index_ ADIGSA



Constructive roofing sections.

Passable roof without cavity
wall
external air -
ceramic paving-tile 0,020m
mortar 0,040m
waterproof sheet 0,005m
lightly concrete 0,100m
vapor’s barrier 0,003
ceramic wrought 0,120-0,160m
plaster 0,015m
internal air -
1,42W/m2K

: Go to index

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
ADIGSA



RESHAPE  “Toigsa

c.- Energy characterization from 1955 to 1975

Results of the survey.

Sample composed by 150 dwellings in 5 districts from
Adigsa.

87% of dwellings are owned by inhabitants.
79% have 3 rooms.

50% with 2 or 3 owners or tenants; ;: 27% with 4 or

more and 23% with 1. Average is 2,65 per dwelling.

Only 36,9% of inhabitants work outside home.

54% dwelling belongs to blocks with 1 unprotected
external wall; 33% of the total are isolated.

: Go to index

Residents n° per housing
abs - freq; rel freq.

1p.; 35;
23%

7p.;1, 1%
6p.; 4 3%

2 p.; 47,
31%

5p.; 14,
9%

4p.;21; 3p.; 28;
14% 19%

Enquiry people age (%)
0 35
35
30
25
20

15+

20
15
10 10 10
: J . l

19to 29 30to 39 40 to 49 50 to 59 60to 69 older than 69
years years years years years years

(5]
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c.- Energy characterization from 1955 to 1975

Energy supplies, consumption and use

81% have distributor duct; 18% use butane gas and only
1% don’t use gas.

Average consumption is 1.75 gas cylinders per month.

Heating

93% of housing have heating available. Most common
systems are hot water radiators (28.7%), electric heaters
(21%) and heating pumps (15.4%).

Out of the housing with heating available, 28.7% use a
combination of systems

49% changed heating system after the house renovation.

Butano gas cylinder

Research, Development & Innovation Office
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c.- Energy characterization from 1955 to 1975

Heating
. . , . Frequencies of housings with
Systems of heating which one’s housings have. S .
. . . combinations heating system (n=40)
Number of housing with different systems of
heating (frec. abs)
Warm water radiators & low-power heater | | 22,5
| | | |
B [=
Warm water radiators | ‘ ‘ ‘ ‘ | 96 Heating pumps & low-power heater [ | 20
Low-power electrical radiators | | | | | 41 Electrical radiators & low-power heater | | 15
Electrical radiators ] 31
| | | Butane heaters & low-power heater [ | 12,5
Heating pumps 30
1 | Warm water radiators & heating pumps . 110
Butane heaters 20
i Electrical radiators & heating pumps 1] 10
Any system 10
- Electrical radiators & butane heaters :| 5
Others 6
— Electrical & hot water radiators [ 1s
Devices of heating in seal circuit ] 1
0 5 10 15 20 25
0 10 20 30 40 50 60 .
. %
Ne° of housing (%)

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



RESHAPE  “Toigsa

c.- Energy characterization from 1955 to 1975

Refrigeration

68% have some cooling system available in relation to the 33% that had cooling
system before the renovation.

The used systems are electric fans (32.7%), cold and heat pumps (20.7%) and
cooling pumps (14%)

Ne of housing which have different Refrigeration sys tems (frec. Abs.)

Electrical ventilators | 49

Cold & heat pumps |31

Cold pumps (ac) |21

Any system | 48

0 10 20 30 40 50 60

N° of housings
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c.- Energy characterization from 1955 to 1975

Energy savings
98,7% of homes apply a saving measure of some kind.

Most of measures refer to habits like switching off lights, natural ventilation,
natural light usage and defreeze regularly. In a smaller percentage inhabitants
invest in equipment such as low consumption bulbs, efficient electric appliances or
temporizers.

39,3% of houses have done some action for energy saving after the house
renovation. 16% of which in the form of appliances replacement.

99,3% of housings ventilate regularly. On average, 4 h in winter and 21 h in
summer

Research, Development & Innovation Office
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c.- Energy characterization from 1955 to 1975

Other energy descriptors
91,3% of housing have a facility for drying clothes.
89,3% are gas cookers.
51,3% of the ovens are electric and 39,3% are gas.
81,3% of boilers are natural gas.
81,9% of boilers are DHW.

Energy consumptions surveyed (according to owners a nd tenants)
Average gas consumption, in EUR/month: 17,9 in summer and 29,6 in winter.

Average electric consumption, in EUR/month: 23,5 in summer and 27,7 in winter.

Research, Development & Innovation Office
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c.- Energy characterization from 1955 to 1975

Energy certification
67,3% of properties know the energy certification system of electrical appliances.
91,3% would take into account the certification in the moment of purchase.
92% ignore there is such certification in preparation.
85.3% would take the certification into account before buying or renting.

Despite the interest, only 10% would consider to perform the tasks the certificate
would propose and 16.7% assert they wouldn’t perform them.

The acceptable period for the return of the investment is 3 years (70%)

Improvements obtained with renovation

46% affirms that his comfort has improved with the refurbishment and 28% has not
noticed better comfort.

Research, Development & Innovation Office
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c.- Energy characterization from 1955 to 1975

Results of properties with the facade renovated in 2002

Slight reduction of the monthly electrical and gas consumption between the 1999-
2002 and 2003-2007 period.

Comparative table of energetic consumption for periods (consumption data per month).
BARCELONA

Period Period Difference between
1999- 2002 | 2003- 2007 consumptions
averages
Gas consumption mean in all the bills
(m?3) (N= 6) 15,55 13,85 -1,7 (-10,93%)
Electric consumption mean in all the
bills (kwh) (N= 6) 147,25 126,25 -21 (-14,26)
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c.- Energy characterization from 1955 to 1975

Invoices results

Results of properties with the facade renovated in 2002

Slight reduction of the monthly electrical and gas consumption between the 1999-
2002 and 2003-2007 period.

Comparative table of energetic consumption for periods (consumption data per month).
VALLES (Sabadell and Terrassa)

Period Period Difference between
1999- 2002 | 2003- 2007 consumptions
averages
Gas consumption mean in all the bills
(m3) (N= 6) 41 37,95 -3,05 (-7,43%)
Electric consumption mean in all the
bills (kwh) (N= 6) 129,1 121,5 -7,6 (-5,88%)
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c.- Energy characterization from 1955 to 1975

Invoices results

Results of properties with the facade renovated in 2000.

Slight increase in gas and electricity consumptions in the 1999-2000 and in the
2001-2007 periods.

Comparative table of energetic consumption for periods (consumption data per month).
Not enquiry housings in BARCELONA CITY (LA PAU)

Period Period Difference between
1999- 2002 | 2003- 2007 consumptions
averages
Gas consumption mean in all the bills
(m?3) (N= 6) 33,5 36,05 +2,55 (+6,2%)
Electric consumption mean in all the
bills (kwWh) (N= 6) 233,5 253,25 +19,75 (+8,4)

Research, Development & Innovation Office
Refurbishment Strategic Unit and Dwelling Improvement
: Go to index ADIGSA



