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1 Summary

In order to achieve the BuildHEAT Project targets and to elaborate a systemic energy retrofit
procedure of the demonstration residential buildings, it is necessary a deep assessment of
their energy consumption profile. In this sense, energy audits are a powerful tool to obtain an
overview and give advice on cost-effective energy saving priorities and advisability.

The objective of this deliverable is to report on the energy audits of the three demo cases of

the project. This activity includes the collection of all relevant data of the three demo buildings

regarding the characteristics of the building construction, Heating, Ventilation and Air

Conditioning (HVAC) and lighting installed systems, energy uses, user behaviour and national

legislation and incentives with the aim of making a comparison before and after the renovation

process of the demo buildings. The moni toring data under el aborat
dwellings is not included in here, as it is part of the report D5.5.

The proposed methodology consists of the following main phases. In the first phase, the demo
building responsible persons have been assessed and all the information to be gathered from
the buildings has been introduced to them in December 2015 by sending the questionnaire
included in this deliverable by e-mail (start-up meeting). Afterwards, each demo responsible
has selected a team of technical experts in order to gather, at building level, information about
plans, constructive characteristics, centralised HVAC systems, global energy consumptions
and national legislative and fiscal frameworks (data collection). Meanwhile, a team composed
of social experts has started organizing the visits to the single dwelling, giving special attention
to the relationship with the tenants considered during this phase as the new stakeholders. The
visits to the single dwellings have started in April 2016 adopting a door to door process carried
out by a team of both social and technical experts (site visit).

Finally, once the information has been collected, it has been analysed (analysis) in order to
elaborate this document (final report), with the aim of clustering and summarizing all the issues
related to energy consumption in the three demo residential buildings, as well as their
management, in a traceable way.
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2 Il ntroducti on

According to the Guidance note of Directive 2012/27/EU on energy efficiency, amending
Directives 2009/125/EC and 2010/30/EC, and repealing Directives 2004/8/EC and 2006/32/EC

Article 8: Energy audits and energy management

systematic procedure with the purpose of obtaining adequate knowledge of the energy
consumption profile of a building or group of buildings, an industrial or commercial operation
or installation or a private or public service, identifying and quantifying cost-effective energy

savingopport uni ti es, and r e(phe EuopeargPariament and tedCouncd af ¢

the EU, 2012b).

In addition, energy audits should always include recommendations, such as technical solutions
or operation optimization procedures. According to the Annex VI of Directive 2012/27/EU of
25" of October 2012 on energy efficiency, the minimum criteria to elaborate a proper energy
audit through four main guidelines are presented as follows (The European Parliament and the
Council of the EU, 2012a):

1 Energy consumptions and load profiles have to rely on updated, measured and traceable
data.

Energy audits have to develop an overview of energy consumption profiles of the buildings.

It is advisable to take into account Life Cycle Cost Assessment (LCCA) rather than Simple
Payback Periods (SPP) due to long-term savings, residual values and discount rates
considerations.

1 Information compiled must be sufficient and adequate to the scope defined in order to give
a reliabl e revi ew, suitabl e to t he bui
improvement possibilities.

The scope of the assessment is based on EN 16247-1:2012 Energy audits - Part 1: General
requirements and EN 16247-2:2014 Energy audits- Part 2: Buildings.(European Committee for
Standardization, 2012a, b) Owing to obtain the appropriate data, technical personnel carrying
out the audits need specific qualification and skills. Technical equipment and devices have to
be calibrated and suitable for each measuring task. The phases that should be followed when
performing an energy audit are defined in the Annex A of the EN 16247-2 standard. These
phases are: i) preliminary contact with stakeholders, ii) a start-up meeting ought to be arranged
in order to present the audit procedures, iii) data collection (through bills, metering, lists of
equipment, etc.), and iv) site visiting by the auditors for measurements, photo reports and
opinion surveys. It should be noted that this data collection has to be adapted to the

organizationdéds complexity and accuracy required.

5.6
REPORT

Figure 17 Energy audit process flow chart based on Annex A EN 16247  -2.
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This deliverable presents the results of the work undertaken to assess the inputs data

necessary to identify the demo cases energy perf

models.

The energy audit questionnaire has been the main tool used in the energy audits. Its structure
is explained in the chapter 2.1 - Methodology.

In this deliverable, Case Study (CS) results are presented in a dedicated section. Results
present the data processed and a briefing in terms of graphs or tables. It should be mentioned
t hat the fulfilled guestionnaires ar e at
architectural plans.

Finally, the main relevant aspects and information of the three demo buildings (e.g.
constructive characteristics, systems, etc.) have been analysed and compared in the
Comparative analysis of the results and recommendations chapter.

2.1 Methodology

The methodology proposed for the data collection of the three demo cases is presented in
terms of an energy audit questionnaire. The energy audit process has been introduced to the
tenants of demo cases before filling these questionnaires. Once the goals of the interview were
explained to tenants/owners, they were asked to sign an authorization form to give consent to
the use of their personal data as well as their behavioural and consumption information
(electricity and fuel bills, occupancy schedules, etc.). In some cases occupants have not signed
the authorization form and in particular, this is reflected in some missing data at dwelling level.

The template of the energy audit questionnaire that has been used is presented in the Annex
A - Energy audit questionnaire template. It is organised in two main sections related to i) the
overall building and ii) to single dwellings. The first includes general information about building
location, constructive characteristics and centralised systems. On the other hand, the second
is focused on tenant sd bantenergyaseras well as oradwealliag
individual systems.

In addition to these two sections, specific information concerning facade characteristics and
national standards, regulations and incentives was collected.

www.BuildHeat.eu Page 4 of 115
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3 Manchester case study

3.1 Information ont he overall building

3.1.1 General information

Table 17 Manchester demo building: general information about contact person, building owner and
building manager.

Name: Paul Hine

Address: Property Investment Team, Salix Homes, Diamond House, 2 Peel Cross Road ,
Salford, M5 4DT

Telephone: 0161 779 8007
E-Mail: paul.hine@salixhomes.org
Responsibilities: Project Officer- Asset Management

Name: Salix Homes

Address: Salix Homes, Diamond House, 2 Peel Cross Road , Salford, M5 4DT
Telephone: 0161 779 8007

E-Mail: paul.hine@salixhomes.org

Responsibilities: Project Officer- Asset Management

Name: Salix Homes

Address: Salix Homes, Diamond House, 2 Peel Cross Road , Salford, M5 4DT
Telephone: 0161 779 8007

E-Mail: paul.hine@salixhomes.org

Responsibilities: Project Officer- Asset Management

www.BuildHeat.eu Page 5 of 115
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Figure 27 Manchester demo building

Location and design information

The data shown in the following table are complemented with architectural project attached in
Annex C - Manchester CS: survey report and architectural plans

Table 27 Manchester demo building: location and design information.

Alexander Gardens, Salford, M7 1RY

1980

Unknown

2,072.74 m?

1,138.08 m? (Ground floor) + 505.04 m? (West Wing
first floor) + 429.6 m? (East Wing first floor)

5,072.37 m3

2 (single storey building part)

2.34 (single storey); 4.88 (two storey)

36 (0)

www.BuildHeat.eu

Page 6 of 115




~_ BuildHeat

Lower Broughton
@ Health Centres

At
S

sese
Ednaitgh R Bonniedecorations
o
Glavgow

United
Kingdom

Isle of Man

THES
Bubln U"M-:.m-

“Ireland

cert

Guernsey
dersey

Figure 37 Manchester demo building: location.

General description

A plan of the building reporting the ID of the zones is shown in the following figure.

- Il J
i \\\: %
N First floor 1 East wing
':I A

4+ O LLE T

First floor 1 West wing

Ground floor

Total floor area (int): | Key: Single storey flat roofed area Flat type 2 | Varicus non-residential

Flat type 1 Communal lounge [pitched roof) Warden's dwelling (not accessed) Corridors & Circulation

Figure 47 Manchester demo building: floor plans.
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The surface area and the use of each building zone defined in the Figure 4 are summarized in
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Table 3.
Table 317 Manchester demo building: surface areas per zone.
2,4 6. 2L | flattype 1 (x6) | 2 4265 |36.64 |36.64 |0.00
23,25
3, 5,7-10,
20, 22, 24, | Flat type 2 (x11) | 2 31.50 26.96 26.96 0.00
26, 27
1 Warden's
dwelling (not Unkno | Unkno 41.75 Unkno 0.00
wn wn wn
accessed)
Single
storey flat | \on-residential | na | UTKNO | 197,95 | UNKNO g o
Ground | roofed wn wn
area
Communal
lounge | Non-residential | Na | UTKNO | 71 63 | UNKNO g 4
(pitched wn wn
roof).
Various uUnkno Unkno
non- Non-residential N/A 65.55 0.00
. : wn wn
residential
Cprndor_s& Non-residential N/A Unkna 174.31 Unkno 0.00
Circulation wn wn
11, 12, 14,
30 32,34 Flat type 1 (x6) 2 42.65 36.64 36.64 0.00
13, 15-19,
28, 29, 31, | Flat type 2 (x12) | 2 31.50 26.96 26.96 0.00
33, 35, 36
1 Warden's
First dwelling  (not | UNkno [ unkno |, o5 ) Unkno | o
wn wn wn
accessed)
Various Non-residential
non- na | UNKNo g gz | Unkno g g9
. . wn wn
residential
Cprrldor_s& Non-residential N/A Unkno 161.71 Unkno 0.00
Circulation wn wn

*According Figure 4 7 Manchester demo building: floor plans.

www.BuildHeat.eu
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3.2 Construction typology

The following information is complemented with the architectural project and drawings
attached in the Annex C - Manchester CS: survey report and architectural plans.

3.2.1 Walls

Table 47 Manchester demo building: constructive information about walls.

Facing brick 1,700 0.77 0.102 0.40%**
Mineral wool filled | 25 0.037 0.060
External | cavity
walls* Concrete  block | 1,400 0.57 0.100
(assumed)
Plaster 1,200 0.43 0.015
Party Concrete block 1,400 0.57 0.250 0.00%***=*
walls**
Internal 1,400 0.57 0.100 and | N/A
Concrete block
walls 0.130

*From outside to inside
*These walls separate dwelling of different blocks

***\/alue taken from Table S6: Wall U-values i England and Wales; Age band F, Standard Assessment Procedure
(SAP) 2012 version 9.92, dated October 2013 (The Department of Energy & Climate Change, 2013)

**+* \/alues based on data contained in BS EN12524:2000 and in CIBSE Guide A, Section A3 (British Standards
Institution, 2000; CIBSE, 1980)

*xxxAll corridor walls and party walls appear to be of solid construction and, therefore, are assumed to have zero
heat-loss. Constructions likely to give rise to thermal bypasses may, however, be present in the end terraced flats
facing the stair-wells, but affecting small areas

3.2.2 Roofs

Table 57 Manchester demo building: constructive information about roofs.

Flat roof Unknown Unknown Unknown Unknown 0.68*
Sloping roof (270 12 (mineral | 0.044 0.16**
mm of mineral wool | Unknown wool) (mineral Unknown

fleece) wool)

www.BuildHeat.eu
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Sloping roof (100 12 (mineral | 0.044 0.40**

mm of mineral wool | Unknown wool) (mineral Unknown

fleece) wool)
* Val ue t ake®l0:fAssumed réoTldbd leues when Table S9 does applybo
version 9.92, dated October 2013, considering that roof is insulated
** Val ue t ak &0 RdofrUsvaluediwhenlioft imsulation thickness at jois t s i knowno,

2012 version 9.92, dated October 2013

***\/alues based on data contained in BS EN12524:2000 and in CIBSE Guide A, Section A3 (British Standards

Institution, 2000; CIBSE, 1980)

3.2.3 Floors

Table 6 1 Manchester demo building: constructive information about floors.

Solid Unknown | 0.42
Ground floor .

construction

Block & | Unknown | Unknown
Internal floor beam

*Calculated using SAP software and a solid concrete floor built in 1980 with floor area of 1,138.08 m2 and a

perimeter of 272.00 linear metres

3.2.4 Openings

Windows, roof windows/skylights (in common areas)

Table 77 Manchester demo building: constructive information about windows glazing in common zones.

Single (4 units) N/A a0.8 0.85 4.8
Pre 2002 double a0.7 0.76 2.8
. . 12
glazing (18 units)
Post 2002 double a40.7 0.72 2.0
X . 20
glazing (3 units)
Single (roof windows) | N/A a0.8 0.85 5.1
*Valuet aken from nTable S14: Wi ndow characteristicso, SAP 201

**Estimated values

Table 87 Manchester demo building: constructive information about windows frames in common zones.

www.BuildHeat.eu Page 10 of 115
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Timber (4units) /uPVC | 0.070 Unknown White
(21 units)

Frame

Table 91 Manchester demo building: constructive information about windows dividers in common zones.

0.065 or | Unknown 1 1

Dividers | Timber/uPVC 0.070

Table 107 Manchester demo building: constructive information about windows reveals in common zones.

Outside reveal depth (m) 0.030
Inside reveal depth (m) 0.018
Inside sill depth (m) 0.022

Table 117 Manchester demo building:  main features about windows shading in common zones.

. Softwood louvre | Exterior (only for | Manual Unknown
Shading )
window refuse rooms).
Window Type 1 Window Type 2 Window Type 3
H :
§ - i
i 8
al
#oem L Rsen #oem Boem oem

Figure 57 Manchester demo building: Windows typologies.
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Figure 6 7 Manchester demo building: detail of post 2002 uPVC frame with double glazing window on the
ground fl oor east wi ngflatioseen in thebackdrauide war den d

Doors

Table 127 Manchester demo building: constructive information about doors in common zones.

Building main | Softwood with single glazed aperture with | 3.00 0.045
access door draught proofing
External fire 3.00 0.045

Softwood door with single glazed side panel

escape  door |\ draught proofing

Type 1
External fire Softwood door with single glazed apertures 3.00 0.045
escape door . . i

Type 2 & side panel with draught proofing

dE())(;t)errnal laundry Softwood with draught proofing 3.00 0.045
Internal doors | Softwood with draught proofing N/A 0.045

*Valuet aken fr &81bA-Dbablke&, Age band A to J, SAP 2012 version 9.

www.BuildHeat.eu Page 12 of 115
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Figure 77 Manchester demo building: building main access door.

3.2.5 Centralised Heating, Cooling and DHW systems (only centralised)

The main characteristics of the centralised systems installed in the building are summarized in
the following tables.

Heating

Table 137 Manchester demo building: main characteristics of centralised heating system.

Veismann Vitodens 200 x 6
Boilers 2002 System 1980

Communal wet system supplying 36 individual properties and
communal areas.

Natural Gas
360kw Input ( Max )

Approx. 70%

Maximum supply water temperature (°C) 65

Maximum return water temperature (°C) 60

The individual properties supplied have radiators with a
mechanical phial activated room thermostat.

The radiators in the common areas are controlled by
Thermostatic Radiators Valves (TRV).

The system runs 24 hours a day as it is a sheltered scheme for
persons of fifty years of age and above, and there is a
requirement for constant hot water. There is no timed control, or
metering of the heat used within each individual property.

www.BuildHeat.eu
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Domestic Hot Water

Table 14 7 Manchester demo building: main characteristics of centralised Domestic Hot Water ( DHW)
system.

Veismann Vitodens 200 x 6
System 1980

Stored Hot Water calorifiers supplied by the communal heating
system and the stored hot water is controlled by an in line
mechanical phial operated cylinder thermostat.

There is no timed control, or metering of the heat used within each
individual property.

Natural Gas

360kw Input ( Max )

60%

Maximum supply water temperature | 65 due to legionellae
(°C) requirements

Cooling.
There is no cooling system installed.

Centralised Heating and Cooling system configuration

The heating and hot water is supplied via a centralised boiler plant room. The cascade of six
boilers feeds an integrated low loss header that keeps the system supply temperature
constantly balanced. The header feeds two heating circuits, one that feeds the common areas
and the second that feeds the individual properties.

Figure 81 Manchester demo building: boiler plant room.
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The common areas (Community rooms, corridors, toilets, laundry etc.) heating circuit supplies
the two laundry hot water storages and the radiators, of which there is a wide variety, that are
controlled by TRVOs.

Figure 97 Manchester demo building: thermostatic control on radiators within the circulation areas and
corridors (left) and laundry hot water  storages .

The individual properties circuit is split into two, one for the heating circuit and the other for the
hot water. The hot water is controlled by a local phial operated cylinder thermostat. The heating
is controlled by a living room mounted phial operated thermostat that controls the heating via

a remote valve in the cylinder compartment. The radiators in these properties do not have
TRVOs fitted.

Figure 107 Manchester demo building: hot water phial operated cylinder thermostat.
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Water distribution system

Table 157 Manchester demo building: main characteristics of water distribu tion system.

. Steel twin piped ( Flow and Return ) fully | 22mm  Communal
Heating ;
pumped pipe work only
Steel twin piped ( Flow and Return ) fully | 15mm  Communal
DHW )
pumped Pipe work only

Natural ventilation

The natural ventilation is used to provide better comfort conditions to the common zones of the
building by opening windows when residents feel the need. A precise schedule is not defined.

Mechanical ventilation

There is no mechanical ventilation system installed in common zones.

Stairways heating

There are two stairways in the building:one i s heated and the other i s
only heated at the top.

There is no set temperatur e, a s individualiragliatar,@amdt r ol | e
this can be adjusted by residents.

Auxiliary energy uses, fans and pumps (related to heating, cooling, DHW, ventilation
systems or water distribution)

Table 16 i Manchester demo building: main characteristics of centralised heating circulation pump.

W-"O -I-Win Heating Main Return to boiler 24, cycled transfer
Circulation Pump low loss header 2.2kw each of usage between
DP.ES0/115-2 ' each head

www.BuildHeat.eu Page 16 of 115
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Figure 117 Manchester demo building: heating circulation pump.

Maintenance

The main inspection and maintenance requirements/standards for heating, cooling and air-
conditioning systems are shown in Table 17.

Table 177 Manchester demo building: main maintenance standards for centralised heating system.

Service / | Bi-annually /  As | £5,500

Heating Appliances Maintenance required

Enerqgy uses

The replacement of the current cascade of boilers by 4 boilers Worcester 162 that have an
input of 100kw each is foreseen parallel to BuildHEAT project, and might bias the impact of
energy consumption.

Thei nformation on the buildingds energyismar f or ma
available. Nevertheless, consumptions information is available from 2011 to 2014. The Table

18 is filled with current values of energy price and consumption (relative to the whole building).

The electricity and gas tariff regime are based on a fixed tariff for the financial year, while the

water price is based on a weighted average of water and sewerage charges for all companies

in England and Wales (Energy Saving Trust).

Table 18 7 Manchester demo building: energy and water price and consumption from 2011 to 2014.

2011 2012 2013 2014

Day: 8.61 Day: 10.81 | Day: 10.81 | Day:11.59
Night: 4.40 | Night: 6.21 | Night: 6.21 | Night: 6.42
55,158 43,014 41,737 27,639
3.196 3.235 3.440 3.443
392,144 470,752 452,953 437,221
2.82 2.82 2.82 2.82
Unknown Unknown 2,279 775

Page 17 of 115
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As can be seen in the previous table, electricity and water consumptions in 2014 are quite
lower compared with precedent years. This is due to a lower occupancy of the building that
was definitely dismissed in the following years.

No information is available regarding current values of energy consumption by end uses.

Measuring and control devices

In the Manchester pilot, apart from the gas and the electricity meter that measure the
consumptions of the overall building, there are also other controls devices installed. Each
dwelling is provided with individual thermostats for the individual control of the heating
temperature, while in common zones are installed integral microwave and movement sensors
which reduce the lighting intensity to 20% when not required. The information regarding these
control devices is summarized in Table 19.

Table 197 Manchester demo building: measuring and control devices main features.

Living room
Room of Room
Thermostat Drayton 39 individual Temperature N/A
properties
Gas , Elster Service Gas Technolgg
Consumption Meterin 1 entrv oint | consumption Automatic meter
Meter 9 yPp P reading
Electrical Service Electric
Consumption | Unknown 1 entrv point | consumotion N/A
Meter yPp P
Liahtin All Microwave
gnting Unknown 95 communal | and N/A
sensor
zones movement

In the following figure is shown the gas meter installed in Manchester demo building.

. Gl

Figure 12 i Manchester demo building: gas meter.
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Meanwhile an image of the electricity meters is shown in Figure 13.

Figure 137 Manchester demo building: electric ity meter.

3.2.6 Lighting and other electrical equipment

The current distribution of lighting, the lighting technology, the values of units and power in the
common areas of the building are described in the following table.

Table 207 Manchester demo building: lighting inventory of common zones.

Corridors 69 1,539 Power Lite LED 4
Store / WC 6 109 LED mini
Showers 2 32 LED Vapour
Lounge 11 274 LED downlight
Boiler 6 663 LED linear
Kitchen 1 109 LED linear

The main energy features of the common electrical equipment installed in the building are
summarized in Table 21.

Table 217 Manchester demo building: electrical appliances inventory of common zones.

Elevator 2 150 10 trips per day
Common washing machines 1 4,000 5 per day
Common dryers 1 5,000 5 per day
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Maintenance

The main inspection and maintenance requirements / standards for the common electrical
equipment of the building are listed as follows.

Table 22 i Manchester demo building: main maintenance standards for common electrical appliances.

Elevator 2 lifts Quarterly £433.00

Washing machines Unknown Unknown Unknown

Common dryers Unknown Unknown Unknown
Energy uses

There is no information available related to the lighting and electrical equipment baseline.

3.3 Information on the single dwellings
3.3.1 General information

Location and geometry data

Table 237 Manchester demo building: general information on single dwellings.

Refer to Figure 4 i Manchester demo building: floor
plans.

Refer to Figure 4 i Manchester demo building: floor
plans.

42.65 & 31.50

36.64 & 26.96

36.64 & 26.96

0.00

99.80 + 73.71

2 (ground and first floor)

2.34 and 2.30

South and West*

2

3 (Bathroom, kitchen, and utility)

*according to weather data from Manchester Airport (RenSMART)
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Occup ancy

The whole building is currently unoccupied because renovations works are ongoing. However,
35 people could be considered as the average occupancy during the period from 2011 to 2013.

3.3.2 Openings

~ BuildHeat

Windows, roof windows/skylights (in the single dwellings)

Table 24 7 Manchester demo building: constructive information about windows glazing in single
dwellings.

Single (30 9, 10, 13, 17, 20, 25, 2 .
units) 27, 28, 30-36. N/A 208 0-85 4.8
Pre 2002
double glazing 29,11-19,21-31,33, 14, &0.7 0.76 2.8*
. 35.
(75 units)
*Value taken from fiTable S14: Window characteristicso,

**Estimated values

Table 257 Manchester demo building: constructive information about windows frames in single
dwellings.

Frame | Timber (30 units) /uPVC (75 units) | 0.070mm

Unknown

White

Table 26 i Manchester demo building: constructive information about windows dividers in single

dwellings.

0.065 or | Unknown 1

Dividers Timber/uPVC 0.070

Table 27 i Manchester demo building: constructive information about windows reveals in single

dwellings.
Outside reveal depth (m) 0.030
Inside reveal depth (m) 0.018
Inside sill depth (m) 0.022

www.BuildHeat.eu
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Table 287 Manchester demo building:  main features about windows shading in single dwellings.

Shading | N/A N/A N/A N/A

Figure 147 Manchester demo building: looking north along the east elevation of the east wing (windows
typologies)

Figure 157 Manchester demo building: detail of timber frame single glazing window and of Pre 2002
uPVC frame double gla zing window (right).

Doors

Table 297 Manchester demo building: constructive information about doors in single dwellings.

Dwelling main

Timber | N/A N/A N/A N/A 3.0 0.045
access door
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Figure 16 i Manchester demo building: dwelling main access door.

3.3.3 Dwelling Heating, Cooling and DHW systems

The heating and DHW systems are centralised as described in chapter 3.2.5 Centralised
Heating, Cooling and DHW systems (only centralised). Iron radiators are installed in each flat,
typically below the windows, while thermostats for the dwelling temperature control are located
at 1.5 meters height. There is not a cooling system installed in the building, neither at dwelling
nor at building level.

Regarding the mechanical ventilation system at dwelling level, a fan extractor has been found
for each bathroom and kitchen of the flats.

Figure 17 i Manchester demo building: room thermostat.

Lighting and other electrical equipment

There are no electrical equipment (TV, oven, fridge, etc.) currently installed in the dwellings
because of the renovation works.

Regarding lighting, each dwelling is equipped with:
- two incandescent lamps of 60W in living space and in bedroom;
- one 58W Crompton CP51Z florescent in the kitchen;
- one 16W Windsor LED enclosed light in the bathroom.
A briefing of the lighting power installed in dwellings is shown in Figure 18.
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m [ncandescent
® Fluorescent
mLED

Figure 187 Manchester demo building: installed lighting power in dwellings per type of lighting
technology.

3.4 Facade analysis

3.4.1 Facade technical features

Technical characteristics have been already defined in the previous sections (walls, openings,
etc.). This section aims to gather part of that information and defining the details of the
interactions between the facade and other elements of the building.

In Figure 19 two common building sections are shown. According to the position, the ID name
of the constructive detail that will be analysed are indicated.

Figure 197 Manchester demo building: analyzed constructive details ID and location in a typical building
section . Source : Manual de Fundamentos técnicos de calificacion energética de edificios existentes
CE3X (Instituto para la Diversificacion y Ahorro de la Energia (IDAE), 2012 )
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The detail A0 r e f tleeringeradtian between facade and floor slab (section). Regarding the
Manchester demo building, considering that there is thermal insulation but not air chamber in
the facade, the type of interaction is shown in Figure 20.

INT

Figure 201 Manchester demo building: detail A of the interaction between facade and floor slab (section)
Source: Manual de Fundamentos técnicos de calificacion energética de edificios existentes CE3X
(Instituto para la Diversificacion y Ahorro de la Energia (IDAE), 2012 )

The detail Bo0 r e fthrelinwradtion between facade and pillars (plans). In Manchester demo
building there are no pillars that interact with the fagade.

The detail ACO r e f the isterattion between facade and windows (sections). Regarding
Manchester demo building, this type of interaction is shown in Figure 21.

2,

Figure 217 Manchester demo building: detail ~ C of the interaction between fagade and windows (section).
Source : Manual de Fundamentos técnicos de calificacién energética de edificios existentes CE3X
(Instituto para la Diversificacion y Ahorro de la Energia (IDAE), 2012 )

The detail fDO r e f #he isterattion between fagade and flat roof (sections). Regarding
Manchester demo building, considering that there is thermal insulation but not air chamber in
the facade, the type of interaction is shown in Figure 22.

Figure 227 Manchester demo building: detail D of the interaction between facade and flat roof (section).
Source: Manual de Fundamentos técnicos de calificacién energética de edificios existentes CE3X
(Instituto para la Diversificacion y Ahorro de la Energia (IDAE), 2012 )

The deda aridfta@rnteradtian between facade and sloped roof (sections).
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In Manchester demo buildings there are two types of interactions depending of the presence
of a parapet. These two types of interactions are shown in Figure 23.

e e

Figure 231 Manchester demo building: detail ~ E of the interaction between fagade and sloped roof
(section). Source: Manual de Fundamentos técnicos de calificacion energética de edificios existentes
CE3X (Instituto para la Diversificacion y Ahorro de la Energia (ID AE), 2012)

The debairlef @hednteracbon between fagcade and overhangs (sections). In
Manchester demo building there are not overhangs.

The de&bairlef ghe interdction between facade and ground slab (sections). In
Manchester demo building this type of detail is unknown.
3.4.2 Questions linked to facade retrofitting

Maximum increase of the volume allowed after the facade retrofitting (insulation + new cladding

system)

External Wall Insulation (EWI) systems are not classed as increasing the volume of a building
in United Kingdom (UK) planning law, so there are no restrictions on the depth of insulation
that can be applied in most circumstances. Where EWI systems are to be applied on building
facades on party wall lines, adjacent to boundaries with another property or where a property
elevation is directly adjacent to a public highway or footpath, Planning Approval would be
required regardless the depth of the proposed insulation.

Urban constrain with regards to finishing and colour of the facade

It may be required a planning approval in case a new material is used for the facade retrofitting.

Urban constrain with regards to the position of the openings and wall/window ratio

In case of building an extension, building Regulations L1b state: il n mo st Ci
reasonable provision would be to limit the total area of windows, roof windows and doors in
extensions so that it does not exceed the sum of:

1 25 per cent of the floor area of the extension;
plus

1 The total area of any windows or doors which, as a result of the extensions works, no
longerexist or ar e no |(WKrggvermmerd,2qi@ck e d 0

Structure conditions

The structure of the building is in good conditions.

Evaluations on static and dynamic loads (wind and eventually seismic)
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Evaluations on wind and seismic static and dynamic loads are not available because the
refurbishment proposed does not require this level of survey.

Condensation/mould in the inner side of the existing facade

There is not experience of condensation/mould in the inner side of the existing facade.

Draught in dwellings

There is not experience of draught in dwellings.

Acoustic issues in dwellings

There is not experience of acoustic issues in dwellings.

Outdoor area accessibility for construction work

The outdoor area is accessible for construction work and there is enough space for the access
and the operation of a crane truck.

3.5 Legislative and fiscal framework

3.5.1 National standards and regulations

Specific or mandatory regulations that define comfort conditions in building

In UK, there are not specific or mandatory rules which define comfort conditions in buildings.
Nevertheless comfort is guaranteed by the followings regulations:

1. Building Regulations Part L1 A (Conservation of fuel and power) relates to thermal
performance in new build dwellings. (UK government, 2013)

Building Regulations Part L1b relates to energy efficiency in existing buildings.
Building Regulations Part F relates to ventilation.(UK government, 2010b)

The Housing Health and Safety Rating System provides guidance for non-specialists,
particularly private landlords, about the requirements under the Housing Act 2004.(UK
government, 2006)

Energy performance certificates

The energy performance certificates which are compulsory to be obtained in UK country are
listed below:

1 fOn Construction EPCofor new builds (UK government, 2012b)
1 FRDSAP EPCofor existing dwellings
In Figure 24 the template of the British energy performance certificate is shown.
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Energy Performance Certificate 8-

SAP

This home's performance is rated in terms of energy use per square metre of floor area, energy efficiency
based on fuel costs and environmental impact based on carbon dioxide (CO;) emissions

Energy Efficiency Rating

Environmental Impact (CO,) Rating

Curreat | Petential Carrent | Potentisl

g count

I B & | <4
o B
| avsa E

]

e |
England & Wales ool |

EU Dwwctve
200291EC

The energy efficiency rating is @ measure of the The environmental impact rating is a measure of a8

overall efficiency of @ home. The higher the rating home's impact on the environment in terms of

the more energy efficient the home s and the carbon dioxide (CO, ) emissions. The higher the

lower the fuel bills are likely to be. rating the less impact i has on the environment

Estimated energy use, carbon dioxide (CO; ) emissions and fuel costs of this home

[ I Curon I Potenna:

| Energy use | 196 K\h/m’ per year | 164 KWh'm* per year

|_Carbon dioxide emissions | 2.4 tonnes per year | 2.0 tonnes per year

| Lighting | £82 per year | £41 per year
Heating £332 per year | £311 per year

| Hot water £122 per year | £105 per year

The figures in the table above have been provided to enable prospective buyers and tenants to compare the fuel
costs and carbon emissions of one home with ancther. To enable this comparison the figures have been
calculated using standardised running conditions (heating periods, room temperatures, eic.) that are the same
for all homes, consequently they are unlikely to match an occupler's actual fuel bills and carbon emissions in
practice. The figures do not include the impacts of the fuels used for cooking or running appliances, such as

TV, fridge etc.. nor do they refiect the costs with service. ® Of safety inspections  Always
check the certificate date because fuel prices can change over time and energy saving recommendations will
evolve

To see how this home can achieve its potential rating please see the recommended measures

y-efficient procu

nergy Saving Trust 1o prowi

template for UK. Source: www.gatehouseestates.co.uk

(Gatehouse estates )

Other standards related to energy consumptions in building

In the Building Regulations Part L1 A (Conservation of fuel and power), regulations related to

thermal performance in new build dwellings can be found.

Regulations 35, 24 and 25

21

www.BuildHeat.eu

Regulations 35, 24 and 25 state that:

Interpretation

35(1). ‘Energy performance of a building’ means the calculated or measured amount of energy needed to meet the
energy demand associated with a typical use of the building, which includes, inter alia, energy used for heating,
cooling, ventilation, hot water and lighting.

Methodology of calculation of the energy performance of buildings
24. (1) The Secretary of State shall approve—
(a) amethodology of calculation of the energy performance of buildings, including methods for calculating
asset ratings and operational ratings of buildings; and
(b) ways in which the energy performance of buildings, as calculated in accordance with the methodology,
shall be expressed.
(2) In this regulation—
‘asset rating’ means an energy performance indicator determined from the amount of energy estimated to
meet the different needs associated with a standardised use of the building; and

‘operational rating’ means an energy performance indicator determined from the amount of energy consumed
during the occupation of a building over a period of time and the energy demand associated with a typical use
of the building over that period.

Minimum energy performance requirements for buildings

25. Minimum energy performance requirements shall be set by the Secretary of State calculated and expressed in
accordance with the methodology approved pursuant to regulation 24, for—

(a) new buildings (which shall include new dwellings), in the form of target CO, emission rates; and
(b) new dwellings, in the form of target fabric efficiency rates.

Figure 257 Extract from Part L1 A of Building Regulations.
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The items considered in the regulations mentioned before about energy consumption in
buildings are summarized in the list below:

1 Thermal characteristics of the buildings (shell including air-tightness, internal partitions,
etc.)

Heating installation & hot water supply

Insulation characteristics (u-values, g-values, etc.)

Energy demand, energy consumption and thermal transmittance limits

In UK these limits are defined byt he appr oved d cConsenatiort of fiiel dnd
power i n n e, whiahindichtésitha fiyesndain criteria to be metin order to comply with
building regulation related to new building:

1. Achieving the TER and TFEE rate

Limits on design flexibility

Limiting the effects on heat gains in summer

Building performance consistent with DER and DFEE rate

a r wn

Provisions for energy efficient operation of the dwelling.

The first criteria requires the compliance of limits in emissions (kgCO2/m?*year) and energy
demand (kWh/m?>* y e ar ) which is wverifiable wusing the
Procedure (SAP 2012), that makes a comparison between build projects and notional dwelling.

Target CO, Emission Rate (TER) and Target Fabric Energy Efficiency (TFEE) rate

22 The Target CO, Emission Rate (TER) and Target Fabric Energy Efficiency (TFEE) rate are the
minimum energy performance requirements for a new dwelling approved by the Secretary of State
in accordance with regulation 25. The TER is expressed as the mass of CO, emitted in kilograms
per square metre of floor area per year. The TFEE rate is expressed as the amount of energy
demand in units of kilowatt-hours per square metre of floor area per year. The results are based
on the provision and standardised use of specified fixed building services when assessed using
approved calculation tools.

23 In line with the methodology approved by the Secretary of State in the Notice of Approval, the
TER and TFEE rate for individual dwellings must be calculated using SAP 2012.

Figure 267 Extract from Part L1 A of Building Regulations, Section 2.2 and 2.3.

The performance requirements of the notional dwelling could be used as reference for the
design of a new building, but they are not compulsory. These requirements are summarized in
the table 4 of Building Regulations Part L1 A, which is shown in the following figures.
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Figure 27 1 Extract from Part L1 A of Building Regulations, Table 4.

Figure 281 Extract from Part L1 A of Building Regulations, Table 4 (continued).
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