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Executive summary

This report contains an explanation and detailed description of the most suitable renovation package
for the DREEAM Project selected by each Building Owner as described in task 2.3, who have selected
between 3 different renovation packages following their own criteria according to target parameters
as are: energy, investment, emissions, easiness, etc.

To carry out the renovation in the buildings, 3 components have been taken into account:

- Renovation of the envelope
« Renovation and implementation of the active components

« Energy production through Renewable Energy

For the case of Padiham, the renovation of the envelope includes EWIS, insulation of the roof and
new windows.

For the active components, the heating and DHW system is replaced: condensing gas boiler in the
case of gas & electric dwelling and electric heaters and a hot water cylinder for the 100 % electric
dwellings. To solve the problems of damps in the wall a positive input ventilation system has been
selected.

The production of energy with renewables, consist in a small photovoltaic system in the roof for each
dwelling.

For the case of Treviso, there is a deep envelope renovation that cover all the components of the
building and includes an innovative insulation system as aerogel.

The production of heating and DHW will be done by a condensing boiler for each dwelling. A
mechanical ventilation system with heat recovery unit helps to reduce de energy demand.

In the roof will be installed two systems of Renewable Energy: a thermal solar for the DHW
production and a photovoltaic for the production of electricity for the common areas

For the case of Berlin, the actions taken into consideration are the improvement of the envelope and
the implementation of renewable energy with a PV system in the roof, which includes a storage
system based on the innovative Tesla batteries.

The production of heating and DHW, based in the district heating, will remain in the current situation
due to the high efficiency of this system.
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1 Renovation pack for Padiham

1.1 Selected renovation pack

Between all the renovation packages proposed by exeleria, Places for People has decided to go
through the Concept 5 for the 100 % electric dwellings and the Concept 6 for the electric and gas
dwellings.

There are two modifications from the selected renovation pack:

« Photovoltaic system: 1,1 kWp per dwelling instead of 3 kWp
« Ventilation system: Positive input ventilation.

These are the selected renovation measures:

1.1.1 Envelope

Element Description Current U-Value Proposed U-Value)
(W/m2K) (W/m2K)
External walls External wall insulation of 80 mm 1,20 0,29
Mineral wool
Roof 250 mm mineral wool) 0,58 0,11
Windows New windows 2,80 1,20

1.1.2 Active components

Element Description Features

Heating & DHW Night storage units and electric boiler 100%

(100% elec)

Heating & DHW Condensing gas boiler, new distribution system 97 %

(gas & elec)

Ventilation Positive Input Ventilation system Reduces relative
humidity levels

1.1.3 Renewable energy

‘ Element Description Energy production

' Photovoltaic 4 solar panels (1,1 kWp) 900 kWh ‘
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1.2 Results of the selected renovation pack

The results obtained by the implementation of the renovation measures selected have been
previously calculated in the Task 2.2 and modified with de last changes.

The following graphics represents the comparison between the current situation in the Pilot Site and

the future situation after the renovation for the selected renovation pack according to these
indicators:

« Energy savings

100 % electric dwelling

Primary energy (kWh/year)

30.000

25.000
20.000
15.000
10.000

5.000

Current

After renovation

Figure 1 Primary energy Padiham 100% elec.
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Gas & electric dwelling

Primary energy (kWh/year)

Current

After renovation

« Economic savings

Figure 2 Primary energy Padiham gas&elec.

100 % electric dwelling

Energy consumption (€/year)
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Current

After renovation

Figure 3 energy cost Padiham 100% elec.
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Gas & electric dwelling

Energy consumption (€/year)

1.400
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1.000
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Current

After renovation

« CO; savings

100 % electric dwelling

Figure 4 energy cost Padiham gas&elec.

CO2 emissions (tCO2eq/year)

Current

After renovation

Figure 5 CO2 emissions Padiham 100% elec.
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Gas & electric dwelling

CO2 emissions (tCO2eq/year)

Current

After renovation

Figure 6 CO2 emissions Padiham gas&elec.
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1.3 DREEAM Tool & renovation pack

The selected renovation concepts by the Building Owner could not have been simulated in the WP1

tool due to a calculation problem with Padiham Pilot Site.

Therefore it cannot be showed the combination of all the different solutions proposed and the

Pareto diagram depending on the targets selected.
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1.4 Detailed components of the renovation

This section includes a more detailed information gathered about the components selected for the

renovation

1.4.1 Envelope

The components related with the reduction of the heating demand are the new insulation and

windows:
» Insulation
» Windows

Material Use Thickness (mm) Conductivity
(W/mK)

Mineral wool External walls 80 0,036

Mineral wool Roof 250 0,036

Feature Description

Composition NA
U-Value 1,2 W/m2K
Rw NA
Permeability Class 4
Frame PVC
Emissivity Low emissivity

13/62
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PermaRock Mineral Fibre
External Wall Insulation Systems

Overview

PermaRock Mineral Fibre external wall insulation (EWT)
systems are fire-safe, high performance thermal insulation
systems that are extremely versatile and particularly suited
for application to residential buildings, hospitals, schools, and
public buildings where the highest levels of fire resistance
and non-combustibility are required. The systems are
recommended for multi-storey, high-rise buildings and any
building that is less than Tm from a boundary.

Typical Mineral Fibre EWI system incorporating
throu oloured K or R Finish

Substrate

Adhesive

Mineral Fibre Insulation
Base Coat
Reinforcement

Base Coat

Insulation Fixing
Primer

Decorative Finish

Reinfarces
omitted for clarity

servAROCK €
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Key Features

» BRE Global Certification

» BIM Level 2 compliant (NBS BIM Library)

» Fire tested in accordance with BS 84714 - compliant with BR 135;
can be used on buildings over 18m”

« Excellent Fire Performance: non-combustible insulant (Class A1)

» Fire breaks not required

» Class O fire rating”

» Ecopoints Score of 0.10 (m?) - Excellent Rating

= Acoustic benefit over other insulant types

Quick Check

Approvals BRE Global Certification
Residential, Education, Healthcare,

Market Sectors Public Buildings, Commercial
Brickwork, Dense + No-Fines

Substrate Types Concrete, Blockwork, Metal Frame,

Timber Frame

Building Height (limitations) No limit*

Decorative Render / Finishes See table overleaf

Insulation Thermal

Conductivity (W/mK) 0.036-0.033

Insulation Thicknesses 30 - 250 mm*™

*Dependent on decorative finish type and detail design
**Dependent on density of board

B @& wD
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NOTE : 1. Insulation boards are full interlocked at all external and internal corners.

2. Each full size (1200 mm x 600 mm) board to be fixed with minimum 5 no. fixings (60 mm & heads).

3. At external building corners, vertical spacing of fixings not to exceed 300 mm.

4. Around structural openings, fixing centres not to exceed 300 mm.

5. Insulation board joints offset by minimum 200 mm.

6. Minimum board width 200 mm.

7. In addition to insulation board fixings, stainless steel reinforcement layer fixings may be required
through the reinforcing mesh for fire safety purposes on buildings above two (2) storeys.

8. Supplementary fire safety fixings are required through the reinforcing mesh along the line of all fire
barriers within the system.

9. Subject to specification additional fixings may be required, consult PermaRock for further information.

max 150mm max 150mm

Lo AL L L L L L

Board overlap
min 200mm

|+

I 1200mm

600mm

(1) PermaRock Insulation Fixing

Dashed line represents line of extemal
building corner

PermaRock Mineral Fibre Insulation
(80 mm) on PermaRock Adhesive

(3) PermaRock Starter Track ( drip-edge nosing
omitted for clarity )

Client : Sustainable Group (UK) Ltd Title : Insulation Board Fixing Pattern - 5 No. Fixing/Board

c. Drawn By : TYY Approved By : JFR
Project : Bumley - Places for People : s ) .
EI:TGRS:::WM:B Led. DREEAM Project, Padiham Project Ref: 70/383 Scale | NTS Date : 221012018
Loughborough
Leicestershire
LE11 5TW ¢ st
Tel: (01509) 262924  Email: parmarock@pammarock.com | NOtEs Criginal Size : Ad Rev.
Fax! (01509) 230063 Web: wwavparmarock.com Rev Date Amendments By Approved
Where applicable all dimensions and details should be read in conjunction with specialist consultants drawings and the project specification. Drawing No :
All dimensions should be checked on site by the contractor and any discrepancies should be brought to the attention of PermaRock Products Ltd. :
This drawing is the copyright of PermaRock Products Ltd. It shall not be copied to any other third party without the express written consent of PermaRock Preducts Ltd. | 70-382-D001
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NOTE : 1. Insulation boards are full interlocked at all external and internal corners.

Insulation board joints shall not coincide with corners of structural opening. Using L-shaped boards.
Each full size (1200 mm x 600 mm) board to be fixed with minimum 5 no. fixings (60 mm & heads).
At external building corners, vertical spacing of fixings not to exceed 300 mm.
Around structural openings, fixing centres not to exceed 300 mm.

Insulation board joints offset by minimum 200 mm.
Minimum board width 200 mm.

Supplementary fire safety fixings are required through the reinforcing mesh along the line of all fire
barriers within the system.

Subject to specification additional fixings may be required, consult PermaRock for further information.

®

@

@

@

@

&

@

@

®

®

Insulation board cut to L-shapes at corners of

structural openings
(2) PermaRock Insulation Fixing

PermaRock Insulation (type and thickness

@ Additional fixings around structural openings required to

@

@®

ensure maximum 300mm between fixing centres in a
150mm wide zone around the structural opening

to specification) on PermaRock Adhesive

@ Dashed line represents line of structural opening

Client : Sustainable Group (UK) Ltd Title : Insulation Board Fixing Pattern - Structural Openin
0 pLE) 9 Pe0NS N Drawn By : TYY Approved By : JFR
Project : Bumley - Places for People : s .
EI:TGRS:;{:W&I:G Led. DREEAM Project, Padiham Project Ref: 70/383 Scale | NTS Date : 221012018
Loughborough
Leicestershire
LE11 5TW ¢ st
Tel: (01509) 262924  Email: parmarock@pemarock com [| Notes Criginal Size : Ad Rev.
Fax! (01509) 230063 Web: wwavparmarock.com Rev Date Amendments By Approved
Where applicable all dimensions and details should be read in conjunction with specialist consultants drawings and the project specification. Drawing No :
All dimensions should be checked on site by the contractor and any discrepancies should be brought to the attention of PermaRock Products Ltd. :
This drawing is the copyright of PermaRock Products Ltd. It shall not be copied to any other third party without the express written consent of PermaRock Products Ltd. | 70-383-D002
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mesh
overlap
min 100mm

=

Rows of insulation boards interlocked at
internal corner

@ PermaRock Insulation Fixing

PermaRock Mineral Fibre Insulation
(80 mm) on PermaRock Adhesive

@ PermaRock Bedding Mortar (2 no. coats)
incorporating PermaRock Reinforcing Mesh

PermaRock K-finish (1.5mm Silicone-™)

on PermaRock K+R Primer-Colour(s)

ol as specified
LY
Client : Sustainable Group (UK) Ltd Title : Plan Section - Internal Corner
0 p(LK) Drawn By : TYY Approved By : JFR
Project : Bumley - Places for People : s .
.FI;TeRIg:::mm‘B Led. DREEAM Project, Padiham Project Ref: 70/383 Scale | NTS Date : 221012018
Loughborough
Leicestershire
LE11 5TW ¢ st
Tel: (01509) 262924  Email: parmarock@pemarock com [| Notes Criginal Size : Ad Rev.
Fax! (01509) 230063 Web: wwavparmarock.com Rev Date Amendments By Approved
Where applicable all dimensions and details should be read in conjunction with specialist consultants drawings and the project specification. Drawing No :
All dimensions should be checked on site by the contractor and any discrepancies should be brought to the attention of PermaRock Products Ltd. :
This drawing is the copyright of PermaRock Products Ltd. It shall not be copied to any other third party without the express written consent of PermaRock Products Ltd. | 70-383-D00T
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1.4.2 Active components

« Gas & electric dwelling

The production of heating and Domestic Hot Water in the gas&electric dwelling will be done by a
condensing gas boiler replacing the old conventional boiler.

There is no technical data about the selected boiler by Places for People

« Electric dwelling

The production of heating in 100% electric dwellings is made by electric heaters. The models selected
are: QM050; QM070; QM100; and QM125 and QRAD0O70 and QRAD100.

The production of DHW is made by a hot water cylinder

- Ventilation

The selected ventilation system is based in the positive ventilation. The device mounted in the loft,
provides fresh filtered air to multiple inputs to multiple areas.

Technical data of the ventilation unit is attached.
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Quantum Technical Specifications

Model No. Height m Width Installed Weight

QMO50 730mm (28.75") 185mm (7.3%) 580mm{22.9") 66ky
Qamao7o 730mm (28.75") 185mm (7.3") 703mm (27.7") 83ka
QmM100 730mm (28.75") 18Emm (7.3") BB5Smm (34.1") ‘07kg
am125 730mm (28.75") 185mm (7.3") 1069mm (42.1") “35kg
QM150 730mm (28.75") 1B5mm (7.3%) 106%mm (42.1%) “55kg
Qmaos0 0.5kW 1.0kW B.5KWh 0.4kN
Qama7o 0.7kW 1.56kW 10.9kWh 0.63<W
QM100 1.0kW 2.2kwW 15.4kWh 0.88<W
QMi25 1.25kW 2.76kW 189.5kWh 1130
QM150 1.0kW 3.3kW 23.1kWh 1. 3kKW

ENERGY CELL PACKS - Packaged separately, required in the following quantities:

Cuosane——Jameo—Jowoo——Jawor — Jown oo |
-] 8 10 12

Energy Cell Packs Required 4

Controls Electronic user interface with LCD display offering room temperature setting, seven day programmer,
installer settings, three pre-set timer profiles, holiday setting anc more.
Fully automatic charge controllar incorporates self learning algorithms to eptimise daily energy storage,

using multiple sensors to automatically adjust the charge taken basad on recent energy use patterns
and future programmed requirements.

Electronic - accurate to +/-0.3°C.

Electromechanical - limit thermostat (self resetting); cutl—o_ut (manual reset);
over temperature thermostat for fan; over temperature limit thermostat for fan.

_ Low rev/low noise heat circulation fan with variable speed and soft start.

High density bonded magnetite energy czlls.

Ther Hatdation Front, rear t-cp and ends — microporous silica.
Base — calcium silicate slab.

olour/Finish White.

3.3V coin cell battery to backup real time clock. Battery life > 5 years.
230-240V / 50Hz, Off-peak + 24 hour supply requirad.
BEAB /ENS0S33/ EMG/ GE.

Warrant Terms and corditions apply. Product must have been installed in accordance with manufacturers instructions.
Y See www.dimplex.co.uk/quantumregistration for full details.

Charge
Controller

COMFARATIVE TEST DETAILS (FOR GRAPH ON PAGE 7)

Climate Room Test Chamber The Test
A climale room was built Lo accurately replicale a room A daily temperaturs profile was set up outside the two
from typical UK housing stock. It has two external walls external walls to simulate an average heating day in
and twa infernal wal's, and the temperatures outside all a property based in Sheffield, England.
walls, ceiling and floor are accurately controlled. < 8 : 4
Minimum outside temperature +4'C
The U values of walls, windows and door are as follows: Maximum outside temperatiure +11°C
Room dimensions 4m x 3m x 2.4m
Uvalues: The heating periods were set at 07:00 to 09:00 and 16:00 to
* Double layer solid brick outer walls 2.0 23.00. The target room tharmal comfort temperature was 21°C.
* Insulated internal walls and ceiling  0.34 The following heater was tested under these corditions:
* |nsuilated flsor z 025 = 3.4kW (input) static storage heater with manual charge
* UPVC double glazed window 3.3 : 5 :
« UPVC double glazed daor 3.0 control — supplemented with a direct acting heater
¢ Air change rate 1 A/C per hour s 2.8kW (input) Quantum heater (QM125)

19/62
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costs.

Eeo Credits

Up to 10% saving

2l | g

Lifetime Range"

About

Building on the principles of the hugsly
successful and established EnviroVent FIV
systems, the MV® Loft Mounted Unit has been
designed and developed to launch a totally
new and innovative technology - Multiple Input
Ventilation {MIV®).

() *® uitra Low Watt DC motor technalogy
e
— ® Sealed for life bal bearings

off

AT
[
Ay
L )

Loft or external air supply

EJ__\ ® |ntegral Hours Pun Meter {as standard)
J

) ® Integral inteligent comfort heater (as
LN

standard)

Optional remate controlled boost facility

O
'
[ ]

® 5 year on-going maintenance free

P
L warranties
O
o ®  Provides all year round quality fiterad air
") ® Aeduces/diminates surface

=! condensation
} 1= ® Quiet operation
‘\ J

®  Removes musty odours
® Enhances heat distribution
°

Takes advantage of the benefits of solar
gain in the loft space

® Benefits asthma sufferers by reducing
dust mites and mould spores

® Reduces Radon levels
®  Fasy tainstall

® Expert fiting staff

The Envirovent MIV® Loft Mounted Unit
and MIV* Air Source are manufactured in
Harrogate, United Kingdom.

AEP.
C

* How is it different?

Instead of providing just a single source of fresh
air into a property, usually located in a hallway
or landing, the MIV® Loft Mounted Unit has the
ability to supply fresh, fitered air via multiple
inputs into areas with greater requirements for
ventilation.

Highly efficient, inputs can be situated into or
adjacent to rooms affected by increased levels
of humidity, such as the kitchen, bathrooms
and other wet rooms.

Fresh air inputs can also be located in
bedrooms or Inving spaces that suffer from
particularly bad condensation or
in the bedroom of an asthma
sufferer to reduce the level
of humidity and therefore
the house dust mite
population — a known

trigger for allergies wlq____..—

and asthma.

* Unigue EnviroVent Mini Diffuser

Available  with  the MN®
Loft Mounted Unit is the
stylish EnviroVent energy
saving diffuser, providing
an innovative alternative to
standard ceiling vents.

* Make it MIV®
Multi-Zone Destratification

Warm air accumulates at ceiling level and is
normally lost through windows and extract
fans. This air can be up to 7°C higher than the
internal air at ground level.

By introducing an amost imperceptible fresh
air supply into multiple rooms, the MIV® Loft
Mounted Unit redistributes heat around the
home by pushing the heat back down and
keeping the convection currents moving to
reduce space heating costs. By saving only 1
degree of heat this multi-zone destratification
can cut fuel bills by 10%.

These products are supplied with fue year
maintenance free wamanties.

22/62

Eue{gy ‘S:wug Benefits

" Minimum Energy Consumption

Powered by an Ultra Low Watt Brushless DC
Motor, the MIV® Loft Mounted Unit utilises the
latest technology to ensure minimum energy
consumption and long term trouble free life.

" Solar Gain

The unit takes maximum acdvantage of the
benefits of solar gain from within the loft space
- the natural accumulation of heat from the sun
on bright days. Temperatures in the loft space
are on average 3°C higher than outside, which
results in a relative saving of around 150 Watts
per day in an average modem family home.
This equates to approximately 10% of annual
heating costs.

«" Heat Distribution

Warm air accumulates at ceiling level. This
air can be up to 7°C higher than the internal
air at ground level. By introducing an almost
imperceptible air supply into the dwelling from
the Ioft space, the MNM® Laoft Mounted Unit
helps to redistribute heat around the home and
thus reduce space heating costs.

" No Need To Open Windows

To reduce humidity and condensation during
the heating season, significant energy loss
occurs by opening windows. By installing an
MWE Loft Mounted Unit and providing fresh
fitered air to the home humid air is displaced
without opening windows and thus making
significant savings to the occupier.

‘ovent

MIV Loft Mounted Unit

The Lifetime Range® |

06

dreeam



MIVE Air Source

Sclar Gain
and Summer Cooling

The MNV® Air Source takes maximum
advantage of the benefits of solar gain
from the loft space throughout the year.
Sclar gain is the natural accumulation
of heat from the sun on bright days.

Termperatures in the loft are on average
3°C higher than outside and as the
unit draws fresh air from the loft and
delivers it into the property, this results
in a saving of around 500 Kilowatts of
energy per year in an average family
home — equating to significant savings
in annual heating costs. Going beyond
traditional input ventilation, the MIV®
Air Source has the facility to source
cooler air from outside the building
when the temperature in the loft space
rises above 25°C.

Detecting the rise in temperature, the
unit starts to draw air from atmosphere
via a temperature controlled diverter
mechanism. This not only provides
efficient perception cooling into the
property during warmer weather, but
also maintains the required level of
ventilation continuously throughout the
year. This facility is greatly beneficial for
properties affected by high levels of
Radon.

Intelligent Remote Control

(optional)

Aremote control -
incorporating five -
-

mode settings:

trickle, medium,
high, boost and auto
is available. Auto-mode
enables or disables the

heater.

Annual Running Costs

Annual running costs with heater DISABLED. All
costs are based on an electricity cost of £0.15
per unit (kwWh). The calculations must therefore
be used as a guide only.

Settings

MIV® Loft Mounted Unit

The MIV® Air Source Unit has been calculated at
320 days supplying air through the fiter and 45
days sourcing directly from outside taken from
average annual temperatures.

MIV® Air Source

Trickle

Comparisons against other
household appliances

MIV® Loft Mounted Unit

Time required to consume

Househald Appance 5.9 of electriity

Fridge Freazar 20 Days

427 TV {Viewing Time) 20 Days

100W Light Bulb 148 Days

Home Camputer 4.7 Days

Gamas Consols 4.7 Days

ron 41 Hours

17 Hours

17 Loads

MIV® Air Source

Time required to consume

Househald Appance 2571 of electriity

Fridge Freazar 197 Days

427 TV {Viewing Time) 196 Days

100W Light Bulb 143 Days

Home Gamputer 4.6 Days

Dimensions (mm) ~

MIV® Loft Mounted Unit

Gamas Consals 4.6Days

ron 41 Haurs

17 Hours

17 Loads

Options & Ancillaries

ErwiroMent Mini Ciffusar 1CIF EVL SML1
Round Aigd Cucting - @100 1RD 100 X 2M

20 Bend - @100 1RD @0 BEND 100

ar

=, This technology is also ideal for new build
projects. Scan the GR code to check out the

P for new buld vides.
Al

MIV Loft Mounted Unit

Every product in  EnwiroVents  Lifetime
Range®is manufactured in Hamogate, United

Lifetime Rarge’ Kingdom.
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Did you know that we now offer bpec
h){'_‘c: approved training programmes? Gall us on
01423 810 810 for more information.
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Dimensions (mm)

MIV® Air Source

@150

95

Don't have a loft space? Don't worry, tum
to pages 9 and 10 for the Erwirovent Wall
Mounted Unit which is suitable for flats and
apartments.

Technical Specifications

Froduct

Whole houss mutiple input ventilation systam for properties with
aloft space.

Applications
MV Loft Mounted Unit
Sited in a loft space, the unit delivers air to multiple rooms of a

propenty 1o provida displacement vertiiation in ardar to improva
naoor air quality and rasoiva sondensation related probisms

MV Air Sonree

During warmar manths of tha year whan the tamperatrs in the
Ioft space exceads 25°C, the MIV* Air Source has the additional
{facility to draw air from via a

diverter mechanism. This provides effident perception cooling
1o the proparty and maintans tha requirsd kel of vertilation
sontnuously throughaut the year.

Parfarmancs & Sound Levels (as instaliad figuras)
MIV* Loft Mounted Unit

Incaming | Fan sp::wm Aiow 3::‘; ?n";?
Hir Tomp. ?:" Powsr | ws | | ab)
e ™| ) @ | @em
Tacks | o02a | 15 | 4 | <5
ig meum | 0zz | 20 | a4 | <is
e large | o021 | 2 | 8 | «is
Boost | 025 | ma | s | «s
M A Source
oo | | HE | g | G |
bt Power | ws | 0 | aBiy
(3] Setting | eppy W | @am
Tacws | 016 | 18 | a | «is
s Meum | 018 | 24 | 4 | <5
o large | o023 | m | 7 | <15
Boost | o031 | 26 | 1 | 1s
Tioke | o028 | 2 | 73 | -
so5 | Medum | o3 | w2 | ss | -
a
lamge | o033 | mm | w28 | -
Boost | o036 | 4 | 157 | -

{1) The wnit perfonns in 'condensation control mode' at air
temparaturas bakow 19°C

i2) At abave 19°C the unit mcreases airfiow rales per sstting by
10%

{3) The unit pedforms in ‘summer by-pass mode' at air
temparatures at or above 25°C

4] Powear usags with haater disabiled

Instaliation

Full installation guids is sndased with all products; or sent

separately in advance - if required

Matar

Incarparates the Uitra Low Watt DG motar tachnology with sedisd

for He ball bearings designed to opéerate cantinuously at a pre-set

‘background' rate,

Fan

I a 140 x 220mm centre mountad farward curved cantrifugal fan.

Fifter

Is a synthetic fibre based fiter mat to G4 standard in accordancs
with ENT79 standard ratings. The filter should conform to all
European Union and US fire dassification standards @g. DIN
53438-F1 and ULS00-dass 2) and be self-sxtinguishing.

Servicing / Maintenancs

Achieved by removal/exchange/replacement of fiters and
consumable items. There shoud be no requirement for any
mantenancs within tha five yaar panod.

Guarantss

Caversd by an an-gaing, repaatable 5 year wamanty, subjsct 16
tha complation of spacifisd mantenance.

EVL-TS MIVE Lot Mounted Unit

MIV® Air Source with heater

EVL-H-IN-TS
1ACSMOKEALARM

MIVE Infine with heater

Intagral 'Intalgent Low Temperaturs' Comfort Haater
Powered by a single supply and capable of hokding incoming
air temperatures accurately = aund 10°C. The integral heater
dement is manufactured in a sl tubular shaath matedal andnat
in open wirs farmat.

Accraditations

This product is in conformity with the Europsan Low Valtbige
Directive 2006/9EEC ond the EMC Directive 200410WEC
induding amendments. Full compliance with the relevant pans of
the standards supparts: i 1] =
peduct with the provisians of the abava mentionad EC Directives.
Lo Voltages Dirsctive

EN60035-1:2002, +AT:2004, +AT1:2004, + A2:2008, +A12:2008,
+A13:2008, +A14:2010

N B0035-2-80 2003, +A1 2004, +A2.2008

EMC Diractive
ENS5014-1:2006 {EMISSIONS)

397, +A1:2001 Cat ¥ (IMMUNITY)

EME50 14
BBA

Certificats Mo: (0/804%

Performance Curves v

MIVE Lot Maunted Unit with heater

MIV® Air Source with heater and wireless control

Smoke alarm for the above units

St Prassure (Pal

e w BB HEEEESE

Sitatic Pressum (Pa)

St Prezsurs [Pl
e BEEHEEEES

1. MV Loft Mourtad Urit Koy eeffifes Trickie
2. MW® Air Sourca with surmmer by- Mexdiim
pass NOT activated B Lo

3 MN® Air Saunca with summer by-
parss activated == Boost

Performance curva resuits are based on the unit urming below
1PCand exchude ancillaries

enviroventc

MIV Loft Mounted Unit

For more information cn these products call 0345 27 27 810
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1.4.3 Renewable energy

« Solar photovoltaic

The photovoltaic system is composed by four solar modules for each dwelling that give a total of 1,1
kWp.

The energy produced by the system will cover de energy demand for the common areas. The
production of the system have been simulated, giving the following results:

DHW demand (kWh) Production (kWh)

Jan 0,91 28,0
Feb 1,58 44,2
Mar 2,80 86,9
Apr 3,46 104
May 3,80 118
Jun 3,78 113
Jul 3,60 112
Aug 3,04 94,3
Sep 2,64 79,3
Oct 1,84 57

Nov 1,16 34,7
Dec 0,84 25,9
Average 2,46 74,7
TOTAL 897

25/62
o@d reeam



= Clearline

1}4 x .
Solar Photovoltaic Panels Ah-_ifUSIOH

Mechanical Specification

Aperture Area m? 16

Height (up roof} mm 1,640

Fire Rating to BS 476-3 AA
Standards IEC61215, 61730, TUV, MCS05 , MCS12

a g g g - Cleariine PV sola s h: b th ly tested, not onl ki i t, but
Simple roof integration with clean, low-profile aesthetic e & Bl et T e sl ek el 85 SSrRY o0 S Sl

for new build and retrofit

Rapid installation times of less than 1hour/kWp easily Electrical Specification

achieved _---

Peak Power 270

Compatible with the widest range of slate and tile _

including special fixings for Scottish slate roofs i o CalE ----

----

----
--_

Cell Type ( -crystalline Silicon)

o _ - —--_

Current Temperature Coefficient %1°C 0.054

Fitted during the normal roofing programme, enabling
clarity of responsibility and safe working practices Maximum Power Current (lmps)

Achieves highest fire rating and wind resistance without Short Gircuit Current (Isc)
modifications to the roof

nnOnno
/) _ —
3 B \
:JQEU%L |-V Curves e ::\ s
%%%S%E j: PV16-270 /\ \
9 COOO00 . \\
- s . \‘\
. \\
\\
\

20
Voltage (V)

300/270 260P-B 260P-W

Design resistance to ultimate loads includes a partial material safety factor of 1.0
2 Subject to @ manufacturing tolerance of +0 [+3%.
Based on aperture area.
Neminal Operating Cell Temperature - . = 3
Electrical specification measured under standard test conditions: Iradiation 1 KWim? with light spectrum AM 1.5 and a cell temperature of 25°C. V I r‘l d I a n

solar

©) Viridian Concepts Ltd. 2017 . Not to be reproduced either whelly or in part without the express written permi of Viridian Concepts Ltd
Viridian has a policy of continuous improvement, and reserves the right to alter the specifications without n Viridian has made every
effort to ensure the accuracy of information, but does not accept lability for any errors or omissions.
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Treviso (IT)

Pilot site

27/ 62 &
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2 Renovation pack for Treviso

2.1 Selected renovation pack

Between all the renovation packages proposed by exeleria, ATER Treviso has decided to go through
the Concept 1, which includes the following renovation measures:

2.1.1 Envelope

Element Description Current U-Value Proposed U-Value)
(W/m2K) ~ (W/m2K)
External walls External wall insulation of 160 mm
EPS + 10 mm aerogel for thermal 0,99 0,18/0,16
bridges
Roof 200 mm rock wool (non passable roof) 1,06 0,18/0,31
and 80 mm XPS (passable)
Ground floor 200 mm XPS 1,00 0,26
Windows 3-glazed window 2,34 1,10

2.1.2 Active components

Element Description Features

Heating & DHW Individual condensing boiler with storage tank 97%

Ventilation Mechanical ventilation system with heat Upto75%
recovery

2.1.3 Renewable energy

‘ Element Description Energy production
Solar thermal 26 solar collectors (67,86 m?) + 1.500 | 22.717 kWh
centralized storage tank
Photovoltaic 26 solar panels (8,5 kWp) 8.000 kWh

28 /62
ocgd reeam



2.2 Results of the selected renovation pack

The results obtained by the implementation of the renovation measures selected have been
previously calculated in the Task 2.2.

The following graphics represents the comparison between the current situation in the Pilot Site and

the future situation after the renovation for the selected renovation pack according to these
indicators:

« Energy savings

Primary energy (kWh/year)

160.000
140.000
120.000
100.000
80.000
60.000
40.000
20.000
0

Current

After renovation

Figure 7 energy consumption Treviso.
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« Economic savings

Energy consumption (€/year)
20.000
15.000
10.000

5.000

Current

After renovation

« Economic savings

Figure 8 energy cost Treviso.

CO2 emissions (tCO2eq/year)

Current

After renovation

Figure 9 CO2 emissions Treviso
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2.3 DREEAM Tool & renovation pack

The selected renovation concepts by the Building Owner have been simulated in the tool in order to
check all the different solutions possible combining all of them in different ways.

In the following illustration, there is the result of the tool obtained by selecting the refurbishment
measures explained in the section 2.1 of this report. Depending on the evaluation criteria of the
building owners, a total amount of 39 different targets can be analysed. For the example below,
Investment costs and Primary Energy total have been selected:

Optimal Strategies

Refurbishment strategies
1400000

1300000
1200000
1100000 s
1000000
900000 .
200000 LTEN
700000 L
600000 - .
500000 .
400000
260000 230000 300000 2320000 340000 360000 330000 400000 420000 440000

InvestmentCosts

PrimaryEnergyTotal
Figure 10 DREEAM tool results Treviso

The WP1 Tool give us an output of 31 results for the selected renovation pack. An analysis of
sensitivity has been made to compare how affect to go through a less energy savings solution or a
more expensive solution:
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Optimal Strategies

Option 3

/ Refurbishment sirategies
- / Option 1
[

L
]

% 1o ’ ;
O *q e.é(’/ Option 2
= %,
&
= -,
= L
] ol
L™ "
L
400000
26000 1]l 3000 200 340000 350000 2000 4000040 420000 44 14}
PrimaryEnergy Total

15%

Figure 11Renovation solutions comparison

If we have selected the Option 1 as reference, a solution which implies a less energy saving reduction
can be Option 2, that has 15 % Primary Energy total. However, the impact in the investment is much
higher, the total investment of this solution will be reduced in a 30 %.

Furthermore, Concept 3 represents a combination of renovation measures which implies higher
energy savings (3% more) has an increment in the investment of 17 %.

From this analysis arises the need to select which of all the solutions shown is more optimal, that
means, which implies a better balance between both desired target parameters.

These optimal solutions are found at the point of tangency if we draw a line outside the curve:
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Optimal Strategies

@
@
- - !
% .
g 0.‘ +
7] KR =
v .

il o7 LY
) J";’* Z\.\
o AWE AP - - I
'EJ' A\ ...,,.f
= ] o0 |
ﬁ *, e @

Target Parameter2

Figure 12 Optimal solution

This means that if we move to the left of that point in the graph we will be penalized to a greater
extent in parameter 1 and if we move to the right in parameter 2

33/62
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2.4 Detailed components of the renovation

This section includes a more detailed information gathered about the components selected for the

renovation

2.4.1 Envelope

The components related with the reduction of the heating demand are the new insulation and

windows:

» Insulation

» Windows

Material Use Thickness (mm) Conductivity (W/mK)
EPS External walls 160 0,036
Aerogel Thermal bridges 10 0,015
Rockwool  Roof (non-passable) 200 0,035
XPS Roof (passable) 80 0,036
XPS Ground floor 200 0,036

Composition 3+3/18/4/18/3+3
U-Value 1,1 W/m2K
Rw 37dB
Permeability Class 4
Frame PVC
Emissivity Low emissivity

34 /62
/ ocgd reeam



153 Q40N QL3S0 11 VIDNYES JTvIA
153 ANs OLIAHS0dd VSE OUNd ODE08 VIA

1SIAD TJE0ON OIS0 T VIDHVET ITVIA
153A0 NS OISO TVEE OaNd ODA0E VA

T e — =
b e
1 :
it - L WL AL LA ON .
| P TR TR T ] X B
= o ey & 43 g v 4 i ey g o u
e Pt
00°60'Y-3d 003 G40 1601 2 IHOVILMITDR OSATHL
WOUFDHING INCTYDATVIOE 3 VIIVNITHOVH LS FNOCNTLONWA ¥ H3d
Sy QMLND3S3 OLLID0Hd
BGOLLd | [y osvasiovcus i shingoss [ N8
e | 2 B e p e e JE LY 4
(10T o0 97 PP osiL ¥ W90

FIOT * LOOT AruogBagg osppenyy eummidar]
- I BHHA LMALG F1Ea
LADNAN OINHVASTH

e

MW ANCITIS
HONE SINOYE 3 INDIBD
WO = ODUSOd I NIT Fras o3 AT

IS3A0 QNS OL3HS0N © | VIDNYES 3TvIA
153A0 Q0N OL34S08 *VSE CENd 0008 ViA

153 ONS OLI34S0E4 || VIDNVES 31VIA
153 QYON OL3JS0H *VEE OHNd OOH0E WiA

N LA

wa g o s 3 g0 g4 Beunk =

O U EY330U 1 DU 14 PSR [ Odil ONYId 130 VINVID ¥T13N JIYONTE ONYACHLIS 3553
s i “FHNMISOS VO IIVYNOONOD JONVEIA IO
1T 543 DIORIRe o000 @ Duss OEIWNN O30 NN ONVINSIE INWOONOD | IEWVEINT WION

) || [

35/62



| e
]
£ Elgl‘gi“!ﬂ“ .
hatheCusE g S
P P L e e b ey T e e L L
- R L R | . o
. DEAIHL B e
00°90°¥-3d o1 COBC (N T IOV O

VOHLIOHING INOCYOA VDR 1 VIMVNERIONMLS INOINALTNYA ¥ H3d

OALLNTDFS53 OLIFD0H

(a1 FETENT

e |~ B e VETLY 4

THO VLANIENOD DLIFD084 K] TUI YNmaA YITITY acalnaLy

apsagine ogent o cANEuD DDTH|E Aaon | §
| w003, Sou seeod (5
CUTIRgOd U SOTDIUSET IS DIEEID U SETADE |1

(LT #0190 97 PP 58118 W)
FIOT * LOOT AruogBagg osppenyy eummidar]
- sumgum 3 oy 3 odddnpgas o) aad opusg - 31 TE D LIAIE P10
OOLLIDHANT OLNAIVINTLIAL - OOLLTRMANS OINHVIST
AVENALNALA 10 LLNAANALND ¥ QOFTHE 1 00NV

B O m

DU DR

6 143 DY B0 DD TR

445 00F S CHUOHD DUBRA00 [T

L3 DIOTI D{UBLLED 1P 041D 8 Casaand
P13 £43 A W ST © Cus I

Lol 4} “ 01 Wi 005 S

IAILLNYLSOD 1§VI10DILdVd

|

== d| =i

i ) / _.._

ot

B

OUVY41d OLVIS

OUID0Hd

_0DVAY &4D]
#9¢'17Hep pan

1l

LB

o512

OLLY41a OLVIS

Tz

r
©oVEY 6AD] |Boyap ipas

o5z

QLID0Yd

36/62



2.4.2 Active components

« Condensing boiler

The production of heating and Domestic Hot Water will be done by a condensing gas boiler
decentralized replacing the old conventional boiler.

In each dwelling will be installed a boiler with the following features:

Feature Description

Power 25 kW

Max efficiency 108 % (dir.92/42/EEC)
DHW flow rate 13,8 I/min
Sound level 50 dBA
Weight 35 kg aprox
Dimensions 710x400x330
Expansion vessel 101

37/62
o@d reeam



_.ﬂ.neﬂuoi:-cmni:uaguscw:ﬁﬁ_u!_:g
QN ODHOE IW-H0L T INCIZVIILITVRDIY -OSIATHL
VOLLIDHINT INCIZYNATVNDIY 3 WIHYNICHOVHLS

T e sk v a5ing

OSIAZHL 1P sunwod _ OSIATHL 1P BPRUINOIG

WONIDAT

38/62



« Ventilation system

The ventilation system consist in a decentralized installation which includes a heat recovery unit with

enthalpic heat exchanger.

These are the features of the technical data:

Feature Description

Model

Efficiency Temp winter
Efficiency Enth winter
Efficiency Temp summer
Efficiency Enth summer
Nominal air flow

Ext static pressure
Power input

Sound pressure level
Elec. supply

39/62

AERMEC TRS35
77 %
63 %
63 %

61%
270-350 m3/h
30-90 Pa
45-120 W
25-31 dB(A)
230/1/50 V/ph/Hz
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2.4.3 Renewable energy

- Solar thermal

The solar thermal system is composed by 26 collectors, having a total collecting surface of 57,20 m?.

The production of hot water is stored in a 1.500 | tank. The hot water is supplied to each dwelling as
a preheated water for the condensing boiler.

The following table represent the production of the system in relation with the DHW demand:

Month DHW demand (kWh) Production (kWh) Coverage (%)

Jan 2.847 483 17,0
Feb 2.571 1.328 51,7
Mar 2.847 2.093 73,5
Apr 2.755 2.203 80,0
May 2.847 2.751 96,7
Jun 2.755 2.755 100,0
Jul 2.847 2.847 100,0
Aug 2.847 2.847 100,0
Sep 2.755 2.301 83,5
Oct 2.847 1.647 57,9
Nov 2.755 712 25,8
Dec 2.847 749 26,3
TOTAL 33.518 22.717 67,8
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« Solar photovoltaic

The photovoltaic system is composed by two rows of 13 solar modules that give a total of 8,5 kWp.

The energy produced by the system will cover the energy demand for the common areas. The
production of the system have been simulated, giving the following results:

DHW demand (kWh) Production (kWh)

Jan 13,8 429
Feb 22,9 642
Mar 30,7 950
Apr 34,5 1.040
May 39,3 1.220
Jun 40,0 1.200
Jul 42,6 1.320
Aug 38,6 1.200
Sep 31,9 957
Oct 22,6 701
Nov 15,2 456
Dec 13,2 410
Average 28,8 876
TOTAL 10.500
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Berlin (GE)

Pilot site
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3 Renovation pack for Berlin

3.1 Selected renovation pack

Between all the renovation packages proposed by Exeleria, Berlin 1892 has decided to go through
the Concept 1 (which is currently being redefined due to identification of recent technical issues*,
during the course of renovation and thus not fully reflected in this report), which includes the

following renovation measures:

*The insulation of the basement ceiling has been omitted. Due the routing of the pipes in the basement,
insulation would not be effective. Because of that, parts of the ceiling could not be insulated, so there would be

too many losses.

3.1.1 Envelope

' Element Description Current U-Value Proposed U-Value)
(W/m2K) (W/m2K)
External walls No actions proposed 0,50 -
Ground floor 120 mm mineral fibre 1,10 0,23
Roof 240 mm polystyrol 0,50 0,14
Windows 3-glazed window 2,30 1,00
3.1.2 Active components
Element Description Features
Heating & DHW No actions considered in the district heating -
Ventilation Replacement of the extraction ventilation -
system in bathrooms

3.1.3 Renewable energy

The PV calculation needs to be revised according to a different set of PV installation.

Element Description

Photovoltaic 231 solar panels (378,84 m?) and a storage
system of 92 kWh

Energy production

74.676 kWh
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3.2 Results of the selected renovation pack

The results obtained by the implementation of the renovation measures selected have been

previously calculated in the Task 2.2.

The following graphics represents the comparison between the current situation in the Pilot Site and

the future situation after the renovation for the selected renovation pack according to these

indicators:

« Energy savings

Primary energy (kWh/year)

600

39-42
500

400
300
200

100

Current After renovation

« Economic savings

Figure 13 energy consumption Berlin

Energy consumption (€)

140.000 25-28%
120.000
100.000
80.000
60.000
40.000

20.000

Current After renovation

Figure 14 energy cost Berlin.
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« Economic savings

250,00

200,00

150,00

100,00

50,00

0,00

CO2 emissions (tCO2eq)

/

27-2

Current After renovation

Figure 15 CO2 emissions Berlin
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3.3 DREEAM Tool & renovation pack

The selected renovation measures analysed in the Task 2.2 have been simulated in the tool in order

to check all the different solutions possible combining all of them in different ways.

In the following illustration, there is the result of the tool obtained by selecting the refurbishment
measures selected. Depending on the evaluation criteria of the building owners, a total amount of 39
different targets can be analysed. For the example below, Investment costs and Primary Energy total

have been selected:

Optimal Strategies

Refurbishment strategies

i W
LULUUUUL

’wwﬁ Concept 1

14000000 “so /
- L]
-
Qi,.

osis

12000000

InvestmentC

------------

Figure 16 DREEAM tool results Berlin

The WP1 Tool give us an output of 68 results for the selected renovation pack, among the renovation

concept selected is included.

As it is shown in the point cloud obtained in the graph, no curvature is shown that implies a
differentiation between the obtained results. The overall renovation measures obtained are

arranged in a straight constant slope.

That means that an increase in the energy savings obtained implies a proportional increase in the

initial investment.
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3.4 Detailed components of the renovation

This section includes a more detailed information gathered about the components selected for the
renovation

3.4.1 Envelope

The components related with the reduction of the heating demand are the new insulation and

windows:
« Insulation
Material Use Thickness (mm) Conductivity
(W/mK)
Mineral fibre Floor 120 0,035
Polystyrol Roof 240 0,035
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Windows

Feature Description

Composition 3 layers, 2 cameras
U-Value 1,0 W/m2K

Rw 37 dB
Permeability Class 4
Frame PVC
Emissivity Low emissivity
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3.4.2 Active components

« Heating and DHW

The production of heating and Domestic Hot Water provided by the district heating will not be
implemented with any measurement due to the high efficiency of the system.

For this reason that the system will prevail as it is in the current state.

« Ventilation system

Extraction ventilation system in bathrooms is replaced for a new one with better properties.

These are the possible features of the device to be installed:

Feature Description

Model S&P Silent-100
Power input 8W

Elec. supply 230/1/50 V/ph/Hz
Speed 2.400 rpm
Sound pressure level 26,5 dB(A)
Nominal air flow 95 m3/h
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3.4.3 Renewable energy

« Solar photovoltaic

The photovoltaic system is composed by 231 modules Viessmann Vitovolt 300 Typ M300 PA and a
storage system of 7 batteries Tesla POWERWALL 2AC, which can storage 92 kWh.

The annual total production of the photovoltaic system is 74.676 kWh. In the following graphics it

can be seen the curves of energy production compared with the energy demand in the best (June)

and worst (January) month of the year:

Jan
30

1 4 7 10 13 16 19 2 M

Hour in the day
mmm Enargy in Batter [kWh]

+— Electricity consumption [kWh)

Jun
35

—a— Electricity output of PVs [kW]

30

25

20

kWh

15

i0

. e 0 +-a - oo

1 4 7 10 13 16 19 2 N

Hour in the day
= Energy in Battery [kWh)

o Electricity consumption [kWh] —e— Electricity output of PVs [kW]
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Vitovolt 300
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VITOVOLT 300

o @ M 245

Patented by Viessmann, the switching absorber coating protects high-performance
flat-plate collectors against overheating and stagnation.

The right model for every house

The right photovoltaic module for any
requirement: The Vitovolt 300 product range
offers monocrystalline modules up to an
output rating of 270 Wp. The range also
includes 48 or 60 cell polycrystalline modules
that have an output of up to 260 Wp.

High yielding photovoltaic modules;
quality without compromise

Vitovolt 300 photovoltaic modules are
distinguished by their high output,
uncompromising quality and extensive
product and performance guarantees.

In addition, all modules offer only ‘plus’
output tolerances as standard. You benefit
from an increase in output of up to 5 Wp as
aresult. Our photovoltaic modules are suitable
for installation on the roofs of detached
houses and apartment buildings, as well

as on commercial and industrial premises.

Attractive design

Vitovolt 300 modules are distinguished by
their design and dimensions. Modules in the
MSBC series feature a black anodised frame,
monocrystalline cells in & particularly dark
hue and & black Tedlar film. Extraordinary
design has been combined with the highest
performance values! The effect is even more
architecturally stunning when these modules
are incorporated into a flush mounted roof
integration system.

Take advantage of these benefits

B Positive output tolerance for additional output of up to 5\Wp per module

B Antrreflection glass for high yields

B Security of investment resulting from product guarantee extended to 10 years and
a 25-year output guarantee 1o at least 80 % of rated output

® High module efficiency of up to 16.8 %

B Non-twisting anodised aluminium frame

W Strict cell selection process for balanced and high value appearance

B High operational reliability as a result of three bypass diode jumpers

B Tested Viessmann quality: Every photovoltaic module is subjected to an optical
and electrical quality test

B Standardised process for the ability to recycle all Vitovolt 300 modules in a
sustainable and efficient manner

Monocrystalline photovaltaic module Vitovolt 300 with black
anodised frarme and dark Tedlar film
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Polycrystalline photovoltaic module Vitovolt 300 with 48 or 60
cells in a compact design
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Vitosol 100-FM flat-plate collectors

Vitosol 100-FM Vitosol 100-FM

(type SV1F} (type SH1F}
Gross area m? 2.51 2.51
Absorber area m? 2.32 2.32
Aperture surface m? 2.33 2.33
Dimensions
Width mm 1066 2380
Height mm 2380 1056
Depth mm 72 72
Weight kg 42 42

Vitosol 100-FM flat-plate collectors

Vitosol 100-FM individual collector Type SVKF SVKG
Absorber area m? 2.01 2.01
Gross area m? 218 2.23
Aperture surface m? 2.02 2.02
Dimensions

Width mm 1066 1070
Height mm 2066 2080
Depth mm 73 73
Weight kg & 38

Vitosal 100-FM (type SVKH for on-roof installation
Vitasal 200-F {type SVKG) for in-roaf installation

Vitovolt 300 photovoltaic modules

Vitovolt 300 Vitovolt 300 Vitovolt 300
Tvpe M260 MSBC Vitovolt 300 P250 PSEB P250 PGHA
¥H M265 MSBC ~ P200PSEA  P255PSEB o0 7
M270 MSBC P260 PSEB
Output category Wp 260 -270 200 250 - 260 250 - 255
Module efficiency % upto 16.8 15.19 up to 15.97 upto 156
Type of cell Monocrystalline Polycrystalline  Polycrystalline  Polycrystalline
Dimensions
Width mm 983 986 989 990
Height mm 1639 1335 1654 1650
Depth mm 40 46 40 42
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POWERWALL

Tesla Powarwall is a fully-integrated AC battery system for
residential or light commercial use. Its rechargeable lithium-ion
battery pack provides energy storags for solar self-consumption,
load shifting, and backup.

Powerwall’s elactrical interface provides a simple connection to
any home or building. Its revolutionary compact design achieves
market-leading energy density and is easy to install, enabling
owners to quickly realize the benefits of reliable, clean power.

PERFORMANCE SPECIFICATIONS

AC Voltage (Nominal)

Feed-In Type

Grid Frequency

Total Energy’

Usable Energy’

Real Power, max continuous
Real Power, peak (10s)
Apparent Power, max continuous
Apparent Power, peak (10s)
Maximum Supply Fault Current
Maximum Output Fault Current
Overcurrent Protection Device
Imbalance for Split-Phase Loads
Power Factor Output Range
Power Factor Range (full-rated power}
Internal Battery DC Voltage
Round Trip Efficiency'*

Warranty

120/240 V

Split Phase

B0 Hz

14kWh

13.5 kWh

5 kW (charge and discharge)
7 KW (discharge only)

5.8 kVA (charge and discharge)
7.2 kVA (discharge only)
10kA

32A

30A

100%

+/= 1.0 adjustable

+/-0.85

50V

S0%

10 years

COMPLIANCE INFORMATION

Certifications

Grid Connection
Emissions
Environmental

Seismic

UL 1842, UL1741, UL 1873,
UL 8540, UN 38.3

Worldwide Compatibility

FCC Part 15 Class B, ICES 003
RoHS Directive 2011/65/EU
AC1586, IEEE 893-2005 (high)
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MECHANICAL SPECIFICATIONS

Dimensions

Weight

Mounting options

1150 mm x 755 mm x 155 mm
(45.31inx 28.7 Inx 6.1 in)

125 kg (276 Ibs)

Floor or wall mount

755 mm 155 mm
(29.7in) (81in)
|
|
TEEBLHA ‘
f
1150 mm
(453 i)
{
b 1

ENVIRONMENTAL SPECIFICATIONS

Operating Temperature
Operating Humidity (RH)

Storage Conditions

Maximum Elevation
Environment
Enclosure Type

Ingress Rating

Wet Location Rating
Pollution Degree Rating

Noise Level @ 1m

-20°C to 50°C (-4°F to 122°F)
Up to 100%, condensing

=20°C to 30°C (=4°F to B6°F)
Up 10 85% RH, non-condensing
State of Energy (SoE): 25% initial

3000 m (9843 ft)
Indoor and outdoor rated
NEMA 3R

IP67 (Battary & Power Electronics)
IP58 (Wiring Compartment)

Yes
FO3

< 40 dBA at 30°C (B6°F)




TYPICAL SYSTEM LAYOUTS

WHOLE HOME BACKUP
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4 Conclusions

Deep renovation actions in buildings can reduce significantly the energy demand, the cost of the

energy consumption and the greenhouse emissions

At present, in Europe there is a high stock of buildings with a remarkable potential of energy demand
reduction thought a renovation and the use of Renewable Energy. This can help to reach the targets
in the European Union for 2020 in terms of climate and energy.

Normally, one of the biggest problems in the evaluation of performing a renovation in buildings is
that only economic savings are considered, despite of many other advantages associated to this

process.

The main actions to achieve the energy reduction in buildings are the following:

« Envelope: Thought the envelope of the buildings are produced most of the energy loses. It is very
important in a renovation to upgrade the thermal properties of the building before go through other

renovation measures.

« Active components: Technology is being developed all the time and consequently in the market exists
more efficient components to convert energy. To invest in energy efficiency is very profitable. Also the
active components go in the same line with the comfort of the tenants. Each time is more common to
have mechanical ventilation systems that filter and condition air apart from renovate it.

- Renewable Energy: To reach the targets of energy savings cannot be done only reducing the demand,
it requires also the own production of energy. That can be done with the implementation of
Renewable Energy. There are many sources of Renewable Energy, but not all the existing technologies
can be can be adapted to residential buildings. The most common technologies used are solar thermal
for the production of DHW and solar photovoltaic for the production of electricity.
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