APPENDIX A - PROPOS

METHODOLOGY
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Performance evaluation has been undertaken using compliant software in accordance with Approved
Document L of the Building Regulations 2021 and the National Calculation Methodology (NCM) for assessing

the energy performance of buildings required. Modelling has been carried out as follows:

e Non-Domestic: Tested by a certified CIBSE Energy Assessor using government approved Dynamic
Simulation Modelling Software IES virtual Environment which can assess compliance against Part L 2021
and the National Calculation Methodology (NCM). ‘Be Seen’ results have been calculated using the CIBSE

TM54 methodology.

Notes:

e The Developed Design of the building has not yet been undertaken, therefore reasonable assumptions
about the performance of the building envelope and building services have been made based on
consultation with the design team.

BUILDING FABRIC INPUTS

U-VALUES OPAQUE

ELEMENTS

WINDOWS & GLAZING
DOORS (EXISTING)

WINDOWS & GLAZING
DOORS (NEW)

THERMAL MASS
THERMAL BRIDGING

AIR PERMEABILITY

External Walls (Existing Cavity Block) - U-value
External Walls (Existing Terrazzo Facade) - U-value
External Walls (New Facade) - U-value

Basement Wall (Existing) - U-value

Party walls

Internal Wall - U-value

Intermediate Floor/Ceiling - U-value

Roof (existing) - U-value

Roof (new) - U-value

Ground/exposed floor (existing) - U-value
Ground/exposed floor (new) - U-value

Opaque Door

Window& glazing door: u-value (including frame)
Window& glazing door - Frame factor

Window& glazing door - Glass solar transmission: g-value
Window - Light transmittance

Window& glazing door: u-value (including frame)
Window& glazing door - Frame factor

Window& glazing door - Glass solar transmission: g-value
Window - Light transmittance

Thermal Mass

Thermal bridging allowance (y-value)

Air leakage value (existing)

Air leakage value (extension)
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W/m?2K
W/m?2K
W/m?2K
W/m?2K
W/m?2K
W/m?2K
W/m?2K
W/m?2K
W/m?2K
W,/m?2K
W,/m?2K
W/m?2K
W/m?2K
%
g-value
LT %
W/m?2K
%
g-value
LT %
W/m?2K
m3/m2.hr @ 50Pa

ECIFICATIONS

U-value target
1.6
1.55
0.15
1.7

2.3
0.1
0.45
0.1
1.2
2.0
30
72
71
1.2
20
0.4
0.7

Based on build ups
Default (25% of u-value)

25
3

NOTES
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BUILDING SERVICES INPUTS

Space Type / Grouping
Space type

Office

Goods Office
Bin Store
Circulation
Comms Room
Cycle Store
Plant
Laboratory
Reception
Drying Room
Showers
Stairs

Toilet

Winter Garden

Void / Lift / Risers
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NCM building type
B1: Office
B1: Office
B1: Office
B1: Office
B1: Office
B1: Office

B1: Office

B2 to B7: Industrial
process building

B1: Office
B1: Office
B1: Office
B1: Office
B1: Office

B1: Office

Internal void or
warm roof

NCM activity
Office (Open)
Office (Common)
Cupboard

Circulation area

Light plant room
(office: server)

Cupboard
Light plant room
Laboratory
Reception
Cupboard
Changing facilities
Circulation area

Toilet

Office
(Speculative)

HVAC - system
level

HVAC-1

HVAC-1

HVAC-1
HVAC-4

HVAC-2

HVAC-6
HVAC-1
HVAC-2
HVAC-2
HVAC-3
HVAC-2

HVAC-5

Ventilation -
zonal level

VENT-1

VENT-T

VENT-1

VENT-T

VENT-3

VENT-2

VENT-2

VENT-T

DHW

DHW-T

DHW-1

DHW-T

DHW-T

DHW-1

DHW-T

DHW-1

DHW-T

DHW-1

DHW-1

DHW-2

DHW-1

DHW-T

DHW-1

Lighting
LT-1
LT-1
LT-2
LT-2
LT-2
LT-2
LT-2
LT-1
LT-1
LT-2
LT-2
LT-2
LT-2

LT-1

Building
Management

BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1
BM-1

BM-1

Tec

LzC
technologies

LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1
LZC-1

LZC-1
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Heating, Cooling & Ventilation (HVAC) - SYSTEM LEVEL

System description

UK NCM type

Heating System

- Heat Fuel Type

- Heat generator seasonal efficiency
- Does it Qualify for ECA?

Cooling System

- Cooling system type (assumed system in model)
- Chiller fuel type

- Nominal Seasonal EER

- Nominal EER

- Does it Qualify for ECA?

System adjustment

- Ductwork Leakage Classification

- AHU Leakage Classification

- Specific Fan Power (AHUSs)

- Pump type

Metering Provision

- Does the system have provision for metering?
- Does the system warn of "out of range” values
Ventilation & pumping

- Cooling/vent mechanism

- Air supply mechanism
- Heat recovery
System Controls

- Central Time Control?

- Optimum start/stop control?

- Local Time Control?

- Local Temperature Control?

- Weather Compensation Control?
Ventilation - ZONAL LEVEL

System description
Applies to....

Specific Fan Power (Terminal units)

Fan location

Air change rate (if applicable)

Tavis House | Energy Statement

Description

Type

Elec/gas
SCOP
Yes

Description
Description
SEER

EER

Yes

Class
Class
W/l/s

Description
Yes/No
Yes/No

Air con / nat vent
Description

% efficiency or n/a

Yes
No
No

Yes
No

Description
Room types
W/l/s

Description

ACH

HVAC-I

VRF
Mixed mode on
perimeter

VRF

Elec
4
N/A

Heat Pump
Elec
4
3.5
N/A

Default
Default
1.6

N/A

Yes
Yes

Air con
Centralised
balanced
75

Yes

Yes
Yes
Yes
Yes
VENT-1
Office and
laboratory

Office and
laboratory areas

N/A

N/A
N/A

HVAC-2

Constant volume
system from VRF

Constant volume
system (variable
fresh air rate)

Elec
4
N/A

Heat Pump
Elec
4
3.5
N/A

Default
Default
1.6

Variable speed
with multiple
pressure sensors

Yes
Yes

Air con
Centralised
balanced
75

Yes

Yes
Yes
Yes
Yes
VENT-2

WC / Shower
Extract

Toilets

0.3 (extract)

Remote from
room

10 / 20

HVAC-3

Constant volume
system from VRF

Constant volume
system (variable
fresh air rate)

Elec
4
N/A

Heat Pump
Elec
4
3.5
N/A

Default
Default
1.6

Variable speed
with multiple
pressure sensors

Yes
Yes

Air con
Centralised
balanced
75

Yes

Yes
Yes
Yes
Yes
VENT-3
Drying Room
Extract

Drying Room

0.3 (extract)

Remote from
room

10

HVAC-4

DX Unit

Single Room
Cooling

Elec

N/A

Heat Pump
Elec
2
2.5
N/A

Default
Default
N/A

N/A

Yes
Yes

Air con
Centralised
balanced
N/A

Yes

Yes
Yes
Yes
Yes

HVAC-5

Winter Garden
fan coil

Fan coil systems

Elec
4
N/A

Heat Pump
Elec
4
3.5
N/A

Default
Default
1.6

Variable speed
with multiple
pressure sensors

Yes
Yes

Air con
Centralised
balanced
75

Yes

Yes
Yes
Yes
Yes

HVAC-6

VRF for labs

VRF

Elec
4
N/A

Heat Pump
Elec
4
3.5
N/A

Default
Default
1.6

N/A

Yes
Yes

Air con
Centralised
balanced
75

Yes

Yes
Yes
Yes
Yes
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Demand Control Ventilation (DCV)
Domestic DHW
System description

Heating fuel
Heat generator seasonal efficiency
Is a CHP system installed? (see below for details)

DHW delivery efficiency

Is the system a storage system?
Storage system size

Storage system losses

Does the system have secondary circulation?

Secondary circulation total flow & return pipe length

& losses

DHW pump power / time switch?
Lighting

Lamp Type

lluminance

Averaged lighting power density across the building

OR....

Installed lighting Power Density
PIR controls?

PIR - Parasitic Power

PIR - Time switching?

Automatic Daylighting Control?

Control Type (Switching/Dimming)

Sensor Type (Standalone/Addressable)
Daylight - Parasitic Power

Display lighting uses efficient lamps?

Building Management

Electric Power Factor of the building

Lighting systems have provision for metering?
Lighting systems metering warns of 'out of range’
values?

Does the system have provision for metering?
Does the metering warn "out of range” values?
LZC Details - PV

Area

PV module efficiency

Inclination

Azimuth - from north

Reference irradiance from NOCT

Nominal cell temperature (NOCT)
Temperature coefficient for module efficiency
Electrical conversion efficiency

Shading factor
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Description / type

Description

Elec/gas
%
Yes/No

%

Yes/No
litres

kWh/(l.day)
Yes/No

m/ W/m

W / Time switch?

type
lux

Lumens/circuit W

W,/m2/(100Ix)
Description
W/m?
Yes/No

Yes/No

Switch/Dim
Stand/Add
W/m?

Im

Power Factor Control
Yes/No

Yes/No

Yes/No
Yes/No

m2
%
)

o

W,/m?
°C

1/K

%

0-1

Yes / CO;
sensors + speed
control
DHW-1

POU

Elec
100%
No

95

No
N/A

N/A
No
N/A

N/A
LT-1
LED

100

Auto on/off
0.
Yes

Yes (perimeter
zones only)
Dimming

Addressable
0.

85
BM-1
0.95-0.98
YES

YES

YES
YES
LZC-1
32
19.8
10
220
800
45
-0.36
96
1

N/A Yes

DHW-2

ASHP for
showers

Elec
280%
No

95

Yes
1000
50mm insulation
assumed
Yes

50 /10
200 / yes
LT-2
LED

100

Auto on/off
0.1
Yes

No

85
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APPENDIX

This document summarises the outcomes of an overheating analysis undertaken to evaluate compliance of
the office areas of the proposed development against the criteria established within CIBSE Technical
Memoranda (TM) 52: 2013 - The limits of thermal comfort: avoiding overheating in European buildings. The
following sections summarise inputs, methodology and performance and have been structured in line with the
recommended by the standard.

Introduction to CIBSE TM52

TM52 is a Technical Memorandum (TM) about predicting overheating in non-domestic buildings, developed
by CIBSE. TM52 methodology, which is based on Dynamic Thermal Simulation It is intended to inform
designers, developers and others responsible for defining the indoor environment in buildings. The
methodology will:

e allow different designs to be compared with a common approach, based on reasonable assumptions
e support design decisions that improve comfort without cooling

e provide consistency across the industry as all consultants will be using the same methodology for
overheating risk prediction.

The methodology will not:

e guarantee that people will always be comfortable in compliant spaces
e take into account unusual usage of the spaces.

CIBSE TM52 Adaptive Comfort Criteria

The following criteria is for overheating in free running buildings - buildings without active cooling:

1. The first criterion sets a limit for the number of hours that the operative temperature can exceed the
threshold comfort temperature (upper limit of the range of comfort temperature) by 1 K or more during
the occupied hours of a typical non-heating season (1 May to 30 September).

2. The second criterion deals with the severity of overheating within any one day, which can be as important
as its frequency, the level of which is a function of both temperature rise and its duration. This criterion
sets a daily limit for acceptability.

3. The third criterion sets an absolute maximum daily temperature for a room, beyond which the level of
overheating is unacceptable.

The upper limits of the above criteria are:
e Criteria1: 3%
e Criteria 2: 6 hours
e Criteria 3: 4 hours

According to CIBSE TM52 methodology, a room or building that fails any two of the three criteria is classed
as overheating.
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B3 - OVERHEATING ANALYSIS

Methodology and key assumptions

This section summarises the key assumptions made for the analysis including design proposal and modelling
inputs.

Modelling tool

The analysis has been undertaken using the Dynamic Thermal Simulation software IES VE - 2023 which is
compliant with the methodology in CIBSE AM11: Building Performance Modelling (2015b). A 3D model has
been developed which reflects the geometry and thermal performance of the proposed development.

Design proposals

Floors 2, 7 and 8 were assessed as the representative floor for compliance against the TM52 adaptive method
criteria. Floorplans, sections, and elevations provided by Gortt Scott in March 2024 formed the basis of the
model developed to carry out the calculations.

The following image shoes the energy model developed to test the overheating risk of the office and
laboratory areas.
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Figure 13 Model Geometry (tested floors shaded in blue)
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Weather files

In line with the recommended within the GLA’s Energy Assessment Guidance (March 2022), compliance has
been tested using LWC_DSY1 for the 2020’s high emissions, 50% percentile scenario.

Additional testing will be undertaken if compliance with DSY-1 achieved using the 2020 versions of the
following more extreme design weather years:

e DSY2-2003: a year with a very intense single warm spell.
e DSY3-1976: a year with a prolonged period of sustained warmth.

Assumptions

The following paragraphs summarise key modelling inputs.
Thermal comfort category

The thermal category assumed for this project is Cat Il.
Building constructions

Please refer to section Appendix A for details of the building constructions. The constructions have been
based on information provided by Gort Scott Architects and NCM build ups.

Internal Gains

Internal gains including people, lighting and equipment have been taken from the project specific Outline
Specification (dated October 2023) and assumed as per NCM, where unknown.

8

As per Design

. . 5
Lighting W/m parameters
) 25 (Office) As per Design
2
Equipment (Small Power) w/m 75 (Laboratory) parameters
10
As per Design
2
Occupancy m?/person 55 people in Winter parameters
Garden
Lighting 09:00 -17:00 100% As per NABERS UK
Occupancy 09:00 - 17:00 70% As per NABERS UK
) 09:00 - 17:00 (Mon - 15% Assumed based on
Occupancy - Winter ) .
Garden Thurs) A design team/client
12:00 - 16:00 (Fri) 100% feedback
Equipment 09:00 - 17:00 100% As per NABERS UK

Table 27 Internal gain assumptions and inputs
Openings

Openable windows are provided to existing office floors, these openings have been modelled in the following
manner:

e Windows will have a maximum opening angle of 20-degrees. Rooflights will have a maximum opening
angle of 30-degrees.

e Panels open between the hours of 7am and 6pm if the internal temperature is above 22°C.
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|
An example of the window assignment within IESVE can be seen in the following figure.

Opening Type
XNTRMNOOOD (Fixed Glazing)

[l xTRND001 (Openable Window)
Il xTRNO002 [Openable Rooflight)
[xTRN0DO3 (Openable Door)

Figure 14 IESVE MacroFlo assignment

Infiltration

An infiltration rate of 0.60 ach-1 was modelled, based on 25.0 m® /m2/hr @ 50 Pa as per CIBSE Guide A.

Mechanical ventilation

Mechanllcal \/s/person 6 ach As per Design
ventilation parameters

14

Ventilation 07:00-19:00 As per NABERS UK

Table 28 Ventilation assumptions and inputs

36



Results

A summary of results for the assessed spaces against the DSY-1 weather file are presented in the next sections.
The overheating assessments of the proposed office building demonstrates the following:

e All spaces fail to comply with the CIBSE TM52 overheating criteria for free-running buildings against
the DSY-1 weather file.

The overheating assessment shows that due to the design requirements for the laboratory spaces, which have
very high equipment gains compared to a typical office and no openable windows (due to the requirements
for a controlled environment), the spaces will not meet the overheating criteria for free-running buildings. As
such, integration of active cooling is required to ensure a thermally comfortable environment for occupants
and future proof the building. However, where openable windows have been provided, the risk of overheating
is significantly reduced when compared to areas with a sealed facade.

Buildings with provision of active cooling need to be assessed against different thermal comfort criteria, as
per CIBSE Guide A, requiring a more detailed evaluation of spaces, central plant cooling capacities and
terminal units locations in addition to other comfort variables. These details will be developed and evaluated
as the design progresses.

DSY1 Weather file

The table below summarise the results of the analysis against the DSY1 weather file.

Criteria 1 (%Hours Criteria 2 (Ma Daily | Criteria 3 (Max Daily

Room Name Top-Tmaxz=1K) Deg.Hours) Deg.Hours) Pass/Fail
Target <3% Target <6 Target <4K

Lab (P)_L2

Lab (P)_L2 Fail
Lab L2 Fail
Lab L2 Fail
Office (P)_L2 Fail
Office L2 Fail
Lab (P)_L7 Fail
Lab (P)_L7 Fail
Lab L7 Fail
Office (P)_L7 Fail
Office_L7 Fail
Office (P)_L8 Fail
Winter Fail
Garden_L8

Table 29 TM52 results - DSY-1

Tavis House | Energy Statement

37



APPENDIX C - RENEWABLE
TECHNOLOGY FEASIBILITY

PHOTOVOLTAICS

Photovoltaics (PV) are a method of generating electrical power by converting sunlight into direct current
electricity using semiconducting materials. Uses of this technology have been explored for more than 50
years and nowadays it is a well-established and reliable technology which has seen prices dramatically
reduce over the last decade thanks to economies of scale and the introduction of Feed-in-Tariff’s in the UK
(which was closed to new applicants in March 2019). This has resulted in typical financial payback of 8-9
years with returns on investment over 20 years typically in the order of 8-12%.

Table 30. Image of PV panel

Types of PV Panels

There are three basic types of PV technologies: Monocrystalline, Polycrystalline (or multi-crystalline) and
Amorphous.

e Monocrystalline cells. These are cut from a single crystal of silicon. In appearance, it has a smooth
texture and the thickness of the slice can be easily seen. These PV cells have efficiencies of 13-17%
and are the most efficient of the three types of silicon PV cell. However, they require more time and
energy to produce than polycrystalline silicon PV cells, and are therefore more expensive.

e Polycrystalline (or Multi-crystalline). Polycrystalline silicon is produced from a molten and highly
pure molten silicon but using a casting process. The silicon is heated to a high temperature and
cooled under controlled conditions in a mould. It sets as an irregular poly- or multi-crystalline form.
The square silicon block is then cut into 0.3mm slices. The typical blue appearance is due to the
application of an anti-reflective layer. The thickness of this layer determines the colour - blue has the
best optical qualities. It reflects the least and absorbs the lightest. More chemical processes and
fixing of the conducting grid and electrical contacts complete the process. Mass-produced
polycrystalline PV cell modules have an efficiency of 11-15%.

e Amorphous silicon. These are made from non-crystalline silicon, similar to the material found in
pocket calculators etc. The layer of semi-conductor material is only 0.5-2.0um thick, where lum is
0.001mm. This means that considerably less raw material is necessary in their production compared
with crystalline silicon PV production. The film of amorphous silicon is deposited as a gas on a

surface such as glass. Further chemical processes and the fixing of a conducting grid and electrical
contacts follow. These PV cells have an efficiency of between 6-8%. Multi-junction amorphous thin
film PV cells are also available which are sensitive to different wavelengths of the light spectrum.
These have slightly higher efficiencies.

The favourable efficiency-to-cost ratio of polycrystalline silicon makes them the most commonly used form
of PV. The amount of silicon waste produced during manufacture is also less compared to monocrystalline
panels.

Applicability to Development

Installation of solar technologies (PV and/or solar hot water) requires unshaded flat or south-facing areas. The
potential to install PV at roof level has been reviewed based on availability of roof, access to the panels and
overshadowing. For the above reasons, PV is deemed a viable renewable energy solution for the
development.

SOLAR HOT WATER

Solar water heating is a widely used technology within a number of hot and sunny countries and has also
been proven a viable technology within the UK climate.

Heat is trapped by collectors usually located on the roof which in turn is used to preheat water, which is
typically stored in a dual coil cylinder. In order to ensure adequate hot water (particularly during the winter
months), and to prevent legionella, the hot water tank usually incorporates a second heating coil which is
heated via a gas boiler or electric immersion heater.

R

== —— w‘

Table 31. Image of an evacuated tubes solar thermal panel

Types of Solar Water Heating Collectors

There are two main types of solar water heating collectors: evacuated tubes and flat plate. Evacuated tube
solar thermal systems are one of the most popular solar thermal systems available and are the most efficient
with an efficiency of up to 70%. Their efficiency is achieved because of the way in which the evacuated tube
systems are constructed, meaning they have excellent insulation and are virtually unaffected by air
temperatures. The collector itself is made up of rows of insulated glass tubes which contain a vacuum with
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copper pipes at their core. Water is heated in the collector and is then sent through the pipes to the water
tank.

The cylindrical shape of evacuated tubes means that they are able to collect sunlight throughout the day
and at all times in the year. Evacuated tube collectors are also easier to install as they are light, compact,
easy to maintain - the tubes can be replaced individually if one becomes faulty - and reliable but are also the
most expensive type of collectors. The system is efficient and durable with the vacuum inside the collector
tubes having been proven to last for over twenty years. The reflective coating on the inside of the tube will
also not degrade unless the vacuum is lost.

Flat plate solar thermal systems comprise a dark-coloured flat plate absorber with an insulated cover, a heat
transfer liguid containing antifreeze to transfer heat from the absorber to the hot water tank, and an
insulated backing. The flat plate feature of the solar panel increases the surface area for heat absorption. The
heat transfer liquid is circulated through copper or silicon tubes contained within the flat surface plate.

In an area of the UK that produces an average level of solar energy, the amount of energy a flat plate solar
collector generates equates to around one square foot panel generating one gallon (4.5 litres) of one day's
hot water.

This design of solar panel is, overall, slightly less compact and less efficient when compared with an
evacuated tube system, however this is reflected in a lower overall price. Solar thermal can typically provide
up to 50% of total hot water demand (depending on the size of the system) and can have a life expectancy
of over 25 years.

Applicability to Development

As with PV panels, installation of solar collectors requires unshaded surfaces which receive direct sunlight.
SHW collectors would compete with PV panels for the available roof space. PV panels are anticipated to
result in higher carbon emissions savings and are deemed more suitable for the development, therefore
SHW collectors are not recommended. Therefore, Solar Hot Water is not recommended.

HEAT PUMPS

A heat pump is a device that is able to transfer heat from one fluid (e.g. external air) which is at a lower
temperature to another fluid (e.g. internal air) at a higher temperature. This is typically achieved through
use of a refrigerant that is pumped around a closed circuit of pipework using a pump (compressor). Heat
pumps can be considered low or zero carbon when the heat is taken from a renewable source such as
ground heat or external air. The efficiency of a heat pump is termed ‘coefficient of performance’ or COP and
is the ratio of electrical (input) energy to drive the pump to the heat or output energy of the system. A
typical air source heat pump has a COP of ~2.5 which means that for every unit of electrical energy used by
the pump, the system will produce 2.5 units of heat energy (of which 1.5 units comes from the air, and the
other 1 unit comes from the pumping energy). The figure below shows the main components and
refrigeration cycle within a heat pump
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Table 32 Heat Pump components and refrigeration cycle

Types of Heat Pumps

Heat Pumps are categorised as follows depending on the source of heat:

e A Ground Source Heat Pump (GSHP) uses buried coils to extract the heat from the ground into a
fluid that contains a mixture of water and antifreeze. The fluid is then passed through a heat
exchanger into the heat pump. The ground stays at a fairly constant temperature under the surface,
so the heat pump can be used throughout the year - even in the middle of winter. Coils can be laid
down horizontally, which requires larger surface areas, vertically into 100-150m deep boreholes or
can be integrated into the building piles - also called thermal piles. When there is an aquifer in close
proximity to the site, boreholes can be ‘open loop’ and directly circulate water from the aquifer as the
working fluid.

e A Water Source Heat Pump (WSHP) produces heat in a similar way to ground source systems. Pipes
are submerged in a river, stream or lake, where temperatures can remain at a relatively constant level
of between 7 and 12°C. Fluid in the pipes absorbs the heat from the open water source. This fluid in
turn is passed through a heat pump which transfers the heat energy to a distribution system within
the building (e.g. radiators, underfloor heating or fan coil units).

e An Air Source Heat Pump (ASHP) takes heat directly from the external air and boosts it to a higher
temperature using a heat pump. As with the above systems, the pump (compressor) needs electricity
to operate. As with most Heat Pumps, ASHPs are available in different sizes and configurations. One
form of ASHP is called Variable Refrigerant Flow / Volume (VRF/VRV) which can deliver both
heating and cooling within a building, but also recover heat from one area and transfer the heat to
another area through a refrigeration circuit. This can therefore maximise the carbon emissions
savings, when installed in buildings that may have concurrent heating and cooling demand such as in
offices.

Applicability to Development

Heat pumps provide a low carbon form of heating and cooling with zero local emissions, helping to minimise
the impact of the building on local air quality. Therefore, heat pumps are suitable for the development.
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WIND TURBINES

Wind turbines use the energy of the wind to generate electricity. On-shore and off-shore wind farms are one
of the most widely used technologies for large scale generation of renewable energy with a total installed
capacity in the UK of over 28 gigawatts with a 60%/40% on-shore/off-shore split (as of 2014). Whilst large
scale turbines (IMW+) are a financially viable technology for producing clean energy, their visual impact
together with the extensive area requirements make them unsuitable for use in most city/town centre
locations.

With sizes typically between 0.3 and 10kW, ‘Microwind’ or 'Small-wind' turbines, are an alternative which can
be considered for on-site use as roof-mounted devices. According to the Energy Saving Trust, forty percent
of all the wind energy in Europe blows over the UK, making it an ideal country for domestic turbines. Whilst
this statement applies to some areas, ground roughness due to the built landscape can create turbulence
which quite often makes the use of roof mounted turbines unfeasible. Also, it is recommended that annual
wind speeds average at least 6m/s to provide significant carbon emissions savings.

Table 33 Image of a wind turbine

Applicability to Development

Large scale wind turbines can present nuisances such as noise and flicker effect which are not considered
acceptable for an urban development of this nature and are likely to face significant objection through the
planning process.

With regards to roof-mounted wind turbines, recent studies demonstrate that they underperform in urban
environments as a result of turbulent air flows, and therefore they are not deemed suitable for a building in
this location. Additionally, roof-mounted turbines present issues to the currently proposed building structure
due to vibration and structural loading. Therefore, Wind Turbines are not a suitable option for this
development.

BIOMASS HEATING

=

Biomass heating systems for domestic or commercial use typically burn wood pellets, chips or logs to
provide warmth to a single room, or multiple rooms when the heat is delivered through a central heating
system. Biomass can also be produced from non-woody fuel sources such as sugar, starch or oils, although
most commercially available systems in the UK work with wood-based fuel usually in the shape of wood
chips or pellets. Wood, in the form of logs, can also be used in some systems, but needs to be manually fed
and therefore are not viable for most commercial buildings.

Wood chips are typically the cheapest form of biomass (depending on the source of supply) but require
larger storage space than pellets as they typically have a lower calorific value per unit volume of fuel as a
result of their irregular shape and higher moisture content. On the other hand, pellets require more energy
to manufacture and quality can significantly vary, therefore sourcing needs careful consideration. In both
cases, in addition to the storage requirements of biomass fuels, long-term local reliable supply can be an
issue. With limited availability in the UK, it is important to set up supply agreements when installing a
biomass boiler to avoid price escalation, lack of supply or sourcing of the fuel from abroad. New
sustainability criteria regarding biomass has been introduced for the Renewable Heat Incentive (RHI), which
will make sure biomass meets the Government’s carbon and environmental objectives, ensuring that support
delivers value for money. This will affect domestic and non-domestic RHI participants, producers and traders
of biomass fuels.

Biomass boilers are available in a wide range of sizes and fuel storage / feed configurations. As well as heat-
only boilers, a limited number of manufacturers also produce biomass combined heat and power systems
that can run on biomass fuel, although they are relatively expensive and are only available in a limited range
of sizes (outputs).

-

Table 34. Image of wood pellets

Applicability to Development

Use of biomass heating requires a large area for the supply of pellets which must be within easy reach for
the pellets/chips to be blown. The development does not have any available area, making the use of this
technology unfeasible. In addition, the burning of biomass produces high particulate and NOx emissions
which can reduce local air quality, particularly in urban settings. Therefore, Biomass Heating is not
considered suitable for this development.
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APPENDIX D - INDICATIVE PV PANEL SPECIFICATION AND
LAYOUT
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ENDIX

BRUKL Output Document

NON-DOM

HM Government

Compliance with England Building Regulations Part L 2021

ESTIC

Project name

Tavis House - Extension Be Lean

As designed

Date: Mon Mar 18 17:04:34 2024

Administrative information

Certification tool
Calculation engine: Apache

Building Details
Address:

Certifier details
Hame:
Telephone number:
Address: |,

Calculation engine version: 7.0.25

Interface to calculation engine: 1ES Virtual Environment

Interface to calculation engine version: 7.0.25

BRUKL compliance module version: vi.1.e.1

Foundation area [m*]: 1732.80

The CO;emission and primary energy rates of the building must not exceed the targets

Target CO: emission rate (TER), koCOJ/mZannum 17.87

Building CO; emission rate (BER), kgCO./miannum 15.29

Target primary energy rate (TPER), kWh/miannum 194 .51

Building primary energy rate (BFER), KWh/miannum 16541

Do the building’s emission and primary energy rates exceed the targets? BER =< TER | BPER =< TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric element Uzvimtt | Uacate | Urcas | First surface with maximum value
Walls* 0D.26 | 0.15 | D15 GFO00003:Surfl3]

Floors 0.18 | 017 | D45 GFO00003:Surfl0]

Pitched roofs 016 | - - No pitched roofs in building

Flat roofs 018 | 0.1 0. FFODDODE:Surf[10]

Windows* and roof windows 1.6 12 1.2 GFOD0002:Surf1]

Rooflights™* 2.2 - - No roof lights in building

Personnel doors™ 1.6 - - No personnel doors in building

Yehicle access & similar large doors 1.3 - - No vehicle access doors in building

High usage entrance doors 3 - - No high usage entrance doors in building

U setma = Limiting area-welghted average L-values WM}

U s = Caloulated area-wieighted average U-values [Wm k)]

" Alnomatc U-value chack Dy the ool does nod apply to curtain walls whos2 miting standard Is similar 1 that for windows.
** Diisplay windows and simiiar glazing are exciuded from the U-valee check.

* For fire doors, Imiting U-value ks 1.8 WinrkK

HE: Melther roof ventiiatons (Inc. smolke vents) nor ssmming podl basins are modeled or checked against the Imiting standarss by the tool.

Usowe = Calcuiated maximum indvidual element U-values [WiimK]]

"** Walues for roofklghts refier i the honzontal positon.

Air permeability

Limiting standard

This building

m¥(h.m?) at 50 Pa B

2125

Page 1of 5

BRUKL R

Building services

EPORTS

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whaole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES
Whaole building electric power factor achieved by power factor correction =095
1- HVAC-1
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{l’'s)] | HR efficiency
This system 3.09 4 i] 16 0.75
Standard value | 2.5* WiA WiA 2= NiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation indudes particular components.

2-HVAC-G
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/{l/s])] | HR efficiency
This system 3.09 4 i] 16 0.75
Standard value | 2.5% MNIA MNIA a» MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation indudes particular components.

1- DHW-1

Water heating efficiency

Storage loss factor [kKWh/litre per day]

This building

1.05

Standard value

1

MNIA

"Mo zones in project where local mechanical ventilation, exhaust, or terminal unit is applicable”

General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/im?]
Standard value | 95 80 0.3
Circulation_LD 100 - -
Circulation_L0D 100 - -
Lab (P) L2 100 - -
Labk (P) L3 100 - -
Lak (P) L4 100 - -
Lak (P) LS 100 - -
Lab (P) L& 100 - -
Lak (P)_L7 100 - -
Goods Office_LD 100 - -
Lab (P)_L1 100 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_L0D NO (-48%) MO
Circulation_L0D NO (-74%) N
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Lab {P)_L2 MO {-35%) MO
Lab {P)_L3 MO {-26.4%) WO
Lab {P)_L4 MO {-16.9%) MO
Lab {P)_LS MO {-16%) MO
Lab {P)_L& MO {-14.5%) MO
Lab {P)_L7 MO {-5%) MO
Goods Office_L0 MO (-34%) MO
Lab {P)_L1 MO {-41.58%) MO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Iz evidence of such assessment available as a separate submission? MO
Are any such measures included in the proposed design? NO
Page 3of &

Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual HNotional % Area Building Type

Floor area [n] 13912 13912

Extemal area [nv] 136 13216 Restaurants and Cafes Drinking Establish mentsTakeaways
Weather LON LON 37 g?r:?aﬁ:usmm x gﬁ;ﬁ Industrial Groups
Infiltration [méhne@ S0Pa] | 21 5 Storage or Distrbution

Average conductance [W/K] 58587 3931 Huotels

fverage Ulvalue [WinPK] D44 0.3 R

Alpha value* ] 25 10 i

* Parcentage of the bulding's average heat iransler cosfMcent which i due 1o thermal bridging

n

Energy Consumption by End Use [kWhIm’]

Actual Hotional

Heating 6.85 2.26
Cooling 0.78 0.61
Auxiliary 756 851
Lighting 2429 39.86
Hot water 414 3.94
Equipment* 2043 2943
TOTAL* 111.65 131.76

* By L] by enyuigameind cives mol ooUnt 1o s Total for condammplion of oaloukaling e
= Total s nel of any ekecinical enengy disslaced by CHP generaion, i appboatie

Energy Production by Technology [kWh/m’]

Actual Hotional
Photovoltaic systems 0 1]
Wind turbines 0 0
CHP generators 0 1]
Solar thermal systems 1] 0
Displaced electricity 0 o

Energy & CO, Emissions Summary

Actual MNaotional
Heating + cooling demand [MJint] 75.98 3277
Primary energy [KWhee /ni] 165.41 194 51
Total emissions [kg/m’] 1529 1787

Page 4 of &
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HVAC Systems Performance

BRUKL Output Document

Compliance with England Building Regulations Part L 2021

Project name

HM Government

Tavis House - Extension Be Green

As desi

gned

Date: Mon Mar 18 16:51:59 2024

System Type Heat dem | Cool dem | Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
MJim2 M.Jm2 EWhim2 | kWh'm2 | kWh/im2 |SSEEF SSEER SEFF SEER
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 3658 272 36.6 28 5.6 278 267 3.09 4
HMotional [ 2002 159 20 1 8.1 278 463 -— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 60.9 7 6.1 0.7 774 278 2867 3.09 4
Hotional | 18 101 18 0.6 871 278 463 —— o
[5T] Mo Heating or Cooling
Actual 0 0 0 0 0 0 1] 0 0
Motional |0 0 0 0 0 0 1] —— o

Heat dem [M.Am2]
Coool dem [Ml'mZ]

Coool con [KWhimZ]
Aux con [KWhimZ)
Heat S5EFF

Cool S35EER

Heat gen S5EFF
Caool gen S5EER
1)

HS

HFT

CFT

= Heating energy demand

= Cooling energy demand

Heat con [k¥Wh/m2] = Healing energy consurmption
= Cooling energy consumption
= Auxiliary enengy consurmption
= Heating system seasonal efficiency (for noSonal building, value depends on activity glazing class)
= Cooling system seasonal energy efficiency ratio

= Heating generator seasonal efficiency

= Cooling generator seasonal energy efficiency ratio

= System type
= Heat source
= Heating fuel type
= Cooling fuel type

Page Sof &

Administrative information

Certification tool

Calculation engine: Apache

Building Details
Address:

Certifier details
MHame:
Telephone number:
Address: , ,

Calculation engine version: 7.0.25

Interface to calculation engine: |ES Virtual Environment

Interface to calculation engine wersion: 7.0.25

BRUKL compliance module version: vi.1.e1

Foundation area [m*]: 172

.88

The CO; emission and primary energy rates of the building must not exceed the targets

Target COy emission rate (TER), kgCOu/m*annum 17.87

Building CO. emission rate (BER), kgCOx/mPannum 14.93

Target primary energy rate (TPER), kWh/mZannum 194 .51

Building primary energy rate (BPER), kWh/miannum 161.6

Do the building’s emission and primary energy rates exceed the targets? BER == TER | BPER == TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric element Usvmtt | Uacain | Urcas | First surface with maximum value
Walls* 0.26 | 015 [DA5 GFO00003:5uril3]
Floors 018 | 017 [D45 GFO00003:5urif0]
Pitched roofs 016 | - - Mo pitched roofs in building
Flat roofs 018 | 0.1 0. FFODODOE:Surf[10]
Windows** and roof windows 16 1.2 1.2 GF0D0003:Surf1]
Rooflights™* 2.2 - - Mo roof lights in building
Personnel doors® 1.6 - - No personnel doors in building
“Yehicle access & similar large doors 1.3 - - Mo vehicle access doors in building
High usage entrance doors 3 - - Mo high usage entrance doors in building
U atima= Lr'll'.l'}g GI'EE-'."EIgﬂE':l avarage I-valuss [l.'n’.':m:l-'\:j Uecus = Calculated maximum individual element U-valuss ['u'u'.-[n'r'{u]
Uscue = Calculatzd area-welgnted average U-values WM K]
* Automatc U-value check by the toal does nod apoly to curtain walls whose limiting standard I similar 2o that for windows.
- I:IIS-ME.} windows and simliar ;Iazing are exciuded from the U-value check. = Waluas for "Cl:ll'llgl'l'.E refer 1o the horzontal posiion.
* For fire 8oors, Imiting U-value ks 1.3 Wik
NI Melther roof ventllators {Inc. smoke vents) nor swimmi Ny po0l Dasins are miadedled or checked ajalrst ﬂ'lEIII'I‘lT.I‘l; standaros oy thie bool.
Air permeability Limiting standard This building
m¥(h.m#) at 50 Pa B 21.25
Page 10of 5
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Building services Zone Solar gain limit exceeded? (%) | Internal blinds used?
? ) } ) . . Lab (P)_L2 MO {-35%) MO
For details on the standard values listed below, system-specific guidance, and additional regulatory requirements, - P —
refer to the Approved Documents. Lab (F)_L3 NO (-26.4%) NO
- TR
Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES Lab {P:I—Ld' MO - I:'":.' %) NO
— - - " - Lab {P)_LS MO (-16%) MO
Whole building electric power factor achieved by power factor correction =095 - -
Lab (P)_L& MO (-14.5%) NO
1- HVAC-1 Lab (P)_L7 MO {-5%) MO
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(lis)] | HR efficiency Goods Office_L0O MO (-3426) MO
This system 4 4 1] 1.6 0.75 Lab (P)_L1 MO (-41.8%) MO
Standard value | 2.5* MiA MIA 2 MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standand shown is for all types =12 kW output, except absorption and gas engine heat pumps.

Regulation 25A: Consideration of high efficiency alternative energy systems

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components. Were alternative energy systems considered and analysed as part of the design process? MO
Is evidence of such assessment available as a separate submission? NO
2- HVAC-6 Are any such measures included in the proposed design? NO
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis])] | HR efficiency
This system 4 - 1] 1.6 0.75
Standard value | 2.5* MiA MIA 2a MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

" Standard shown is fior all types »12 kW output, except absorpbion and gas engine heat purmps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

1- DHW-1
Water heating efficiency Storage loss factor [kKWh/litre per day]
This building 1 -
Standard value 1 MiA

"No zones in project where local mechanical ventilation, exhaust, or terminal unit is applicable”

General lighting and display lighting General luminaire Display light source
Zone name Efficacy [ImmW] Efficacy [Im/W] | Power densgity [W/im®]
Standard value | 95 80 0.3
Circulation_LD 100 - -
Circulation_LD 100 - -
Lab (P)_L2 100 - -
Lab (P)_L3 100 - -
Lab (P)_L4 100 - -
Lab (P)_LS 100 - -
Lab (P)_LE& 100 - -
Lab (P)_L7 100 - -
Goods Office LD 100 - -
Lab (P)_L1 100 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LD MO (-458%) MO
Circulation_LD NO (-7T4%) MO

Page 2of 5 Page 3of 5



I C
Technical Data Sheet (Actual vs. Notional Building)

System Type Heat dem | Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
B —
[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual Notional Actual 3858  |272 25.9 28 56 3.92 267 4 4
Floor area [m] 13912 13912 RetailFinancial and Professional Services Motional | 200.2 159 20 1 8.1 278 463 — —
Extemal area [ 132186 132186 . fm:;;ﬂ and Cafes Em;m:se; shmenisTakeaways [ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Weather LON LOM a7 General Industrial _,,d' Special Industrial Groups Actual 60.9 7 43 0.7 774 342 267 4 4
Infiltration [mhnt@ S0Pa] 21 3 Storage or Distribution Notional | 18 10.1 18 06 87.1 278 463 — —
Average conductance [W/K] S85.87 3931 [5T] Mo Heating or Cooling
Ayerage value [WInrk] 044 0.3 Actual o 0 0 0 0 0 0 o 0
Alpha value” [%] = 10 Notional |0 0 0 D 0 0 0 — —

* Parceniage of he bullding's swarage heat iransfer oosfTckent which s due 1o thermal bridging

Heat dern [MAm2] = Heating enengy demand
Cool dem [MJ/m2] = Cooling energy demand
Heat con [kWhim2] = Heating energy consumption
Cool con [kWhim2] = Cooling energy consumption

Oithers: Passenge
Cthers: Emergency Senvices

E" MErs e Aux con [KWhimZ] = Auxiliary energy consumption
:" wers: L Heat S5EFF = Healing system seascnal efficiency (for nobonal building, value depends on activity glazing class)
Citiers: Cool S5EER = Cooling system seasonal energy efficiency ratic
Heat gen S5EFF = Heau:ng penerator seasonal efficiency ) ]
Energy Consumption by End Use [kWhim’] Cool gen SSEER :Eﬂ;’fﬁg stor seasonal ensray eficiency rato
. HS = Heat source
Actual Hotional HFT = Heating fuel tyoe

Heating 436 228 CFT = Cooling fuel type

Cooling 0.78 0.51

Auxiliary 756 851

Lighting 2429 39.86

Hot water 436 394

Equipment* 2943 2943

TOTAL* 109.88 131.76

* Enengy used by equipment does nol count iowards the lolal for consumption or calculating emissions
= Tl i et of ary electrical energy displaced by CHP genaniens, I applcable

Energy Production by Technology [kWhImz]

Actual Hotional
Photovoltaic systems 0.72 1]
Wind turbines 1] 0
CHP generators 0 1]
Solar thermal systems (1) ]
Displaced electricity 0.72 a

Energy & CO, Emissions Summary

Actual Motional
Heating + cooling demand [MJ/nT] = 75.98 3277
Primary enengy [KWhe ] 161.6 194 .51
Total emissions [kg/nt] 1493 1787
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BRUKL Output Document

Compliance with England Building Regulations Part L 2021

Project name

HM Government

Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | NO

Tavis House - Refurb Appendix 3

As des

igned

Date: Mon Mar 18 15:57:38 2024

Whole building electric power factor achieved by power factor correction =0.9
1- HVAC-3
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s]] | HR efficiency
This system 2.5 5 1] 26 0.7
Standard value | 2.5* NIA NFA 2% NFA

Administrative information

Building Details
Address:

Certifier details
Hame:
Telephone number:
Address: |,

The CO: emission and primary energy rates of the building must not exceed the targets

Certification tool

Calculation engine: Apache

Calculation engine wversion: 7.0.25

Interface to calculation engine: |ES Virtual Environment

Interface to calculation engine version: 7.0.25

BRUKL compliance module wersion: vi.1.e1

Foundation area [m*]: 526.54

The building does not comply with England Building Regulations Part L 2021

Target CO: emission rate (TER), kgCOu/m*annum 9.23

Building CO. emission rate (BER), kgC O./mfannum 16.06

Target primary energy rate (TPER), kWh/mZannum 100.54

Building primary energy rate (BPER), KWh/m?annum 17462

Do the building’s emission and primary energy rates exceed the targets? BER = TER | BFER = TPER

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

" Standard shown is for all types »12 kW output, except absorpbon and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

2- HVAC-1
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l/s]] | HR efficiency
This system 2.5 5 1] 26 0.7
Standard value | 2.5* MiA MiA 2a MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

" Standard shown is for all types »12 kW output, except absorpbon and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

3- HVALC-2
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's]] | HR efficiency
This system 2.5 5 1] 26 0.7
Standard value | 2.5* MiA MiA 2a MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

" Standard shown is for all types »12 kW output, except absorpbon and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

4- HVAC-4
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's]] | HR efficiency
This system 2.5 5 - - -
Standard value | 2.5* MiA MiA MiA MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

" Standard shown is for all types »12 kW output, except absorpbon and gas engine heat pumps.

S- HYAC-E
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l's]] | HR efficiency
This system 2.5 5 1] 26 0.7
Standard value | 2.5* MiA MiA 2a MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO

Fabric element Usvmt | Uacaio | Uicae | First surface with maximum value
Walls* 0.26 [055 |055 | LFOODOD2C:Sur[1]

Floors D18 (025 |02 GFO00004:5urf0]

Pitched roofs 016 | - - Mo pitched roofs in building

Flat roofs 0.18 [ 018 | 018 | LFODOD2C:Surd(D]

Windows** and roof windows 1.6 4 14 FFODO0014:5Surf[1]

Rooflights*™* 22 - 14 WHOD0000: Surf{16]

Personnel doors”® 1.6 1.2 2 CROD0016:5urf[0]

“Yehicle access & similar large doors 1.3 - - Mo vehicle access doors in building

High usage entrance doors 3 - - Mo high usage entrance doors in building

Us-tme= Limiting area-welghted average U-valuss Wik
U scaie = Calculaiad area-weighted average U-values [WImK)

* [Fior fire doors, Imiting U-value ks 1.3 Winrk

Uscaic = Calcuiated maximum inglvidual element U-valusgs [AU{TTK]]

* Automatc U-value check by the tool does nod apply o curtain walls whose limiting standand Is simillar %0 that for windows.
** Ditsplay windows and simliar glazing are excluded from the U-value check.

*** Walues for rooflights refier 1o the horzomtal poslton.

WE: Melther noof ventilgtors {Inc. smoke vents) nor swimming pool basins are modeled or checked against the limiting standards by the tood.

Air permeability

Limiting standard

This building

m(h.m#) at 50 Pa B

25

Page 1of 12

" Standard shown is for all types »12 kW output, except absorpbon and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components.
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B- HVAC-1 (MM)

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l's)] | HR efficiency
i 2.5 3 0 2.6 0.7 Z 3 SFP Wil
This system g 0 one name [Witis)) HR efficiency
Standard value | 2.5* MIA MIA 2 MiA ID of system type | A B C D E F G H I
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | MO Standard value | 0.3 |11 |05 |23 |2 05 |05 |04 |1 Zone | Standard
* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps. WC_L2 - - 05 |- - - - - - - A
Ace WC_L2 - - 0s |- - - - - - - MIA
* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular components. WwWC L3 _ _ 05 |- _ ~ _ _ _ ~ MIA
7- HVAC-5 Acc WC_L3 - - E:v - - - - - - - MiA
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l's)] | HR efficiency wc L4 - - - |- - - - - - - NiA
- = — p— - Acc WC_L4 - - 0s |- - - - - - - MIA
This system 25 5 D 26 0.7 —
WC_LS - - 0s |- - - - - - - MIA
Standard value | 2.5% MNIA MNIA 25 MNFA Acc WG L5 — NIA
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | NO cc . . "'? . . - . . . -
: WC_L6 - - 0s |- - - - - - - M
* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.
Acce WC_LB - - 0s |- - - - - - - M
* Limiting SFP may be increased by the amounts specified in the Approved Documents i the installation includes particular components. WC_L7¥ - - 0s |- - - - - - - M
Ace WC_LT - - 0s |- - - - - - - MIA
1- DHW-1 WC_L8 - - Jes {- - - - - |- |- NIA
Water heating efficiency Storage loss factor [kWhilitre per day] Acc WC_LA - - 05 |- - - - - - - MIA,
This building 1 - Acc WC_B1 - - 0.5 |- - - - - - - MiA
Standard value 1 MIA WC_B1 - - 0s |- - - - - - - MiA
4 - - 05 - - - - - - -
5 DHW-2 Acc Shower_B1 0.5 MIA
Water heating effici Storage loss factor [KWh/lit d Drying Room_B1 =N KN = S A
ater heating efficiency orage loss factor [ itre per day] WC_B1 i i 05 |- i i i i i i A
This building 2 -
Standard value 2* MiA
* Standard shown is for 3l types except absorption and gas engine heat pumgs. General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim*]
Zone-level mechanical ventilation, exhaust, and terminal units Standard value | &5 a0 0.3
ID | System type in the Approved Documents Stairs_LD B0 - -
A Local supply or extract ventilation units Circulation_LD G0 - -
B Zonal supply system where the fan is remote from the zone Lobby_LD B0 - -
C Zonal extract system where the fan is remote from the zone WC_LD B0 - -
O Zonal balanced supply and extract ventilation system Circulation_L0 G0 - -
E Local balanced supply and extract ventilation units Circulation_LD G0 - -
F Other local ventilation units Stairs_LD G0 - -
G Fan assisted terminal variable air volume units Acc WC_LD B0 - -
H Fan coil units Stairs_L1 G0 - -
| Kitchen extract with the fan remote from the zone and a grease filter Circulation_L1 G0 - -
MB: Limiting SFF may be increased by the amounts specified in the Approved Docurments if the installation includes particular components. Lobby L1 B0 - -
WC_L1 G0 - -
Zone name SFP [Wi(li=)] HR efficiency Circulation_L1 &0 _ _
1D of system type | A B C D E F G H I Circulation L1 &0 i _
Standard value | 0.3 |11 (05 |23 |2 D5 |05 |04 [1 Zone | Standard Stairs LA = &0 i _
we Lo N T N N B e Acc WC_LT 60 - -
Acc WC_LO - - ::u - - - - - - - MIA Stairs_L2 &0 _ _
WC_L1 N = I S N S S I N/A Circulation_L2 60 - -
Acc WC_L1 - - 0s |- - - - - - - MIA Lobby L2 B0 N ~
WC_L2 G0 - -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/m?®]
Standard value | 95 80 0.3
Circulation_L2 B0 - -
Circulation_L2 B0 - -
Stairs_L2 B0 - -
Acc WC_L2 B0 - -
Stairs_L3 G0 - -
Circulation_L23 B0 - -
Lobby L3 B0 - -
WC_L3 G0 - -
Circulation_L23 B0 - -
Circulation_L23 B0 - -
Stairs_L3 G0 - -
Ace WC_L3 G0 - -
Stairs_L4 B0 - -
Circulation_L4 B0 - -
Lobby L4 B0 - -
WC_L4 G0 - -
Circulation_L4 B0 - -
Circulation_L4 B0 - -
Stairs_L4 B0 - -
Ace WC_L4 G0 - -
Stairs_L5 G0 - -
Circulation_L5 B0 - -
Lobby LS B0 - -
WC_LS G0 - -
Circulation_L5 B0 - -
Circulation_L5 B0 - -
Stairs_L5S G0 - -
Ace WC_LS G0 - -
Stairs_L6 G0 - -
Circulation_L& B0 - -
Lobby L& B0 - -
WC_L6E G0 - -
Circulation_L& G0 - -
Circulation_L& B0 - -
Stairs_L6& G0 - -
Acce WC_LB G0 - -
Stairs_L7 G0 - -
Circulation_L7 B0 - -
Lobby LT B0 - -
WC_L7 G0 - -
Circulation_L7 B0 - -
Circulation_L7 B0 - -
Stairs_L7 G0 - -
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General lighting and display lighting

Tec

General luminaire

Display light source

Zone name Efficacy [Im/N] Efficacy [Im/W] | Power density [W/m?®]
Standard value | 95 80 0.3
Acc WC_LT G0 - -
Lobby LB B0 - -
WC_La G0 - -
Circulation_L35 =i] - -
Circulation_L& B0 - -
Stairs_LB B0 - -
Acc WC_LSE G0 - -
Circulation_L& B0 - -
Stairs_LB B0 - -
Stairs_LB B0 - -
Plant_LB B0 - -
Plant_B1 B0 - -
Circulation_B1 B0 - -
Goods In Store_B1 B0 - -
Lobby_B1 B0 - -
Acc WC_B1 G0 - -
Circulation_B1 B0 - -
Stairs_B1 B0 - -
Comms Room_B1 G0 - -
Lab Support_B1 G0 - -
Plant_B1 B0 - -
Changing_B1 B0 - -
WC_B1 B0 - .
Acc Shower_B1 B0 - -
Dirying Room_B1 B0 - -
WC_B1 B0 - -
Changing_B1 B0 - -
Post Room_B1 B0 - -
Circulation_B1 B0 - -
Cycle Store_B1 B0 - -
Switch Room_B1 B0 - -
Plant_B1 B0 - -
Office (P)_LO G0 - -
Office_L7 B0 - -
Lab_L7 G0 - -
Lab_LD G0 - -
Office (P)_LO ED - -
Office (P)_LO G0 - -
Reception (P)_LO G0 15 9
Office_L0O B0 - -
Reception_L0 B0 15 9
Office_L0O B0 - -
Lab_L1 G0 - -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim*]
Standard value | 95 80 0.3
Lab_L1 G0 - -
Office_L1 G0 - -
Office (P)_L1 G0 - -
Lab_L2 G0 - -
Lab_L2 G0 - -
Office L2 G0 - -
Lab_L3 G0 - -
Lab_L3 G0 - -
Office_L3 G0 - -
Lab_L4 G0 - -
Lab_L4 G0 - -
Office_L4 G0 - -
Lab_L5 G0 - -
Lab_L5 G0 - -
Office_ L5 G0 - -
Lab_L& G0 - -
Lab_LE& G0 - -
Office_ L& G0 - -
Lab{P)_L& G0 - -
Office(P)_LG G0 - -
Bin Store_LD B0 - -
Lab (P)_LD G0 - -
Lab (P)_L1 G0 - -
Office(P)_L2 G0 - -
Lab{P)_L2 G0 - -
Office(P)_L3 G0 - -
Lab{P)_L3 G0 - -
Office(P)_L4 G0 - -
Lab{P)_L4 G0 - -
Office(P)_L35 G0 - -
Lab{P)_L5 G0 - -
Office(P)_L7 G0 - -
Lab{P)_L7 G0 - -
Store_LB B0 - -
Office(P)_LE G0 - -
Winter Garden_LB B0 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Stairs_LD MIA MIA
Circulation_LD MiA MiA
Lobby LD MIA MIA
WC_LD MIA MIA
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Tec

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LD MiA MiA
Circulation_LD MO (-100%) MO
Stairs_LD MIA MIA
Ace WC_LO MIA MIA
Stairs_L1 MIA MIA
Circulation_L1 MiA MiA
Lobby L1 MIA MIA
WC_L1 MIA MIA
Circulation_L1 MiA MiA
Circulation_L1 MiA MiA
Stairs_L1 MIA MIA
Ace WC_L1 MIA MIA
Stairs_L2 MIA MIA
Circulation_L2 MiA MiA
Lobby L2 MIA MIA
WC_L2 MIA MIA
Circulation_L2 MiA MiA
Circulation_L2 MiA MiA
Stairs_L2 MIA MIA
Ace WC_L2 MIA MIA
Stairs_L3 MIA MIA
Circulation_L3 MiA MiA
Lobby L3 MIA MIA
WC_L3 MIA MIA
Circulation_L3 MiA MiA
Circulation_L3 MiA MiA
Stairs_L3 MIA MIA
Ace WC_L3 MIA MIA
Stairs_L4 MIA MIA
Circulation_L4 MiA MiA
Lobby L4 MIA MIA
WC_L4 MIA MIA
Circulation_L4 MiA MiA
Circulation_L4 MiA MiA
Stairs_L4 MIA MIA
Ace WC_L4 MIA MIA
Stairs_L5S MIA MIA
Circulation_L5 MiA MiA
Lobby LS MIA MIA
WC_LS MIA MIA
Circulation_L5 MiA MiA
Circulation_L5 MiA MiA
Stairs_L5S MIA MIA
Ace WC_LS MIA MIA
Stairs_L6& MIA MIA
Circulation_L& MiA MiA
Lobby L& MIA MIA
WC_L6E MIA MIA
Circulation_L& MiA MiA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_L& MIA MIA
Stairs_L6& MIA MIA
Acc WC_LE MIA MIA
Stairs_L7 MIA MIA
Circulation_L7 MIA MIA
Lobby LT MIA MIA
WC_LT MIA MIA
Circulation_L7 MIA MIA
Circulation_L7 MIA MIA
Stairs_L7 MIA MIA
Ace WC_LT MIA MIA
Lobby LB MIA MIA
WC_LB MIA MIA
Circulation_L& MIA MIA
Circulation_L& MIA MIA
Stairs_L8 MIA MIA
Ace WC_LS MIA MIA
Circulation_L& MIA MIA
Stairs_L8 MIA MIA
Stairs_L8 MIA MIA
Circulation_B1 MIA MIA
Lobby B1 MIA MIA
Ace WC_B1 MIA MIA
Circulation_B1 MO (-100%) MO
Stairs_B1 MIA MIA
Comms Room_B1 MiA MiA
Lab Support_B1 MiA MiA
Changing_B1 MO {-100%) MO
WC_B1 MO (-99.9%) MO
Acc Shower_B1 MiA MiA
Dirying Room_B1 MO (-100%) MO
WC_B1 MIA MIA
Changing_B1 MiA MiA
Circulation_B1 MO (-100%) MO
Cycle Store_B1 MIA MIA
Office (P)_LO MO (-60.1%) MO
Office LT MO {-80%) MO
Lab L7 MO (-58.9%) MO
Lab_LOD MO (-74.8%) MO
Office (P)_LO NO {-3.8%) MO
Office (P)_LO MO (-22.5%) MO
Reception (P)_LO YES (+45.1%) MO
Office_LO MO (-55.3%) MO
Reception_L0 YES (+46.8%) MO
Office_LO YES (+10.6%) MO
Lab_L1 MIA MIA
Lab_L1 MO (-75.5%) MO
Office_L1 MO (-21.3%) MO
Office (P)_L1 MO (-19.6%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Lab_L2 MIA MIA
Lab_L2 MO (-79.4%) MO
Office_L2 YES (+11.2%) MO
Lab_L3 MIA MIA
Lab_L3 MO (-77.2%) MO
Office_L3 YES (+1.2%) MO
Lab_L4 MIA MIA
Lab_L4 MO (-75.8%) MO
Office_L4 YES (+1.5%) MO
Lab_LS MIA MIA
Lab_LS MO (-74.9%) MO
Office_ L5 YES (+2.1%) MO
Lab_L& MIA MIA
Lab_L& MO (-72.6%) MO
Office_L& MO (-6.9%) MO
Lab{P)_L& YES (+12.9%) MO
Office(P)_LG MO {-34.9%) MO
Lab (P)_LOD MO (-16.4%) MO
Lab (P)_L1 YES (+0.8%) MO
Office(P)_L2 MO {-17.2%) MO
Lab{P)_L2 MO (-14.1%) MO
Office(P)_L3 MO {-25.6%) MO
Lab{P)_L3 MO {-6%) MO
Office(P)_L4 MO {-26.1%) MO
Lab{P)_L4 MO {-0.5%) MO
Office(P)_L3 MO {-25.8%) MO
Lab{P)_L5 YES (+3.6%) MO
Office(P)_L7 MO {-20.7%) MO
Lab{P)_L7 YES (+15%) MO
Office(P)_LE MO {-23.5%) MO
Winter Garden_L8 YES (+89.5%) MO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the propesed design? NO
Page 10 of 12
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Technical Data Sheet (Actual vs. Notional Building)

Actual Hotional
Floor area [n] 62134 62134 rofessional Services
Extemal area [n¥] 4596 4 4596 4 Restaurants and Cafes/Dri riking EstablishmentsTakeaways
Weather LON LON ? g?r:?aﬁ:ma and giq::s ::susmal Groups
Infiltration [méfhn?@ S0Pa] 25 4 Storage or Distribution
Average conductance [WYK] 279649 1580.33 H
fverage Uvalue [Winfk] 061 0.34 E :
Alpha valus* [3:] 253 10 R ]
* Parcaniage of the bubing's awerge heal transder oosfTosent whedh B due 1o themal bridging L = =
tiz PICES
:‘. dential Instiu
M dential Institut L aleries
M dential Institut E
M dential Institut F y Health Care Buldin
M dential Institut d County Court
General Assemi Clubs, and Theatres
Pas
thers: Eme
thers: Mis
thers: Ca
thers: Stand A
Energy Consumption by End Use [kWh/m’]
Actual Hotional
Heating 6.99 0.82
Cooling 203 2.39
Auxiliary 56.26 36.94
Lighting 38.96 20.84
Hot water 10092 743
Equipment* 4014 40.14
TOTAL* 115.25 68,42
* Energy Uiad by equipiment does ot count towands the total for consumplion of aaloulating emsion
4= Totad i reet of any ebecirical enengy dsplaced by CHP generaion, i appboabie
Actual Hotional
Photovoltaic systems 0 1]
Wind turbines o 0
CHP generators 0 1]
Solar thermal systems 1] 0
Displaced electricity 0 o
Actual Motional
Heating + cooling demand [MJint] = 82.51 4135
Primary energy [KWhee /ni] 174 .62 100.54
Total emissions [kg/m’] 16.06 9.23
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HVAC Systems Performance

System Type Heat dem| Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
M.m2 M.Vm2 EWhim2 | kWh/m2 | kWh/im2 [SSEFEF SSEER | SEFF SEER
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 452 62 52 5.6 10.5 242 306 25 5
Motional [532 918 0.5 55 .7 278 463 -— —
[ST] Constant volume system (variable fresh air rate), [HS] ASHF, [HFT] Electricity, [CFT] Electricity
Actual 821 119 96 15 353 237 227 25 5
Motional |6 41 0.6 25 171 278 463 —— —
[5T] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 572 198 6.7 24 23 237 227 25 5
Motional |53 523 05 31 7.6 278 463 —— —
[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual B69.6 16.5 8 1.5 10.2 242 3.06 25 5
Motional [ 11.3 43 1.1 34 8.3 278 284 —— —

[5T] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 0 0 0 0 0 233 355 25 5

Motional |0 0 0 o 0 278 463 -— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 158 6 7649 182 7 10.2 242 306 25 5

Motional |58 198 58 19 a 278 284 —— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 646 12 74 1.1 132.4 242 306 25 5

Motional |65 113 0.7 0.7 871 278 463 —— —
[5T] Ho Heating or Cooling

Actual 0 0 0 0 0 0 0 0 0

Motional |0 0 0 0 0 0 0 -—- —

Heat dern [MAm2]
Cool dem [MJim2)
Heat con [kWhim2]
Cool con [KWhim2)
Aux con [KWhim2)
Heat SSEFF

Cool SSEER

Heat gen S5EFF
Cool gen S5EER
5T

HS

HFT

CFT

Heating ensengy demand

Cooling energy demand

Heating energy consurnption

Cooling energy consumption

Auziliary energy consurnption

Heating system seasonal efficiency (for notonal building, value depends on activity glazing class)
Cooling system seasonal energy efficiency ratio

= Heating generator seasonal efficiency

= Cooling generator seasonal energy efficiency ratio
= System type

= Heat source

= Heating fuel type

= Cooling fuel type
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BRUKL Output Document

) HM Government

Compliance with England Building Regulations Part L 2021

Project name

Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

Whole building electric power factor achieved by power factor correction

=095

1- HVAC-3

TaVIS House - REfUI’b BE Lean AS designed Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l/s)] | HR efficiency
This system 3.09 - 0 1.6 0.75

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

Administrative information * Standard shown is fior all types =12 kW output, except absorption and gas engine heat pumps.

Building Details Certification tool * Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes paricular components.

Address:

Calculation engine version: 7.0.25 2- HVACA
Interface to calculation engine: |ES Virtual Environment Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s])] | HR efficiency
Certifier details Interface to calculation engine version: 7.0.25 This system 3.09 4 ] 16 0.75
Mame: BRUKL compliance module version: vi.1.e.1 Standard value | 2.5* MNiA MIA - MiA

Telephone number:
Address: , ,

Calculation engine: Apache

Foundation area [m']: 526.54

4-HVAC4
—_ : —_ : : Heating effici Cooling effici Radiant effici SFP [WI(Is)] | HR effici
The performance of the building fabric and fixed building services should achieve — ‘? ng eTciency | ~0oTing eTICIency | maciont eTeiency [WIl's)] | HR efficiency
i is system 3.09 2 - - -
reasonable overall standards of energy efficiency Y
Standard value | 2.5* MIA MIA MiA MiA

U s-time = Limiting araa-welghted average U-values WM K]
Uscae = Calculaizd area-welghted average U-values [Wimk))
" Autpmaic U-value check by the ol does nod apply o curlain walls whose limiting standand Is similar io hat for windows.
** Display windows and simiiar giazing are exciuded from the U-value check.
* Fior fire Goors, lImiting U-value ks 1.3 Wik

NE: Melther roof ventilators {Inc. smoke vents) nor swimming pool basing are modelled or checked against the Imiting standards by the tool.

Ulsewse = Calcuiated maximum indhvidual element U-valuss W]

*** \Walues for roaflights refer 1o the horzontal poslton.

Air permeability

Limiting standard

This building

m¥(h.m#) at 50 Pa

8

2125

Page 1of 12

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is fior all types =12 kW output, except absomption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l/s)] | HR efficiency
The building does not comply with England Building Regulations Part L 2021 This system 3.09 4 o 16 0.75
Target CC, emission rate (TER), kgCOy/m?annum 9.23 Standard value | 2.5* MNiA, MiA 2» MiA
Building CO; emission rate (BER), kgCOu/miannum 10.06 Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Target primary energy rate (TPER), kWh/m’annum 100.54 * Standand shown is for all types =12 kW output, except absorption and gas engine heat pumps.
Building primary energy rate (BPER), kWh/m?annum 108.08
Do the building’s emission and primary ensrgy rates exceed the targets? BER = TER | BPER = TPER * Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

Eabric element Ussimit| Uscain | Urcan | First surface with maximum value Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Walls* 0.26 159 17 B51000000:Surf[3] * Standard shown is fior all types =12 kW output, except absorption and gas engine heat pumps.

Floors 018 |[045 | 045 GFO00004:Surf0]

Pitched roofs 016 |- - Mo pitched roofs in building 5- HYAC-&

Flat roofs 0.18 156 |[2.3 B1000000:Surf[1] Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{lis)] | HR efficiency
Windows** and roof windows 16 57 2 FFODO01B:Surf[3] This system 3.09 4 0 1.6 0.75
Rooflights*™* 2.2 4 1.4 WHNOD0000:Surf[16] Standard value | 2.5* MIA MIA - MiA
Personnel doors® 1.6 12 1.2 CRO00016-5urf[0] Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
‘ehicle access & similar large doors 1.3 - - Mo vehicle access doors in building * Standard shown is for all types =12 kW output, except absorpBion and gas engine heat pumps.

High usage entrance doors 3 - - Mo high usage entrance doors in building
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B- HVAC-1 (MM)

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [Will's)] | HR efficiency

This system 3.09

r

0.73

Standard value | 2.5*

A,

MIA

21\

MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types >12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation incdudes particular components.

T-HVAC-5

Heating efficiency

Cooling efficiency

Radiant efficiency

This system 3.09

C

SFP [Will's)] | HR efficiency

0.75

Standard value | 2.5*

A,

MIA

21\

MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW cutput, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation incdudes particular components.

1- DHW-1
Water heating efficiency Storage loss factor [KWhilitre per day]
This building 1.05 -
Standard value 1 MiA
2-DHW-2
Water heating efficiency Storage loss factor [KWhilitre per day]
This building 3.01 -
Standard value 2* MiA

* Standard shown is for all types except absorption and gas engine heat pumgps.

Zone-level mechanical ventilation, exhaust, and terminal units

S|

System type in the Approved Documents

Local supply or extract ventilation units

Zonal supply system where the fan is remote from the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

—(T({@|TMMmOo|o|@|=

Kitchen extract with the fan remote from the zone and a grease filter

NB: Limiting SFF may be increased by the amounts specified in the Approved Docurments if the installation includes particular components.

Zone name SFP Wilis)] .
IDofsystemtype |A |B |C |D |E |F |G |H HR efficiency
Standardvalue | 0.3 |11 |05 [23 |2 05 (05 |04 Zone | Standard
WC_LD - - 03 |- - - - - - MIA
Ace WC_LO - - 03 |- - - - - - MIA,
WC_L1 - - 03 |- - - - - - MIA,
Ace WC_L1 - - 0.3 |- - - - - - MIA,
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Zone name SFP [Witls)] HR efficiency
1D of system type | A B C D E F G H
Standard value | 0.3 |11 (05 |23 |2 05 |05 |04 Zone | Standard
WC_L2 - - 03 |- - - - - - MIA
Ace WC_L2 - - 03 |- - - - - - M
WC_L3 - - 03 |- - - - - - MIA
Ace WC_L3 - - 03 |- - - - - - M
WC_L4 - - 03 |- - - - - - MIA
Ace WC_L4 - - 03 |- - - - - - M
WC_LS - - 03 |- - - - - - MIA
Ace WC_LS - - 03 |- - - - - - M
WC_L6 - - 03 |- - - - - - MIA
Acce WC_LB - - 03 |- - - - - - M
WC_L7 - - 03 |- - - - - - MIA
Ace WC_LT - - 03 |- - - - - - M
WC_LB - - 03 |- - - - - - MIA
Ace WC_LA - - 03 |- - - - - - M
Ace WC_BA - - 03 |- - - - - - M
WC_B1 - - 03 |- - - - - - MIA
Acc Shower_B1 - - 0.3 |- - - - - - MIA
Dirying Room_B1 - - D3 |- - - - - - MiA
WC_B1 - - 03 |- - - - - - MIA
General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [ImW] | Power density [W/m?]
Standard value | 95 80 0.3
Stairs_LD 100 - -
Circulation_LD 100 - -
Lobby LD 100 - -
WC_LD 100 - -
Circulation_LD 100 - -
Circulation_LD 100 - -
Stairs_LD 100 - -
Ace WC_LD 100 - -
Stairs_L1 100 - -
Circulation_L1 100 - -
Lobby L1 100 - -
WC_L1 100 - -
Circulation_L1 100 - -
Circulation_L1 100 - -
Stairs_L1 100 - -
Ace WC_L1 100 - -
Stairs_L2 100 - -
Circulation_L2 100 - -
Lobby L2 100 - -
WC_L2 100 - -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [ImW] | Power density [W/m?®]
Standard value | 95 80 0.3
Circulation_L2 100 - -
Circulation_L2 100 - -
Stairs_L2 100 - -
Acc WC_L2 100 - -
Stairs_L3 100 - -
Circulation_L23 100 - -
Lobby L3 100 - -
WC_L3 100 - -
Circulation_L23 100 - -
Circulation_L23 100 - -
Stairs_L3 100 - -
Ace WC_L3 100 - -
Stairs_L4 100 - -
Circulation_L4 100 - -
Lobby L4 100 - -
WC_L4 100 - -
Circulation_L4 100 - -
Circulation_L4 100 - -
Stairs_L4 100 - -
Acce WC_L4 100 - -
Stairs_L5S 100 - -
Circulation_L5 100 - -
Lobby LS 100 - -
WC_LS 100 - -
Circulation_L5 100 - -
Circulation_L5 100 - -
Stairs_L5S 100 - -
Ace WC_LS 100 - -
Stairs_L6 100 - -
Circulation_L& 100 - -
Lobby LG 100 - -
WC_LE 100 - -
Circulation_L& 100 - -
Circulation_L& 100 - -
Stairs_LE& 100 - -
Acce WC_L6E 100 - -
Stairs_L7 100 - -
Circulation_L7 100 - -
Lobby LT 100 - -
WC_LF 100 - -
Circulation_L7 100 - -
Circulation_L7 100 - -
Stairs_L7 100 - -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim®]
Standard value | 95 80 0.3

Ace WC_LT 100 - -
Lobby LB 100 - -
WC_L8 100 - -
Circulation_L& 100 - -
Circulation_L& 100 - -
Stairs LB 100 - -
Acc WC_La 100 - -
Circulation_L& 100 - -
Stairs_LB 100 - -
Stairs_LB 100 - -
Plant_LB 100 - -
Plant_B1 100 - -
Circulation_B1 100 - -
Goods In Store_B1 100 - -
Lobby_B1 100 - -
Ace WC_BA 100 - -
Circulation_B1 100 - -
Stairs_B1 100 - -
Comms Room_B1 100 - -
Lab Support_B1 100 - -
Plant_B1 100 - -
Changing_B1 100 - -
WC_B1 100 - -
Acc Shower_B1 100 - -
Dirying Room_B1 100 - -
WC_B1 100 - -
Changing_B1 100 - -
Post Room_B1 100 - -
Circulation_B1 100 - -
Cycle Store_B1 100 - -
Switch Room_B1 100 - -
Plant_B1 100 - -
Office (P)_LO 100 - -
Office_L7 100 - -
Lab_L7 100 - -
Lab_LD 100 - -
Office (P)_LO 100 - -
Office (P)_LO 100 - -
Reception (P)_L0 100 80 1.B88
Office_L0O 100 - -
Reception_L0 100 80 1.687
Office_L0O 100 - -
Lab_L1 100 - -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [W/im®]
Standard value | 95 80 0.3
Lab_L1 100 - -
Office_L1 100 - -
Office (P)_L1 100 - -
Lab_L2 100 - -
Lab_L2 100 - -
Office L2 100 - -
Lab_L3 100 - -
Lab_L3 100 - -
Office_L3 100 - -
Lab_L4 100 - -
Lab_L4 100 - -
Office_L4 100 - -
Lab_L5 100 - -
Lab_L5 100 - -
Office_ L5 100 - -
Lab_L& 100 - -
Lab_LE& 100 - -
Office_ L& 100 - -
Lab{P)_L& 100 - -
Office(P)_LG 100 - -
Bin Store_LD 100 - -
Lab (P)_LD 100 - -
Lab (P)_L1 100 - -
Office(P)_L2 100 - -
Lab{P)_L2 100 - -
Office(P)_L3 100 - -
Lab{P)_L3 100 - -
Office(P)_L4 100 - -
Lab{P)_L4 100 - -
Office(P)_L35 100 - -
Lab{P)_L5 100 - -
Office(P)_L7 100 - -
Lab{P)_L7 100 - -
Store_L8 100 - -
Office(P)_LE 100 - -
Winter Garden_LB 100 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Stairs_LD MIA MIA
Circulation_LD MiA MiA
Lobby LD MIA MIA
WC_LD MIA MIA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LD MiA MiA
Circulation_LD MO (-100%) MO
Stairs_L0 MiA MiA
Acc WC_LOD MiA MiA
Stairs_L1 MiA MiA
Circulation_L1 MiA MiA
Lobby L1 MiA MiA
WC_L1 MiA MiA
Circulation_L1 MiA MiA
Circulation_L1 MIA MIA
Stairs_L1 MO {-100%) MO
Acc WC_L1 MiA MiA
Stairs_L2 MiA MiA
Circulation_L2 MiA MiA
Lobby L2 MiA MiA
WC_L2 MiA MiA
Circulation_L2 MNIA MNIA
Circulation_L2 MiA MiA
Stairs_L2 MiA MiA
Acc WC_L2 MiA MiA
Stairs_L3 MiA MiA
Circulation_L3 MiA MiA
Lobby L3 MiA MiA
WC_L3 MiA MiA
Circulation_L3 MiA MiA
Circulation_L3 MiA MiA
Stairs_L3 MiA MiA
Acc WC_L3 MiA MiA
Stairs_L4 MiA MiA
Circulation_L4 MiA MiA
Lobby L4 MiA MiA
WC_L4 MiA MiA
Circulation_L4 MiA MiA
Circulation_L4 MiA MiA
Stairs_L4 MiA MiA
Acc WC_L4 MiA MiA
Stairs_LS MiA MiA
Circulation_L5S MNIA MNIA
Lobby LS MiA MiA
WC_LS MiA MiA
Circulation_L5 MiA MiA
Circulation_L5S MNIA MNIA
Stairs_LS MiA MiA
Acc WC_LS MiA MiA
Stairs_L6& MiA MiA
Circulation_LB MiA MiA
Lobby L& MiA MiA
WC_L6 MiA MiA
Circulation_L& MNIA MNIA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LE MIA MiA
Stairs_L6& MIA MiA
Acc WC_L6 MIA MiA
Stairs_L7 MIA MiA
Circulation_L7 MIA MiA
Lobby LT MIA MiA
WC_L7 MIA MiA
Circulation_L7 MIA MiA
Circulation_L7 MIA MiA
Stairs_L7 MIA MiA
Ace WC_LT MIA MiA
Lobby L& MIA MiA
WC_L8 MIA MiA
Circulation_L8& MIA MiA
Circulation_L8& MIA MiA
Stairs_L8 MIA MiA
Acc WC_La MIA MiA
Circulation_L8& MIA MiA
Stairs_L8 MIA MiA
Stairs_L8 MIA MiA
Circulation_B1 MIA MiA
Lobby BA1 MIA MiA
Ace WC_BA MIA MiA
Circulation_B1 MO (-100%) MO
Stairs_B1 MIA MiA
Comms Room_B1 MiA ML
Lab Support_B1 MiA ML
Changing_B1 MO (-100%) MO
WC_B1 MO (-99.8%) MO
Acc Shower_B1 MiA ML
Dirying Room_B1 MO (-100%) NO
WC_B1 MIA MiA
Changing_B1 MiA ML
Circulation_B1 MO (-100%) MO
Cycle Store_B1 MIA MiA
Office (P)_LO MO {-56.8%) MO
Office LT MO (-67.7%) MO
Lab_L7 MO (-34.3%) MO
Lab_LD MO (-59.6%) MO
Office (P)_LO YES (+54%) MO
Office (P)_LO YES (+22.4%) MO
Reception (P)_L0 YES (+130.9%) MO
Office_L0 MO (-35.3%) MO
Reception_L0 YES (+134.5%) NO
Office_L0 YES (+77.9%) MO
Lab_L1 MIA MiA
Lab_L1 MO (-60.8%) MO
Office_L1 YES (+27%) MO
Office (P)_L1 YES (+28.5%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Lab_L2 MIA MIA
Lab_L2 MO (-66.9%) MO
Office_L2 YES (+79.3%) MO
Lab_L3 MIA MIA
Lab_L3 MO (-63.4%) MO
Office_L3 YES (+63.5%) MO
Lab_L4 MIA MIA
Lab_L4 MO (-61.1%) MO
Office_L4 YES (+63.9%) MO
Lab_LS MIA MIA
Lab_LS MO (-59.8%) MO
Office_ L5 YES (+64.9%) MO
Lab_L& MIA MIA
Lab_L& MO {-56%) MO
Office_L& YES (+50.3%) MO
Lab{P)_L& YES (+79.7%) MO
Office(P)_L& YES (+4%) MO
Lab (P)_LOD YES (#33.1%) MO
Lab (P)_L1 YES (+60.3%) MO
Office(P)_L2 YES (+32.4%) MO
Lab{P)_L2 YES (+36.9%) MO
Office(P)_L3 YES (+19%) MO
Lab{P)_L3 YES (+49.7%) MO
Office(P)_L4 YES (+18.2%) MO
Lab{P)_L4 YES (+58.4%) MO
Office(P)_LS YES (+18.7%) MO
Lab{P)_L5 YES (+65%) MO
Office(P)_L7 YES (+26.8%) MO
Lab{P)_L7 YES (+82.7%) MO
Office(P)_L8 YES (+22.4%) MO
Winter Garden_L8 YES (+123%) MO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? NO
Are any such measures included in the propesed design? NO
Page 10 of 12
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use
Actual Hotional i Type
Floor area [nr] 62134 62134 anciz fessional Services
Extemnal area [m] 4596 4 4596 4 - Ft};ﬁhw;‘d and Cafes EE;H_'_: Establishments/Takeaways
C25 al wﬂmw USINESSEs
Weather LON LON 7 General Industrial and Special Industrial Groups
Infiltration [n¥hnf@ S0Pa) | 21 4 Storage or Distribution
Average conductance [WiK] 672632 1580.33
Average Ubvalue fAVWIAK] 146 0.34
Alpha value* [%] 252 10

* Parantage of the bulding's average heat irnnster cosfMoent which & due o thermal bridging

3
n

3

3

3

= T T VI I T Y]
] it
Moo

 E ZZZZ IO ODDIT

00

Energy Consumption by End Use [kWh/m?]

Actual Hotional
Heating 1469 0.82
Cooling 1.72 2.39
Auxiliary 323 36.94
Lighting 15.94 20.54
Hot water B.04 T.43
Equipment* 4014 40.14
TOTAL*™ T2.7 68.42

* Energy used by equipment does nol ceunt iowards e total for consumption or calailiting emissions
= Total is et of any shectrical energy displaced by CHP gereraion, I applcable

Energy Production by Technology [kWh/m’]

Actual Hotional
Photovoltaic systems 0 1]
Wind turbines 1] 0
CHP generators 0 1]
Solar thermal systems 0 ]
Displaced electricity 0 o

Energy & CO, Emissions Summary

Actual Motional
Heating + cocling demand MJ/nt] ~ 163.59 4135
Primary energy [KWhe ] 108.08 100.84
Total emissions kg’ 10.06 9.23
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HVAC Systems Performance

System Type

Heat dem | Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
M.m2 M.m2 EWhim2 | kWh/m2 | kWh/m2 | SSEEF SSEER [ SEFF SEER

[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 83.3 457 83 51 45 278 267 3.09 4

Motional |52 918 0.5 5.5 .7 278 463 -— —
[ST] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 2082 26 20.8 0.3 33 278 23 3.09 4

Motional | & 41 0.6 25 171 278 463 —— —
[5T] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 1209 10.3 12,1 12 18.4 278 23 3.09 4

Motional | 5.3 523 05 31 7.6 278 463 —— —

[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual

1

86.7 127 18.7 1.3 23 273 267 309 4

Motional

1

13 343 1.1 34 8.3 278 254 -—- —

[5T] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 0 0 0 0 0 278 148 3.09 2

Motional |0 0 0 0 0 278 463 -— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 523.3 498 523 4.1 23 278 334 3.09 5

Motional | 58 198 58 19 a 278 284 —— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 146 4 107 146 1.1 774 278 267 3.09 4

Motional |65 113 0.7 0.7 871 278 463 —— —

[ST] Mo Heating or Cooling

Actual

0

0 0 1] 0 0 0 0 ]

Motional

0

0 0 0 0 0 0 -—- —

Heat dem [MAm2]
Cool dem [Mlim2]
Heat con [kWhim2]
Cool con [KWhimZ]
Aux con [KWhimZ]
Heat SSEFF

Cool SSEER

Heat gen S5EFF
Cool gen S5EER
5T

HS

HFT

CFT

€L

eating enengy demand

ling energy demand

eating enengy consurnption

ling energy consumption

xiliary enengy consurmption

eating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cooling system seasonal energy efficiency ratio

Heating generator seasonal efficiency

Cooling generator seasonal energy efficiency ratio

System type

= Heat source

Ié‘.l

'.IIEE.I
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BRUKL Output Document

H HM Government

Compliance with England Building Regulations Part L 2021

Project name

Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

Tavis House - Refurb Be Green

As designed

Whole building electric power factor achieved by power factor correction =0.95
1- HVALC-3
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/i(l/s)] | HR efficiency
This system L - 1] 1.6 0.75
Standard value | 2.5* MIA A a MfA

Date: Mon Mar 18 16:55:18 2024

Administrative information

Building Details Certification tool

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is fior all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation ncludes particular components.

Address:

Interface to calculation engine: |ES Virtual Environment Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l/s]] | HR efficiency
Certifier details Interface to calculation engine version: 7.0.25 This system 4 - 0 16 0.75
Name: BRUKL compliance module version: v8.1.e.1 Standard value | 2.5* MiA NI a8 NiA

Telephone number:
Address: |,

The CO; emission and primary energy rates of the building must not exceed the targets

Calculation engine: Apache

Calculation engine version: 7.0.25

Foundation area [m']: 528.54

The building does not comply with England Building Regulations Part L 2021

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

2- HVAC-1

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

3- HVAC-2

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [Wi(lis)]

HR efficiency

This system L - i] 1.6 0.75
Target CCO, emission rate (TER), kgCOu/mZannum 923 standard value | 2.5* M8 A el A
Building CO; emission rate (BER), kgCOJ/mannum 9.41 Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Target primary energy rate (TPER), kWh,/mZannum 100.84 " Standard shown is for all types =12 kW output, except absorpfion and gas engine heat pumps.
Building primary energy rate (BPER), kWh.J/m?annum 101 46
Do the building’s emission and primary energy rates exceed the targets? BER > TER | BEER = TPER * Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation ncludes particular components.

4- HVAC-4

Heating efficiency

Cooling efficiency

Radiant efficiency

SFP [Wils)]

HR efficiency

This system

7L

7

Standard value

2.5*

MNiA

MfA

A,

M

Fabric element Usumt | Uscaio | Urcais | First surface with maximum value Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Walls* 026 159 17 B1000000:Surf[3] * Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

Floors 018 | 045 |[045 | GFODO0OD4:Surdf0]

Pitched roofs 016 | - - Mo pitched roofs in building 5- HVAC-E

Flat roofs 018 156 |23 B1000000:Surf[1] Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
Windows** and roof windows 1.6 a7 (2 FFO00016:Surf[3] This system 4 4 ] 16 0.75
Rocflights™™* 22 4 14 WHODOO00:Surf[16] Standard value | 2.5* MIA MIA 2n M
Personnel doors® 1.6 12 1.2 CROO0016:5urf[0] Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Vehicle access & similar large doors 1.3 - - Mo vehicle access doors in building * Standard shown is for all types >12 kW output, except absorption and gas engine heat pumnps.

High usage entrance doors 3 - - Mo high usage entrance doors in building

U siime= LIMHING araa-welghted average L-values [V k) * Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.
U o = Calculated area-weighted average U-valwes WM k)

* Autpmatic U-value check by the ool does not apoly to curtain walls wnose imiting standard Is similar o Mat for windows.

** Display windows and simiiar glazing are exciuded from the U-alue check. *** Walues for moflights refer o the horzontal position.

* For fire dioors, Imiting U-value ks 1.3 Wik

Uscas: = Calcuiaied maximum indvidual element U-valuss [Wiims]

WE: Melther roof ventilators {Inc. smoke vents) nor samming pool basing are modedlled or checked against the lImiting standarss oy the tood.

Air permeability

Limiting standard

This building

m#(h.m#) at 50 Pa

8

21.25
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B HVAC-1 (MM)

Heating efficiency

Cooling efficiency

Radiant efficiency

This system -

r

SFP [Willis)] | HR efficiency

0.73

Standard value | 2.5*

MIA

MIA

21\

MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kKW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

T- HWVAC-5

Heating efficiency

Cooling efficiency

Radiant efficiency

This system -

C

SFP [Wilis)] | HR efficiency

0.75

Standard value | 2.5*

MIA

MIA

21\

MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kKW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents i the installation includes particular components.

1- DHW-1
Water heating efficiency Storage loss factor [kKWhilitre per day]
This building 1 -
Standard value 1 MiA
2- DHW-2
Water heating efficiency Storage loss factor [kKWhilitre per day]
This building 2.8 -
Standard value 2* MiA

* Standard shown is for all types except absorption and gas engine heat pumps.

Zone-level mechanical ventilation, exhaust, and terminal units

]

System type in the Approved Documents

Local supply or extract ventilation units

Zonal supply system where the fan is remote from the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

—|T|@|TmMmo(o|m|E

Kitchen extract with the fan remote from the zone and a grease filter

NB: Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation mcludes particular components.

Zone name SFP Wilis)] .
IDofsystemtype | A |B |C |D |E |F |G |H HR efficiency
Standard value | 0.3 (11 |05 |23 |2 05 (05 |04 Zone | Standard
WC_LD - - 03 |- - - - - - M
Acc WC_LO - - 03 |- - - - - - M
WC_L1 - - 0.3 |- - - - - - A,
Acc WC_L1 - - 03 |- - - - - - M
Page 3 of 12

Zone name SFP [Will's)] HR efficiency
ID of system type | A B C D E F G H
Standard value | 0.3 |11 |05 (23 |2 05 |05 (04 Zone | Standard
WC_L2 - - 03 |- - - - - - MIA
Ace WC_L2 - - 03 |- - - - - - M
WC_L3 - - 03 |- - - - - - MIA
Ace WC_L3 - - 03 |- - - - - - M
WC_L4 - - 03 |- - - - - - MIA
Ace WC_L4 - - 03 |- - - - - - M
WC_LS - - 03 |- - - - - - MIA
Ace WC_LS - - 03 |- - - - - - M
WC_L6 - - 03 |- - - - - - MIA
Acc WC_L6 - - 03 |- - - - - - M
WC_L7 - - 03 |- - - - - - MIA
Ace WC_LT - - 03 |- - - - - - M
WC_LB - - 03 |- - - - - - MIA
Ace WC_LE - - 03 |- - - - - - M
Ace WC_B1 - - 03 |- - - - - - M
WC_B1 - - 03 |- - - - - - MIA
Acc Shower_B1 - - 0.3 |- - - - - - MIA
Dirying Room_B1 - - D3 |- - - - - - MiA
WC_B1 - - 03 |- - - - - - MIA
General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/'W] [ Power density [Wim?®]
Standard value | 95 80 0.3
Stairs_LD 100 - -
Circulation_LD 100 - -
Lobby LD 100 - -
WC_LD 100 - -
Circulation_LD 100 - -
Circulation_LD 100 - -
Stairs_LO 100 - -
Ace WC_LO 100 - -
Stairs_L1 100 - -
Circulation_L1 100 - -
Lobby L1 100 - -
WC_L1 100 - -
Circulation_L1 100 - -
Circulation_L1 100 - -
Stairs_L1 100 - -
Ace WC_L1 100 - -
Stairs_L2 100 - -
Circulation_L2 100 - -
Lobby L2 100 - -
WC_L2 100 - -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/\] Efficacy [Im'W] | Power density [Wim?]
Standard value | 95 80 0.3
Circulation_L2 100 - -
Circulation_L2 100 - -
Stairs_L2 100 - -
Acc WC_L2 100 - -
Stairs_L3 100 - -
Circulation_L3 100 - -
Lobby L3 100 - -
WC_L3 100 - -
Circulation_L3 100 - -
Circulation_L3 100 - -
Stairs_L3 100 - -
Acc WC_L3 100 - -
Stairs_L4 100 - -
Circulation_L4 100 - -
Lobby L4 100 - -
WC_L4 100 - -
Circulation_L4 100 - -
Circulation_L4 100 - -
Stairs_L4 100 - -
Acc WC_L4 100 - -
Stairs_LS 100 - -
Circulation_L5 100 - -
Lobby LS 100 - -
WC_LS 100 - -
Circulation_L5 100 - -
Circulation_L5 100 - -
Stairs_ LS5 100 - -
Acc WC_LS 100 - -
Stairs_L6 100 - -
Circulation_L6& 100 - -
Lobby LG 100 - -
WC_L6 100 - -
Circulation_L6& 100 - -
Circulation_L6& 100 - -
Stairs_L6 100 - -
Acc WC_LE 100 - -
Stairs_L7 100 - -
Circulation_L7 100 - -
Lobby LT 100 - -
WC_L7 100 - -
Circulation_L7 100 - -
Circulation_L7 100 - -
Stairs_L7 100 - -
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General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim*]
Standard value | 95 80 0.3

Ace WC_LT 100 - -
Lobby L8 100 - -
WC_L8 100 - -
Circulation_L& 100 - -
Circulation_L& 100 - -
Stairs_LB 100 - -
Acc WC_La 100 - -
Circulation_L& 100 - -
Stairs_LB 100 - -
Stairs_LB 100 - -
Plant_LB 100 - -
Plant_B1 100 - -
Circulation_B1 100 - -
Goods In Store_B1 100 - -
Lobby_B1 100 - -
Ace WC_B1 100 - -
Circulation_B1 100 - -
Stairs_B1 100 - -
Comms Room_B1 100 - -
Lab Support_B1 100 - -
Plant_B1 100 - -
Changing_B1 100 - -
WC_B1 100 - -
Acc Shower_B1 100 - -
Dirying Room_B1 100 - -
WC_B1 100 - -
Changing_B1 100 - -
Post Room_B1 100 - -
Circulation_B1 100 - -
Cycle Store_B1 100 - -
Switch Room_B1 100 - -
Plant_B1 100 - -
Office (P)_LO 100 - -
Office_L7 100 - -
Lab_L7 100 - -
Lab_LD 100 - -
Office (P)_LO 100 - -
Office (P)_LO 100 - -
Reception (P)_L0 100 80 1.B88
Office_L0O 100 - -
Reception_L0 100 80 1.687
Office_L0O 100 - -
Lab_L1 100 - -
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General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/'W] [ Power density [Wim?®]
Standard value | 95 80 0.3
Lab_L1 100 - -
Office_L1 100 - -
Office (P)_L1 100 - -
Lab_L2 100 - -
Lab_L2 100 - -
Office L2 100 - -
Lab_L3 100 - -
Lab_L3 100 - -
Office_L3 100 - -
Lab_L4 100 - -
Lab_L4 100 - -
Office_L4 100 - -
Lab_L5 100 - -
Lab_L5 100 - -
Office_ L5 100 - -
Lab_L& 100 - -
Lab_LE& 100 - -
Office_ L& 100 - -
Lab{P)_L& 100 - -
Office(P)_LG 100 - -
Bin Store_LD 100 - -
Lab (P)_LD 100 - -
Lab (P)_L1 100 - -
Office(P)_L2 100 - -
Lab{P)_L2 100 - -
Office(P)_L3 100 - -
Lab{P)_L3 100 - -
Office(P)_L4 100 - -
Lab{P)_L4 100 - -
Office(P)_L5 100 - -
Lab{P)_L5 100 - -
Office(P)_L7 100 - -
Lab{P)_L7 100 - -
Store_L8 100 - -
Office(P)_LE 100 - -
Winter Garden_LB 100 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Stairs_LO MIA MIA
Circulation_LD MiA MiA
Lobby LD MIA MIA
WC_LD MIA MIA
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Zone Solar gain limit exceeded? (3%) [ Internal blinds used?
Circulation_LD MiA MiA
Circulation_LD MO (-100%) MO
Stairs_LD MIA MIA
Ace WC_LO MIA MIA
Stairs_L1 MIA MIA
Circulation_L1 MiA MiA
Lobby L1 MIA MIA
WC_L1 MIA MIA
Circulation_L1 MiA MiA
Circulation_L1 MiA MiA
Stairs_L1 MO {-100%) MO
Ace WC_L1 MIA MIA
Stairs_L2 MIA MIA
Circulation_L2 MiA MiA
Lobby L2 MIA MIA
WC_L2 MIA MIA
Circulation_L2 MiA MiA
Circulation_L2 MiA MiA
Stairs_L2 MIA MIA
Ace WC_L2 MIA MIA
Stairs_L3 MIA MIA
Circulation_L3 MiA MiA
Lobby L3 MIA MIA
WC_L3 M M
Circulation_L3 MiA MiA
Circulation_L3 MiA MiA
Stairs_L3 MIA MIA
Ace WC_L3 MIA MIA
Stairs_L4 MIA MIA
Circulation_L4 MiA MiA
Lobby L4 MIA MIA
WC_L4 MIA MIA
Circulation_L4 MiA MiA
Circulation_L4 MiA MiA
Stairs_L4 MIA MIA
Ace WC_L4 MIA MIA
Stairs_L5S MIA MIA
Circulation_L5S MiA MiA
Lobby LS MIA MIA
WC_LS MIA MIA
Circulation_L5 MiA MiA
Circulation_L5 MiA MiA
Stairs_L5S MIA MIA
Ace WC_LS MIA MIA
Stairs_LE MIA MIA
Circulation_L& MiA MiA
Lobby L& MIA MIA
WC_L6E MIA MIA
Circulation_L& MiA MiA
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LE MIA MIA
Stairs_L6& MIA MIA
Acc WC_L6 MIA MIA
Stairs_L7 MIA MIA
Circulation_L7 MIA MIA
Lobby LT MIA MIA
WC_L7 MIA MIA
Circulation_L7 MIA MIA
Circulation_L7 MIA MIA
Stairs_L7 MIA MIA
Ace WC_LT MIA MIA
Lobby L& MIA MIA
WC_L8 MIA MIA
Circulation_L8& MIA MIA
Circulation_L8& MIA MIA
Stairs_L8 MIA MIA
Acc WC_La MIA MIA
Circulation_L8& MIA MIA
Stairs_L8 MIA MIA
Stairs_L8 MIA MIA
Circulation_B1 MIA MIA
Lobby BA1 MIA MIA
Ace WC_BA MIA MIA
Circulation_B1 MO (-100%) MO
Stairs_B1 MIA MIA
Comms Room_B1 MiA MiA
Lab Support_B1 MiA MiA
Changing_B1 MO (-100%) MO
WC_B1 MO (-99.8%) MO
Acc Shower_B1 MiA MiA
Dirying Room_B1 MO (-100%) MO
WC_B1 MIA MIA
Changing_B1 MiA MiA
Circulation_B1 MO (-100%) MO
Cycle Store_B1 MIA MIA
Office (P)_LO MO {-56.8%) MO
Office LT MO (-67.7%) MO
Lab_L7 MO (-34.3%) MO
Lab_LD MO (-59.6%) MO
Office (P)_LO YES (+54%) MO
Office (P)_LO YES (+22.4%) MO
Reception (P)_L0 YES (+130.9%) MO
Office_L0 MO (-35.3%) MO
Reception_L0 YES (+134.5%) MO
Office_L0 YES (+77.9%) MO
Lab_L1 MIA MIA
Lab_L1 MO (-60.8%) MO
Office_L1 YES (+27%) MO
Office (P)_L1 YES (+28.5%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Lab_L2 MIA MIA
Lab_L2 MO (-66.9%) MO
Office_L2 YES (+79.3%) MO
Lab_L3 MIA MIA
Lab_L3 MO (-63.4%) MO
Office_L3 YES (+63.5%) MO
Lab_L4 MIA MIA
Lab_L4 MO (-61.1%) MO
Office_L4 YES (+63.9%) MO
Lab_LS MIA MIA
Lab_LS MO (-59.8%) MO
Office_ L5 YES (+64.9%) MO
Lab_L& MIA MIA
Lab_L& MO {-56%) MO
Office_L& YES (+50.3%) MO
Lab{P)_L& YES (+79.7%) MO
Office(P)_L6 YES (+4%) NO
Lab (P)_LO YES (+33.1%) MO
Lab (P)_L1 YES (+60.3%) MO
Office(P)_L2 YES (+32.4%) MO
Lab{P)_L2 YES (+36.9%) MO
Office(P)_L3 YES (+19%) MO
Lab{P)_L3 YES (+49.7%) MO
Office(P)_L4 YES (+18.2%) MO
Lab{P)_L4 YES (+58.4%) MO
Office(P)_LS YES (+18.7%) MO
Lab{P)_L5 YES (+65%) MO
Office(P)_LT7 YES (+26.8%) MO
Lab{P)_L7 YES (+82.7%) MO
Office(P)_L& YES (+22.4%) MO
Winter Garden_LB YES (+123%) MO

Regulation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO

Is evidence of such assessment available as a separate submission?

MO

Are any such measures included in the propesed design?

MO
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Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Bu

Actual Motional
Floor area [nr] 6213.4 62134 RetailFinancial essional Services
Extemnal area [ 4595 4 45095 4 Restaurants and Cafes/Dri riking Establishments/Takeaways
Weather - LON ? &Wﬁli:m giq::s industria Groups
Infiltration [m¥/hn?@ S0Pa] 21 4 Storage or Distribution
Average conductance [WK] 672632 1580.33
Average U-value [WInrE] 146 0.34
Alpha valus* [%] 252 10
* Peioentags of 1he bubdbng's arerage Peal transder aoeTosen] whed & cue 10 thermal bhidging

3

=] i
WmoWm ol oW

-

-

Energy Consumption by End Use [kWh/m?]

Actual Hotional
Heating 10.52 0.82
Cooling 1.72 2.39
Auiliary 321 36.94
Lighting 15.94 20.84
Hot water 8.59 743
Equipment* 4014 40.14
TOTAL* 59.08 68.42

* Energy used by aquipment does nol count towards te lotal for consumplion or calaulating emissicns
** Total i nel of any shectrical energy displaced by CHP generaion, I appheable

Energy Production by Technology [kWh/m®]

Actual Hotional
Photovoltaic systems 0.7 0
Wind turbines o 0
CHP generators 0 0
Solar thermal systems 0 0
Displaced electricity 0.7 0

Energy & CO, Emissions Summary

Actual Motional
Heating + cocling demand [MJ/nt] = 163.59 4135
Primary energy [kKWhee 1] 10146 100.84
Total emissions [kgin'] 9.41 9.23
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HVAC Systems Performance

System Type Heat dem| Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
M.m2 M.m2 EWhim2 | kWhim2 [kWhim2 [SSEEF SSEER | SEFF SEER
[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 83.3 487 59 5.1 45 3.92 267 4 4
Motional |52 918 05 55 .7 278 463 -— —
[5T] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity
Actual 2082 26 162 0.3 33 3.57 23 4 4
Motional | B 41 0.6 25 17.1 278 463 —— —

[5T] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual

1

20.9 10.3 9.4 1.2 15.4 3.57 ] | 4 4

Motional

a3 223 0.5 3.1 76 278 4.63 -—- —

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual

1

86.7 127 13.2 1.3 23 3.92 267 4 4

Motional

1

13 343 1.1 34 8.3 278 284 -—- —

[5T] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 0 0 0 0 0 245 148 25 2

Motional |0 0 0 0 0 278 463 -— —
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 523.3 498 i 4.1 23 3.92 334 4 5

Motional |58 198 58 19 a 278 284 —— —
[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 146 4 107 10.4 1.1 774 3.92 267 4 4

Motional |65 113 0.7 0.7 871 278 463 —— —

[5T] Ho Heating or Cooling

Actual

0

0 0 o 1] 0 0 0 0

Motional

0

0 0 0 0 0 0 -—- —

Heat dern [MAmZ]
Cool dem [MJim2]
Heat con [kWhim2]
Cool con [KWhimZ]
Aux con [KWhimZ]
Heat SSEFF

Cool SSEER

Heat gen S5EFF
Cool gen S5EER
ST

HS

HFT

CFT

€L

eating energy demand

ling energy demand

eating energy consurnption

ling energy consumpion

iliary enengy consurmption

ting system seasonal efficiency (for notional building, value depends on activity glazing class)
ling system seasonal energy efficiency ratio
eating generator seasonal efficiency

ling generator seasonal energy eficiency ratio
stem type

at source

ating fuel type

ling fusl type

Ié‘.l

ES

I
1)

=

FELD

é‘.l
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BRUKL REPORTS - PART L

APPENDIX F - NON-DOMESTIC
2021 CLAUSE 10.11

Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

BRUKL Output Document

ernment

Compliance with England Building Regulations Part L 2021

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

Whole building electric power factor achieved by power factor correction =0.95
Project name
1- HVAC-1
TaViS House - Notional Extension As designed Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(lis)] | HR efficiency
This system 4 4 0 1.6 0.75
Date: Wed Mar 20 12-:04:08 2024 Standard value | 2.5* BFA A an MA

Administrative information

Certification tool

Building Details

Address: Calculation engine: Apache
Calculation engine version: 7.0.25 2- HVAC-3
Interface to calculation engine: |ES Virtual Environment Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s)] | HR efficiency
Certifier details Interface to calculation engine version: 7.0.25 This system 4 4 0 16 075
Mame: BRUKL compliance module version: v8.1.2.1 Standard value | 2.5* MIA MIA o A

Telephone number:
Address: |,

Foundation area [m*]: 853

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW outpat, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Docurnents if the installation includes particular components.

Automatic monitering & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types > 12 kW output, except absorption and gas engine heat pumnps.

* Limiting SFP may be increased by the amounts specified in the Approved Docurments if the installation includes particular components.

The CO; emission and primary energy rates of the building must not exceed the targets 3- HVAC-2
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{lis]] | HR efficiency
This system 4 4 i] 1.6 0.75
Target CO. emission rate (TER), kgCO./mZannum 10.78 Standard value | 2.5* NI MNIA o NIA
Building CO: emission rate (BER), kaCOuimrannum 1075 Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES
Target primary energy rate (TPER), kWh,/miannum 117.59 * Standard shown is for all types =12 kW outpat, except absorption and gas engine heat pumps.
Building primary energy rate (BPER), kWh.JdmZannum 115.99
Do the building's emission and primary energy rates exceed the targets? BER == TER | BPER == TPER * Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation ncludes particular components.

The performance of the building fabric and fixed building services should achieve

reasonable overall standards of energy efficiency

Fabric element Uzvimit| Uacalo First surface with maximum value
Walls* 026 | 1.32 B1000000: Surfl3]

Floors 018 | 0.41 GF000003:Surf[0]

Pitched roofs 016 | - Mo pitched roofs in building

Flat roofs 018 | 1.24 B1000000:Surf[1]

Windows** and roof windows 1.6 1.85 FFO0001B:5urf[3]

Rooflights™* 22 14 WNODDOD0:Surf[16]

Personnel doors® 1.6 12 CRO00016:5urf[0]

‘ehicle access & similar large doors 1.3 - Mo vehicle access doors in building

High usage entrance doors 3 - Mo high usage entrance doors in building

* [For fire goors, Imiting U-value ks 1.3 WMk

Usime= Limiting area-welghted average -valuwes W
U scic = CAICUEEM SrEa-WEIGNIED AVErage U-values [Wim k)]
* ALRDMate U-valus chack by the toal does not apoly to curtain walls wnoss Imiting standand Is similar 1 Mat for windows.
** Display windows and simliar glazing ane exciuded from the U-value check.

Uscaic = Calcuiated maximum individual element U-valuas [WiimT)]

*** Walues for neoflights refier to the horzontal positon.

ME: Nelther roof vertiiators {inc. smoke vients) nor sWimming pool basing are modeled or checked against the IMiting standards by he tool.

Air permeability

Limiting standard

This building

m¥{h.m?) at 50 Pa

8

221
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4. HVAC-B
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/ilis)] | HR efficiency
This system 4 4 i 1.6 0.75
Standard value | 2.5* MfA A P MifA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approwed Documents if the installation includes particular components.

5- HVAC4
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{lis]] | HR efficiency
This system 25 2 - - -
Standard value | 2.5* MIA MIA MNIA MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.
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B- HVAC-1 (MM}

Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/i(l's)] | HR efficiency Zone name SFP [Wilis)] HR efficiency
This system - 4 0 1.6 075 ID of system type | A B cC D E F G H I
Standard value | 2.5* MIA MiA 2n Mi& Standard value | 0.3 (1.1 |05 |23 |2 05 |05 (D4 (1 Zone | Standard
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES WC_ |12 - - 0.3 |- - - - - - - MiA
* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps. Acc WC_L2 - - 03 |- - - - - - - M
WC_L3 - - 03 |- - - - - - - MIA
* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components. Aec WO L3 _ i} 03 |- i} _ _ i} i} _ NIA
7-HVACS WC_L4 - - 0.3 |- - - - - - - MIA
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/i(l's)] | HR efficiency Acc WC_L4 - - 03 |- - - - - - - N/A
This system | 2.8 365 D 16 075 We_Ls S Bl A I (N K R R K MiA
Standard value| 2.5 NIA NIA 20 NIA Ace WC_LS i e A e N S - - I NiA
Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES WC_L6 - - 03 |- - - - - - - N/A
* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps. Acc WC_LE - - 0.3 |- - - - - - - MiA
WC_LT - - 03 |- - - - - - - MIA
* Limiting SFF may be increased by the amounts specified in the Approved Documents i the installation includes particular components. Acc WC_LT - - 03 |- - - - - - - MNiA
WC_LB - - 0.3 |- - - - - - - MIA
1- DHW-T Acc WC_LA - - 0.3 |- - - - - - - Mis,
Water heating efficiency Storage loss factor [kWh!litre per day] Acc WC B _ - 0.3 |- - _ _ - - _ MIA
This building 1 - We B1 _ R 0.3 |- R _ _ R R _ MIA
Standard value 1 MiA Aee Shower B _ i} 03 |- i} _ _ i} i} _ NIA
2 DHW-2 Dirying Room_B1 - - 0Dz - - - - - - - MIA
Water heating efficiency Storage loss factor [kWhilitre per day] wWe_B1 - - 03 |- - - - _ - - MIA
This building 59 _ Winter Garden_L8 - - - - - - - 03 |- - Mis
Standard value 2* MiA
* Standard shown is for all types except absomption and gas engine heat pumgs. General lighting and display lighting General luminaire Display light source
Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim®]
Zone-level mechanical ventilation, exhaust, and terminal units
Standard value | 95 80 0.3
ID | System type in the Approved Documents Circulation LO 100 - _
A Local supply or extract ventilation units Stairs L0 100 ~ _
B Zonal supply system where the fan is remote from the zone Circulation LO 100 _ _
C Zonal extract system where the fan is remote from the zone Lobby LD 100 _ _
O Zonal balanced supply and extract ventilation system We LD 100 - _
E Local balanced supply and extract ventilation units Circulation LO 100 _ _
F Other local ventilation units Circulation LO 100 N "
G Fan assisted terminal variable air volume units Stairs L0 100 _ _
H | Fan coil units Circulation_L0D 100 - R
| Kitchen extract with the fan remote from the zone and a grease filter Acc WC LD 100 _ ~
NB: Limiting SFFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components. Stairs L1 100 - _
Zone name SFP [Wi(l's)] . Circulation L1 100 - -
IDofsystemtype |A |B |C |D |E |F |G |H |I HR efficiency Lobby_L1 100 - -
Standard value |03 |11 |05 |23 |2 |05 |05 |04 |1 | Zone | Standard WG L1 100 - -
WC_LD i _ 03 |- _ _ i i i _ NIA Circulation_L1 100 - -
Acc WC_LO - Tez |- |- - - - |- T- NIA Circlation 11 109 - -
WC_L1 - - Tes - - - - - - - NIA Staks. 1 1 oo - -
Ace WC_L1 N N N A T Acc WE L1 o0 - -
Stairs_L2 100 - -
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General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/'W] | Power density [Wim?]
Standard value | 95 80 0.3
Circulation_L2 100 - -
Lobby L2 100 - -
WC_L2 100 - -
Circulation_L2 100 - -
Circulation_L2 100 - -
Stairs_L2 100 - -
Acc WC_L2 100 - -
Lab {P)_L2 100 - -
Stairs_L3 100 - -
Circulation_L3 100 - -
Lobby L3 100 - -
WC_L3 100 - -
Circulation_L3 100 - -
Circulation_L3 100 - -
Stairs_L3 100 - -
Ace WC_L3 100 - -
Lab {P)_L3 100 - -
Stairs_L4 100 - -
Circulation_L4 100 - -
Lobby L4 100 - -
WC_L4 100 - -
Circulation_L4 100 - -
Circulation_L4 100 - -
Stairs_L4 100 - -
Ace WC_L4 100 - -
Lab (P)_L4 100 . .
Stairs_LS 100 - -
Circulation_L5 100 - -
Lobby LS 100 - -
WC_LS 100 - -
Circulation_L5 100 - -
Circulation_L5 100 - -
Stairs_L5S 100 - -
Acc'WC_LS 100 - -
Lab {P)_LS 100 - -
Stairs_LG6 100 - -
Circulation_LE 100 - -
Lobby L6 100 - -
WC_L6 100 - -
Circulation_LB& 100 - -
Circulation_LE 100 - -
Stairs_LG 100 - -
Acc WC_LS 100 - -
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General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [Wim®]
Standard value | 95 80 0.3
Lab {P)_L& 100 - -
Stairs_L7 100 - -
Circulation_L7 100 - -
Lobby LT 100 - -
WC_LY 100 - -
Circulation_L7 100 - -
Circulation_L7 100 - -
Stairs_L7 100 - -
Acc WC_LT 100 - -
Lab (P)_L7 100 - -
Lobby L8 100 - -
WC_La 100 - -
Circulation_L& 100 - -
Circulation_L& 100 - -
Stairs_LB8 100 - -
Acc WC_LS 100 - -
Circulation_L& 100 - -
Stairs_LB8 100 - -
Stairs_LB8 100 - -
Plant_L8& 100 - -
Plant_B1 100 - -
Circulation_B1 100 - -
Goods In Store_B1 100 - -
Lobkby_B1 100 - -
Acc WC_B1 100 - -
Circulation_B1 100 - -
Stairs_B1 100 - -
Comms Room_B1 100 - -
Lab Support_B1 100 - -
Plant_B1 100 - -
Changing_B1 100 - -
WC_B1 100 - -
Acc Shower_B1 100 - -
Dirying Room_B1 100 - -
WC_B1 100 - -
Changing_B1 100 - -
Post Room_B1 100 - -
Circulation_B1 100 - -
Cycle Store_B1 100 - -
Switch Room_B1 100 - -
Plant_B1 100 - -
Goods Office_ LD 100 - -
Office (P)_LO 100 - -
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General lighting and display lighting

General luminaire

Display light source

Zone mame Efficacy [Im/W] Efficacy [Im/W] [ Power density [W/m?®]
Standard value | 95 80 0.3

Lab (P)_L1 100 - -
Office L7 100 - -
Lab_ L7 100 - -
Lab_LO 100 - -
Office (P)_L0D 100 - -
Office (P)_LO 100 - -
Recepticn (P)_LO 100 80 1.688
Office_L0O 100 - -
Reception_L0 100 80 1.687
Office_LO 100 - -
Lab_L1 100 - -
Lab_L1 100 - -
Office_L1 100 - -
Office (P)_L1 100 - -
Lab_ L2 100 - -
Lab_ L2 100 - -
Office_L2 100 - -
Lab_ L3 100 - -
Lab_ L3 100 - -
Office_L3 100 - -
Lab_L4 100 - -
Lab L4 100 - -
Office_L4 100 - -
Lab_ LS 100 - -
Lab_ LS 100 - -
Office L5 100 - -
Lab_L& 100 - -
Lab_L& 100 - -
Office_ LG 100 - -
Lab{P)_L& 100 - -
Office(P)_L& 100 - -
Bin Store_LD 100 - -
Lab (P)_LD 100 - -
Lab (P)_L1 100 - -
Office(P)_L2 100 - -
Lab{P)_L2 100 - -
Office(P)_L3 100 - -
Lab{P)_L3 100 - -
Office(P)_L4 100 - -
Lab{P)_L4 100 - -
Office{P)_L5 100 - -
Lab{P)_L5 100 - -
Office{P)_L7 100 - -

Page 7 of 13

General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [W/m®]
Standard value | 95 80 0.3

Lab{P) L7 100 - -

Store_L8 100 - -

Office(P)_L& 100 - -

Winter Garden_L8 100 - -

The spaces in the building should have appropriate passive control measures to limit

solar gains in summer

Zone Solar gain limit exceeded? (%) | Internal blinds used?
Circulation_LD NO {(-79.9%) MO
Stairs_L0O MiA BT
Circulation_L0O MiA MiA
Lobby_LO MiA BT
WC_LD MiA BT
Circulation_L0D MiA MiA
Circulation_LD MO {(-100%) MO
Stairs_L0O MiA BT
Circulation_L0D MO (-85.6%) MO
Acc WC_LD MiA BT
Stairs_L1 MiA BT
Circulation_L1 Mia Mis
Lobby_L1 MiA BT
WC_L1 MiA BT
Circulation_L1 Mia Mis
Circulation_L1 MiA MIA
Stairs_L1 MO {-100%) MO
Acc WC_L1 M4 A
Stairs_L2 MiA BT
Circulation_L2 MiA MIA
Lobby L2 MIA R
WC_L2 MiA BT
Circulation_L2 MiA MIA
Circulation_L2 MiA MIA
Stairs_L2 MIA MiA
Acc WC_L2 MiA BT
Lab {P)_L2 MO {-54 4% MO
Stairs_L3 MIA MiA
Circulation_L3 MiA MIA
Lobby_ L3 MiA BT
WC_L3 MIA MiA
Circulation_L3 MiA MIA
Circulation_L3 MiA MIA
Stairs_L3 M4 Mis,
Acc WC_L3 MiA BT
Lab {(P)_L3 MO {-48.2%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Stairs_L4 MIA, MIA,
Circulation_L4 MIA, MIA,
Lobby L4 MIA, MIA,
WC_L4 MiA MiA
Circulation_L4 MIA, MIA,
Circulation_L4 MIA, MIA,
Stairs_L4 MIA, MIA,
Acc WC_L4 MIA MIA
Lab (P)_L4 MO {-47.2%) MO
Stairs_L5 MIA, MIA,
Circulation_L5 MIA, MIA,
Lobby LS MIA MIA
WC_LS MIA, MIA,
Circulation_L5 MIA, MIA,
Circulation_L5 MIA, MIA,
Stairs_L5 MIA, MIA,
Acc WC_LS MIA, MIA,
Lab (P)_LS MO {-46.5%) MO
Stairs_L6 MiA, MIA,
Circulation_L#& MIA, MIA,
Lobby L& MIA, MIA,
WC_L6E MIA, MIA,
Circulation_L#& MiA MiA
Circulation_L#& MIA, MIA,
Stairs_L6 MIA, MIA,
Acc WC_LE MIA, MIA,
Lab (P)_L& MO {-45.3%) MO
Stairs_L7 MIA, MIA,
Circulation_L7 MIA, MIA,
Lobby LT MIA, MIA,
WC_ L7 MIA, MIA,
Circulation_L7 MIA, MIA,
Circulation_L7 MIA, MIA,
Stairs_L7 MIA, MIA,
Acc WC_LT MIA, MIA,
Lab (P)_LT MO {-35.4%) MO
Lobby L8 MIA, MIA,
WC_L8 MiA, MIA,
Circulation_L#2 MIA, MIA,
Circulation_L#2 MIA, MIA,
Stairs_L8 MIA, MIA,
Acc WC_LS MiA MiA
Circulation_L#2 MIA, MIA,
Stairs_L8 MIA, MIA,
Stairs_L8 MIA, MIA,
Circulation_B1 MIA MIA
Lobby_B1 MIA, MIA,
Acc WC_B1 MIA, MIA,
Circulation_B1 MO (-100%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds uged?
Stairs_B1 MiA MiA
Comms Room_B1 MiA A
Lab Support_B1 MiA A
Changing_B1 NO {(-100%) MO
WC_B1 MO {-99.8%) MO
Acc Shower_B1 MiA MiA
Drying Room_B1 NO {(-100%) NO
WC_B1 MIA R
Changing_B1 MiA MiA
Circulation_B1 MO (-100%) MO
Cycle Store_B1 MIA R
Goods Office_LO MO (-819%) ]
Office (P)_LO MO {-56.8%) ]
Lab (P)_L1 MO (-539) MO
Office L7 MO {-67.7%) MO
Lab L7 MO {-30.2%) ]
Lab_LO MO {-59.6%) ]
Office (P)_LO YES [(+#54%) ]
Office (P)_LO YES (+22.4%) MO
Reception (P)_LO YES [(+130.9%) MO
Office_LO MO {-35.3%) ]
Reception_L0 YES (+134.5%) NO
Office_LO YES (+77.9%) ]
Lab_L1 MO (-89.8%) MO
Lab L1 MO {-57.5%) ]
Office_L1 YES (+27%) ]
Office (P)_L1 YES (+28.5%) ]
Lab L2 MO {-89.3%) MO
Lab L2 MO {-63.6%) MO
Office_L2 YES (+79.3%) ]
Lab L3 MO {-86.8%) ]
Lab L3 MO {-59.7%) ]
Office_L3 YES [(+63.5%) MO
Lab L4 MO (-86.4%) MO
Lab L4 MO {-57.3%) ]
Office_L4 YES [(+63.9%) ]
Lab_ LS MO {-86.2%) ]
Lab LS MO {-55.9%) MO
Office_LS YES (+64.9%) MO
Lab L& MO (-B6%) ]
Lab L& MO {-52.1%) ]
Office_ L& YES (+50.3%) ]
Lab{P)_L& YES (+80.6%) MO
Office(P)_L6 YES (+4%) ]
Lab {P)_LO YES (+33.1%) ]
Lab (P)_L1 YES (+61.1%) ]
Office(P)_L2 YES [(+32.4%) MO
Lab{P)_L2 YES [(+37.6%) MO
Office(P)_L3 YES (+19%) ]
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Regulation 25A: Consideration of high efficiency alternative energy systems

Zone Solar gain limit exceeded? (%) | Internal blinds used? . . .
Lab(F)_L3 YES (+50.5%) ND Technical Data Sheet (Actual vs. Notional Building)
Office(P)_L4 YES (+18.2%) NO
Lab(P)_L4 YES (+59.3%) NO
Office(P)_L5 YES (+18.7%) NO Actual Notional
Lab(P) L5 YES (+65.8%) NO Floor area [nr] 7604 .5 7604 5 RetilFinancial and Professional Services
Office(P)_L7 YES (+26.8%) NO External area 7] 918 o o Resauans 'I'lc»rllsh::lp_Buslneszse-; shments/Takeaways
Lab{P)_L7 YES (+84%) NO
Office(P)_L8 YES (+22.4%) NO T:;:::; [mhn?@ 50Pa] ;gm IQGN “ Gemal o SpeclindustRlGrotps
Winter Garden_L8 YES (+123%) (o] Average conductance [WiK] 754975 1973.44 Haotels
fwerage U-value [Winik] 128 0.33 Fesice
Alpha valus* [%] 2505 10 -

* Parentage of the buliding's svemge heat insfer oosfMcent which i due 1o thermal bridging

i

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? MO
Are any such measures included in the proposed design? NO
Energy Consumption by End Use [kWh/m’]
Actual Haotional
Heating 1029 1.02
Cooling 1.42 1.83
Auxiliary 40048 4578
Lighting 17 .59 24 32
Hot water 911 6.79
Equipment* 38.18 3818
TOTAL* 78.9 79.74
* Enengy Uil by equipment doess nol aount iowands the total for consarnplion of ol cikling e
4= Totad b el of any ebecivizal energy dsglacsd by CHP generaion, I apphoabie
Energy Production by Technology [k'ﬂ‘h-‘mz]
Actual Hotional
Photovoltaic systems 0.7 0
Wind turbines o 0
CHP generators 1] 0
Solar thermal systems o 0
Displaced electricity 0.7 o
Energy & CO, Emissions Summary
Actual MHaotional
Heafing + cooling demand [MJint] = 152.97 3562
Primany enengy [KWhee fni'] 115.99 117.59
Total emissions [kg/ni’] 10.75 10.78
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HM Go

HVAC Systems Perf BRUKL Output Document

Heat dem| Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen

System Type M2 M. m2 EWhim2 | kWhim2 | EWhim2 | SSEEF SSEER SEFF SEER - - S H - y
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Eleciricity, [CFT] Eleciricity Compliance with England Building Regulations Part L 2021
Actual 104 .4 409 74 4.3 4.5 3.92 267 4 4
Motional [ 12.9 72 13 4.3 I 278 4.63 -—- — Projen:t name
[5T] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity .
Actual  [2118 |24 165 0.3 33.1 3.57 231 4 4 Tavis House - Be Green As designed
MNotional |69 5 0.7 23 17.1 278 463 —— -
[ST] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity Date: Wed Mar 20 14:13:10 2024
Actual 1381 71 10.8 09 18.5 3.57 i | 4 4
Nowonal [88 o1 o8 oo [z o fas - |
[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity Building Details Certification tool
Actual 190.1 122 135 1.3 23 3.92 267 4 4 Address- Calculation engine: Apache
Motional 125 322 13 3.1 B.2 278 2.84 —_— _ Calculation engine version: 7.0.25
[ST] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity Interface to calculation engine: |ES Virtual Environment
Actual 0 0 0 0 0 245 1449 25 2 Certifier details Interface to calculation engine version: 7.0.25
Motional |0 o o 1] 1] 278 463 —_ - Hame: BRUKL compliance module version: vi.1.e.1
[5T] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity Telephone number:
Actual 524 6 495 579 48 18.6 252 286 28 365 Address: |,
MNotional | 589 194 59 19 111 278 254 -—- —_ Foundation area [m*]: 653

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual  [1218 |9 8.6 0.9 774 392 267 4 4 _ ) -
- The CO; emission and primary energy rates of the building must not exceed the targets
Notional | 8.3 106 0.8 0.6 87.1 278 463 — —

[ST] Mo Heating or Cooling

Actual a 0 0 o 0 a a 0 0 Target CO. emission rate (TER), kgCOu/miannum 10.75
Notional |0 0 0 0 o 0 0 — — Building CO- emission rate (BER), kgCOu/miannum 10.68
Target primary energy rate (TPER), kWh./m?annum 11759
Building primary energy rate (BPER), kWh/mZannum 115.2
Do the building's emission and primary energy rates exceed the targets? BER =< TER | BPFER =< TPER

Heat dern [MAm2] = Heating energy demand
Cool dem [MUim2] = Cooling energy demand :
Heat con [kWhimZ] = Heating enengy consumpticn reasonable overall standards of energy effi clency
Cool con [kWh/m2] = Cooling energy consumption
Aux con [KWhim2] = Auziliary energy consumption

The performance of the building fabric and fixed building services should achieve

Heat S5EFF = Heating system seasenal efficiency (for notional building, value depends on actvity glazing class) Fabric element Us-timtt | Uacaio | Uicaie | First surface with maximum value
Cool SSEER = Cooling system seasonal energy efficiency ratic Walls* 0.26 13 17 B1000000:Surf[¥]
Heat gen SSEFF = Heating generator seasonal efficiency - - — - -
Cool gen SSEER = Cooling generator seasonal energy efficiency ratio Floors 018 |04 D45 GF000003:Surf0]
ST = System typs Pitched roofs 016 |- - Mo pitched roofs in building
H5 = Heat source - —
HFT = Heating fuel type Flat roofs 018 [1.23 |23 B1000000:Surf1]
CFT = Cooling fuel type Windows** and roof windows 16 72 |2 FFO00016:Surf[3]
Rooflights*™* 2.2 4 1.4 WHODD0000: Surf{16]
Personnel doors® 1.6 1.2 1.2 CRODD016:5urf[0]
Vehicle access & similar large doors 1.3 - - Mo vehicle access doors in building
High usage entrance doors 3 - - Mo high usage entrance doors in building
Uswima= Limiing area-welghted average U-valuss MmK]) Ueowe = Calcuiated maximum indvidual element U-values PWimK]]
U = Calculanzd area-weighted average U-values WM k)]
" Automatc U-value chack by the ol does not apoly to curtain walls whoss limiting standard Is similar 3 Sat for windows.
- DE—ME} windows and simliar ;Iazlng are exciuded from the U-valus check. ** Walues for "iIIﬂl'ng.E refer io the horzontal posidon.
* For fire doors, IImiting U-value is 1.3 WITFK
NI Melther noof ventilatons: {Inc. smolke venis) nor saimimi g o0l Dasins are miadelled or checked agarst ﬂ'lEllITlT.I'lg standaros oy thie tooi.
Air permeability Limiting standard This building
m¥(h.m¢) at 50 Pa B 21.25
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Building services

For details on the standard values listed below, system-specific guidance, and additional regulatory requirements,
refer to the Approved Documents.

Whole building lighting automatic monitoring & targeting with alarms for out-of-range values | YES

6- HVAC-1 (MM)
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{l's}] | HR efficiency
This system - 4 ] 1.6 075
Standard value | 2.5* MIA MIA 28 MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

Tec

Whole building electric power factor achieved by power factor correction =095
1- HVAC-1
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
This system 4 - 1] 1.6 0.75
Standard value | 2.5* MiA MIA 2 MIA

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

T-HWAC-5
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Will's)] | HR efficiency
This system 2.8 365 ] 1.6 0.75
Standard value | 2.5* MiA MiA 28 MiA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

2- HVALC-3
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi(l/s)] | HR efficiency
This system 4 - 1] 1.6 0.75
Standard value | 2.5* MiA MIA 2a MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

3- HVALC-2
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wilis)] | HR efficiency
This system 4 - 1] 1.6 0.75
Standard value | 2.5* MiA MIA 2a MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

4- HVALC-B
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wilis)] | HR efficiency
This system 4 - 1] 1.6 0.75
Standard value | 2.5* MiA MIA 2a MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFP may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

S- HVAC-4
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [Wi{liz)] | HR efficiency
This system 2.5 2 - - -
Standard value | 2.5* MiA MIA MiA MIA

Automatic monitoring & targeting with alarms for out-of-range values for this HVAC system | YES

* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.
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* Standard shown is for all types =12 kW output, except absorption and gas engine heat pumps.

* Limiting SFF may be increased by the amounts specified in the Approved Documents if the installation includes particular components.

1- DHW-1
Water heating efficiency Storage loss factor [KWh'litre per day]
This building 1 -
Standard value 1 MiA
2-DHW-2
Water heating efficiency Storage loss factor [KWh'litre per day]
This building 22 -
Standard value 2* MiA

* Standard shown is for all types except absorption and gas engine heat pumps.

Zone-level mechanical ventilation, exhaust, and terminal unitz

ID | System type in the Approved Documents

=

Local supply or extract ventilation units

Zonal supply system where the fan is remote from the zone

Zonal extract system where the fan is remote from the zone

Zonal balanced supply and extract ventilation system

Local balanced supply and extract ventilation units

Other local ventilation units

Fan assisted terminal variable air volume units

Fan coil units

—|T|&@(TMm|o|o|m

Kitchen extract with the fan remote from the zone and a grease filter

MB: Limiting SFP may b= increased by the amounts specified in the Approved Docurments if the installation ncludes particular components.

Zone name SFP [Wili=)] .
1D of system type | A B C D E E z |H I HR efficiency
Standardvalue | 0.3 |11 |05 |23 |2 05 |05 |04 [1 Zone | Standard
WC_LO - - I - - - - - - oI
Acc WC_LO - - 03 |- - - - - - - oIy
WC_L1 - - 03 |- - - - - - - oIy
Acc WC_L1 - - 03 |- - - - - - - oIy
Page 3of 13
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Zone name SFP Wbis)] HR efficiency
1D of system type | A B C D E F G H
Standard value | 0.3 |11 |05 [2.3 05 |05 |04 Zone | Standard
WC_L2 - - 03 |- - - - - MIA
Acc WC_L2 - - 03 |- - - - - M
WC_L3 - - 03 |- - - - - M
Acc WC_L3 - - 03 |- - - - - M
WC_L4 - - 03 |- - - - - M
Acc WC_L4 - - 03 |- - - - - MIA
WC_LS - - 03 |- - - - - M
Acc WC_LS - - 0z |- - - - - M
WC_L6& - - 03 |- - - - - M
Acc WC_LG - - 03 |- - - - - M
WC_L7 - - 03 |- - - - - M
Acc WC_LT - - 03 |- - - - - M
WC_LB - - 03 |- - - - - M
Acc WC_LS - - 03 |- - - - - M
Acc WC_B1 - - 03 |- - - - - Mis
WC_B1 - - 03 |- - - - - M
Ace Shower_B1 - - 0.3 |- - - - - A,
Dirying Room_B1 - - 0.3 |- - - - - M
WC_B1 - - 0z |- - - - - M
Winter Garden_L8 - - - - - - 0.3 - A,

General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] | Power density [Wim’]
Standard value | 95 80 0.3
Circulation_L0D 100 - -
Stairs_LD 100 - -
Circulation_L0D 100 - -
Lobby LD 100 - -
WC_LD 100 - -
Circulation_L0D 100 - -
Circulation_L0O 100 - -
Stairs_LD 100 - -
Circulation_L0D 100 - -
Acc WC_LO 100 - -
Stairs_L1 100 - -
Circulation_L1 100 - -
Lobby L1 100 - -
WC_L1 100 - -
Circulation_L1 100 - -
Circulation_L1 100 - -
Stairs_L1 100 - -
Acc WC_L1 100 - -
Stairs_L2 100 - -
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General lighting and display lighting

Tec

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [W/m']
Standard value | 95 80 0.3
Circulation_L2 100 - -
Lobby L2 100 - -
WC_L2 100 - -
Circulation_L2 100 - -
Circulation_L2 100 - -
Stairs_L2 100 - -
Acc WC_L2 100 - -
Lab {P)_L2 100 - -
Stairs_L3 100 - -
Circulation_L3 100 - -
Lobby L3 100 - -
WC_L3 100 - -
Circulation_L3 100 - -
Circulation_L3 100 - -
Stairs_L3 100 - -
Acc WC_L3 100 - -
Lab (P)_L3 100 - -
Stairs_L4 100 - -
Circulation_L4 100 - -
Lobby L4 100 - -
WC_L4 100 - -
Circulation_L4 100 - -
Circulation_L4 100 - -
Stairs_L4 100 - -
Acc WC_L4 100 - -
Lab (P)_L4 100 - -
Stairs_LS 100 - -
Circulation_L5S 100 - -
Lobby LS 100 - -
WC_L5 100 - -
Circulation_L5 100 - -
Circulation_L5 100 - -
Stairs_LS 100 - -
Acc WC_LS 100 - -
Lak (P)_LS 100 - .
Stairs_L6 100 - -
Circulation_LE& 100 - -
Lobby L& 100 - -
WC_L& 100 - -
Circulation_LE 100 - -
Circulation_LE 100 - -
Stairs_L6 100 - -
Acc WC_LS 100 - -

Page 5of 13

73



General lighting and display lighting

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [Wim']
Standard value | 95 80 0.3
Lab {P)_L6& 100 - -
Stairs_L7 100 - -
Circulation_L7 100 - -
Lobby LY 100 - -
WC_L7 100 - -
Circulation_L7 100 - -
Circulation_L7 100 - -
Stairs_L7 100 - -
Acc WC_LT 100 - -
Lab {P)_L7 100 - -
Lobby LB 100 - -
WC_L8 100 - -
Circulation_L& 100 - -
Circulation_L& 100 - -
Stairs_L8 100 - -
Acc WC_LS 100 - -
Circulation_LE& 100 - -
Stairs_L8 100 - -
Stairs_L8 100 - -
Plant_L8 100 - -
Plant_B1 100 - -
Circulation_B1 100 - -
Goods In Store_B1 100 - -
Lobby B1 100 - -
Acc WC_B1 100 - -
Circulation_B1 100 - -
Stairs_B1 100 - -
Comms Room_B1 100 - -
Lab Support_B1 100 - -
Plant_B1 100 - -
Changing_B1 100 - -
WC_B1 100 - -
Acc Shower_B1 100 - -
Dirying Room_B1 100 - -
WC_B1 100 - -
Changing_B1 100 - -
Post Room_B1 100 - -
Circulation_B1 100 - -
Cycle Store_B1 100 - -
Switch Room_B1 100 - -
Plant_B1 100 - -
Goods Office_L0O 100 - -
Office (P)_LO 100 - -
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General lighting and display lighting

Tec

General luminaire

Display light source

Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [W/m?®]
Standard value | 95 80 0.3

Lab (P)_L1 100 - -
Office L7 100 - -
Lab_ L7 100 - -
Lab_LO 100 - -
Office (P)_LO 100 - -
Office (P)_LO 100 - -
Recepticn (P)_LO 100 80 1.688
Office_L0O 100 - -
Reception_L0 100 80 1.687
Office_LO 100 - -
Lab_L1 100 - -
Lab_L1 100 - -
Office_L1 100 - -
Office (P)_L1 100 - -
Lab_ L2 100 - -
Lab_ L2 100 - -
Office_L2 100 - -
Lab L3 100 - -
Lab_L3 100 - -
Office_L3 100 - -
Lab L4 100 - -
Lab_ L4 100 - -
Office_L4 100 - -
Lab_LS 100 - -
Lab_LS 100 - -
Office_LS 100 - -
Lab_L& 100 - -
Lab_L& 100 - -
Office_ L& 100 - -
Lab{P) L& 100 - -
Office(P)_L& 100 - -
Bin Store_ L0 100 - -
Lab {P)_LD 100 - -
Lab (P)_L1 100 - -
Office(P)_L2 100 - -
Lab{P) L2 100 - -
Office(P)_L3 100 - -
Lab{P) L3 100 - -
Office(P)_L4 100 - -
Lab{P) L4 100 - -
Office(P)_L3 100 - -
Lab{P) L5 100 - -
Office(P)_L7 100 - -
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—

Zone Solar gain limit exceeded? (3%) | Internal blinds used?
L ) - Stairs_L4 MIA M
General lighting and display lighting General luminaire Display light source Circulation_L4 NIA NIA
Zone name Efficacy [Im/W] Efficacy [Im/W] [ Power density [W/m?®] Lobby_L4 A A
Standard value | 95 80 0.3 WC_La NIA NIA
Lab(P) L7 100 - - Circulation_L4 NIA NIA
Store_LE 100 - - Circulation_L4 N/A N/A
Office(F)_1 8 109 - - Stairs_L4 NIA NIA
Winter Garden_LB 100 - - Acc WC_L4 NIA NIA
Lab (F)_L= NO {-15.4%) MO
The spaces in the building should have appropriate passive control measures to limit Stairs_LS MiA MiA
solar gains in summer Circulation_L35 A, A,
Lobby L5 MA MA
Zone Solar gain limit exceeded? (%) | Internal blinds used? WC_L5 A, i,
Circulation_L0 MO (-45%) MO Circulation_L5 MIA MIA
Stairs_L0O MO {-100%) L] Circulation_L5 MIA MIA
Circulation_L0D A A, Stairs_LS MIA MIA,
Lobby LD MIA M Acc WC_LS MiA M,
WC_LD MIA i Lab (P)_L5 MO {-14.5%) MO
Circulation_LD M 1Y Stairs_L6 MIA MIA
Circulation_L0 MO (-100%) MO Circulation_L& MIA, MIA,
Stairs_LD Mis M, Lobby L& M M
Circulation_L0D MO (-74%) MO WC_L6 MiA M,
Aec WC_LD M MiA Circulation_L& MNIA MNIA
Stairs_L1 M MIA Circulation_LE MNIA MNIA
Circulation_L1 Mis, M, Stairs_L6 M M
Labby L1 MIA N, Acc WC_LE MA NA
WC_L1 Mis, M, Lab (P)_L& MO {-12.7%) MO
Circulation_L1 /A i, Stairs_L7 A, i,
Circulation_L1 A M Circulation_L7 MiA A
Stairs_L1 NO {(-100%) NO Lobby LT MiA MNIA
Acc WC_L1 MIA i WC_L7 MIA MIA
Stairs_L2 MO {(-39.1%) 1] Circulation_L7 MIA MIA
Circulation_L2 NI M Circulation_L7 M, M,
Lobby L2 MIA N, Stairs_L7 MA NAA
WC L2 M M Acc WC_L7 MNIA MNIA
Circ]latil:ln_LE MIA i Lab (P)_L7 YES (+1.5%) MO
Circulation_L2 A, i, Lobby L& A, i,
Stairs_L2 MIA MNIA WC_L8 MiA M,
Acc WC_L2 M, M, Circulation_L& M M
Lab (P)_LZ NO {-33.3%) MO Circulation_L8& MiA MiA
Stairs_L3 MIA M Stairs_L8 M M,
Circulation_L3 /A i, Acc WC_LE A, i,
Lobby L3 Mia, M, Circulation_L8& MiA MiA
WC_L3 A M Stairs_L8 MiA A
Circulation_L3 Mia Mis, Stairs_L8 MIA MIA
Circulation_L3 Mia, M, Circulation_B1 M M
Stairs_L3 MIA i Lobby_B1 MIA A,
Acc WC_L3 MiA MiA Acc WC_B1 A, MIA
Lab (P)_L3 MO (-24.9%) MO Circulation_B1 MO (-100%:) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Stairs_B1 MIA MIA
Comms Room_B1 MiA MiA
Lab Support_B1 MiA MiA
Changing_B1 MO {-100%) MO
WC_B1 MO {-99.8%) MO
Acc Shower_B1 MiA MiA
Dirying Room_B1 MO {(-100%:) MO
WC_B1 MIA MIA
Changing_B1 MiA MiA
Circulation_B1 MO {-100%) MO
Cycle Store_B1 MIA MIA
Goods Office_LO0 MO (-34%) MO
Office (P)_LO MO {-56.8%) MO
Lab (P)_L1 MO {-38.5%) MO
Office LT MO {-67.7%) MO
Lab_ L7 MO (-2 MO
Lab_LOD MNO | WO
Office (P)_LO YES [+54%) MO
Office (P)_LO YES [+22.4%) MO
Recepticn (P)_L0 YES (+130.9%) MO
Office_LO MO {-35.3%) MO
Reception_L0O YES (+134.5%) MO
Office_LO YES (+77.9%) MO
Lab_L1 MO {-B4.5%) MO
Lab_L1 MO {-55.9%) MO
Office_L1 YES [(+27%) MO
Office (P)_L1 YES [(+28.5%) MO
Lab L2 MO {-82.1%) MO
Lab_ L2 MO {-61.8%) MO
Office_L2 YES (+79.3%) MO
Lab_ L3 MO {-T8.1%) MO
Lab_ L3 MO {-57.6%) MO
Office_L3 YES [(+63.5%) MO
Lab_L4 MO {-75.1%) MO
Lab L4 MO {-54.6%) MO
Office_L4 YES (+63.9%) MO
Lab_ LS MO {-74.9%) MO
Lab_LS MO {-53.2%) MO
Office_L5S YES (+64.9%) MO
Lab_L& MO {-74.5%) MO
Lab_L& MO {-49.3%) MO
Office_ L& YES (+50.3%) MO
Lab{P)_L& YES (+81.2%) MO
Office(P)_L6 YES (+4%) NO
Lab {P)_LO YES (+33.1%) MO
Lab (P)_L1 YES [(+61.4%) MO
Office(P)_L2 YES [+32.4%) MO
Lab{P)_L2 YES (+35%) MO
Office(P)_L3 YES (+19%) MO
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Zone Solar gain limit exceeded? (%) | Internal blinds used?
Lab{P)_L3 YES (+51%) MO
Office{P)_L4 YES (+18.2%) MO
Lab{P)_L4 YES (+59.9%) MO
Office(P)_LS YES (+158.7%) MO
Lab{P)_LS YES (+66.5%) MO
Office(P)_L7 YES (+26.8%) MO
Lab{P)_L7 YES (+85.4%) MO
Office(P)_L& YES (+22.4%) MO
Winter Garden_LB YES (+123%) MO

Requlation 25A: Consideration of high efficiency alternative energy systems

Were alternative energy systems considered and analysed as part of the design process? NO
Is evidence of such assessment available as a separate submission? MO
Are any such measures included in the proposed design? NO

Page 11of 13

76



Technical Data Sheet (Actual vs. Notional Building)

Building Global Parameters Building Use

Actual Haotional % Area Bui Type

Floor area [mr] TED4.5 TED4.5 Services

External area [n] 5948 5918 Restaurants and Cafes/Dr nking Establishrments Takeaways
Weather LON LON ﬁ g:iﬂﬁma and giq::s ::susu-;al Groups
Infiliration [mhnr'@ 50Pa] 21 4 Storage or Distribution

Average conductance [WK] 7312.18 1973.44 Huotels

Average Uvalue [WIndK] | 1.24 0.33 E

Alpha value* [%] 25.03 10 R

* Parentage of he bulldng's avemge heat innsfer cosfoent which i due io thermal bridging

]

]

(=] l:: l:: g g
T T T T ]

]

I E Z T T T DU

Energy Consumption by End Use [kWh/m’]

Actual Hotional
Heating 9.83 1.02
Cooling 1.49 1.83
Auxiliary 40.49 4578
Lighting 1747 24 32
Hot water 911 6.79
Equipment* 38158 35.18
TOTAL* 78.39 79.74

* Eneigy i by aquiqment des nol aiint iewands the lotal for consimplion of slaikiling amsion
= Tl i ot o sy bscivical energy displaced by CHP ganeniion, I apphoabie

Energy Production by Technology [kWhImz]

Actual Hotional
Photovoltaic systems 0.7 1]
Wind turbines 0 0
CHP generators 0 1]
Solar thermal systems 0 0
Displaced electricity 0.7 o

Energy & CO, Emissions Summary

Actual MHotional
Heating + cocling demand [MJint] = 147.13 562
Primary energy [KWhee /ni] 1152 117.59
Total emissions [kgim’] 10.68 1078
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HVAC Systems Performance

System Type

Heat dem | Cool dem| Heat con | Cool con | Aux con | Heat Cool Heat gen | Cool gen
M.m2 M.Vm2 EWhim2 | kWh/m2 | kWhim2 [SSEEF SSEER SEFF SEER

[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 100.8 434 7.1 45 46 392 267 4 4

Motional | 12.9 72 13 43 T 278 463 -— —
[ST] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 210 25 164 0.3 33 3.57 iy | 4 4

Motional |69 75 0.7 23 171 278 463 —— e
[ST] Constant volume system (variable fresh air rate), [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 1343 81 10.5 1 18.7 3.57 23 4 4

Motional |88 391 09 23 7.5 278 463 — o

[5T] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual

186.3 125 133 1.3 23 3.92 267 4 4

Motional

125 322 1.3 31 8.2 278 254 -—- —

[5T] Single room cooling system, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 0 0 0 0 0 245 1489 25 2

Motional |0 0 0 0 0 278 463 -— —
[ST] Fan coil systems, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 52289 497 577 4.8 18.6 252 286 28 365

Motional | 589 19.4 59 19 11.1 278 284 —— e
[ST] Variable refrigerant flow, [HS] ASHP, [HFT] Electricity, [CFT] Electricity

Actual 1108 94 79 1 7rd 392 267 4 4

Motional |83 10.6 0.8 0.6 871 278 463 —— e

[ST] Mo Heating or Cooling

Actual

0 0 0 1] 0 0 0 0 0

Motional

0 0 0 0 0 0 0 -—- —

Heat dern [M.AmZ]
Coool dem [MUim2]
Heat con [k¥Whim2]
Coool con [KWhimZ]
A con [KWhim2)
Heat S5EFF

Cool 35EER

Heat gen SSEFF
Ciool gen S5EER
5T

HS

HFT

CFT

Heating enengy demand
Cooling energy demand

Heating energy consurnption

Cooling energy consumption

Auxiliary energy consurmption

Heating system seasonal efficiency (for notional building, value depends on activity glazing class)
Cooling system seasonal energy efficiency ratio

Heating generator seasonal efficiency

Cooling generator seasonal energy efficiency ratio

= System type

= Heat source

= Heating fuel type

= Cooling fusl type
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