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SECTION 1 BUILDING REGULATIONS & BER
1.1 Introduction

The proposed Strategic Housing Development will consist of: the demolition of an existing commercial
block on the site known as The Goat Centre and the removal of a number of extensions that have been
added to the existing Goat Public House (total demolition c. 1,214 sq m); and the construction of a mixed
use scheme comprising: 299 No. apartments (89 No. one-bedroom apartments; 202 No. two-bedroom
apartments; and 8 No. three-bedroom apartments) arranged in 4 No. five to eight-storey blocks
(identified as Buildings 1-4 on the architects’ drawings) with a residential gross floor area of c. 29,035 sq
m (including residential amenity space of c. 251 sq m) over a basement and undercroft area (c. 13,569 sq
m); a 22 No. bedroom hotel (c. 1,124 sq m); 6 No. retail units (c. 680 sq m); the change of use of the 2 No.
existing cottages at Nos. 240 and 242 Lower Kilmacud Road (c. 105 sq m) to a childcare facility and
construction of an extension to the rear (c. 277 sq m); and the construction of an extension of c. 610 sq m
to the existing public house (c. 574 sq m), on an overall site of c. 1.87 ha.
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The proposed development includes both Residential Units, a Commercial Hotel, commercial retail units
and childcare facility which have different legislative requirements with respect to conservation of Fuel
and Energy. The requirements are set out as follows:
Residential Units:
The residential units will be designed to comply with the new Building Regulations TGD L 2019 –
Conservation of Fuel and Energy – Dwellings.
This new version of TGD L includes the requirements for Nearly Zero Energy Building (NZEB).
The Apartments have been analysed for compliance with TGD L – Conservation of Fuel and Energy
Dwellings 2019.
There are five main criteria that this report aims to demonstrate compliance with
-

Building Energy Rating
Energy Performance Coefficient (NZEB)
Carbon Performance Coefficient (NZEB)
Renewable contribution
Maximum elemental U-Values

Building Energy Rating (BER)
There is no specific BER rating that is required to comply with Part L. However, dwellings
compliant with NZEB will usually achieve a BER of A2-A3.

Energy Performance Coefficient (EPC) & Carbon Performance Coefficient (CPC)
The EPC and CPC are the two figures that are used to determine whether the dwelling complies
with Part L on an overall basis.
The EPC is the calculated primary energy consumption of the proposed dwelling, divided by that
of a reference building of the same size. To comply with Part L and NZEB requirements, the EPC
must be better than the Maximum Energy Performance Coefficient (MPEPC) which is 0.30.
The CPC is the calculated carbon dioxide emissions of the proposed dwelling, divided by that of a
reference building of the same size. To comply with Part L and NZEB requirements, the CPC must
be better than the Maximum Carbon Performance Coefficient (MPCPC) which is 0.35.

Renewable Contribution
To satisfy part L 2019, 20% of the building energy must be provided via renewable technologies.
This is measured in the form of a renewable energy ratio (RER).
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Maximum Elemental U-Values
Technical Guidance Document Part L 2019 sets out maximum U-Values which may not be
exceeded for each construction type:
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Commercial Building – Hotel & Commercial units & childcare facility:
The following requirements apply to the Hotel Building:
The Building Regulations Part L Conservation of Fuel and Energy – Buildings other than Dwellings was
released in 2017. These new Regulations came into force on 1st January 2019 and apply to all new nondomestic buildings. Unless Planning is applied for prior to 31st December and the external walls are
complete by 1st January 2020.
The Part L Technical Guidance Document is the regulatory framework through which the minimum
performance standards for energy consumption and carbon emissions are set for new buildings. The
requirements are laid down in terms of envelope performance, plant efficiencies and control strategies
and measures for the prevention of solar overheating.
The Building Regulations Part L 2017, Conservation of Fuel & Energy set certain parameters for nonresidential building design and related energy performance.
In order to comply with Part L 2017, the development must meet the following requirements.
(a)

providing that the energy performance of the building is such as to limit the calculated primary
energy consumption and related Carbon Dioxide (CO2) emissions to a Nearly Zero Energy Building
level insofar as is reasonably practicable, when both energy consumption and Carbon Dioxide
emissions are calculated using the Non-domestic Energy Assessment Procedure (NEAP) published
by Sustainable Energy Authority of Ireland;

(b)

providing that, the nearly zero or very low amount of energy required is covered to a very
significant extent by energy from renewable sources produced on-site or nearby;

(c)

limiting the heat loss and, where appropriate, availing of the heat gains through the fabric of the
building;

(d)

providing and commissioning energy efficient space heating and cooling systems, heating and
cooling equipment, water heating systems, and ventilation systems, with effective controls;

(e)

ensuring that the building is appropriately designed to limit need for cooling and, where airconditioning or mechanical ventilation is installed, that installed systems are energy efficient,
appropriately sized and adequately controlled;

(f)

limiting the heat loss from pipes, ducts and vessels used for the transport or storage of heated
water or air;

(g)

limiting the heat gains by chilled water and refrigerant vessels, and by pipes and ducts that serve
air conditioning systems;

(h)

providing energy efficient artificial lighting systems and adequate control of these systems; and
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(i)

providing to the building owner or occupants sufficient information about the building, the fixed
building services, controls and their maintenance requirements so that the building can be
operated in such a manner as to use no more fuel and energy than is reasonable.

The Simplified Building Energy Model (SBEM) is used to demonstrate Part L compliance and to produce
the Building Energy Rating (BER) for the development. The building is modelled in the SBEM software
which is capable of comparing the performance of the actual building, as designed, with that of a baseline
“Reference” and “Notional” building in order to confirm Part L compliance and to determine the BER that
will be achieved. SBEM also calculates the average U-Value for the structure and compares this to a
maximum compliance value.
A preliminary SBEM analysis has been completed to assess the proposed design concept and is intended
to demonstrate that the proposed building form can comply with building regulations. The results of
calculation may change as various decisions are made during the construction stage, however this
process can proceed with the confidence of knowing that the building form and fabric is fundamentally
compliant with the standards.
The definition of “nearly zero energy building” requires that “the nearly zero or very low amount of
energy required should be covered to a very significant extent by energy from renewable sources,
including energy from renewable sources produced on-site or nearby;”
In order to achieve this, a target of 20% Renewables Energy Ratio (RER) has been set as the NZEB energy
from renewable sources onsite or nearby target. This may be reduced to 10% if a 10% saving in overall
building energy can be demonstrated through alternative measures.
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Maximum Elemental U-Values
Technical Guidance Document Part L 2017 sets out maximum U-Values which may not be
exceeded for each construction type:
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SECTION 2 INPUT DATA
Residential Units:
For the Residential Units, the DEAP software is used to calculate the BER of the building. Similar to the
calculation to demonstrate compliance with Part L. This report and the accompanying calculations are
based on the design information and the input data as detailed below.
The following input data was applied to the Residential Units:
2.1

General Input Data
Maximum Element U-value (W/m2K)

Table 2
Fabric

Part L 2019

The Goat Residential

The Goat Residential

The Goat Residential

Element

requirement

Option 1

Option 2

Option 3

Wall

0.18

0.18

0.18

0.15

Window

1.4

1.4

1.4

1.0**

Door

1.4

1.4

1.4

1.0

Ground Floor

0.18

0.18

0.18

0.12

Exposed Floor

0.18

0.18

0.18

0.12

Roof

0.20

0.18

0.18

0.12

** Option 3 Glazing U-Value of 1.0 W/m2K will require triple glazing.
Air tightness test according to CIBSE TM 23 best practice standards to achieve 3 m3/m2/hr at 50 Pa or
0.15 air changes per hour.
Thermal Bridging factor is 0.08 which represents the use of ACDs throughout or equivalent.
The use of ACD’s throughout is to be confirmed by Architect.
Thermal mass of each apartment varies between low to medium.
Lighting: Use of LED lights in the residences.
PV Panel: Power: 325 Watts peak power
Delivered Energy: 269 kWh/year per panel
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2.2 Details of Exhaust Air Heat Pump applied to the Residential Units in relation to Ventilation, Space
and Water Heating
Table 3

ITEM

1.

Ventilation

2.

System: Nibe F730
Operation Method: Exhaust Air Heat Pump
Specific Fan Power W/l/s: 0.77 (PCDB data)
Exhaust Air Flow Rate (m3/h): 180
Number of Wet Rooms: 03
Space Heating

3.

System: Nibe F730
Number of Heat Pump: 01
Seasonal Efficiency: 132 %
Operating Temperature: 55°C
Circulation Pump Electricity Consumption (kWh/yr): 27
LPHW System with Radiators
Water Heating
System: Nibe F730
Seasonal Efficiency: 91 %
Storage Volume (m3): 180
Declared Loss: 1.22
Cylinder heated by Boiler having Thermostat and Separate Time Control of DHW
Boiler and thermal store within a single casing
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Commercial Building – Hotel:
The following requirements apply to the Hotel Building:
The SBEM model can be used to calculate the BER of the building. Similar to the calculation to
demonstrate compliance with Part L. This report and the accompanying calculations are based on the
design information and the input data has been detailed below. As the project progresses, the model can
be refined, and the results will increase in accuracy.
It should be noted that this report and the accompanying calculations are based on preliminary
information and a number of assumptions have had to be made at this stage. As the project progresses,
the model can be refined, and the results will increase in accuracy.
The proposed design was modelled, which is laid out in the following pages. The following input data is
applied:
Building Operation and Design Criteria:
Lighting levels:


LEDs in Bedrooms, Bathrooms, Store, and Circulation Areas

Passive Design:
U- Value Thermal Properties:
U Values(W/m²k)
Elements

Hotel

External Wall

0.18

Ground Floor

0.15

Roof

0.15

Window

1.40

Curtain Panel/Spandrel Panel

0.30

Window G Value

0.40

Note: Reception G value is 0.32
Air tightness test according to CIBSE TM 23 best practice standards to achieve 3m3/m2/hr at 50 Pa
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Active Design:
Lighting


High-efficiency LED light fittings

Proposed Solutions for The Hotel Building:
HOTEL

System 1

System 2

Hot water

Bedroom
Ventilation
Washroom
Ventilation

Space Heating
System Type
SCOP
SEER
System Type
Fuel Type
SCOP

Domestic Hot Water
Generator Type
Fuel Type
SCOP
Storage Volume (L)
Storage Loss
(kWh/(l.day))
Circulation Loss (W/m)
Pump Power (kW)
Loop Length (m)

VRF (Bedrooms + Habitable Spaces)
4.67
8.40
Electric Radiators (Back of House + Circulation)
Electricity
1.00

Heat Pump
Electricity
3.50
5000
0.005
10
0.15
191

Natural Ventilation
Extract Flowrate (ach)
Extract SFP (W/(l/s))

6
0.5

Area Served by VRF
Area Served by
Radiators

Bedrooms, Reception
Circulation, Bathroom, Store, Toilet
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SECTION 3 ENERGY EFFICIENCY & SUSTAINABILITY
3.1

Reducing Energy Consumption – Building Fabric

In order to reduce the energy consumption of the heating and lighting systems, integration between the
architects, services engineer and structural engineer is required. This approach ensures the form of the
building seeks to minimize heat gains in summer and heat loss in winter and also ensures that the choice
of heating and ventilation systems will complement the building design and vice versa.
3.1.1

Elemental U-Values

The U-Value of a building element is a measure of the amount of heat energy that will pass through the
constituent element of the building envelope. Increasing the insulation levels in each element will reduce
the heat lost during the heating season and this in turn will reduce the consumption of fuel and the
associated carbon emissions and operating costs.
It is possible to exceed the requirements of the current building regulations. The current target U-Values
are identified below:
Residential Units:
Table 4
Element
Walls
Floors
Windows
Roofs

New Buildings & extensions
to existing buildings
[W/m2k]
0.18
0.18
1.4
0.20

Proposed for this
development
[W/m2k]
0.18
0.18
1.40
0.15

Percentage
Improvement
0%
0%
0%
25%

Hotel Building:

Elements
External Wall
Ground Floor
Roof
Window
Curtain
Panel/Spandrel
Panel
Window G Value

New Building and
Extensions to new
Building(W/m²k)
0.21
0.21
0.2
1.6

Proposed for
Hotel (W/m²k)
0.18
0.15
0.15
1.40

Percentage
Improvement
14 %
29%
25%
13%

0.30
1.8
N/A

0.40

83%
N/A
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3.1.2

Air Permeability

A major consideration in reducing the heat losses in a building is the air infiltration. This essentially relates
to the ingress of cold outdoor air into the building and the corresponding displacement of the heated
internal air. This incoming cold air must be heated if comfort conditions are to be maintained. In a
traditionally constructed building, infiltration can account for 30 to 40 percent of the total heat loss;
however, construction standards continue to improve in this area.
With good design and strict on-site control of building techniques, infiltration losses can be significantly
reduced, resulting in equivalent savings in energy consumption, emissions and running costs.
In order to ensure that a sufficient level of air tightness is achieved, air permeability testing will be
specified in tender documents, with the responsibility being placed on the main contractor to carry out
testing and achieve the targets identified in the tender documents.
A design air permeability target of 3 m3/m2/hr has been identified
Air testing specification will require testing to be carried out in accordance with:

3.2

o

BS EN 13829:2001 ‘Determination of air permeability of buildings, fan pressurization method’

o

CIBSE TM23: 2000 ‘Testing buildings for air leakage’

Low Carbon & Renewable Energy Solutions

The building services design on any project is responsible for a large part of how a building will consume
energy. The design of heating, ventilation and lighting systems will determine the energy consumption
characteristics of the building.
The approach that has been adopted to delivering a development which is both highly efficient and
sustainably designed has been to involve all members of the design team from the earliest possible stage
in the design process. This integrated design approach will be continued throughout the design process.
This approach ensures that the knowledge and expertise of each member of the design team was
available from the outset. The goals for sustainable design were identified at this early stage and each
element of the design was progressed accordingly.
Several renewable and low carbon technologies were considered during the preliminary design process.
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3.2.1

Combined Heat & Power

The inclusion of combined heat and power plant in any building scheme must be given very careful
consideration due to the large capital costs involved and the potential risk of higher running costs than
would be incurred if separate heating plant and grid electricity were used.
The most important consideration when designing CHP plant is to carefully assess both the heat load and
the electrical load. A CHP installation will typically operate at approximately 80% combined efficiency.
Approximately 60% of the useful output will be thermal energy with the remaining 40% being available as
electric energy.
E.g. a CHP plant which consumes 100kWhrs of gas will produce approximately 80kWhrs of useful output.
50 kWhrs of this output will be available as thermal energy while the electric energy output will be
30kWhrs.
Following analysis, CHP has not been included in the scheme.

3.2.2

Heat Pump Technology

The general principal of heat pump technology is the use of electrical energy to drive a refrigerant cycle
capable of extracting heat energy from one medium at one temperature and delivering this heat energy
to a second medium at the desired temperature. The basic thermodynamic cycle involved is reversible
which allows the heat pump to be used for heating or cooling.
The efficiency of any heat pump system is measured by its coefficient of performance (CoP). This is a
comparison between the electrical energy required to run the heat pump and the useful heat output of
the heat pump, e.g. a heat pump requiring 1kW of electrical power in order to deliver 3kW of heat energy
has a CoP of 3.0.
This operating principle can be applied to different situations, making use of the
Most readily available heat source on any given site. The most common types are.




Ground Source
Water Source
Air Source

Water source heat pumps generally offer the highest CoP however they can be more expensive to install
and must have a source of water from a well, lake or river.
Air-source heat pump technology has been included in both the Residential Units and Hotel.
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3.2.3

Bio-Mass Boilers

The use of bio-fuel in the form of wood chip or wood pellet can provide a realistic alternative to
conventional fuels such as oil or gas. In terms of heat output, biomass boilers operate in exactly the same
manner as conventional oil or gas fired boilers. There are, however, important differences to be
considered.
The major drawback of a biomass heating system is the inconvenience associated with supply and storage
of fuel, the increased maintenance of the boiler plant when compared to gas or oil-fired systems and the
increased capital costs. The advantage of the system, however, is the practically zero net carbon
emissions associated with the combustion of wood products and the marginal cost savings which can be
achieved.
When natural gas is available as a potential fuel source it is always very difficult to make a sound financial
argument for the inclusion of biomass heating systems. The unit cost of wood pellet or indeed wood chip
(although slightly cheaper than pellet) is generally only marginally less than the unit of cost of natural gas
(less than 10%).
This marginal saving is typically offset by the increase in maintenance costs and is never sufficient to
offset the increase in capital costs associated with this installation of the biomass systems.
Biomass technology will not be included in the development.

3.2.4

Solar Water Heating

Solar thermal collection uses of the sun’s energy and transfers the heat generated to the building’s
domestic hot water supply. Two distinct types of collection panel are available. The evacuated tube array
and the flat panel collector. The evacuated tube array is the more effective of the two as it is capable of
generating approximately twice as much hot water from the same surface area of flat panel.
Solar thermal collection can deliver up to 50% of the total annual hot water load of a Building.
Solar thermal technology will not be included in the development.

3.2.5

Photovoltaic (PV) Panels

PV Panels are capable of generating direct current electricity from the sun’s energy, which can then be
converted to alternating current and used within the building. They are generally a “maintenance free”
technology as there are no moving parts. They also typically have a 20-year manufacturer’s guarantee on
electrical output and can be expected to operate effectively for 30 years or more.
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Capital costs have also reduced significantly in recent years due to worldwide increase in production
levels, particular from China. They are adaptable and scalable in that the amount installed can be selected
to suit the budget available.
Solar PV technology will be included in the development.

3.2.6

Wind Turbines.

Due to the urban nature of the site wind energy has not been considered.
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SECTION 4 RESULTS
4.1

Energy results

The following table shows the energy performance criteria, carbon performance criteria and renewable
energy ratio of the options tested.
The BER achieved is also given, although this is not a requirement for NZEB compliance. The provisional
BER certificates can be found in the appendix.

Residential Units:
Option

Apartment
Type

EPC

CPC

RER

BER
Rating

No. of PV
Panels

Compliant

1

1 Bed

0.26

0.25

0.34

A3

01

YES

2

1 Bed

0.26

0.25

0.41

A2

02

YES

3

1 Bed

0.28

0.27

0.27

A3

0

YES

1

2 Bed

0.27

0.26

0.32

A3

01

YES

2

2 Bed

0.24

0.23

0.40

A2

02

YES

3

2 Bed

0.29

0.28

0.25

A3

0

YES

1

3 Bed

0.26

0.24

0.34

A3

01

YES

2

3 Bed

0.25

0.24

0.41

A2

02

YES

3

3 Bed

0.27

0.26

0.24

A3

0

YES

It can be noted from the above table that all options are compliant, the optimum option will be chosen at
detailed design stage.
Hotel Building:

Hotel

EPC

CPC

RER

BER

Compliant

0.66

0.71

0.44

A2

YES
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APPENDIX B – PROVISIONAL BER CERTIFICATE
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