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1 GENERAL

In June 2020, Douglas Carroll Consulting Engineers carried out a Preliminary
Building Energy Rating (BER) & NZEB/PART L assessment for the proposed
development at Seaview Terrace, Bettystown, Co. Meath. The scope of this
NZEB/PART L calculation includes the entire proposed building excluding the public

toilet area.

Our Client, Meath County Council, has expressed a desire to achieve NZEB

compliance on the property.

The Part L assessment & BER report to show Nzeb compliance was based on the

following:

e The proposed building fabric thermal performance has been based on the current
best practice, TGD Part L compliance and is also aligned with the NZEB (Nearly Zero
Energy Buildings) recommended fabric performance.

e The glazing performance has been based on the current best practice to comply with
all aspects of TGD (Technical Guidance Document) Part L (2017) of the building
regulations and is also aligned with the NZEB (Nearly Zero Energy Buildings)
recommended glazing performance guidelines.

e The M&E services in particular the HVAC (Heating, Ventilation and Air Conditioning)
and lighting performance parameters are based on “Best Practice” and the plant
efficiency values are “Best in Class”. This achieves significant improvements within
the overall Building Energy Rating.

e The geometry of the building was constructed as per the latest Architectural
drawings

Seafront Building & Civic Space at Seaview Terrace, Bettystown, Co. Meath



N Douglas Carroll
\' Consulting Engineers

The BER model currently includes Photovoltaic (PV) renewable technologies with
the addition of Air to Water Heat Pumps which is defined as a renewable technology
in TGD Part L.

Based on the fabric and M&E design parameters contained within this report the
calculated BER is A2.

Current Building Energy Rating =A2

Calculated Annual Primary Energy Consumption =41.2 kWh/m2fyr

Calculated Annual CO2 Emissions =13.3 kgC02/m2/yr

Energy Performance Coefficient (EPC) (NZEB Limit =1.00) =0.94

Carbon Performance Coefficient (CPC) (NZEB Limit =1.15) =0.99

Renewable Energy Ratio (RER) (0.20 where EPC =0.90, 0.10 where EPC <0.90) =0.25

Overall Compliance with NZEB Standard = Yes

Section 3 sets out the design parameters that shall be followed to achieve an A2

BER for the extension.

The current mechanical and electrical specifications as well as current architect’s
drawings were used to produce the current desktop based provisional report.
Documentary evidence is required and a full on-site survey of the completed building

to produce the final BER report.
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2 INTRODUCTION

DCCENng were commissioned by our client Meath County Council in May 2020 to
investigate the Architectural, Mechanical & Electrical requirements to achieve the
NZEB standard for their proposed library and civic space development at Seaview
Terrace, Bettystown, Co. Meath. The extension will consist of 4 levels (ground to

third floor) with a total building internal floor area of 910 m?

The proposed development consists of a lifeguard area, entrance & office/meeting
areas at ground floor level. Ground floor level also includes a public toilet block

which has not been included as part of the BER assessment

First Floor level consists of study, staff & office areas.

Second Floor level consists of study, exhibition, staff & office areas.
Third Floor level consists of study, plant & office areas.

Associated toilet blocks, lifts and circulation areas on the ground, first and second &

third floors are all included in the calculation.

Energy efficiency shall be a critical part of the design, therefore in conjunction to the
energy efficient fagcade, intelligent HVAC and lighting systems shall also be specified
for this project. The proposed development shall achieve an A2 Rating

3D Image of Proposed Development
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3 ASSESSMENT DETAILS

3.1 NEW BUILDING FABRIC PERFORMANCE — OPAQUE BUILDING ELEMENTS

The Elements Fabric Performance listed below were used to make this preliminary
BER assessment with the U-Values & km values listed below.

The km value is the effective thermal capacity of an element (wall, floor, ceiling, etc.),
given in kd/m2.K.

External Wall:
Mame  |External ‘wall [ rEli':k :fétl ir'cllw;;'lves
etal Cladding
Generally uzed in walls that connect the zone to: |E steriar =
What would you like to do? Constructions from the Library
i Import one from the libran |Eavit_u T
i~ Help with Inference procedures |Eavit_u el IR ST Fat T
% [ntroduce my own values
U-walue 019 Wm2K, |Office e
Km 129 kldm2E |2EI1 7 Requlations [Ireland) )
Mate that this walue was called Cr |F're-|:ast cohcrete panels [may be faced] | ..
i previous Yersions
Roof:
Mame |HIJ1 [~ Tick if it involves
Metal Cladding
Generally uzed in roafs that connect the zane ta: |E sternior N
Wwhat would you like to do? Constructions from the Library
i Import one from the library |Flat =
i Help with Inference procedures |F| oo TRL 20T oL
at oo arl e
v |ntroduce my own values
I-value o w2k |Elffi|:e w
Km 1335 klimak |2EI1 7 Regulations [reland) w
Mate that thiz walue wasz called Cm |F|at roofs Aephalt on metal decking on ste| .

i presioLs versions
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Floor:
Mame  |Fload
Generally used in floors that connect the zone to: |L|ndergr|:|ur'||:| N
What would you like to do? Constructions from the Librarp
" Import ane from the library |S|:|Ii|:| S 60T =
i~ Help with Inference procedures -
|5|:|||-:| ground floor [IRL] 2017 Part L "
o Introduce my own values
1.-"Fif 013 Wim2k |Elffi|:e o
® s 36 kdm2k |2IZIEIE Requlations [Ireland) e
Tick. if the U-value is comected [ |5'I'|i'2| ground floor e

For the purposes of carrying out this BER calculation the default thermal bridging
factors have been used. The U-values specified in the table above are in line with
the Building Specification for NZEB. These improved building fabric performance
parameters are used to aid compliance with the TGD Part L 2017 Standard for non-

Domestic Buildings.

3.2 GLAZED ELEMENTS

Marne | Curtain '/all glazing
What would you like to do? Glazings from the Library
" Import one from the library |4-12-4-12-4 triple glazing, low-e W
" Help me with Inference procedures |Metal Frarme, 2017 Part L w

* |ntroduce my own values

IJ-value 1.3 wWimzk |2EI'I FTGDOL &
T Solar 0.7 |TRIPLE "
L Solar 0.25 |Uncoated, clear e

|h-'|eta| e

The glazing performance specified in the table above is line with the Specification for

NZEB as well as current industry best practice. The glazing thermal and solar

Seafront Building & Civic Space at Seaview Terrace, Bettystown, Co. Meath



N Douglas Carroll
\' Iting Engin

performance for the building is to comply with the TGD Part L 2017 Standard for

Non-Domestic Buildings.

3.3 BUILDING AIR PERMEABILITY

Building infiltration [Global]

i~ Use default value 10 m3thime
% Air permeability at 50pa iz |—3 madhdme
Building arientation

Building [clockwize) ratation | a0 ... degrees

Building detailz
Zane height [Global] | 27 m
b aimurn number of storeys lid
Building area: o m2
Currently total zone area is
910 m2

Building was assumed to have achieved an air tightness target of 3m3/h/m2. It is

deemed good practice to achieve this for Nzeb compliant new builds.

3.4 MECHANICAL PLANT PERFORMANCE

3.4.1

An Air/ Water Split-Style Heat Pump as the primary central heating source

was used to complete the assessment. This was designed on the basis the central

heating was a wet system using radiators with a high level of efficient zonal control

on the system. SBEM Heat Pump inputs listed below:

Heating system

Heat source |Heat pump [electric]: air source e

Fuel type | Grid Supplied Electricity nr

Does it quahfy for UK ECAs?

| el

[ Tick if thiz system also uzes CHP

Do you know the generator’s seasonal
heating efficiency?

"~ Mo, uze default value 2
% “Yes, zeazonal efficiency iz 45
o 0.4
Fi 0.4
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Heating Syztem Controls

Tick where theze controlz are prezent in thiz HWVAC spstem

v {Central Time Control |

v Optimum start/stop Control

v Local Time Control [i.e., room by room)
Iv Local Temperature Control [i.e.. room by room)

v weather Compenzation Control
In order o azzess the impact of these controlz vou should modify
the heat generator efficiency in accordance with the heating

efficiency creditz, where applicable, for each system type given in
the relevant Bequlationz documents.

3.4.2 Instantaneous Electric Water Heating was specified as part of assessment.
This would be on the basis that hot water will be available locally & instantly at the

point of use for all hot water outlets. An electric system was specified here. See
SBEM Water Heater inputs listed below:

Name sl His

Generator type |Instantanenus bt wwater anly

[W Tick if the generator iz later than 1993
Fuel type |I3riu:| Supplied Electricity

o

Do you know the effective heat generating zeazonal efficiency?

* Mo, uze default value 1

" ez, seasonal efficiency i |

3.4.3  An Air Conditioning System using VRF was allowed for as part of the
assessment to allow additional cooling if required to the building. The Air

Conditioning System can also be set to heating mode if required. See SBEM Air
Conditioning Unit inputs listed below:
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Cooling system
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|Default chiller
Generator bype |Heat purnp [electic)
Fuel type |I3riu:| Supplied Electricity

Does it quahfy for UK. ECAs?

v Tick, if this HVYAC zystem hasz miked mode operation ztrategy

AC Unit — Heating Mode Inputs

Heating system

Do you know the generator zeasonal energy
efficiency ratio [SEER]?

" Mo, uge default value 2

* ez, zeazonal EER iz 439

Do you know the generator nominal energy
efficiency ratio [EER]?

" Mo, uge default value 25

* ez, EER iz 3.0

Heat source |Heat purmp [electic): air sournce

Fuel type |I3riu:| Supplied Electricity

Does it qualify for UK ECAs?

|N|:|t it the ECA list

Do you know the generator's seasonal
heating efficiency?

i Mo, uze default value 2

* ‘ez, zeazonal efficiency iz 439

g 0.4
& 0.4

To aid compliance with the Nzeb requirement for the building the HVAC systems are

to be sub-metered. The sub-metering of HVAC systems is a recommended strategy

in achieving compliance

3.4.4 The assessment is based on Air Supply and Extract systems using a

specified Ventilation Unit with Heat Recovery (MVHR). This system will supply and

extract air from the building via wall louvres making up part of the building facade.
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To aid efficiency the heat recovery side of the ventilation unit will add to the heating
requirement for the building. This will save on the overall heating costs. See SBEM

Ventilation with Heat Recovery Unit inputs listed below:

Zonal Yentilation Type Heat recovery
™~ Matural " Mechanical supplp/extract |F'|-E|tE heat exchanger [Hecuperatnr] b

[ Tick if variable heat recovery efficiency
Do you know the Supply/Extiact SFP? Do you know the Heat Rec. seasonal efficiency?

F Mo, use the default 1.5 Wilis = Mo, uze the default 0.E5 ratio

£ “Yes, SFP for the system is: 1.3 widlds * “Yes, Heat Rec. seasonal eff. is: 055 ratio

Ductwork & AHU Leakage will be tested & certified to CEN Standards. Minimum

heat recovery efficiency required to satisfy the Eco Design Directive
2.5 ELECTRICAL PLANT PERFORMANCE

To aid Nzeb compliance for the building electrical systems were selected to help
improve the building efficiency. The Electric Power Factor entry was <0.9 for the
assessment. Efficient LED Lighting & intelligent controls such as photoelectric
controls and occupancy sensing as per the SBEM inputs shown below, were entered

for all areas of the building.

To further aid efficiency Sub-metering of the lighting might be considered.

Lamp type [Defing in ary case) Are air-extracting luminaires fitted?
LED w " Yes " Moor don't know
Light controls Occupancy Sensing?
v  Local Manual Switching Tupe AUTO-0M-0FF “
v  Photoelectric
[T Constant iluminance contral Do you know the Parazitic Power of the ocou. sensing device?
Autormatic daylight zoning for light controlz?
= ) i~ Mo, use the default 0.3 wim2
* ez, SBEM ta subdivide zone if needed.
* ‘ez, parasitic power is: 015 'wim2

" Mo, percentage area controlled is: i}
Photoelectnc options

v Tick hereif there iz a
different senzor to control the
back half of the zone

Do you know the Parasitic Power of the photoelectic device? ¢ Switching

¢~ Mo, use the default 03 wW/m2 = Drirnrnirig

t* ez, parazitic power is: 0.15 Wdm2 Type |Star‘u:| alone sensors -
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Lighting parameters contained within the table above are subject to changes as the
design develops. The values shown are representative of typical target values for the

project.

To achieve final Nzeb compliance in relation to EPC, CPC & RER values a PV Panel
array was also added to the assessment. A 12kw array facing South with little over
shading was included to achieve final compliance as per the SBEM inputs shown

below.

Mame [P kuiltiplier | 1

Do wouy know the Peak, Power of the arap?

i~ Mo, uze Type and Area

|h-1-:|n|:| cruztalling zilicon o

1
i* ‘Yez, Peak Power iz | 12 kwp

Orientation |South e
[nclination a0 v | [Degrees]
Qvershading |N|:-ne ar wery litthe [<20%) %

Yentilation strategy |Str|:|ngl_l,l ventilated or forced ventilated modules | .
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Result

The final Energy Rating achieved was A2 showing full compliance with Part L of the
building regulations. Nzeb compliance was achieved by using the parameters set out
in this report. The proposed building complies with the current EPC, CPC & RER
requirements as per Part L of the current Building Regulations. See screenshot of

results below

Azzezzment - Delivered Energy

Heating  Cooling  Auxiliary Lighting Hat W ater CHF Total
Actual [ 12 o8] 1wx) [ ww] [ 15| | o] 41.29 | kwh/m2/ur
Motional [ B361 | 2692 | il EEEE A Kiwfhdm24yr
Energy Perfformance

Primary Energy Coz

kb pr Band BER kaCO2/ 2y Indicatar
Actual [6759 | [&2 [[oz@ ] [ 1383 ]
Notional | [24289 | [B3 | [ 1 ||| [ 4657 |
Compliance

Frimary Erergy coz Renewable Energy

ka2 o EFC GED Result kgCO2 2w CPC Max  Fesult R atin tdin Result

Actual 7.5 0.54 i [ 1329 [W099 [f1.15 |
Reference | 71.74 | | 1 | | 13.43 | | 1 |

See Part L assessment below for more detailed report in relation to HYAC

Performance & Specifications such as lighting parameters, plant efficiency,

renewable technologies, building fabric etc.
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4 APPENDICES

APPENDIX A - PRELIMINARY BUILDING ENERGY (BER) RATING ACHIEVED

I ISBEMie v5.5.h (SBEMIE v5.5.h.0)

Provisional Building Energy Rating (BER)
Building Energy Rating (BER) is an mdicator of the anergy

Provisional BER for the building : building. It covers enengy use for heating
detailed below is: onoling, wates heating, ventitation and mmu e

Co. Dubdn

D24 DHT4
BER Number: voldvoidvoid Date of Issue: 05 Jun 2020
Useful Floor Area (m'): 910 Valid Until: 04 Jun 2022
Main Heating Fuel: Grid Supplied Electricity BER Assessor No.: 111111
Building Environment: Heating and Mechanical Assessor Company No.: 111111
Ventilation Assessor Scheme: SEAI

Building Type: Mon-residential Institutions: Libraries, Museums, and Galleries

—_—  —— b=

| arbon Dioxide co,)

Building Energy Rating ¢
missions Indicator

{Indicator)
MOST EFFICIENT

The less CO.
produced, the less the
building contributes to
gicbal warming

LEAST EFFICIENT
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APPENDIX B

TGD PART L 2017 (BUILDINGS OTHER THAN DWELLINGS) ASSESSMENT

BRIRL Output Document

Compliance Assessment with the Building Regulations (Ireland) TGD-Part L 2017

This report demonstrates compliance with specific aspects of Part L of the Building Regulations. Compliance with all
aspects of Part L is a legal requirement. Demonstration of how compliance with every aspect is achieved may be sought
from the Building Control Authority.

Administrative information

Building Details Client Details
Address: Co. Meath, D24 DH74 Name:
Telephone number:
NEAP Address:
Calculation engine: SBEMIE
Calculation engine version: v5.5.h.0 Energy Assessor Details
Interface to calculation engine: iSBEMie Name: <insert name=
Telephone number: 99%99509%99

Interface to calculation engine version: v5.5.h 3 ;
Email: email

BRIRL compliance check version: v5.5h.0 Address: <insert address=, <insert city>, XX XXX

Primary Energy Consumption, CO2 Emissions, and Renewable Energy Ratio

The compliance criteria in the TGD-L have been met

Calculated CO2 emission rate from Reference building 13.4 kgCO2/m2_annum
Calculated CO2 emission rate from Actual building 13.3 kgCO2/m2 annum

Carbon Performance Coefficient (CPC) 0.99

Maximum Permitted Carbon Performance Coefficient (MPCPC) 1.15

Calculated primary energy consumption rate from Reference building 71.7 kWh/m2.annum

Calculated primary energy consumption rate from Actual building 67.6 kWh/m2 annum

Energy Performance Coefficient (EPC) 0.94

Maximum Permitted Energy Performance Coefficient (MPEPC) 1

Renewable Energy Ratio (RER) 0.25

Minimum Renewable Energy Ratio 0.2

Element Ustimit | Uncase | Uit | Uicae | Surface with maximum U.-value®
Walls"* 021 |018 |06 0.18 | Heat plant/e

Floors {ground and exposed) 021 |01 06 |013 |aea2 WCH

Pitched roofs 016 | 0.1 03 0.1 Heat plant/c

Flat roofs 0.2 - 0.3 - “No heat loss flat roofs”

Windows, roof windows, and rooflights 1.6 1.3 3 1.3 A5 Computels/g

Personnel doors 1.6 3 - "No ext. personnel doors”

Vehicle access & similar large doors 15 - 3 . “No ext vehicle access doors”
High usage entrance doors : 3 - "No ext. high usage entrance doors”
U, = Limiting area-weighted average U-values [Wi(m2K)| U, ., = Limiting individual element U-values [Wi{m2K)]

u_ . = Calculated area-weighted average U-values [W/{m2Kj] U, .. = Calculated individual element U-values [Wiim2K))

* There might be more than one surface with the maximum U-value. = Automatic U.value check by the fool does not apply 1o curtain walls
whose area-weighted average and individual limiting standards are 1.8 and 3 WimZ2K, respectively

Air Permeability Upper Limit This Building’s Value

m3/(h.m2) at 50 Pa 5 3
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Building Services

The standard values listed below are minimum values for efficiencies and maximum values for SFPs. Refer to the
Building Regulafions documents for details.

Whole building lighting automatic monitoring & targeting with alarms for out-of range values | NO
Whole building electric power factor achieved by power factor correction <0.9
1- VRF AIRCon
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s})] | HR efficiency
This system 4.39 3.1 - - -
Standard value | 2.75 4.14** M/A NIA NIA

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

** Standard shown is for split and multi-split air conditioners <6 kW. For systems 6-12 kW, limiting efficiency is 3.87.

2- HPO1
Heating efficiency | Cooling efficiency | Radiant efficiency | SFP [W/(l/s]] | HR efficiency
This system 4.5 - - = =
Standard value | 2.75 MIA™ NIA MNIA NIA

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

** No automatic check on chiller efficiency has been performed by the tool in this case Refer fo Building Regulations documents for limifing
efficiency.

1- Default HWS

Water heating efficiency Storage loss factor [kWh/litre per day]
This building 1 -
Standard value 1 MN/A

Local mechanical ventilation, exhaust, and terminal units

ID | System type in Building Regulations documents
A Local supply or extract ventilation units serving a single area
B | Zonal supply system where the fan is remote from the zone
C | Zonal extract system where the fan is remote from the zone
D | Zonal supply and extract ventilation units serving a single room or zone with heating and heat recovery
E | Local supply and extract ventilation system serving a single area with heating and heat recovery
F | Other local ventilation units
G | Fan-assisted terminal VAV unit
H | Fan coil units
| Zonal extract system where the fan is remote from the zone with grease filter
Zone name SFP [Wi(lis)] -
ID of systemtype |A |B |C |D |E |F |G |H [I HR efficiency
Standard value | 0.3 |11 |05 |19 |16 |05 |11 |05 |1 Zone | Standard
Heat plant - - - 1.5 |- - - - - 0.85 | N/A
AS Computer - - - 1.5 |- - - - - 0.85 | N/
Stairwells - - - 15 |- - - - - 0.85 | N/IA
Aea 2 Study - . - 15 |- - - - - 0.85 | N/&
area 2 WC 0.6 |- . 15 |- - . - - 0.85 | NIA
A3 Study - - - 15 |- - - - - 0.85 | N/A
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Zone name SFP [W/(l/s]] .
ID of systemtype |A |B |C |D |E |F |G |H |I MRS
Standard value |03 |11 |05 |19 |16 |05 [11 |05 [1 Zone | Standard
Ab Study - - - 15 |- - - - - 0.85 | N/A
A5 Study - - - 15 |- - - - - 0.85 | NA
A5 WC 06 |- - 15 |- - - - - 0.85 | N/A
General lighting and display lighting Luminous efficacy [Im/W]
Zone name Luminaire | Lamp | Display lamp | General lighting [W]
Standard value | 60 60 22

Heat plant 50 - - 88
A5 Computer 50 - - 285

Stairwells - 100 - 520
Aea 2 Study - 100 - 1569

area 2 WC - 100 - 70
A3 Study - 100 - 1947
Al Study - 100 - 1752
A5 Study - 100 - 571
A5 WC - 100 - 190

Technology kWh/annum
Photovoltaic systems 16644 5

Wind turbines 0

Solar thermal for water heating 0

Biomass for space and/or water heating 0

Biogas for space and/or water heating 0

Heat pumps for space and/or water heating 38306

CHP generators for space and/or water heating 0

District heating for space and/or water heating 0

Process energy 0

Total for renewables 204751

Total for renewables & non-renewables 81510.2
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Technical Data Sheet (Actual vs. Reference Building)

Building Global Parameters

HVAC Systems Performance

2 _Actual  Reference System Type

Area (m2) 910 910 | - L ne_§ I —

External area (m2) 1299 1299 [ST] Split or multi-split system, [HS] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electricity

Weather DUB DUB Actual |6 123.6 0.4 11 48 4.09 312 439 439
Infiltration (m3/hm2 @ 50Pa) 3 3 Reference| 16.5 76.4 56 79 36 0.82 e — —
Average conductance (W/K) ~ 453.08 576.82 [ST] Central heating using water: radiators, [H5] Heat pump (electric): air source, [HFT] Electricity, [CFT] Electrici
Average U-value (W/im2K) 035 0.44 Actual |19 274 |12 0 105 423 0 45 0

Alpha value® (%) 3251 29.36 Reference| 1149 1357 |39 0 6.7 0.82 0 — -

* Peroaniasge of e bulding's sverags el rmnster conficient which & due i thermal bridging

Building Use

Community/Day Centre
96 Non-residential Inst.: Libraries, Museums, and Galleries
Non-residential Inst.: Primary Education

Non-residential Inst - Primary Health Care Building

-

Alpha value (%) = percentage of the building’s average heat transfer coefficient which is due to thermal bridging
Heat dem (MJim2) = Heating energy demand

Cool dem (Mim2) = Cooling energy demand

Heat con (KWh/m2) = Heating energy consumplion

Cool con (KWh/im2) = Cooling energy consumption

Aux con (KWhim2) = Auiliary energy consumption

Heat SSEFF = Heating system seasonal efficiency

Cool SSEER = Cooling system seasonal energy efficiency ratio
Heat gen SSEFF = Heating generator seasonal efficiency

Cool gen SSEER = Cooling ¢ | energy rafio
ST = System type

HS = Heat source

HFT = Heating fuel type

CFT = Cooling fue! type
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