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e CREST since 2013

Passive House Designer since 2014

PhD Studies in Passive House at Queens
University Belfast

Director of Passive House Association of Ireland

10 years Experience in the Industry of Sustainable
Construction and Renewable Energy
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* Partnership based project

<,

« £2.9m funding through EU Interreg IVa
Programme

* Providing R&D support to businesses relating to
renewable energy and sustainable technologies

» Key aim was to support 150 SME business across
the region

» Three core area’s Sustainable Construction,
Biotech, Micro generation and storage technology
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Eco house in West Cork named Home of the

Year | _ M PASSIVE
; e WBUILDING

Thursday 14 May 2015 ' l I
[ Tveet | © sena] . STRUCTURES
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Andrew Harvey and ita Molloy

An eco-friendly, split-level house in Castletownbere, West Cork,_which
e combines comfort, clever design and functionality, has won RTE One's Home of
| the Year.
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*Sustainable Ireland Awards 2014 - Sustainable building project of the year
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*Institute Designers Ireland awards winner 2014 — interior design
*Institute Designers Ireland awards commended 2014 — sustainable design
*A’ design award bronze 2014 — interior design

*Action Renewables Association Awards 2015 - The most Environmentally
Sustainable Construction Project

*Action Renewables Association Awards 2015 - Best Renewables Installation

within the Education, Healthcare and Public Sector
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*RICS awards— 2015 Design through innovation 15 Awards
= Highly
*Green Gown Awards — 2015 Best Newcomer PAIEEEs
Action Renewables @
Green Apple Awards 2016 for the Built Environment & Architectural Heritage -
National Gold Winner Ireland "-’Green Gown
Aoeros 1015

*RSUA Design Awards 2016 Sustainability Award

*Green Apple Awards 2016 for the Built Environment Educational ——
Establishments — National Silver Winner UK & Ireland -0 B @
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esh=i:. CREST Pavilion - Overview

First building in the UK and Ireland to have: P ——rr > Certification
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\ This certification is based solely on the design data and specifications provided 1o MosArm
W Lid by the client for the purpose of certification, MosArt Lid has checked and approved the

Dbuilding’s energy balances accoraing o these data.
s
Tifer Tomas OLeay, Paseive ouse Aademy [PHA]

3. Net Carbon Zero

This certification does not cover quality assurance of the construction work or design
implementation. MosArt Ltd hereby takes no responsibility for any faulis in the above.

www passivanouss.com
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Five Passive House Principles
1. Super Insulation

2. Thermal Bridging

3. Triple Glazed advanced Windows

4. Airtightness

5. Mechanical Ventilation with Heat Recovery
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1. SUPER INSULATION

Passive House verification
U-VALUES OF BUILDING ELEMENTS

Floor U-Value:

Wall U-Value:

Roof U-Value:

Passive House
Floor — U Value 0.15 W/m2K

Wall — U Value 0.15 W/m2K
Roof — U Value 0.15 W/m?K

0.086 W/(meK)
0.124 W/ (meK)
0.160 W/meK)

Republic of Ireland
0.21 W/m2K
0.21 W/m?K
0.16 W/m2K

Northern Ireland
0.25 W/m?K
0.30 W/m?K
0.20 W/m?2K

Driented Strand Board
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Fassive House verification
U-VALUES OF BUILDING ELEMENTS
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Thermal bridge heat loss for the CREST
building

- 1081 Meters of linear thermal bridging

—
=

. Total heat loss of 29.0 W/K

- In the Energy Balance Thermal bridging
accounts 0.7 kWh/m?/per year
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Largest area of glazing on the building faces south to
maximise solar heat gain.

The actual solar gain according to the PHPP is 28.9
kWh/m?/ per year

The Windows are actuator controlled windows from
the BMS which can provide night time cooling in the
summer along with fresh air requirements controlled
via co? and RH sensors.

Sun
Highly insulated building envelope
jrtight construction

B [l Triple Glazed windows with

Passive ﬁ {ﬁ Gﬂi Eﬂﬂa 0.7 uvalue

QN
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Heat flows [kKWh/(m?=a)]

Energy balance heating (annual method)
70
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CERTIFIED
COMPONENT
Passive House Institute
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OMon-useful heat gains
OExternal wall - Ambient
[

mRoof/Ceiling - Ambient
mFloor slab / Basement ceiling
o

=]

mPV Frame X

OWindows

ul

OThermal bridge heat loss
m\Ventilation

Osolar heat gains
Hinternal heat gains
mheating demand

]

Losses Gains
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. PassiV AluP+ Window

- U Value 0.76 W/m2K Passive house
requirements (0.85 W/m?K)

- Tripled glazed window

- Filled with Argon gas

- Warm edge spacer

- Low E soft coat emissivity glass.

-
TE T T EEEE RN E
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CERTIFIED
COMPONENT

Passive House Institute Bottom section Isothermal
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- Final test on building 0.6 ac/ per hour, Passive house
requirement 0.6 ac/ per hour

- High performance and multi-purpose coated non-
woven membrane

- ROI Regulations 6.23 ac per hour PH 10 tim

- NI regulations 8.90 ac per hour PH 15 times
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- Ventilation is catered for by using two heat
recovery units which are linked to the BMS
system.

- The Building Management System (BMS) is
linked to an external weather station, and
provides relevant information based on both
internal and external readings, which optimises
the buildings performance.
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- Passive house certified product 84% Efficiency
Heat recovery

- System balanced at Supply and Extract at 81
L/S

consumption

Electric power NyR eff ‘o’) %

0.31 Wh/m? 84% ERIiiah

Passive House Institute

PASSIVE
HOUSE

CONFERENCE & TRADE SHOW
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Extract oir from
the home

Alr entoring the

Outdoor Air filter F7
Extract Air filter G4
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- Passive house certified product 80% Efficiency
Heat recovery

- System balanced at Supply and Extract at 210
L/S

Electric power

O %
consumption ‘l) [
0.45 Wh/m? d

CERTIFIED

nHReff 800/0 COMPONENT

Passive House Institute
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PHPP Energy Balance

- PHPP figures for the CREST building

- Only the red section of the graph is heating

- The rest is free heating from the sun and internal

heat gains
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Specific building characteristics with reference to the treated Hoor area

Space heating

Space cooling

Frequency of owerheating [> 26 'C)
Frequency excessively high humidity [ 12 gfkg])

Airtightness
Non-renewable Primary
Energy [PE)

Primary Enerqgy
Renewable [PER])

Treated Flacr area m* 455.4

Cooling & debum. demand

Pressurization test result ngg

Generation of renewable

kwhi(mia) 13
wim? 12
kwhi[m®a) -
Wim? -
* 4
% 0

kwihi[m?a) 30
khwrhi[ma) 0
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Energy balance heating (annual method)

287

Losses

197

Gains

ONon-useful heat gains
OExternal wall - Ambient
=]

®Roof/Ceiling - Ambient
®mFloor slab / Basement ceiling
o

[ ]

mPV Frame X

OWindows

(]

O Thermal bridge heat loss
@ Ventilation

Osolar heat gains
Dinternal heat gains

= heating demand

=]
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- Under floor heating is located in strategic
areas

Capacity 11.0kW

PHPP predicted Space Heating supplied
by Heat Pump 5902 kWh/a

Electric Consumption 2231 kWh/a

SPF 2.66 o L SNERGY BECONENS /
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Monthly method 13.0 kWh/(m2a) or 5,902 kWh/a.

Annual method 11.3 kWh/(m2a) or 5,138 kWh/a.
Year 1 recorded 11.6 kWh/(m?a) or 5,283 kWh/a.

Year 2 recorded 12.1 kWh/(mZ2a) or 5,488 kWh/a.

centre for
renewable energy & |
sustainable technologies

Post Occupancy Monitoring  Exeze

Specific losses and gains
heating balance [kWh/(m?month)]

16

14

12

10

Spec. heating demand

CSum spec. gains solar + internal

Sum spec. losses

Jan

Feb

Mar

Apr

May

Jun

Jul

Sep

Oct

Nov

SOUTH
>

CONFERENCE & TRADE SHOW

South West College Average 103 kWh/(m?2a)
*Heating costs £7,030/a for 455m? Building
*Year 1 cost £792.45

*Year 2 cost £823.20.

Energy balance heating (annual method)

Cnergy balance heating (monthly method)
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Heat flows [kWh/(m®a)]
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Temperature Monitoring at CREST
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CO, Monitoring at CREST
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Construction Skills 19.73 daan i
Lecture Theatre 18.25 e I
45 WRH] 418 COzppm
Retrofit Skills 21.78 i '| = =z
Renewable Skills 20.34 e
Toliet 18.89 w e [
Corridor 22.4 | BN In
Centre Average Temp 20.23 ¢ s o
External Average Temperature 5.8°c I:: f.-p_;; -
Room Co2 Room RH% ' A\
Construction Skills 521 Construction Skills 49.9 .-
Lecture Theatre 434 Lecture Theatre 43.5 T T
Retrofit Skills 455 Retrofit Skills 48.6 G 9y
[ %RH
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Final Certificate

This s to certify that:

CREST

South West College
Technology Skills Centre
Killyhevlin Industrial Estate
Lough Yoan Road, Fermanagh
BT74 4EJ

Paul McAllister

Cuilinn Group Ltd
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Overall Score: 76.6% * -

Rating: Excellent I S
Kingspan

Category Scores 0 10 20 30 40 50 60 70 80 90 100 PR RS

Management

Health and Wellbeing
Energy

Transport

Water

Matenals

Waste

Land Use and Ecology

Pollution

Innovation
I
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Primary Energy demand 66 kWh/(m?2a) = 30030 kWh/a

Year 1 Solar Generation 33,237 kWh/a = 3207 kWh/a +

Year 2 Solar Generation 30,404 kWh/a = 374 kWh/a +
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Battery Energy Storage

The battery power rating (nominal) of 10kW
Heat Mats & Temperature Control

Arbarr LiFePO4 Battery Packs

BMS System
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Crest | ses.. Project Costs
Substructure 71,227.36
Frame, SIPS Panels & External Wall Cladding 291,632.50
Roof 184,154.30
Windows & Doors 58,959.15
Internal Partitions 14,623.00
Internal Doors 22,685.00
Floor Finishes 36,119.55
Ceiling Finishes 6,262.80
Wall Finishes 6,961.80
Fixtures & Fittings 51,663.00
Services 228,831.00
Total Building Cost 973,119.46,

PV System
Battery Storage

90,000.00

70,000.00,
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Total £973,119.46 / £2069m?

Total £1,133,119.46 / £2138m?
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« Air tightness on site was the biggest challenge — Contractor no prior experience.

» Corridor has a little to much solar gain tends to overheat in spring — reduced heating demand
» For a building like this, training in the use of the BMS is essential.

 BMS system is problematic in particular the automatic windows.

« We would advocate less sophisticated controls.

» Building performance as modelled by PHPP.

 PHPP provides a robust design tool for accurate design.

* Post occupancy research to date provides evidence of excellent IAQ

» Passive House building standard is an excellent vehicle for achieving zero energy buildings.
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Summer 2016 CEPHD Course completed 3rd June 11 students
Summer 2016 CEPHT Course completed 17th June 16 students
*Spring 2017 CEPHT Course completed 18th Febuary 13 Students

*Spring 2017 CEPHD Course due to be completed 11th March 11 Students
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THANK YOU

barry.mccarron@swec.ac.uk

SouthWést )
College /

Queen’s University
' j"‘ Belfast
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