what is sustainability construction ?

how can we deliver it (cost effectively)

FRESH

Cork October 2011

sustainable construction

three strands — social, economic, environment

focus on physical environmental issues

erecognise that social and economic factors are
fundamentally important

erelate to the design and construction of buildings
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Sustainable development
is development that
delivers environmental,
economical and social
services to all residents
of a community, without
threatening the viability
of the natural, built,
economic and social
systems upon which the
delivery of these systems
depend.

WCED-Our Common Future, 1987

Cork October 2011




sustainable building?

green ?
ecological?
environmental?
energy efficient?

sustainable?

PNC, Pittsburg, bank headquarters Chesapeake, Maryland, environmental centre
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truly holistic sustainable building

provides

better value for owners and occupiers by creating
esmarter buildings (technology optimising performance)

simprove internal environmental quality (thermal,
visual and acoustic) while being

eresource efficient (materials, energy, water)
eminimizing the impact on the natural environment

throughout the life cycle of the building
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sustainable building

quantify

equality of performance
eenvironmental impact

*measured externally and
internally over its lifetime

PNC Bank, Pittsburg Chesapeake, Maryland
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range “sustainability” measuring tools

energy efficiency

building in use — operating energy
(heating, cooling, lighting, equipment)
building fabric — embodied energy

(materials, components, systems)

environmental impact

appliances — eco labelling

European Union

g . Eco-label
building component or system - life cycle assessment
whole building — performance rating systems e e ol

occupant satisfaction - post occupancy studies

FRESH Cork October 2011




application of “sustainability” measuring tools

measuring tools used through design, construction, operation
design - decision making tools

brief — define goals / targets

concept - define orientation / form / strategies

developed design — simulate strategies, defines energy use

life cycle analysis — selection material + components
physical performance testing  — actual construction quality
completion assessment — assess building environmental performance

post occupancy — analysis of energy and indoor environment
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value of sustainable buildings

owner occupiers

elong term view

einterest in performance of building

*60 year lifetime
reduced operation and maintenance costs

Fingal CC -bucholtz mcoy

*95% indoors ‘

better indoor environment thermal and visual

increased comfort and indoor air quality

improves employee productivity and retention

Offaly CC -ABK
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value of sustainable buildings

tenant
erejecting large sealed office buildings

edemanding stricter standards of performance

UK survey of office clients/occupants

*89% office occupants not in favour of air conditioning

eaware of hidden in use costs

esick building syndrome

ecomfort and good indoor air quality
200,000 buildings BREEAM certification
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Prisma, Nurnberg,
Joachim Eble
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value of sustainable buildings

developer
eperformance as asset
«ability to attract tenants

egenerate rental income

enhances asset value = increased profit
market green development = planning gain

infrastructure alternatives = reduced costs for site
development and capital contributions

less energy = reduced emissions = carbon trading

and negotiating

FRESH

eplanning gain - higher
density for green dividend
«selling for ‘green’ premium

*Norwich Building Society
offered favourable loans
good SAP rating

Bedzed, London, Bill Dunster
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European Climate Change policy

background

eglobal climate change — need to reduce energy and greenhouse gases
elarge energy savings potential in buildings (40%) estimated at >20%
«dwindling fossil fuel — security of energy supply (Ireland 90% imported)
estrain on people and local infrastructure - transport, waste, water

Kyoto Protocol - reduce greenhouse gas emissions (to 13% above 1990
IEel\jelgost Kyoto - 20% further reduction below 1990 by 2020

EU Directive Emissions Trading

EU Directive on Construction Waste
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European Energy Legislation

EU Directive Energy Performance of Buildings (EPBD) 2002
EPBD Required all Member States to:

eset minimum energy requirements for new build const ruction
edevelop a national methodology to calculate energy performance
eprovide energy rating certificate for all buildings when sold or let

EU Directive Energy end-use Efficiency Energy Servi  ces (ESD) 2006
eprovides a framework to enhance the cost effective improvement of energy
use efficiency

eassist in achievement of national targets

eeach member state to develop National Energy Effici  ency Plan

EU Energy Performance of Buildings Directive (EPBD) RECAST 2010
specific building performance targets

enew build ‘nearly zero carbon energy buildings’ 2018 (public) and 2020 (all
buildings)

eretrofit to cost optimal standards
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National Climate Change Policy

Programme for Government 2007-2010

National Climate Change Strategy 2007-2012

ambitious building performance requirements

new dwellings 60% improvement 2005 requirements by 2010
ambitious / realistic targets buildings other than dwellings
carbon neutral dwellings by 2013

National Energy Efficiency Plan for Ireland 2007-20 20
sets out path to achieve 20% energy reduction by 20 20

Carbon Neutral Framework 2013 - Consultation
provide flexible mechanisms for balancing / offsett ing carbon for
varying scales of development

Government Policy on Architecture 2009-2015
promote ‘demand for high quality architecture’
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National Energy Efficiency Plan for Ireland 2007-20 20

Sets out path to achieve 20% energy reduction by 2020 and deliver
White Paper ‘Delivering a Sustainable Energy Future for Ireland’

Potential savings by sector Domestic construction
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existing building stock

reduction in new build construction is a stark reminder that we cannot
depend on new build alone to achieve carbon commitment

50% of Irish housing stock was built before building regulation

SEI Evaluation of Energy Efficiency Opportunities identified key measures
that had the greatest potential to deliver benefits

simproving existing buildings, and in particular homes

echanging user behaviour
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Irish regulatory time-line

P - o 2 g
©
S~ o S 8 3 S S 9 o 2 3
& g 3 & 88 & § & | & =z
it ISR Y
— N
O -
= cQ =R —
£ &6 § 8 6&ms5< < B, o 5 B
< = - = = T > = < o 0 [N
@ 7] o 2B} t o <) 5 =2 =)
o > S ] s s © O = <] = z
[a] o} 3 v o x © % = N .S =
14 r o = = ) =] -2
O] o no = == o =
= — S IS o> =5
= m o b @ 5113 om
a [2 T} L T > O =
w N — & (Ao = o
o 5 E 3 3§ 3
3 3 E s c 2
c 7] c L S
= - z 0 c
= (o]
5] o O
o (]
] N
(@]

FRESH Cork October 2011




context

eembraced or modified the micro-climate place
erealised spaces appropriate to their function
econstructed from indigenous materials

elocal crafts men

—evolvement of changed social/commercial context
—changed modes of procurement and building practices palladio, villa rotunda 1550
—regulations and legislation

—perceived infinity of resources

—increasing new materials and methods of construction

some changes have the potential to be beneficial

collectively contributed to unsustainable built
environment frank lloyd wright, jacobs house 1943

achieving carbon building stock and broader sustain able targets

issues wide ranging:

epolicy and regulation

eprocurement practices

edesign and construction practice

edevelopment and integration of innovative technologies
eengage all stakeholders

‘Targets alone are not enough. Without concerted action, without real
change in the ways in which we live and work, we won'’t achieve our
goals. In particular, we need a revolution in the ways that we plan,
design and construct our buildings’

Margaret Beckett, Minister of Housing and Planning




successfully deliver a truly sustainable building

“I've seen many low- carbon designs, but hardly any low-carbon
buildings” Andy Sheppard, ARUP, 2009

It's a process not just a product!

edemands an integrated design process

interdisciplinary team (specialist skills) client
(procurement method, time, value), contractor
(quality control), ideally occupant/end user

epursuing integrated passive and active
design strategies and solutions to achieve
them

input at all stages
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knowledge of design strategies

strategies act as a map to guide your design choices

introduce passive design strategies
passive solar + daylight + natural ventilation

reduce demand for energy, water and materials
employ conservation measures

provide energy needs from renewable sources
wind, solar, geothermal, biomass

integrate energy saving, efficient technologies
controls, bems, innovative components

don’t add bling unless you have the fundamentals right!
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set performance goals in brief

ediscussion the client

eprioritize the reduction of demand for
energy, water and materials

eset energy target - benchmark - typical
base case, good practice, innovative

eintroduce passive design strategies
before integrating sophisticated
technologies

ecompare early design strategies with
environmental rating method criteria

ecritical early stages beyond which
changes to the design will not be
beneficial or cost effective

FRESH

UK DETR

econ 19

CIBSE

BREEAM
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employ whole system thinking to design

factor the synergistic relationships
between building systems and
building envelopes

eintegration and optimization of many
aspects of building design — creative
programming

eserve more than one purpose with
each component rather than looking
at individual elements

edon’t provide what occupiers cant
afford to manage

FRESH

BRE, Watford

City gate, Dusseldorf
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manipulate the budget

1% project costs are spent, 70%
life cycle costs are determined

emany passive strategies are cost
neutral living spaces to south,
working spaces to north

sintegrated design solutions allow
for cost shifting — specify
permeable surfaces reduce hard
landscaping and provision of
drains

stransfer costs of non-necessary
items to items that improve
building performance

Bedzed London, Dunster
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employ full life cycle costing

estudy, assess and factor in cost of innovative
and new technologies early

etotal value of energy savings and CO,
avoided over lifetime can outweigh the capital
costs of innovative components

Chesapeake, Maryland, LEED platinum
commercial office + interpretative center
new construction , 3,000sqm, 80 occupants,
completed: 2000, cost: $7,500,000.

20% of the cost for building construction were
directly attributable to premiums spent for
green measures

initial investment will pay for itself within 7- 8
years through reduced operations costs
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evaluate design strategies and costs

eprioritise requirements for client and user
echoose appropriate design strategies

PNC bank, Pittsburg, LEED Silver
65,000 sgm, 1,800 employees

integrated design team approach -employee survey
indicated daylight as priority

client large scale commercial building agreed -
lighting up to 30% electricity needs

93% of occupied space has access to exterior views

79% of occupied space is day lit, strategies included
a large southern exposure, skylights, atrium, glazed
partitions and doors, and clerestory windows

client and employee satisfaction and productivity
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utilise decision making design tools

variety of tools to aid decision making
epaper and computer based

*simple or demand expertise

ecotect

«design phase and analysis required - appropriate

management of design process

record design process and decisions eg.OGC tool

guidance at concept design stage

simple tools — sunlight / daylight / thermal analysis

FRESH

daylight

radiance
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utilise decision making design tools

developed design stage —

simulate individual design strategies to quantify the
level of performance

thermal
daylight

ventilation

eselection, application of tools

eneed some expertise
offaly county hall

eroles of responsibility

homan o’brien m+e

eintegrated tools lighting - radiance

cfd - flowmetrics
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undertake life cycle assessment

evaluate environmental effects
through the life cycle - material,
component, system

assessment parameters include
eembodied energy - material

ematerial usage - amount, non renewable )
sources, durability Envest Ecopoints

«air pollution - CO,, NOx and SOx emissions
ewater pollution in process

solid waste generation
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design, specify and demand quality construction

building performance dependant on construction qual ity

importance of
robust details

tight specification — |

innovative components |

demand good workmanship

sthermal bridging

eair leakage
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undertake physical testing building performance

before handover

thermographic survey

detects heat loss inside or outside

air permeability ‘tightness’ test

measures air through the building fabric
em3/h m? at 50 Pa
«air changes per hour
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evaluate building environmental performance

environmental rating system

LEED - leadership in energy + environmental
rating - USA- new, commercial, institutional, high-
rise residential — LEED — EB, existing

BREEAM - British Research Establishment
Environmental Assessment Methodology - UK -
new, existing, commercial, industrial

Code for Sustainable Homes

GBTool - Green Building Challenge tool - Canada
/ international - new, existing, commercial, schools,
residential

FRESH

BREEAM

GBTool
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An Irish Building Environmental Assessment Method

MArchSc thesis: Neasa Hourigan
Supervisors: Paul Kenny, Vivienne Brophy
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Irish Green Building Council (IGBC)

‘Established to provide a framework and leadership to accelerate the
transformation of the built environment, industry and supply chain to one
that is sustainable based on accepted scientific principles of sustainability’

non-profit, non-partisan organisation, brings together business,
professional, academic, voluntary, environmental and state members to
develop tools and resources for the built environment from a whole
systems perspective

eresilient communities

building assessment tools
ematerials and product innovation
policy

eeducation

www.igbc.ie
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prepare for building handover and post handover

“An intelligent building is one that doesn’t make it's occupants feel
stupid” Adrian Leaman

design for user control and manageability

*but where user wont — manage and control with bms

edevelop user / tenant information guidelines

edevelop system operators guidelines

edevelop a maintenance strategy and programme

«fine tune all components and systems for optimal performance
*be aware that buildings more often than not perform worse
than anticipated!
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evaluate building performance — energy use

emonitor individual systems ie,
solar,

emonitor day and night
fine tune systems

feed back information to
building managers and users

post occupancy evaluation

CO Logger ~ Laser Temp CO, Logger
Sensor

Temp&RH Logger  Particle Counter ~ Chemicals Absorbent Tubes




post occupancy evaluation

survey occupant satisfaction

e0ccupant environment has
great impact on employee
satisfaction

eless sickness days
higher retention of staff

semployee high client costs
much greater than energy

eprovide advice to users
eassess, learn and revise

goals for future projects

Source: Bill Bordass, occupant survey courtesy of Building Use Studies Ltd.
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conclusion - new professional, client, user?

follow design intent through to reality

sprofessional duty - skill up understanding what is needed
scommunicate life cycle costs and benefits to clients/developers
epromote integrated, whole-building design practices within design team
estate targets in brief - ambitious but realistic

ereview strategies to achieve targets right through design process
*check technical feasibility, usability and manageability of innovative
technologies before specification — include cost and time in tender documents
ecommunicate issues to contractor and subcontractors

sinspect, test and undertake remedial work before completion

einclude for commissioning and fine tuning when necessary

eundertake monitoring and post occupancy evaluation

eprovide managerial and user support

eevaluate environmental performance and publish results

elearn from it and share experience —

for sustainable, cost-effective buildings in future!
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