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Usable Buildings is a free resource
for practitioners, managers, building
owners, developers, students and
anyone else who wants to make
buildings more suitable for the
people who use them, less
damaging to the natural environment
and a better long-term investment.
Usable Buildings is run by the
Usable Buildings Trust.

The Usable Buildings Trustis a UK
educational charity, dedicated to
improving the performance of
buildings in use. We try to
understand how buildings actually
work in practice, and create a
feedback loop from in-use
performance to improved delivery by
the organisations that can make a
difference. We were setup in 2002,
because buildings policy and
research was becoming too focused
on construction, and doing little on
performance in operation in the
hands of their users. UBT spreads
findings through its website, user
groups, collaborative working and
input to postgraduate courses. UBT
is also a home for approaches which
are not quite ready for widespread
application and an incubator for their
development. Aims Background

Who we are and what we do:
Trustees' Report summarises
activities and plans. What Do We
Do?

News: New Year's Honour Call for Papers: Energy Retrofit of Owner-Occupied Homes

Latest posted: The usability of control interfaces in low-carbon housing | A New
Professionalism: remedy or fantasy? | Evaluating Housing Performance | Responsible
Retrofit of Traditional Buildings |The Building Performance Sketch | Test Of Time | Even
Bad News Can Be Beneficial |[Built Environment Professionals in the UK: 40 years back:
40 years on. | Benchmarking for Display Enerqy Certificates | Soft Landings For Schools |
Soft Landings (ABC Radio interview) |

Topical Oldie: Usability in Buildings: the Cinderella subject

Basics: POE and Feedback: Getting Started | Probe 9 | A Guide to Feedback and Post-
Occupancy Evaluation |

One liners: "Whatwe wantis a quiet life except when there are problems, when we want
good information quickly.” lan Walmsley | "This is a very, very bad guestion.”" Renzo
Piano | "If atfirst you don't succeed, try, try again. Then quit. There's no pointin being a
damn fool about it.”" W.C. Fields | "Every time history repeats itself the price goes up.”
John Tainter | "When you read 1984, were you aware thatitwas a novel, notan
instruction manual?" Tweetto Tony Blair Q&A session | “[In the 20th century] ... we builta
really inefficient environment with the greatest efficiency ever known to man® Andy
Karsner | More

Hosting : We host the Feedback Portfolio: Technigues and the Probe archive.

Support : We developed and support Soft Landings.

Searching : Most of the material available here is in pdffiles, about two-thirds of which are
password protected. If you wish to search within files that are not password protected use
the Google search syntax:"filetype:pdf site:www.usablebuildings.co.uksearch term" .
Example: for articles on health type in the Google search area: "filetype:pdf
site:www.usablebuildings.co.uk health” Show example

Donatlons: We welcome donations. Please use the Donations and Gift Aid form on the
Sponsorship section of our Brochure. Thank you.

Website:Our website is text-based and designed primarily to deliver pdf files. Website set-
up.

Monday, February 4

[ e
... supporting WWW.usablebuildings.co.uk



http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk

Myths about building

performance ...

|
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Major capital investment is needed to
improve building performance.

In fact relatively minor changes to
control, management, space and
equipment can often have large
effects.
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Where capital investment is required,
start with the fabric.

Yes, for new construction. However,
In existing buildings the engineering
services, equipment and controls are

usually more important, unless there
are major shortcomings with the
fabric. Habits, operation and
management are also prime
considerations.

Can You Trust The Fabric? download
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Building performance is a matter for
the construction industry.

No, it is much broader than that.
Building use needs to be well
represented. Designers and builders
have normally walked away at
handover.

Cue: Usable Buildings Trust

[ e
... supporting WWW.usablebuildings.co.uk


http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk/
http://www.usablebuildings.co.uk/

Innovative technologies are the key to
better performance.

No, often the innovations required are

to bring people, processes and
products together in subtly different

ways for markedly better results, and
with only minor technical changes,
e.q. for better usability.

Cue: Soft Landings.
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Modelling can provide all the answers.

No, we need feedback of actual
performance.

Cue: Real-world research.
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More technology produces better
buildings.

Not if the technologies require too

much integration, support and
maintenance. Simpler buildings with
attention to detail often perform better.
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Generic catch-alls?

Not normally. Context, constraints
and options are the (hidden) briefing

Keys.
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But exceptions prove the rule!

Evidence from Irish Generic Schools
programme.

e ———————————
Irish Generic Schools Programme downlogd pporting WWW.usabIebuildingS.CO.uk


http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk
http://www.usablebuildings.co.uk/Pages/Unprotected/SheppardIrishGenericSchoolsProgramme.pdf
http://www.usablebuildings.co.uk/Pages/Unprotected/SheppardIrishGenericSchoolsProgramme.pdf
http://www.usablebuildings.co.uk/Pages/Unprotected/SheppardIrishGenericSchoolsProgramme.pdf
http://www.usablebuildings.co.uk/Pages/Unprotected/SheppardIrishGenericSchoolsProgramme.pdf

ISSN 2072.7925

Ireland's generic repeat design schools programene
CELE Exchange 2011/5

O OECD 20M1

Ireland’s generic repeat
design schools programme

By Tony Sheppard, Department of Lducation and Science, Ireland

The Irish Department of Education and Skills (DoF) is strongly committed to energy efficiency and
to reducing CO, by deweloping and implementing energy level ceilings in relation to school design
that aim to remain below half of the accepted good practice in the field. This approach works
within normal departmental budgetary limits to create school buildings that are breaking ground
for building designers.

INTRODUCTION

Practical simplicity

The DoE’s Planning and Building Unit is now developing low-energy educational buildings with the
help of genenc repeat design (GRD). This s a programme delvering many primary schools, not just
a single demonstration prototype building. To minimise risk on so many projects, it brings together
proven-in-use technologies. It s significant because of the practical simplicity of its low energy design

and repeatability on sites with varied onentations,

e —————

South- acing fwo-storey
classroom block and entrance
of {uﬁ-camp."hd GRD sehool

C Dawsd Barbonsr W

Precedent

There are clear precedents in Ireland for the use of highly refined standard school plans as part of the
government’s response to the demands of providing accommaodation for large numbers of pupils. The
GRD has evolved this procurement method with complete superstructure tender packages available.

Previous research

Gaven the requirement to minimise nsk on multiple projects, the GRD brings together all currently
available proven and tested-in-use technologies.

e ———
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ENTRANCE 1

Ceneral puposes room

Classroom 3

GRD Schools Ireland download

Classroom 4

ADDITIONAL 4
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Summary (Overall variables)

L4 T

Alr in summer: overall Unsatisfactory :1 Airsover 7: Satisfactory

L A

L4 A

Air in winter overall Unsatisfactory :1 Airwover 7: Satisfactory

L 1

¥ T

Comfort: overall Unsatisfactory :1 Comfover 7: Satisfactory

L A1

Design Unsatisfactory :1 Design 7: Satisfactory

L 1

Health (perceived) Less healthy :1 calt 7: More healthy

Image to visitors

Lighting: overall Unsatisfactory :1 tove 7: Satisfactory

Needs Very poorly :1 7: Very well

Noise: overall Unsatisfactory :1 sove 7: Satisfactory

Productivity (perceived) Decreased: -40%  prod Increased: +40%

Temperature in summer: overall Uncomfortable :1 7 7: Comfortable

Temperature in winter: overall Uncomfortable :1 7: Comfortable

BUS Methodology example graphics ... SUppPOFting www.usablebuildings.co.uk
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Summary (Temperature variables)

Temperature in summer: hot/cold

Temperature in summer: stable/varies

Temperature in winter: hot/cold

Temperature in winter: stable/varies

Summary (Air Variables)

Air in summer: dry/humid

Air in summer: fresh/stuffy

Air in summer: odourless/smelly

Air in summer: still/draughty

AIr in winter: dry/humid

AIr in winter: fresh/stuffy

Air in winter: odourless/smelly

Alr in winter: still/draughty

Too hot :1

7: Too cold

r T

Stable :1 Tsstable

7: Varies during day

Too hot :1

7: Too cold

Stable :1

7: Varies during day

7: Stuffy

Qdourless :1 Airsodour

L i

7: Smelly

Still =1 Airsstil

L i

Ll T

ny : l Airw :ir;,'

L A

1 A

Airwfresh
L A

7: Stuffy

L 4 T

Qdourless :1 Airwodour

| '

7: Smelly

L 1

Airwstil

| A

7: Draughty
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Summary (Lighting Variables)

Lighting: artificial light Too little :1 tart 7: Too much

Lighting: glare from lights

Lighting: natural light Too little :1 tnat 7: Too much

Lighting: glare from sun and sky : 7: Too much

Summary (Noise Variables)

Noise: noise from colleagues Too little : ecc 7: Too much

Noise: other noise from inside Too little : 7: Too much

Noise: unwanted interruptions  Not at all :1 Nseinterruption : Very frequently

L A 1

r T

Noise: noise from outside Too little : Nseoutside + 7: Too much

L 1

L4 T

Noise: noise from other people Too little : Nsepeople 7: Too much

L 1
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Summary (Control Variables)

Control over cooling No control :1 Cn 7: Full control

Control over heating No control :1 Cntht 7: Full control

Control over lighting No control :1 n 7: Full control

Control over noise No control :1 7: Full control

Control over ventilation No control :1 Cntv 7: Full control

Summary (Design/needs Variables)

Comfort: overall Unsatisfactory :1 : * 7: Satisfactory

Design Unsatisfactory :1 7: Satisfactory

J

Needs Very poorly :1 + 7: Very well

J
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Summary (FM Variables)

Cleaning

Furniture

Health (perceived)

Image to visitors

Meeting rooms: overall

Productivity (perceived)

Space in the building

Space at desk

Storage space: overall

Do facilities meet needs?

Unsatisfactory :1

. 1

* 7: Satisfactory

Furniture

Less healthy :1

Unsatisfactory :1 Meeting

Decreased: -40%

Increased: +40%

1 J

Used ineffectively :1 Spacebuild

1

* 7: Used effectively

Too little :1

1

7: Too much

Unsatisfactory :1 Storage

| | Al

7: Satisfactory

L 4 T

Very poorly :1 Workreq

L 1

7: Very well

|
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St John the Apostle

Total 31 kWh/m2

2011-2012 19 kWh/m2 gas 12 kWh/m2 electricity

Occupied 8:50 to 2:30 Mondays to Fridays for 183 days in the year.
Some after hour classes

Community group on Sundays

Heating switched off from April to October,weather permitting

During heating season heating switched on for 2.5 hours a day on a school day and 2 hours on a
Sunday.

X
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Influences ...

Multi-disciplinary, not just about
design, architecture or physical form.
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and especially ...

Consequences, usability and manageability

|
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Likes ...

Buildings that are known to work well.
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House at Grizedale, 1900 C.F.A. Voysey

“‘Never look at an ugly thing twice. It is fatally easy
to get accustomed to corrupting influences.”
C.F.A. Voysey

University of Sunderland School of Computing,
BDP, 1995

Kingsmead Primary School, Northwich, Cheshire,
White Design, 2004
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St John’s House, Bootle
1971

Occupied 1981
Demolished 2001

Trellick Tower, London,
1966-1972,
Erné Goldfinger. Grade II* .

Seattle Public Library, Rem Koolhaus
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‘Measuring’ buildings
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‘There I1s nothing more
dangerous than a
heckler with statistics.’

Rich Hall
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Three perspectives

Human needs: Are needs being met?
Environmental performance: How benign?
Affordable and manageable?

One objective

Better feedback aimed at the most effective
people in the process.
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TEST/ TIME

Too many new public and commercial buildings fail to live up to their expectations for
energy savings and user comforz, but can the good ones maintain their performance?
With support from CIBSE, a team of experts returns 10 a university building that was
found to perform exceptionally well in the Late 19gos. Bill Bordass and Adrian Leaman
report on their indings. A separate article on the performance of school buildings

generally starts on page 39
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Ihe N puched rooss on the south sude
provided 2 witable orientation for 1554
phosoveltaic panel, whie the nord facing
sopes provaded a locaooa for noethhighe.
Thow are located between proscncst
motorned extrac: wntiaoon (called moun)

I'he eovelope = 2 mixvese of aleouniam
curtsie walling to the south, with wrulicr
windows set into brick wall of che
semaming elevazons, Two courtyaeds break
up the deep-plan pature of the buliding and
%o enshie crom-ventdition. Lightwell
deough the fint floos sezzanines bring
daylighe %0 the deep plan areas of the
ground Sooe

The Heeln buildng s mowdy maturally
ventilied, with fresh air supphied toagh
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Annual CO2 emissions from university buildings
kg/m? Treated Floor Area at UK CO, factors of 0.184 for gas and 0.525 for electricity

-10 0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160

ECON 19 Type 2 Good Practice Office NV >> a Heatlng+hot water gas (non'nahsed)
q @ Heating and hot water - electricity

APU Queens Building 1886 ANV

BRefrigeration and heat rejection

UEA Elizabeth Fry Building MM 1887

| @ Fans, pumps and controls
UEA E Fry Building with kitchen MM 2005 : OLighting

UEA Elizabeth Fry Building MM 2010 8 Office equipment
1 QCatering and vending

P 8 Other electricity
Portland Building Portsmouth 1998 ANV+ | OPV contribution (deduct)

Visby Library, Sweden 2002-04 MM

de Montfort Queens Building 1896 ANV B Gas for catering

de Montfort Queens Building 2004 ANV

ECON 19 Type 3 Good Practice Office AC >>

Orchard LRC, Birmingham 2001 ANV

Gloucester LRC 2004 MM

ECON 18 Type 3 Typical Office AC >>

AC= Air Conditioned, ANV = Advanced Natural Ventilation, MM = Mixed Mode.
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Aside:
This happens when graphic

designers take over ...

|
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ECON 19 Hpe £ Cond Practice Ofce 4V »» W Heating + hot water gas (noemalised)

® Heating and hot water - electricity
® Refrigeration and heat rejection
® Fans, pumps and controls
" Lighting
Office equipment
Gatering and vending
® Other electricty
¥ PV contribution (deduct)
» Cas for catering

M Queers 8, Mg g ANV

LEA Sk pabety bry Bd mg VM oy

LEA T Try Budd ng wieh Wachen NN 2004

UEA Dot Fry B dding W 2o

Vo by L bvary Semden poon g WV

Portiand 85 kg Portymonds 1998 ANV

de Ve tom Queem Baddog vaud ANV

S0 Moreon Queent D2 rg J00a ANY

EC0N ¢ Tyee ) Cood Practoe O AL >

Urchand LV Samwngham pidr ANV

Clovesier LN poog VN

ECON g Type  Svoew OFce AC o

0
o

0

30 0 P 90 Mo 130 13O
40 €o 8o wo w20 w0

o

Annual CO2 emissions from university baildings (kz/m' Treated Floor Ares at UK CO, Getars of 0184 for gas and 0,525 for eecriciny)
AC = air conditioned, ANV » advanced ratural vertilation, MM « mized mode, NV « naturally verilated

The diagram shows the estimated breakdown of energy use in 1557, 2004 and the appeararce of some additional electsic heaters. Lighting and office
{wien the catering wichen was in £ operation) and 2010, in relation to OQopment enerRy use Mave & SO POne JP Owing 10 MCERsed OLCLPansy
office benchmarks from the Carbon Trust's Energy Consumption Guide and eqapment evels.
19 [marked with cheveons) and 30 other university buildings reviewed Im relation to other buildirgs and berdhmarks, energy use for heating
in PROBE and related studies, The graphs are eapressad as annual CO2 and hot water is stil pood, whie lighting Fas deteriorated owrg 10 the ow
emissions at Defra 2011 UK factors, The data are sorted by CO2 emissons effcency of the crginal pelmet systern ard greater hours of use row, CO2
for heating, hot wates, cooleg, ventilatcon and Ighting emissions from fars, pumps and contra's {mostly fans) are reasonable

AL &l theee dates, Elizazeth Fry stll maintaing its place towards the in fe ation to the other mixed.mode buldings and 1o ar<onditicned
low-carbon end of the rarge. The biggest dhanges between 1997 and 2000 berchmarks, bt reverthdess of a semidar magnitude 10 those from heating
ate in heating and hot water, larpely due to the chanpe to 24/ Pot water and hot water
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BUILDING USERS
NORMALLY PREFER

Predictable, normal, background ‘“‘default” states, which
habitually form the background to what they are doing.

Opportunities to make interventions or corrections if
requirements or conditions alter.

Clarity: the ability to act clearly, quickly and effectively ... and to
know 1immediately that an appropriate response has been obtained.
Simplicity and convenience is paramount.
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Aside:

"What we want is a quiet life except
when there are problems, when we
want good information quickly."

lan Walmsley

Communication Breakdown lan Walmsley download
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USABILITY IS THE SATISFACTORY
COMBINATION OF ALL THREE

(defaults, interventions, clarity)

Usually with most emphasis on CLARITY:

People tend to concentrate more on the functionality of the thing, and
less on the background context in which it finds itself.

SCOPE FOR INTELLIGENCE:

1. Establishing (and especially restoring!) safe, comfortable, convenient
and efficient default states.

2. Providing opportunities for intervention.

3. Providing information.

4. Not taking over, or getting in the way!
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WHAT OFTEN GOES WRONG

UNREALISTIC ASSUMPTIONS

Frequently poor recognition of context, oversimplifying occupant
requirements and activity and use patterns.

SUPPLY-SIDE CULTURE
Providing without enabling.

CONFLICTING STRATEGIES
Creating clashes and restricting trade-offs.

IGNORE UNUSUAL REQUIREMENTS

Look at averages, not ranges and rare events (what if ... 7). Do not
recognise differences between circumstances and individuals.

WASTEFUL DEFAULT STATES
Particularly now in the age of flexible working.

UNDERESTIMATED ABILITY OF MORE COMPLEXITY to
increase burdens on everybody: difficult to define requirements and get
fulfilled; unintended behaviour; baffled occupants, stressed managers.
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FRUSTRATIONS FOR OCCUPANTS

Unable to change physical settings from an undesirable existing
state to a preferred new one (e.g. interlocked furniture in workstations).

Arbitrary changes in conditions which they can perceive but are not
able to over-ride.

Working in non-standard situations, for example outside normal
hours. Can the default states and the facilities for intervention cope?

Poor support in stressful situations either personally, or in an
imposed emergency.

Unable to achieve speedy and effective response from their own
actions, control systems or other people (typically FM).

Little influence over adverse effects, (e.g. draughts from grilles or
distant windows; glare via a manager’s glass partition, occupancy-
sensed lights in peripheral vision, banging doors, circulation routes).

Deprivation of choice between the lesser of two evils
(e.g. between ventilation and noise).

© Bill Bordass & Adrian Leaman 2005 www .usablebuildings.co.uk
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“The BMS may know
the temperature,

but it doesn’t sit in the

draught it causes”

... LIBRARY USER
unsolicited response 1n Probe questionnaire
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USABLE END-USER
CONTROL DEVICES

Easy to identify what they are and do.

Easy to understand,
and preferably intuitively obvious (at least after some simple instruction).

Easy to use
(or people will ignore, or take a more convenient route).

Operate and be effective as near to the point of need as

possible (this and the required device may differ with time and user).

Work effectively, with sufficient fine control to give the required level
of adjustment (and inhibiting use of excessively coarse control).

Immediate tangible feedback that the device has operated.

People may need reminding about basic actions, especially if
these are not obvious and the device or feature i1s used only occasionally
(e.g. telephone call diversion).

DON’T LET FEATURES TRIUMPH OVER CLARITY & FUNCTIONALITY
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SOME IMPLICATIONS

LOOK AT WHOLE SITUATIONS
Not just people-machine interactions.

PUT PEOPLE IN THE CONTROL LOOPS
(but only where this makes good sense!).

CONSIDER THE FULL RANGE OF USERS AND CONTEXTS.
Don’t focus on an average subset.

TAKE DEFAULT STATES SERIOUSLY
Will this be what you want? ... or what is least trouble, but is neither
comfortable nor efficient.

PROVIDE GOOD FACILITIES FOR INTERVENTION. People

who can get themselves out of trouble tend to be happier, more
productive ... and less of a headache for management.

IF YOU REMOVE OPPORTUNITIES FOR INDIVIDUAL
ADJUSTMENT ... How will you replace what you take away?
This may require more money, design and management than you think!

AND FINALLY ...
Designers are not users, though they often think they are ... J NEILSEN
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Usable
BUILDINGS

Password
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One-liners
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Incubator
Portfolio
Quick intro
Donations
Latest
Books
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Links
Contactus

=
UBT BSRIAT
A Tandeg o A

the SOFT LANDINGS FRAMEWORK

Pther beacteny S, Aondover and Saakineg per b ronc € s

Usable Buildings is a free resource
for practitioners, managers, building
owners, developers, students and
anyone else who wants to make
buildings more suitable for the
people who use them, less
damaging to the natural environment
and a better long-term investment.
Usable Buildings is run by the
Usable Buildings Trust.

The Usable Buildings Trustis a UK
educational charity, dedicated to
improving the performance of
buildings in use. We try to
understand how buildings actually
work in practice, and create a
feedback loop from in-use
performance to improved delivery by
the organisations that can make a
difference. We were setup in 2002,
because buildings policy and
research was becoming too focused
on construction, and doing little on
performance in operation in the
hands of their users. UBT spreads
findings through its website, user
groups, collaborative working and
input to postgraduate courses. UBT
is also a home for approaches which
are not quite ready for widespread
application and an incubator for their
development. Aims Background

Who we are and what we do:
Trustees' Report summarises
activities and plans. What Do We
Do?

News: New Year's Honour Call for Papers: Energy Retrofit of Owner-Occupied Homes

Latest posted: The usability of control interfaces in low-carbon housing | A New
Professionalism: remedy or fantasy? | Evaluating Housing Performance | Responsible
Retrofit of Traditional Buildings |[The Building Performance Sketch | Test Of Time | Even
Bad News Can Be Beneficial |Built Environment Professionals in the UK: 40 years back:
40 years on. | Benchmarking for Display Enerqy Certificates | Soft Landings For Schools |
Soft Landings (ABC Radio interview) |

Topical Oldie: Usability in Buildings: the Cinderella subject

Basics: POE and Feedback: Getting Started | Probe 9 | A Guide to Feedback and Post-
Occupancy Evaluation |

One liners: "What we wantis a quiet life except when there are problems, when we want
good information quickly.” lan Walmsley | "This is a very. very bad question.”" Renzo
Piano | "If atfirst you don't succeed, try, try again. Then quit. There's no pointin being a
damn fool aboutit.”" W.C. Fields | "Every time history repeats itself the price goes up.”
John Tainter | "When you read 1984, were you aware that it was a novel, notan
instruction manual?" Tweetto Tony Blair Q&A session | “[In the 20th century] ... we builta
really inefficient environment with the greatest efficiency ever known to man" Andy
Karsner | More

Hosting : We host the Feedback Portfolio: Technigues and the Probe archive.

Support : We developed and support Soft Landings.

Searching : Most of the material available here is in pdf files, about two-thirds of which are
password protected. If you wish to search within files that are not password protected use
the Google search syntax:"filetype:pdf site:www.usablebuildings.co.uksearch term" .
Example: for articles on health type in the Google search area: "filetype:pdf
site:www.usablebuildings.co.uk health” Show example

Donations: We welcome donations. Please use the Donations and Gift Aid form on the
Sponsorship section of our Brochure. Thank you.

Website:Our website is text-based and designed primarily to deliver pdf files. Website set-
up.

Monday, February 4
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