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The LESSONS Project -

“LESSONS is an innovative website, where case studies from previous projects will
be stored in a data base. Practitioners will be able to search for ‘lessons’ from past
projects to influence and improve their designs. Practitioners will also be able to
upload their own ‘Lessons’ from projects they have completed”

www.buildinglessons.com

“Low Impact Buildings: Design and

Decision Tool”
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Introduction R

Approximately 80% of a building’s
20 20 20 Targets total lifecycle energy usage occurs
e reduce GHG emissions to 20% of during its operationa| Stage
1990 levels,

e 20% of EU energy to come from
renewable resources

e 20% reduction in primary energy
use compared with baseline
projections.

The EU Energy Efficiency Action Plan 2011
states that the barriers to energy efficiency in

buildings need to be overcome in order to meet
the targets
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Introduction -

Reasons for Inefficiency in Buildings
The discontinuity between the design and as-built building envelope and systems

The discontinuity between the design of the building and the operation of the
building

The discontinuity between design stage assumptions and how the control
systems are set up and operated

Most building management systems (BMS) are fixed scheduled and unable to
adapt to changing environmental, building envelope, and usage conditions

Most BMS are using control algorithms several generations behind state-of-the
art

Typical BMS and non-BMS controls systems do not integrate the diverse building
systems and equipment well
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Concept o

whats 2

A website to provide dramatically better
guidance of design decisions to deliver zero
carbon and low impact buildings

DETR

The real performance of ‘green’ buildings often
falls well below design expectations because
designers cease to be involved post occupancy
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How will it improve desig /\

- Creates a tool that allows designers to access previous design cases and insights
relevant to their current projects

- Provides comparisons between the expected design performance and the actual
operational performance to allow the user to use similar systems or a similar
approach

- Allows the modelling providers, such as IES, Energy+, TAS etc to examine where
operational data differs from estimated data and understand how to improve their
design software

- Provides greater accessibility to design and decision tools for all practising
engineers

- Provides access to relevant design information
- Provides tools that help “every stage of the design process
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What does it look like
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Ble fo Voew Hitory Bookmarks Tooks Hep
- C X & hitpy/www.buiildinglessans.com/ -1 (@~ search the web Bab »
£ Most Visted _ Getting Started . Latest Headines
L b £l o [ Transiate: (G Babylon Mobile O Gmes | (@ PETITEG - +- ) G- B
http e buikdinglessons.com/
U
U ‘-,
v
-2 \VoZ
) < Lessons ........

Design and decision tool for low
impact buildings...

Sign up now..

About Lessons Help & Support

Nam blandit consequat enim
‘lementum pretium, Donec
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Functionality -

SOLUTIONS

(@ Mozilla Firefox. - 2 T X
Fie fdit View Higtory Bookmares Iools Help
¢ » C o httpy//www.buildinglessons.com/home -l |e- p
4 Most Visited |_| Getting Started i Latest Headlines
e (). EJGo [ Translates () Babylon Mobile QGeme: @ CTNITEG +- K- B
_ http/www buidinglessons.com/home |

£ Do you want Firefox to “ruth.

Ve,
>\~ Lessons

3 Welcome Ruth Kerrigan | My Account | Logout
] W\~ Design and decision tool for low impact buildings

Mypotolo | Foum | Manuacurerino Ao | Web

Lessons Search: 105 Lessons Available

» Building Sector

Search Instructions .
, - Total no of lessons available
Sea rc h by Catego ry Integer volutpat viverra n lamcorper. Suspendisse
)

Frame Construction potenti. Donec varius mi ri: urabitur aliquam nunc ut elfit
scelerisque fermentum. Morbi tellus nulla, rutrum a facilisis sit

™
View Results
tocanicn amet, hendrerit sed risus.

Engargy Target Donec pharetra, justo ac aliquam tincidunt, nibh mauris viverra
» Engergy Targe

® ® neque, ac omare elit lorem eget quam. Vestibulum eu uma eget
felis adipiscing imperdiet.

» Performance Comphiance

. ® Sed non sem elit, quis accumsan uma.
» Code for Sustainable Homes
« Sed sit amet mauris mauris, sit amet omare quam.
= * Nam ullamcorper porttitor lorem, egetquis accumsan
bibendum risus iaculis vel
+ BREEAM * Sed non sem elit, quis accumsan uma.

* Sed sit amet mauris mauris, sit amet omare quam.
» Passivhaus

» COZ Performance
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:3“ Lessons ey

'\~ Design and decision tool for low impoct budings

Slide Bar
F T
‘s‘o
s"- Lessons et e Feg | et e
-9 \ Design ond deczsion too! for low impoct busdngs e e
=N - - _—
-s’c )

‘e‘ Lessons

'\~ Design and decssion tool for low impact buldngs

Check Box

Shows number available
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Functionality

My Portfolio

we (- EJco [0 Transiate (G} Babylon Mobile © Gmes | (@) PENUTINNG < +- ) G- B

0.

Sypelessons . Shows case studies I've
entered

|
My Portfolio

Shows case studies I've

Allows you to enter a new :
viewed

case study

Pustined

Favourite case studies
etc

.....
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Functionality e

New Case Study

Design and

Construction
e w—=_Information, which
we. S — are effectively
PR el e ‘Lessons’ in
Various levels of = e oo | o o 2 themselves

information ‘

Post Occupancy : -
Information to e — o e

compare design
against use

_ Enter anecdotal -

I eSSO n S Please add at least one construction element
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Functionality

Forum

ww.buildinglessons.comforum o Pl
£ Most Visted _ Getting Started = Latest Headlines.

e (o) ‘ Edco [ Transiate (G} Babylon Mobile © Gimes (@ PETTENG +- G- B
N Lessor Ask questions about a
- & sSsons Wielcome Ruth Kemigan | My Account | Logout
’% S lesson or a case study

Email the person who
created the case study

Start a discussion about
the lesson etc
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Functionality -

Manufacturer Info

Fr e, — s " Choose a manufacturers
T T e e Qe o wmmme o= product to add to your case
.;-:s‘?':. !—- e S ( ) [ 1 Welcome Ruth Kerrigan | My Account | Logout St u d y
i e View where a manufacturers

product has been used

Manufacturers can upload data
for use with case studies

Manufactures can create a
‘performance component’ of
their technology to be linked
with IES software and uploaded
to a case study for use with a
3D design model
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About

Higtory fookmarks Iools Help
) 4 | btpypmwwbuildinglessons.com/about
£ Most Visted _ Getting Started . Latest Headines
- (- Edco [ Transiate () Babylon Mobile
ttp//www buildinglessons.com/about | -

Lessons

Design and decision tool for fow impact buildings

Welcome Ruth Kerrigan | My Account | Logout

=

Search My Portfolio Forum Manul

About Le

50NS

Lorem ipsum dolor sit amet, consectetur
adipiscing elit. Etiam justo sem, sodales ac
consectetur nec, tempus at lacus.

Etiam bibendum erat semper dui pellentesque sagitis. Praesent
ut arcu nulla. Aliquam vitae turpis nunc, ut po:

Information about the website

® integer volutpat odio id leo eleifend consequat non nec arau.
® Sed ullamcorper elit non dolor gravida sodates.

* Duis eu tortor vel nibh suscipit aliquet id

m ultricies tortor, nec co

® Nulla et arcu ac massa interdus

ssop
® Aliquam interdum dolor et est rutrum fermentum

R i B Nk S i aliquet
el

Nulla lacinia dignissim imperdiet

Nam sed vulputate ligula! Pellent
Praesent uma lorem, huctus ac ultn

ue id mi 3¢ augue luctus posuere eget in enim.

consectetur rhy
at, pretium id purus, Sed sollicitudin placerat leo sed sodales

5 odio, ac egest

sollicitudin lectus risus 3t metus, Nulla lacinia digrnissim imperdset.

Nullam elementum, ligula viverra iaculis accumsan, ipsum dolor porttitor nunc
Vestib ae; Cras nac erat eu tortor rutrum blandit ac id risus.

jum ante ipsum primis in fau

i luctus et ultrices posuare cubil

Praesent ultrices condimentum mauris, at sollicitudin risus
Read 2ytimg.com
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Help

@ Mozis Frefox
Ele foe Yoew Hitory Bookmarks Iools Help
> C A hitp:/pwww buildinglessans.com/help - le- s »

£ Most Visted _ Getting Started 5. Latest Headines
.- () EJco [ Transiate (G} Babylon Mobile

http//veww buildinglessons.com/help | - -

count | Logous

Design and decision tool for low impact buildings

wemo oo [T

M.
:3"5, Lessons Wekome uth Kerrian |
T e‘

Search My Portfolio Forum Manuf;

Help & Demo

ante eu viverra auctor, nisi justo pulvinar UM, vitae iaculis purUs 1acus quis qua
53 non elementum sed, vehicula vari
ate ut vehiala odio
Nunc ante diam, faucibus nec blandit id, digni

Help files, manuals and youtube
demos to show the user how to
enter, search and use the
website

Sed risus les
etus nibh, adipis

n at magna. Vestibulum non magna ac nisi

d mi.
ewismod ulamcorper venenats vitae mauris. In h:
ur ridiculus mus.

ice at felis tortor, et vestibulum e

c habitasse piatea dictumst. Cum socis natoque penatibus et magnis dis parturient montes,

Mauris eget neque dui

Etiam dapibus nisl n quat. Etiam omare nis! sed enim faucibus gravida. Sed varius rhonc Etiam non metus tortor, in
commoda nisl, Mauri d rhoncus mauris nec neque aliquam convallis at ac veit. Nunc vehicula ipsum sit amet forem egest:
venenatis, Vestibulum vanenatis sapien quis ante lobortis varius. Sed ut odio eu massa fringilla convallis

Nunc ultrices placerat turpis eget tempus

Ut sed felis massa. Sed scelerisque tempor massa, id dapibus uma vestibulum sit amet. Vest
bulum |
es placerat turpis eget

ibulum 3 purus mi, non interdum ordi. Integer sed mi a
et. In at luctus nunc. Cras at imperdist felis. In hac habitasse platea dictur

. Duis vitae ipsum nec nunc vehiadta hendrerit
v elit

sapien ve:

Nunc ultr

pus. Nam id lectus accumsan mi convallis molestie cony

Ut sit amet magna et elit sodales interdum

Nulla st amet lorem vel sem commodo placerat quis quis elt. Pellentesque porta elit pellentesque vekt facilisis in accumsan psum tempor, Ut sit
amet magna et

turpis diam

dales interdum vel a lectu
ur lorem, sed egestas leo felis e

Duis vehicul.
lorem. Proin cursus consectetur

tibulum. Aliquam scelerisq
| dapibus. Fusce at adipisong mauris,

atis tncidunt

sum quis m.

e, sem ac venes

s

enean mattis dignissim dolor eget dignissim

spit 3 lacinia id, tempus porta odio. Fusce vel sem a dui varius
sque enean mattis dignissim dolor eget dignissim. Ut viverra

at, ac feugiat forem vulputaty s semper volutpat, elit nibh tristique nisi, sed viverra ipsum erat eget uma. Nulla
ac massa vel nunc fermentum vestibulum et id nibh. Vivamus adipiscing libero vitae igula elementum vestibulum. Fusce ultrices velit m

uris, ut >
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Functionality

Upload/Download ‘

INTEGRATED
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SOLUTIONS

imports and exports user chosen data, [
namely: templates, constructions,

group definitions

The user can control what data is
imported / exported and how the
imported data is applied to a model

profiles, systems, openings and room

The function can match rooms by
room name and replace existing data
or just import the data to model
databases for manual assignment

- dmu.ac.uk
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Example

Lessons Search: 105 Lessons Available

Building Sector

» Build Type

» Frame Construction

» Location

» Engergy Target

+ Performance Compliance

» Code for Sustainable Homes

» EPC

» BREEAM

» Passivhaus

» CO2 Performance

TeChnOIOQY Strategy Board PICK EVERARD @
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Building Sector

Domestic
[[] Detached (27)

[l semi-Detached (21)
[l Terraced (18)

[C] Appartments (10)
[_| Other Domestic (1)

[} Earls,r Years (1)
&% Primary (2)
[C] Secondary (18)

[_] Higher Education (1)

[_] Other Educational (0)

Other
[l Offices (2)

[l Healthcare (0)
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Example -

buildinglessons.com/home/searchresults?activeFilters=building sector6 0 ~ & X

& buildinglessons.com

i‘tes Tools Help
P TR i A AR WEICOIE RUUT Kergan | 1y ACCOUNL | Logoat

Design and decision tool for low impact buildings

My Portfolio Forum Manufacturer Info About Help

SERACH RESULTS

Image Casestudy Name Lessons Building Type Region Rating
Brenzett 2 New Build Kent L & 8. 8 & 4
Py Vote Count: 1
No Image
Available
Bessemer Grange 1 New Build London No rating yet
Currently
No Image
Available

Windygoul Primary School 7 New Build East Lothian No rating yet
Currently’

No Image
Availabie

4 Back to Search

UNIVERSITY VANGUARD HOMES LTD

LEICESTER
© Integrated Environmental Solutions Ltd. an, Simulat

Technology Strategy Board PICK EVERARD @ DE Moﬂ?‘&gﬁ# »\_

& Innovate with IES <Virtual Environment>



Example

Ve,

»

>\~ Lessons

4N 2- Welcome Ruth Kerrigan | My Account | Logout
” ' &~ Design and decision tool for low impact buildings

Search My Portfolio Forum Manufacturer Info About Help
Currently Windygoul Primary School
NO Image
Available Average Rating

Eg Add to favourites

n [ Add to compare list

2 Compare
Votes: 0
How do you rate this?

aF Tweet m Share
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SOLUTIONS

.o S
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Example

CHARTS
Eneryy L kg
160 M Annual
Usage
120
a0
40
W]
Electricity il Wood

Gas LPG

Driving Innovation

1.00

0.75

0.50

0.25

0.00

M Annual
COo2

Electricity il Wood
Gas LPG

VANGUARD HOMES LTD
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GENERAL
Property Value

Source of Information

Building Phase

Project Type

Building Sector

Construction Type

Year of Completion

Building Area m2

Town,/ City

County or Region

Postcode

Country

Performance Compliance

Code for Sustainable Homes

EPC

BREEAM

Passivhaus

Energy Performance (predicted) kWh/m2/yr

Technology Strategy Board pICK EVERARD @ B%J rvoggg?w

© Integrated Environmental Solutions Ltd.

P19 - Carbon Trust
Completed

MNew Build

Primary

Offset MMC

2007 Quarter 2
3462

Windygoul

East Lothian

Part L Building Regulations 2006
Mot Applicable
Not Applicable
Not Applicable
Not Applicable

i
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Example -

LESSONS

Category

Construction
Process

Construction
Process

Construction
Process

Technology
Types

Construction
Process

Construction
Process

Technology
Types

Construction
Process

Wider
Professions

Construction
Process

Technology
Types

Technology

4141\] nnovation

Sub- Lesson
Category
Design The walls of the building are constructed from pre-fabricated timber frame panels which contain insulation manufactured from

recycled newspaper. In addition to offering insulation in excess of the levels required under current legislation, the panels fit
neatly together with air-tight joints and so reduce uncomfortable and energy wasting draughts. These prefabricated panels

accelerated the build process and reduced the generation of on-site waste during construction.
Manufacture

Construction

Insulation

Design An underfloor heating system has been installed in most areas of the building. Underfloor heating is an efficient means of
providing warmth evenly across a whole room and improves comfort levels by avoiding the creation of hot and cold spots.
The heating system is supplied by highly efficient gas condensing boilers.

Design The school was designed to maximise the availability and use of natural lighting. The classrooms have sloped ceilings and are

glazed at occupant level on both outer facing walls. On the opposing walls, which face into the courtyard, windows are
mounted at a higher level. The classrooms are thus provided with ample daylight. Glazing on the Northern elevation of the
building is minimised to prevent heat loss. Inevitably, however, some artificial lighting was required in the school. To provide
) this without excessive energy consumption, the design team opted for highly efficient fluorescent lighting with automatic
Glazing controls. These controls, which monitor both occupancy and level of natural light in the room, minimise energy use by
ensuring that lights are only switched on when the room is occupied and by automatically dlmmlng the lights in relation to the
amount of dayligh e

Diesign Contral Lighting to Save Energy No matter how efficient the light, it will waste energy if left on whilst the room is empty. Also,
using natural light will only save energy when electric lights are controlled in relation to the amount of daylight available (i.e.
dimming or switching off when there is sufficient daylight to support the activity being undertaken in the room). For new

buildings, or refurbishment of lighting systems in existing buildings, select automatic lighting controls which take account of

Management s ancy and natural light levels.

Design By installing opening windows on opposing walls in the classrooms, the designers created a passive ventilation system that
supplies fresh air and cooling without the need for power hungry air conditioning systems. The windows are opened and
closed under manual control, with the higher level windows using small motors controlled by the room’s occupants. As the air
in the room warms up, it rises to the higher part of the ceiling and escapes via the high level windows. In doing so, cooler

Natural fresh air is drawn into the room through the outer facade windows. The lower windows have a higher hopper so that fresh air
‘Ventilation . - - - T - -
does not blow across occupants and cause discomfort in winter. Modelling of the building carried out by consultants during the
design process indicated that, by using this passive ventilation strategy, with solar shading on the outside, excessive
Glazing temperatures would not be a problem. The experience of the occupants of the school is that comfort levels are good and that

LEICESTER
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Example

CONSTRUCTION
Category
External wall

T Backto top

BUILDING SERVICES

Category
Other Renewables

Other Renewables

U Backto top

DESIGN

Strategy Priority Description

davylighting High

TEAM

Name

East Lothian Council

U Backto top

ENERGY

Property

Energy Use: Electric kWhr/yr
Energy Use: Gas kWhr/yr

Energy Use: Oil kWhr/yr

Energy Use: LPG kWhr/yr

Energy Use: Wood kWhr/yr

CO, Emissions: Electric kg COyfyr
CO, Emissions: Gas kg COxfyr
CO; Emissions: Oil kg COy/yr
CO, Emissions: LPG kg COufyr

CO; Emissions: Wood kg COy/yr

Role Company

Client

The =chool was designed to maximise the availability and use of natural lighting. The classrooms have sloped ceilings and are

glazed at occupant level on both outer facing walls. On the opposing walls, which face into the courtyard, windows are mounted

ventillation High

© Integrated Environmental Solutions Ltd.

Technology Strategy Board PICK EVERARD

By installing opening windows on opposing walls in the classrooms, the designers created a passive ventilation system that
supplies fresh air and cooling without the need for power hungry air conditioning systems.
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East Lothian Council

DESIGN
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Benefits with respect to operation versus model /\

e Design is based on lessons from existing buildings, therefore comparison of
how the design performed versus how the building operated can be taken
into account

e Lessons with respect to design strategy, systems used, constructions used
etc can be examined and learnt from

e Models of exemplar buildings with respect to ‘as designed’ performance
against ‘as built’ performance can be downloaded and used with your own
design model

e Technologies used can be examined with respect to their advantages and
disadvantages and informed decisions with respect to whether or not to
use them can be made
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Impact

Wider Impacts /\
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