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2.1 CONVENTIONAL CONSTRUCTION

CONCRETE BLOCK AND STEEL CONSTRUCTION LEADS TO POOR
THERMAL PERFORMANCE, POOR AIR TIGHTNESS AND COLD
BRIDGING...
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Cold bridging

P /700U d4dae44

Sofﬁt of lintel is cold

These are typical cold bridging problems in conventional construction

/FileDownlLoad,18749,en.pdf
http://www.sesg.strath.ac.uk/Presentations/THERMW _Shop.pdf

http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards °



http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,18749,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,18749,en.pdf
http://www.environ.ie/en/Publications/DevelopmentandHousing/BuildingStandards/FileDownLoad,18749,en.pdf

Thermal Looping:
Occurs when an air
gap between insula-
tion boards and the
inner leaf allow air
circulation, thus
drawing heat from the
inner leaf. This gap is
a result of mortar and
other debris falling
between the insula-
~ tion and the inner
‘ leaf.

Cold Bridges:
1. via Cavity Closer

2. via Window Head
3. via Window Jamb
4. via Window Cill

5. via Wall/Foundation

Thermal Looping's affect on the U-value of an insulated cavity wall construction:

Gap = 0mm U-value = 0.34
Gap =3mm U-value reduced to 0.54 = 159% decrease in performance
Gap = 10mm U-value reduced to 0.65 = 193% decrease in performance
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Cold bridging can
even be a problem
in timber frame
construction.

But its much
simpler to avoid
these problems
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2.2 THERMAL PERFORMANCE— PRINCIPLES

To reduce energy wastage it is important that
any energy used or generated in the house is not
lost to the outside environment.

Heat loss from a building can happen in two
ways, through the fabric and by ventilation.

To have a truly energy efficient building both of
these must addressed



THERMAL PERFORMANCE— PRINCIPLES

Fabric losses occur through all parts of the
building fabric. Walls, floors, ceiling, roof,
windows and doors.

These losses can be conductive, convective and
radiative.

In plane elements such as walls and floors the heat loss
is measured in terms of a U Value

At junctions and where different materials meet it is
measured in terms of a Y (psi) Value



THERMAL PERFORMANCE— PRINCIPLES

Details of the basic principles of building heat
loss are provided in Module 6, relative
contributions of fabric and ventilation losses and
sample u value calculation.
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2.3 Air tightness

Most building regulations now
require buildings to be tested for
air tightness.

The simplest way to understand
this is that draughts should be
kept to @ minimum

However if buildings are very air
tight then some form of
ventilation is required

A “blower” door is positioned in
an outside door and the air is
pressurised in the building. How
quickly the pressure falls allows
the air tightness to be calculated




Typical building

regulation document VENTILATION
Part F F1 (Irish Regulations)

!

ao Adequate means of ventilation shall be
provided for people in buildings.

{
{

l

j
|

The Bsicing Fiegubations 2000 This shall be achieved by;

a) limiting the moisture content of the air
within the building so that it does not
contribute to condensation and mould
growth, and

Consaevation of Tuel and POWOr

b) limiting the concentration of harmful
pollutants in the air within the building.

Carmng nic abect & Agril 2000

Part F F2

Adequate provision shall be made to
prevent excessive condensation in a roof or

in a roof void above an insulated ceiIing.e




7
The house section shows typical leakage paths that reduce air
tightness
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To achieve air tightness in
standard construction many
miles of sticky tape are
required together with
plastic membranes.

Also any perforations for
wiring or plumbing services
require special air tight
fittings
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Smoke pencils can
be used to detect
leakage paths
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Some natural materials like hemp lime provide total air tightness e

Without any membranes or sticky tapes
Here where it is being sprayed in, it blocks all air paths and potential draughts




2.4 Foundations

peaple
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touching the earth lightly

+ conservation + design
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The ecological
principle of touching
the earth lightly,
based on an
aboriginal saying
made popular by
Glen Murcutt,
Australian Architect,
is a good principle to
follow
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The Walter Segal frame system involves minimal concrete footings using
simple pads to support a post and beam timber frame system

Foundations




Walter Segal timber frame houses in Lewisham
London
Lightweight, touching the earth lightly
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Insulation should always be used
underground to minimise cold

Sometimes ground conditions
bridging

require more concrete.

Insulated Foundations
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Eco insulation undergroun

B

Recycled glass insulating gravel

Foamed glass is the eco alternative to
petrochemical based insulations underground
It is made from recycled car windscreens




2.5 TIMBER FRAME CONSTRUCTION

Timber frame house constructed by Advanced Timber Craft
A NEES Best practice Company




Natural Energy Hficiency and
ADVANCED Sustainability (NEES)

Best Practice in Products and Services

TIMBERCRAFT

1. Product Description 5. Contribution to energy efficiency in buildings
Advanced Timbercraft (ATC) are a small family ATC's buildings are seen as being some of the

business with a big mission to design, most energy efficient buildings in the NPP

Manufacture and Erect high insulated, air region.

tightened, breathable and ventilated timber

frame buildings. 6. Lifespan

If ATC's buildings are properly lived in and

2. ‘Natural’ and/or ‘recycled’ content ventilated they will have centuries of use.

They are focused upon using timber as their
Ll

base material which is insulated using 7. Costs —Product and maintenance Ad d T b c ft

Cellulose and/or Hemp and/or Sheepwool This product is flexible in terms of choice and va n ce I m e r ra

with external liners made from wood wool therefore the cost varies upon decisions

or wood fibre. made by the potential end user. In the use

of a Heat recovery Ventilation Unit it is

3. Percentage of the product processed and / necessary to change filters and clean N E ES B t P t' C

or manufactured in the NPP region around outlets and inlets of the system. es ra C Ice OI I I pa ny
The complete building is designed and Other than that no maintenance is required

manufactured in the NPP region. to the remainder of the product as it is N O rt h e rn I re I a n d

covered with the remainder of the

4. Recyclability / biodegradability construction.
Virtually all materials used in ATC's process are
recycled and Biodegradable. 8. Examples of usage

This can be viewed via their web site and
includes buildings in France, Holland and
whole of UK.

& sovancen

TIMBERCRAFT

Advanced Timbercraft

http://www.advancedtimbercraft.com/

Habitable breathing Building
solutions. Any- in Europe

Website:

Northern
o Periphery
* @ Programme

"

The above information was supplied bythe p’od.neré/sa'wbe provi

- e
[t B R

der and has been verified by the NEES Project.




W/\R NEES best practice Scotland

NATURAL CONSTRUCTION

http://makar.co.uk/?/site/practice/makar/



2.6 Engineered Timber Products
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Engineered
Timber
Products

A wide range of
engineered
timber products
are now
available.

These minimise
the amount of
timber used

Engineered timber products make it possible to use less timber and

yet get greater strength.
Often the timber used is of poorer quality than normal structural
timber, thus safeguarding valuable trees
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prefabricated trusses
o eut roat

heaa dinger {where appropriats)

head platesrail

S timber stutls genarally at 400mm

or 800mm centres as per design

floor covening generally plywsood, or OSB
fo approprate grade

bottem plate/rail

headsr jotst

header binder {where agproprate)

Jead plate
hntel

Typical o sforey timber platform frame constuction
(rate: breatiher membrane and sheativng materal cemoved fov clerity

! as (5 extenral masonry feat )

bottorm plate/ra

provide anchar
Sfraps at bise

Typical Timber
stud frame
construction




Timber frame construction is sometimes clad with bricks or blocks
Different kinds of rain-screen cladding can be used including, bricks,
rubble stone and timber boarding

Typical externally sheathed wall with brick cladding.

: : 7>
Timber Cavity bamer. S

or batten to close ca S
and fix window Cripple Stud to Support
Lintel over opening

VerticalDP.C ~ "

Nogging to =
Window opening ‘\ l— —a—
Shs
~

—_— e —— Intemal Wall Lining

; e Studs
l\/ = —— ———— Thermal Insulation

e —— TR
] _—~ ————— Breather Membrane
\ “| _~— — — Flexible Wall Ties - Nailed to Studs

NN

s~ Vapour Control Layer (V.C.L)

WY < ]
S5 l \‘ /i s —— —— Bottom Rail
\ TN R o ‘i
Open Perpends t I\\\l ! 'l e -~
pel 0 o 4 —
ventilateanddrain Lo ‘\\\9 ' [ P Floor D.P.M lapped
cavity. “Weep Vents™ o S| Over Wal and dressed

under D.P.C

Spaced at max "\
1.5m centres

Brickwork Cladding i
S AN
T et
Finished Ground L&vel e,
e
~  Inner Face of Brick

or Block Work
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Timber construction using hemp flax quilt insulation inside
and woodfibre board cladding externally




Timber frame with wood fibre natural insulation
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Timber frame houses with wood fibre insulation
Designed by Rachel Bevan Architects




ood fibre is ideal for roof Sar,_'
nd adds significantly to the in
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Wood fibre board can obviate
the need for a plastic membrane
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Timber rain-screen cladding

Can be horizontal or
vertical though vertical is
better in heavy rainfall
areas.

Timber can be treated,
stained or left to grey
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Timber panel construction

Standard prefabricated board sheathed panels with a wide range of options
for insulation and cladding

Often petrochemical insulations are used in this form of construction

PNl
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Why use a wonderful
sustainable renewable form
.of construction such as

~ timber frame and then fill it
with synthetic petrochemical
based materials?




Traditional oak frame construction can be popular for new buildings but is
very expensive, however it can last for hundreds of years
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Solid wood panels, low quality timber in strips glued together with low
toxicity glues can be an excellent way to build. The solid panels are structural




on.

7 Solid wood construct

2

Can be used for multi storey buildings

8 storey apartment building in London




Solid wood walls and floors

Two storey house in Inverness Scotland
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Inverness: CLT and fibre insulation

Type
Location

Builder/developer

Material
Insulation

Grants

2 two-bedroom semi-detached
wide-frontage houses of 78m2 each
Inverness, Fife

Morrison Construction, Albyn Housing
Association

Cross-laminated timber

Natural wood fibre, Crown Frametherm
glass wool

£40,000 (RHP)




Inverness solid wood house with
hemp fibre insulation



Martinsons factory Sweden

NEES Best Practice fabricating sold wood panels
www.martinsons.se

See films of solid wood construction on NEES visit to Martinsons
http://www.youtube.com/watch?v=TPiXJjwBKtO



Report on innovative timber construction in Sweden
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TRASTAD 2012

LARS WESTERLUND

uploads/2013/01/Trastad boken web rev-GB.


http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf
http://trastad2012.se/wp/wp-content/uploads/2013/01/Trästad_boken_web_rev-GB.pdf

Prefabricated timber housing Sweden

Natural Energy efficient Sustainable




Prefabricated timber
Housing Sweden
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Passiv haus is it ecological?

Passiv haus buildings are usually built with synthetic petrochemical based products

But many eco experts are worried about this.

Below is a paper criticising passiv haus by leading expert Bjorn Berge

The engine is not responding
A critique of the automatic energy-saving home

by Bjorn Berge, Norway

[published in Arkitektur 1/2011]

The new Norwegian building code of 2010 - and expectations concerning the
regulation fixing them to passive standard from 2015 - means that we are about ro
pass a milestone in the Norwegian building traditions. For the first time
"requirement" for mechanical systems is being brought in as a prerequisite for
living. That the direct energy and climate effects of these measures will often be
questionable, and that it also relates to serious climatic problems, have both
gradually become a part of the public debate. This article attempis to penetrate
deeper into some of the social, political and cultural aspects of this that must now
be called a fateful paradigm shift)
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‘Insulatlon

g —_— e
| ’ l First Issue March 2012

Passivhaus Buildings: Case Studies

- e ; ,'}7"

Synthetic insulations are invariably used
for passiv haus buildings
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Passiv haus in England built with natural materials
Low energy standards can be achieved with natural bio-based materials
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Hempcrete passiv haus built in County Longford Ireland

WINKENS %%"°

architecture

practice profile
residential
bungalow
dormer

two storey

split level
extension

progress photos
projects in planning

featured project house
straw bale house

testimonials
commercial
information
practice news

home page

winkens architecture

project '"hemp lime' house progress photos

jb hemp house - Co. Longford

This two story dwelling is based on a traditional long house.

It will be constructed in timberframe with a hemp lime cast construction

outer wall 450mm thick. It is a self build. The client is 100% hands on.

He has great attention to detail.

A heat recover ventilation system (HRV) and rainwater harvesting will also be installed.
A wetland system designed by Olan Herr reedbed and wetland system consuitant Dundalk
is also part fo the buiid.
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Newest photos on top.



Low Energy hempcrete house in County Tipperary Ireland
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2.8 Hemp lime
Hempcrete

Or

Hemp Concrete
Construction

Hemp lime can be used

to create extremely airtight
Passiv haus standard buildings,
but the material is also
breathable providing a

natural solution to energy
efficiency




Drumalla House, Carnlough, County
Antrim: hempcrete and sheep’s wool

NEES associate partners
Oaklee Housing Association
Northern Ireland

Type

Location
Builder/developer

Material

Insulation
Grants

11 houses (10 two-storey semi-detached houses,

1 wheelchair bungalow), CSH Level 4

Drumalla House, Carnlough, County Antrim

MSM Construction Ltd. for Oaklee

Housing Association

Timber frame, hempcrete walls, PV panels, mechanical
ventilation heat recovery systems

Sheep's wool

£110,000 (RHP)

Have built houses using hemp
lime

restigious industry awards

Uniqualy, undéer the Renewable Construction
Demonstator  Programme, the  dwelings
Incoporate  renewable materlals such as
shespswool affic  nsultion  and  shreddsd

in Northern frsland, and the achi of aUK
GmﬁoﬂeMmmam‘g@m

and a CiH Award, These

newspaper cavity and floor insulation. The timber
frame cwelings also have a Hemponsta ouler skinin
place of concrete. Al of these | 3
elements reduce the cabon
footprint of the dwelings, with this |
scheme being the rgest in retand
10 usa this construction mathod.
Group Cniet Executive lan ERott
sad: “Drumala Park & an
exempiar housing project for (8

festament 1o Oakiee's desre tobe at Wh

Telagraph Esting & a5 one of the top 50 places to ve

ds are



Hempcrete house in County Down Northern Irelan
Under construction designed by ' | g
Rachel Bevan Architects NEES Associate > '

\




Hempcrete is a solid wall form of construction
Where hemp lime is cast around a timber frame using shuttering
or formwork
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Hemp and lime can also be sprayed
Prefabricated panels can be made with hemp and lime
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Social housing built with hempcrete
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Hempcrete can be clad with timber rain-screen

HADLEIGH
LAS
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Wall construction detail of hempcrete
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Hempcrete detail where there is a big gap between the
insulating wall and an external rain-screen

Hit ard milzs vaflzal safbwead llmber
poardlng, haert skde cut b cutar beand,
neart slde In b [nmer baard, B recelve
galal flalzsh

EluEdmm {mber ballens at 400mm
e lres

Hampcrete wal fo provide Llvalue 0,2 FwimlK

150x50mm fimipar frame 1o support imbar
claddirg, 1o struc, englneers detalls

Plan detail 1:10
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Tle between structural frame o sinuc, eng
el

Smm Multipra X5 LT board with taped
|elris and 3mm Bawnlt lime glastar Anish.

bulilpre board forms permanent shutterng
o [ntama| face,

Tlriper frama and bracing reguiamants o
structural englneers specificatian,

Herakllth ar marine ply used as external
akalbarlng basrd, b ke remoead ards
hemporete has set,
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