External Walls Openings Windows Doors 22/10/18

4 Quotes for today: S
Build Tight > Ventilate Right }Iiiil [ {
Fabric First (Eco bling last) ‘ ‘
No Insulation without Ventilation (PAS 2035) f !
Build Light > Insulate Right > Solar Tight l ‘

UofH Part 1 Year 2 Schedule

>40 years into 1 Hour won’t go GBE D)

)

Semester 8 Programme

[Weeizs 5077018 ] So | am providing links to other information if you want to
L

Green Building Ency
] know more hitpsiigreenbuidingencyclopacdia uk/7Pa17699.

Question Everything

Don’t assume that | know everything

Don’t assume | have cherry picked the best bits
Don’t assume what your being told is the whole story
Some will hide what they don’t want you to know

Do your best with what you know
When you know better
Do better

(e UM + GBE NGS ASWS Brian Murphy

Today’s Lecture

Openings

Windows

Doors

Internal Walls/Partitions
Function + Performance
Principles of Element Design

) Timber
Frame

Fabric First: make the building fabric do all
the work

Or you end up with services making up
the difference

We need buildings that do not need loads
of services

consuming loads of energy for the rest of
the building’s life

But we do need low level deliberate
purposeful ventilation or we die from

2) Internal
Partition:

poor indoor air quality:
€02 Carbon Dioxide and VOC Volatile
Organic Compounds, Formaldehyde
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First Principles Key Building Regulations
Legal minimum > But ‘the Performance Gap’ suggests

we don't meet this minimum very often
The Busing Ragatns 2010

Fumction of an extemal wakk
Thw Buking Fagultons 010
Firo safot Site

Envronmental control otween the extemal and internal
ctmates of & buiing

oparation and rosistance to

ot S ootk soset | t
St conon st o elemen pp——p——
e L il
s d
- e e eSIgN
e e s e Rt
the architectural character and quakty of a b - - ,
This only scratches the surface The Buking Reguasons 2010

Tha Bk (Approved apactons ) Regatons 2010
| Hesistance to the passage ofsound

[
fuel and power
S ).\

I

(e UH + GBE NGS ASWS Brian Murphy (e UK + GBE NGS ASWS Brian Murphy

Wall Actions Wall Reactions Principles of Element Design

Gravity: downward pull .

Appearance Thermal Performance

Wind: Motive, Destructive, Penetrative

Rain: Moisture deposition, penetration

Snow: Moisture deposition, loading

Moisture vapour: permeation, surface and interstitial
condensation, insulation impaired, material degradation
Sun: Temp variation, thermal movement, solar heat gains, Chemical
decomposition

Dirt and Dust: infiltration, deposition, surface pollution
Chemicals: corrosion, disintegration, decomposition

Sound: Noise nuisance, from within and from without
Attack: Manual, Ballistics, Bomb Blast

Thermal: heat loss, radiant coolth, condensation, stack effect

Gravity: Support & restraint

Wind: rigidity, resilience, sealing, air tightness layers and detailing
Rain: deflection, impervious skin, absorption and drainage, sealing
Moisture vapour: resistance, hygro-scopicity, permeability,
‘breathing’, moisture mass

Snow: deflection, impervious skin, absorption and drainage, sealing
Sun: movement joints, insulation, shielding, invulnerable materials,
decrement delay

Dirt and Dust: repulsion, exclusion, shielding, cleaning, covering
Chemicals: invulnerable materials, exclusion,

Sound: Insulation, absorption, acoustic mass, separation, isolation,
Attack: toughness, lamination, edge restraint, edge protection

— Interior and exterior materials — Heat Resistance: loss and gain
and finishes — Condensation Avoidance
+ Structural strength and stability ~ Airtightness
i — Avoidance of Cold Bridges
— Thermal Mass
Movement
— Structural , thermal, moisture,
Frost

* Weather barrier
— Rain, snow, wind, sun,
~ dirt dust pollution
« Durability ~ Chemical
~ Moisture resistance, frost,
mould

~ Moisture Mass & Hygroscopicity
~ Ozone and sunlight degradation

Insulating: thermal insulation, k and U value, thermal mass, thermal
bridge avoidance/minimisation,
(61UH+ GOE NS ASWS i Murhy Glass: G value,
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This is not UK construction
practice or thicknesses.
Vapour barrier in cavity

Principles of Element Design eather Envelope e

f masonry does not happen
! in UK
* Acoustic Performance * Rising damp ‘a ¥ The Building Envelope * 150to300 mm insuiation
— Resistance, absorption — Barriers T bt S mon.
« Fire Performance ~ Capillary Attraction, \ . Seware ofincomplete
Moisture Transport '

— Surface spread of flame

— Fire Resistance

Security

Inspection and maintenance
— Inside & out

* Abuilding has more than one
orientation,
* Subject to different moisture
rain
n and solar radiation.
Al of this is variable of over time:
~ Durnal night day)
~ Annual (through seasons...
«  Static analysis is inadequate

It shows the ‘heat flow’
gradient from inside to
outside

It does not show the
“vapour diffusion’ line.

It does not show the
crossing point so the ‘Due.
Point’ s entirely
speculative

— Hygroscopic or Hydrophobic
— Frost action

* Health
— Moisture Mass
— Low allergy materials

" Pest infestation - S L o C R R o
— Termites, . essential.
— Termite Barriers Absorbent — Repellent — Open Joint Panelled + 85525015 inadequate :

= WUFI or Delphin essential

Masonry - CurtainWall - Rainscreen
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Lightweight Construction
No solar tight insulation > overheats > open vents
o als

Build nght > Img@gsﬁi ght > Solar Tight

Radiant
verses
Conductive

heat flows

Insulation
needs to
resist both or
overheating
occurs

-
Cu‘ev"nul’m1 ot f’ml(h}q-«

Solid Construction

+ Solidin this context means heavy
not opaque
+ Density
© kvalue
+ Specific heat capacity
+ Opaquecanalsobe beneficial
+ Less solar gains through
glazing in summer
+ Ifmasonry walls and concrete
roof:
+ Canbesolartight
. Lung Decrement Delay 10 hours
. 0ol retreat in summer
+ " Albedo effct can be beneficial
White for the planet
+  EarthAlbedo=0.39
+ Building Solar exploitation
White at equator,
+ Blackatpoles
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Solid Wall, Cavity Wall, Timber frame

Never use cavity here
. EwW : IW Internal
External Solid Solid Wall

Wall Insulation X Insulation

Neveruseplasncmsu\ancn K

or cement render - §
Cooling ventilation?e-= + FullFill

* Partial Fill Masonry
i P l tion?.

Masonry Cavity enetration? cavity wall

Wallinsulation \nadequa(e Insulation

Inadequate U value U value or 300 mm cavity

er-batten needed for ventilation
* Insulated

Insulated timber

frame inner leaf = timber frame
Masonry outer L single lap
leaf concrete or
=R . clay tile
: cladding
Inadequate frai mm

Extract from Building Regulations Approved Document C (Dampness and Health)
(e UM + GBE NGS ASWS Brian Murphy

Brick/Blockwork External Wall
Insulation to window
relationship good
But gap could be insulated/
sealed

Double glazed windows
inadequate for future

Triple glazed windows enable
internal surface temperature
closer to external wall internal
temperature

Minimise perception of down
drafts and poor thermal
comfort

Cavity closer creates thermal
bridge through insulation

(e UM + GBE NGS ASWS Brian Murphy

Brick/Blockwork External Wall
Brick outer leaf, assumes block inner leaf, thick wall/thick insulation, complicated details

(e UK+ GBE NGS ASWS Brian Murphy
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Brick/Blockwork External Wall

/TR Inadequate
( insulation

Thickness
300 mm

Inadequate
insulation

Thermal
Bridge at
floor edge
Wall junction

(€ UM + GBE NGS ASWS Brian Murphy

Timber External Wall

Platform Timber Frame

« Plastic, glass and
stone wool is okay
winter insulation
(conduction) but not
good summer
insulation (radiation)
Current U values
need ¢.300 mm of
thermal insulation
Depending upon
insulation materials
Breathing insulation

Conventional Thinking:
Vapour Barrier (VB) and
Breather membrane
(BM) needed with non-
breathing insulation
Current thinking:
Airtightness layer (ATL)
or Intelligent ATL and
Wind tightness (WTL)
needed for Breathing
insulation

o may need t
* Platform frame gnd ATLs thicker
are more complicated « Studs 140 or 190

but understood mm inadequate for

the job
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Timber External Wall

Timber framed external wall

Glularm Lintel s Glulam Lintel s

uninsulated = ] uninsulated = Thermal

Thermal bridge ridge

Stud size: 140 or b Potential rot between
mm timber rainscreen battens

ifless than & mm gap:
Gap between faces
minimum 8 mm at
bottom and wider at top.

inadequate for U
value

placement not

ideal only just Double section below

aligns with ‘windows = thermal bridge

insulation

Butraming Glass wool/stone waol
es wide 2 004 for winter, bad for

thermal bridges summer overheating:
Celulose or dense wood
fibre necessary

Concrete plinth =
thermal bridge

(e UK+ GBE NGS ASWS Brian Murphy
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Timber External Wall Grey stains due to timbers too close or
Rain screen weather battens  ferrous screws and acidic species timber
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Cladding

Corten self rusting steel; Concrete or render finish?
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Rainscreen Cladding Thermal insulation not shown only annotated
Some rain will pass through joints Thermal Bridges Prevail

Air barrier is also a water barrier Cavity barriers at floor levels

Thermal insylation not shown Fire prevention (Grenfe

Ranscreen ponels

~Pressure equali-
zation chomber
e

- Air barrier

Principie of the Rainscreen

Wind pressure B« P preseure in pec.
Trerefore wind camol. force water
through Jomts. in ranscreen

il
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Rainscreen Cladding
Interlocking
. overlap
— terracotta tiles

- not rainscreen
on corners.

Rainscreen
“ above and
below windows -

Bresther menrns - Inadequate
st thermal
insulation

Thermal bridges'
at window:

Hollow backing
wall:place for
escaping heat
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Rainscreen Cladding

Slates do not have gaps but overlaps so are a form of tiling not Pressure Equalised rainscreen

»
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Wall Openings
Windows

Doors

Ventilation Louvres (not covered by this)

Solar shading of opening (not covered by this)

(€ UM + GBE NGS ASWS Brian Murphy
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First Principles

Funcions and hey consrations of apenigs:
- Atows access and gress

- securny

——

- Abows views out

- Doors and windows can be  wesk point n the xtemsl
velope (weather excusion, scund cotro, therma comort,
e prtecton nd socur)

- Size.shope, roportn, matcas nd ocain

inivence the overal and detail appearance 93 wel as the
sesthetcs of a uikding

This only scratches the surface
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[Key Building Regulations Legal minimum > But ‘the Performance Gap’ suggests
we don't meet this minimum very often
The Building Regulations 2010 o Bt s 910

Access to and use of
buildings

APPROVED DOCUMENT

T Buktn Reguisora 2010
Tha Bukng (pproves rapectons e Reatons 2010

| Resistance to the passage ofsound

The Building Regulations 2010

Conservation of

fuel and power
APPROVED DOCUMENT A
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Alame
element

design

Oy Architectural Press ‘I "I”
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Windows Actions

Gravity: downward pull

Wind: Motive, Destructive, Penetrative

Rain: Moisture deposition, penetration

Snow: Moisture deposition, loading

Sun: Temp variation, thermal movement, solar heat
gains, Chemical decomposition

Dirt and Dust: infiltration, deposition, surface
pollution

Chemicals: corrosion, di P

ation,
Sound: Noise nuisance, from within and from
without

Attack: Manual, Ballistics, Bomb Blast

Windows Outside

(e UM + GBE NGS ASWS Brian Murphy

Windows Reactions

Gravity: Support & restraint

Wind: rigidity, resilience, sealing

Rain: deflection, impervious skin, absorption and
drainage, sealing

Snow: deflection, impervious skin, absorption and
drainage, sealing

Sun: .‘.{oints, ir g
invulnerable materials,

Dirt and Dust: repulsion, exclusion, sheilding,
cleaning

Chemicals: invulnerable materials, exclusion,
Sound: Insulation

Attack: toughness, lamination, edge restraint, edge
protection

Hleat: insulating glazing, low E glass, Solar control
glass

(e UK + GBE NGS ASWS Brian Murphy

* Heat:
Windows Inside
. trickle ventilation

(e UM + GBE NGS ASWS Brian Murphy

Forming the Opening - Structure
2 sections not of the same construction
Spot the differences

& Do not borrow details, draw your own
! — 2leafs supported independently
: Or risk thermal bridge
B = —
T

« B |
0 7 |5

N 9
s
H

1 2

Brick/Blockwork External Wall

Complicated brickwork requires 3/2 sets of lintels and 3/2 cavity trays & complicated details

(e UK+ GBE NGS ASWS Brian Murphy
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Forming the Opening - Insulation
2 sections not of the same construction
Spot the differences

& Window aligned with cavity insulation
! Insufficient insulation thickness
)
B —
T

4 |
w ~ -6

N 9
! J _“:]—
H

1 2

(c) UH + GBE NGS ASWS Brian Murphy
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Forming the Opening - DPC/EPDM

e et e e e e 2 sections not of the same construction
Spot the differences

Damp Proof Course DPC

Cavity Tray Damp Proof Course

Other materials in the market than EPDM

[
Z o

(e UK+ GBE NGS ASWS Brian Murphy
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Openings

: Not/obV|ous li teI

(e UH + GBE NGS ASWS Brian Murphy

e\emefﬁ
design!!

Ty Architectural Press
6)UM + GBENGS ASWS Brian Murghy. =2

External Door Reactions

Gravity: Ironmongery Support & restraint
Wind: rigidity, resilience, sealing

Rain: deflection, impervious skin, absorption and
drainage, sealing

Snow: deflection, impervious skin, absorption and
dralnage sealing

Sun
|nvu|nerable ma{erlals

Dirt and Dust: repulsion, exclusion, sheilding,
cleaning

Chemicals: invulnerable materials, exclusion,
Sound: Insulation

Attack: toughness, lamination, edge restraint, edge
protection

Heat: insulating glazing, low E glass, Solar control
ass

(e UM + GBE NGS ASWS Brian Murphy

External Door Actions

Gravity: Downward pull, rotation

Wind: Motive, Destructive, Penetrative, whistling
* Rain: Moisture deposition, penetration

Snow: Moisture deposition, loading

Dirt and Dust: infiltration, deposition, surface
pollution
Chemicals: corrosion, disi -ation, d

Sound: Noise nuisance, from within and from
without

Attack: Manual, Ballistics, Bomb Blast
Heat: Solar Heat Gains, Heat passage

(e UK + GBE NGS ASWS Brian Murphy

Door Outside

(e UM + GBE NGS ASWS Brian Murphy

Door Inside

Statutory Ventilation areas: trickle ventilation
— When is a door a windows?
Thermal insulation, heat losses:

Solar heat gains: G value of glass
Emissivity: Low E glass coatings
Comfort conditions:

Views out and eye level
Safety, Containment, Impact,

Fire: Non-combustible, Low smoke generation

(€ UM + GBE NGS ASWS Brian Murphy

Left:
Placement creates cutting waste
and opening in a joint zone

Right:
E

(e UK+ GBE NGS ASWS Brian Murphy
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First Principles

Fumction of an nternal wat
Physical space separation

- sctation o certain activtes
Firs protection

- Theml insuistion

- Sound control

- Support intemal itings and fixtures.

- Ploasing appearance colour and texture

Structural iepending on structura srategy)

This only scratches the surface

(e UK+ GBE NGS ASWS Brian Murphy
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X
[50]  P—LAN

22) Internal

Partitions

G14 Light steel frame * G20 Light Timber framed *
K10 Plasterboard
+ K30 Panel Partitions » K32 Cubicle Partitions

{€) U + GBE NGS ASWS Brian Murphy

Partition Actions

hygroscopicity, material degradation

- . heat gains,

{€) U + GBE NGS ASWS Brian Murphy

Partition Reactions

- hygroscopicity, permability, breathing, moisture
mass

- joints, i i ielding, i materials
. sheilding, cleaning
Chemicals: invulnerable materials, exclusion,
Sound:
— Insulation, absorption, acoustic mass, separation, isolation,
Attack:
- toughness, lamination, edge restraint, edge protection
Insulating: thermal insulation, thermal mass,
Electromagnetic radiatitis'Atisbrtss, shields

Partition properties

joint reinforcement
- Fire resistance, spread of flame
~ Stability, integrity, insulation
- Insulation, thermal mass, cold bridge avoidance, air tightness

~ Noise barrier, sound absorption, flanking sound,

() U + GBE NGS ASWS Brian Murphy

Partition Properties

Movement

Security

Party walls

Condensation and Insulation, sound control
Compartment Walls
Fixed Partitions
Relocate able Partitions
Cubicles
Mobile Partitions

() U + GBE NGS ASWS Brian Murphy

Key Building Regulations
Legal minimum > But ‘the Performance Gap’ suggests
we don't meet this minimum very often

'APPROVED DOCUMENT

VOLUME 1 - DWELLINGHOUSES PartL
Internal partitions not normally regulated
Insulate to restrict overheating to sunny side|

Conservation of
fuel and power
= ... LIA

A Consraion of it s po

APPROVED DOCUMENT
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Typical ( ) Internal Partition C

Demolish able: British Gypsum made Demountable,
nobody specified it and it was withdrawn

A ‘

Acoustic Insulation

() U + GBE NGS ASWS Brian Murphy

Example Horizontal Wall secuo"s/Partiﬁons

Timber Stud Partitions

Single stud Double staggered stud Acoustically broken stud
Partial acoustic insulated  Two layers acoustic insulation  Thicker full insulated
Double layers lining Thicker linings Acoustically isolated linings

{c) U + GBE NGS ASWS Brian Murphy
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Oesign Task O1:Reminder

Based on your Studio Design Project 01, 3dopt'a
materia to study in more detll

Leaming Outcomes:
- ntegrate technology nto your Stuio project thiough an
exploraton of design ideas and materils
~Understand impact o chosen material on design
proposal

Place sustainsbilty and green ssues ot the cente of your
design process

Develop madelling and pototyping skl

PrETTITReAR—
(e UK+ GBE N
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£NDOF LECTURE - EEP WORKNG ON YOURDESGNTASK
Same 4 Quotes for today:
Build Tight > Ventilate Right
Fabric First (Eco bling last)
No Insulation without Ventilation (PAS 2035)

Build Light > Insulate Right > Solar Tight

Insert another quote & image

(e UM + GBE NGS ASWS Brian Murphy
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Design Task 01: Adopt a Material

1.HowItis Made
(raw materals,preparation,process, end produxct, etc)

2 Inherent Propertes
(strengths, weaknesses construction considerations, et)

3 Sustainabibty
(sourcing. produxction process, pollution caused, carbon
footpuint,recyding. etc)

4 Relevant Precedent Sucies

(mirienum $ . buil precedents exploring construction
princples, typologhe, detals, et

5. Comparative Qualites

(compare to amaterial from » ifferent categery:Timber,
Fired, Formed,Textl)

6 Design Process

(record design process and thought ofyour Stuio Design

Project O sketches, crawings, photos of prototypes tectonics.
fabriation, etc)

Formt

Report A4 andscape, bound

Submission:

29102018 before 12 6ckock noon to Student Ofice
{0 UK+ GBENG




