Passivhaus: The Building Blocks for Integrated
Well Being — explanation on how Passivhaus
design buildings improve wellbeing through
providing thermal/ acoustic comfort and
improved air quality
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We need to build better
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Passive House - Heating Demand

Low heating demand: Space heating 200 -
demand of less than 15kWh/m?/yr.

This means a Passive House uses 90%
less energy to heat than an average home,
and 75% less than the average new build.

90% savings on
space heating

80 -‘ n

- -
o N
o o
1 '

Beyond the Classic Passive House criteria,

Annual space heat consumption
in kWh/(m?a)

: . . 60 -
Passive House Plus and Premium utilise -
renewable energy to generate electricity |
and omit heating bills altogether. i &
9 Existing — CEPHEUS vy
building energy Passive
stock house Houses

Source: Passive House Institute



Gains and Losses — Example

Heat gains and losses by house type: k\/W/h/m~“a ® No heat for 10 days, average outside is -10C.

350 - Leaky House ¥ Inside temperature drops to 16C.
300 - Heat Gains
250 - ~ Solar
200 - » Internal
150 - m Heating
100 -

Passive House

0 +

50 Heat Losses

Passive House
100 - =m Walls
150 - ® Roof

» Floor

200 - Modem House = Winciows
250 - Doors
300 - Ventilation
350 - Leaky House

Note: Typical values for Northern European country
Source: PHPP, own calculations

Source: Passive House Institute



Thermal Comfort — Windows

Even in extreme weather, facade surfaces
are close to room temperature, there is
minimal temperature change, minimal
drafts, and no condensation.

L1A 2016 U-Value 2 W/m2K
L1A 2022 (June) U-Value 1.2 W/mz3K.

Passive House U-Value 0.8 W/m2K.

“Windows for comfort—avoid radiant temperature problem!

Room with standard window an

Room with Passive House

double low-e glazing

Low surface temperature of
window

Radiation temperature
asymmetry too high

Radiator below the window is
necessary

window and triple-glazing
Surface temperature of window
high

Radiation temperature
asymmetry small enough

Radiator not necessary for
comfort

Source: Passive House Institute
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Sick Building Syndrome

XYLENE
Nose/throat irritation
Loss of co-ordination
Liver damage

ETHYLENE GLYCOL
Depression

Vomiting

Respiratory failure

BENZENE
Headaches
Rapid/irregular heartbeat

Unconsciousness

TOLUENE
METHYLENE CHLORIDE Dry cracked skin

Memory loss Nausea
Headaches Nervous system damage

Damage to nervous system

ACETONE
Dizziness
Rcsplratory tract irritation

Eye irritation

Viedicine bottles
i W,
’ V e-free fabric
Colouring pens
: ; 2 Bath mat

Furniture

VOC - volatile organic compounds.
Source: The Woolroom

FORMALDEHYDE
Burning sensation in eyes/skin
Nausea

Cancer

PERCHLOROETHYLENE
Mood ch
Eye/throat irritation
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Insecticides/pesticides




Ventilation

Conventional Heating

Expensive

Circulation often inadequate and unreliable.

More difficult to control.
Poor air quality.
Linked to asthma, respiratory problems.

Condensation, mould growth, potentially
chronic damp and arthritis.

Building damage and repair costs.

MVHR

(Mechanical Ventilation with Heat recovery)

» Excellent, filtered indoor air quality.

« Air is continuously replaced and managed.
* Acoustic comfort.

» Acoustic attenuators are whisper quiet.

* Windows can be closed to limit road noise.

» Typically, 75-92% heat recovery, recovered
heat energy is 8 to 15 times the electrical
energy consumed.



RIBA STAGE

DESIGN AND
CONSTRUCTION TEAM

Architect, Engineers,
Consultants,
Passivhaus Designer,
Contractor
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CERTIFIED
PASSIVE HOUSE
DESIGNER

PASSIVHAUS
CERTIFIER

’ Passive House

Certifier

Source: Etude Passivhaus Cirtification

CONCEPT
STAGEC (2)

Develop building
concepts and form
options, optimise
basic window sizes
and locations

()

Basic PHPP Model of
each building type

Pre-planning check

—>

Passive House Certification

DETAILED DESIGN

STAGE D-F (3-4)

Identify construction
type, select
products, draw
construction details.

()

Full PHPP Model
of building,
optimise design

A

Pre-construction
assessment

CONSTRUCTION
STAGE J-K (5)

Construction, record
changes, preliminary
air test

()

Ongoing design
quality assurance

A

Site visit

COMMISSIONING
STAGEL (6)

Final air test,
ventilation
commissioning
and handover

W/

User education
and aftercare

Final Certification

\%



Why Passive House?

* Qualified Passive House Designer.

» Buildings designed with the PHPP Passive
House Planning Package.

* Quality assured process, what's designed is
what you get.

« Location, Orientation, Solar Shading.
» Heat gain and loss calculations.
 Building shape & the exposed surface area.

ES/GNER
CERTIFIED

S
® 1 PASSIVE HOUSE
DESIGNER

« Thermal bridges.
« Catch mistakes early.

« Build better, healthier buildings.
Ewan Green, BA DIP ARCH RIBA | Design Associate

Office: +44(0)208 9415161

ewan.g@wwa-studios.com
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