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The route to low energy,
healthy and comfortable
buildings?



A voluntary performance standard and approach to designing uItra@
low energy buildings.

Pioneered in Germany by #ssivhausstitutiuring the early
900s.

Now over 8,000 buildings worldwide




A Two simple energy targets which represent
International best practice in energy efficiency

space heating and cooling demand

<120

KWh/m2/yr primary energy demand
(includes electricity)



Calculated using the
Passive House Planning
Package (PHPP).
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1stPassivhaus, Housing, Darmstadt, Germany, 1991

Terraced houses, Hannover

Domestic

Detached Passivhaus, Samerburg, Germany
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TSI

Halls of residence, UK. 237kWh/m2 annum Neue Burse, University of Wuppertal,
Germany. 15kWh/m2 annum

Wien Molkereiststrabe 1, University of Vienna,
Constable Terrace, UEA, 104kWh/m2 annum Austria. 10.9kWh/m2 annum
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How do you do it?



continuous thermal envelope ©
(Uvalues fabric <0.15, glazing <0.8 W/m2K and no cold bridgir

build airtight

(<0.6 ACH, about 1m3/h/m2 in a house, and 2.5 m3/h/m2 in a:

recover heat from mechanical
ventilation

then architectural tinkering to reach the 15 targe



The cost

A Cost of Passivhaus measures-7&4if Europe.
Pioneer projects upwards of 20%.

A German Passivhaus housing delivered < 1300
Euros /m2

A Swedish volume house builders have been
delivering low cost Passivhaus constructior
many years.

A You only get one chance to affordably insul
so invest for the long term. Do you want to |
insulate these buildings again in the future?



http://en.wikivisual.com/index.php/Image:10p-front.jpg

yThi ngs

Low Wralue construction

t hat you Obuy

Active ventilation with heat recovery




07

} Things that are designed and require attention
workmanshyshould cost no extra!

Thermal bridge free design Airtight construction




@
yThi ngs that you O0save

Meet carbon targets without excessive DOwnsize or remove the wet

renewabl es and fiec §93Ngsygey




Plan for Passivhaus from day one....

solar access & compact building design l,)

minimize envelope area
aspect ratio should be small
AN = 0.7 m?m?

Flats and terraces are better
Avoid structural thermal bridges

Simple building forms are easierto . o
detall

Southern ori ent a
crittical.

Balconies or radiator fins?



@

TRISCO model by Inbuilt

Continuous thermal
envelope

Passivhaus Institut,
www.passiv.de

Paroc Insulation



Airtightness < 0.6 ACH O

*1 Building Type Air Permeability (n¥/hr/m 2at 50 Pa)
T+ = |-| Good practice Best practice
Dwellings 10.0 5.0
“1 Dwellings (with balanced mech. vent.) | 5.0 3.0
51 _ B Offices (naturally ventilated) 7.0 3.5
Offices (with balanced mech. Vent.) 35 2.0
E 4+ Superstores 3.0 1.5
E 1| . Offices (low energy) 35 2.0
Industrial 10.0 2.0
T Museumsand Archives| 1.7 1.25
1+ H Cold Storage 0.8 04
D D MIMININENANAE Air Leakage Standards, based on CIBSE TM23 2000 (upper five),
2 d & a 10
Flats - Parmeal BSRIA Specification 10/98 and BRE BR448, 2002 (lower four).

Challenging..... but not impossible



Ventilation

Heat recovery ventilation with >75% efficiency

MVHR filter after 6 months in Central London
Image from bere:architects.co.uk



Heating systems

Building remains passively comfortaig oA
year round so only-tigpheating Is '
required. B

Much smaller heating system neede@™=

-Domestic gas boiler ( one per five
houses!)

-Electric heater battery (<£100)

-Biomass back boiler with radiators



A proven approach.
Managing risk.

statistics show: mean values are decisive ‘)
450+
__ 400 I Recorded and
Em user behavior (statistical) is demonstrable
: similar for all building types performance in
300 . .
old buildings 8,000+ buildings
§ in Austria and
- Germany.
£ (Passivhaus
Institut,
www.passiv.de)
o | S houses ][ 27 ow ey || i setemnt | [32peste et




How does it compare to the Code

Sustainable Homes?

Only deals with energy. Not water, materials etc.
Focused on energy demand rather than carbon emiss

Emphasis on fabric ratherrdragwables



APassivhausbric is required for Code level 6.

In practice in most housiRgssivhauspproach will reach
Code Level 4.

With changes to SAP 2009, PHPP and SAP calculatic
converge.

Will all new buildingdlassivhaua 20207
Perhaps not but the principles will become standard



Barriers to Passivhaus?

New homes ‘Airtightness’ poster campaign

A Short term thinking and costing

A LegislatiohCode for Sustainable Homes
doesndt promote f abi

A Poor construction techniques
A Concerns over air quality / airtight design

A Supply chain issues

reliance on imported German and Austrian.products

MVHR? Aesthetics?




Beautiful?



@

St Jacob

Frankfurts first
Passivhaus
housing development.

19 private
apartments




(A

Sophienhof

The first Passivhaus
district and largest
Passivhaus project in
Europe

38 rented, 111
freehold apartments




Hansa Allee,
Westend

Passivhaus luxury
apartments.
On-site.

158 rented,52
freehold apartments




Inbuilt are working on a range of Passivhaus -
projects including Aawid social housing
developments and low carbon refurbishments.

We provide design, costing and construction support to housing
associations, developers and architects including:

Support to design teams including concept M&E
Design team training

Passivhaus costing and business planning
PHPP modelling,

Advice on thermal and airtight detailing
Managing the Quality Approved Passive House
Certification process.

T T> J> T T T

Alongside advice on the Code for Sustainable Homes, BREEAM,
ecology, daylight modelling and strategic support to prepare you for
a low carbon future.



Summary @

A lot of hassle, so why bother?

O [ RCIEI0), <1 5KWh/Afyr space heating
use

Excellent

ANo uncomfortable drafts or hot spots
occupant comf

AMVHR proven to deliver better air quality

Better air qual _ _
AReduced allergens in housing

WSS [eAVE18 A More usable space, simpler construction
heating lower maintenance




Paul Smyth, Inbuilt Ltd @
E-mailpaul.smyth@inbuilt.co.uk
Tel: 07736 002006
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