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because the greenest energy is the energy not used
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What %&'(()*#$"+,(#-$is not

Passive House is not a Green Building Standard.

Passive House is not passive solar.



The %&'(()*#$"+,(#-$energy standard is

A micro-load energy efficiency design 
standard that has been called:
34"#$5+/62-($(!/+.0#(!$#.#/01$#77)8)#.81$
(!'.2'/29:

Passive House produces a 90% reduction in 
space heating energy, and a 70 to 80% 
reduction in total building energy use.



Origins

Super-insulation

Passive solar gain
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There and back again



the passive house & affordable housing
www.e-colab.org
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Passive Conservation
(Envelope Investment)

Active Generation
(Solar Collector Investment)

Where is the optimum point 
on this spectrum?

designers have options
which strategy is best?
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design principles: minimize losses

Source: e-colab
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design principles
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Source: Passivhaus Institut
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the concept

Source: Passivhaus Institut

ACTIVE      vs.      PASSIVE
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simplified mechanical system

Because windows are so efficient, there is no need to locate 
heating registers adjacent to them, thus duct runs are shortened.
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the standard

>Heating Energy Use < 4,750 BTU/ft2yr

>Airtightness: n50 < 0.6 ACH  (a typical residence is 
5)

>Total Primary Energy Use < 38,000 BTU/ft2yr

>(Peak Heat Load < 3.2 BTU/hr.ft2 )

34"#$building should meet its heating and cooling 
needs solely by conditioning the incoming fresh air 
/#?,)/#2$7+/$0++2$).2++/$')/$?,'6)!1:



the result

Source: Passivhaus Institut



the method

4"#$3@'(()*#$A+,(#$@6'..).0$@'8B'0#:$C@A@@)

>An Excel-based steady-state energy design 
program

>Extremely detailed

>Calculations are transparent and 
customizable
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First Certified P.H. in Ireland
Please do drop by for a cup of tea sometime...

This one saves 87% on costs of conventional 
heating and domestic hot water



Minnesota vacation cabin
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First Passivhaus, Darmstadt, Germany, 1991

Supermarket

Office Building
Single-Family House
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Manufacturing Plant
Austria

Apartment building
Cologne, Germany
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Gym
Heidelberg, Germany 

School
Waldshut, Germany
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Renovation
project

Apartment building



construction techniques



Source: e-colab

Floating slab allows continuous insulation
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Source: e-colab



Source: e-colab



@'(()*#$A+,(#$7/'<).0$5)!"$4FG-(

HI:$4/,(J+)(!$4FG-($'($5'66$(!,2(
Source: e-colab



Prefabricated Panel Construction



Insulated header above window  Source: e-colab



superinsulation without thermal bridges

'"$4+551(+-6$&7+%1"5$.

Wall/Roof Jog

Door Threshold



>Minimize roof penetrations by 
combining all plumbing fixtures to 
one vent

Source: e-colab
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>Triple-pane with insulated frames
>Inset within wall profile



Source: Manfred Brausem



Continuous air barrier is 
'&&6)#2$!+$'8")#*#;

;K)/$L#'B'0#$CM$NO$@'P$+7$6#(($!"'.$
0.6 house volumes per hour
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>Ventilation ductwork fits 
within 2x4 wall
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Q8!+=#/$HRS$IOOT;$
Winner of the Solar Decathalon:
Technische UniversitŠt Darmstadt
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Total cost of ownership (TCO)

TCO drops 
through 
minimising the 
investment in 
the heating 
system 
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Entirely- fresh- !"#$%&'(()*

Montessori School, Aufkirchen, Germany



Retrofitting
to

P.H. Standard

Latest Development T rend:
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Schwananstadt, Austria

without 
closing it 
down!

to healthy, low-energy 
standard
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European Union 
has set Passive 
House Standard as 
the minimum 
performance 
standard across 
the all of Europe, 
from 2015 onwards

Calls from the EU 
parliament mean it 
may happen from 
6788*
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Costings Comparisons

Conventional versus Sustainable New-Build

!"#$%&'()*%+,)-$%+.&/0)&'1",/1&'()/%&)23*1 4



U++6$&/+2,8!(;
> Penetration gaskets for wiring and plumbing (German only)

> Electric Heating foils V used to provide minimal back-up 
heating with thermostat controls (www.enerfoil.com)

> Glass rocks V underslab insulation (www.glapor.com)

> Thoroseal used to create air barrier at concrete areas 
(www.thoroproducts.com) and for OSB

> Enersign Doors and Windows (www.quantumbuilder.com)

> ERV V Ultimate Air Recouperator (www.ultimateair.com)

> Plumbing air admit valve V reduces need for roof 
penetrations (www.studor.com)

> Crawlspace Vapor Barrier V 10 mm by Raven Industries 
(www.ravenind.com)



!"#$%&'()*+,
-(%%#&.#%(*/&0"#1&2#$3
4565789:;5<<8
===3-(%%#.#%(*/0"#3$>?


