
Passivhaus Requirements:
Logical or Arbitrary? 

Martin Holladay, senior editor

GreenBuildingAdvisor.com

Passive House Northwest - Spring Regional Meeting

Olympia, Washington

March 18, 2011



Passivhaus buildings in the U.S.



Superinsulated houses are not new

1977:  

The Saskatchewan 

Conservation house.

(Just like the 

Passivhaus buildings 

of the 21st century, it 

was boxy and ugly.)



A historical perspective

In  July 1982, 

J. Ned Nisson began 

publishing a 

superinsulation 

newsletter, Energy 

Design Update. 

I took over as editor in 

Jan. 2002.



1985:  The Superinsulated Home Book

Authors:

 J. Ned Nisson

 Gautam Dutt, an 

engineer at Princeton 

University’s Center for 

Energy & Environmental 

Studies. 



1985:  The Superinsulated Home Book

The book emphasized air sealing and 
provided details for:

• Double-stud walls

• Larsen-truss walls

• Foam sheathed walls

• Low-e coatings and argon-gas-filled glazing

• Triple-glazed windows



Superinsulation concepts 
were well understood in 1985

• Researchers had studied and quantified air leakage.

• Books and magazines with superinsulation details 
were widely available.

• Builders could buy low-e windows, triple-glazed 
windows, HRVs, and blower doors.

• Builders had developed techniques for building 
homes with very low rates of air leakage.

• Many high-performance homes with R-40 walls 
and R-60 ceilings were being built.



Eleven years later

In 1996, 

Wolfgang Feist 

founded the 

Passivhaus Institut 

in Germany



Fall 2001:  David Hansen’s house

Ten years ago, I reported on the 

construction of David Hansen’s 

house in Vermont, which had:

• Double stud walls insulated 

with cellulose (R-35)

• R-60 ceiling

• Careful air sealing

• Triple-glazed Thermotech 

windows

• A Venmar HRV



EDU, Feb. 2002:  A report on the
Passivhaus project in Lindås, Sweden

I was the first American journalist 

to report on the Passivhaus 

standard:

“The holy grail of cold-climate 

energy-efficient design is the 

house without a heating 

system.  In March 2001, in 

Lindås, Sweden, a nonprofit 

company completed construction 

of a 20-unit multifamily housing 

project that is said to have 

attained that goal.”



EDU, Feb. 2004:  A Passivhaus overview:
“Superinsulated Houses in Europe”

“More than 3,000 

superinsulated housing 

units have been built in 

Europe … [complying 

with] construction 

standards developed 

at the Passivhaus 

Institut.”



EDU, May 2004:  An interview with Katrin 
Klingenberg and a report on the Smith house

“Architect Katrin 

Klingenberg recently 

built an all-electric 

house in Illinois 

complying with the 

Passivhaus 

guidelines 

developed in 

Germany.”



EDU, Nov. 2006:  A report on the 
Waldsee BioHaus in Minnesota

“A Minnesota language 

institute recently 

completed the first U.S. 

building certified as 

meeting strict 

superinsulation 

specifications developed 

in Germany, the 

Passivhaus standards.”



EDU, May 2007:  A report on the Fairview I 
project in Urbana, Illinois

“In October 2006, 

E-co Lab completed 

construction of Urbana’s 

second Passivhaus 

building, a 1,300-

square-foot affordable 

home.”



EDU, Jan. 2008:  
An interview with Wolfgang Feist

“The building 

process for the first 

Passivhaus 

prototype started in 

1990.”



What I like about the Passivhaus standard

1. It is based on the concepts 
championed by the North American 
pioneers of superinsulation.

2. It sets a high bar for airtightness.

3. It requires high-performance 
windows.

4. It addresses thermal bridging.



What I like about the Passivhaus standard

5. It focuses on envelope improvements rather 
than fancy equipment.

6. It sets an energy goal that is in the ballpark of 
what will be necessary to achieve required 
carbon reductions.

7. PHPP is an extremely useful and accurate 
design tool.



What I like about the Passivhaus standard

8.  The Passivhaus standard is now attracting 
wide attention, and designers are thinking and 
talking about design details in a new way.  

9.  The number of Passivhaus buildings is 
growing.

Hooray!  



Seven Passivhaus missteps

1. Calling these superinsulated houses “passive” is 
problematic.

2. The claim that these are “houses without heating systems” 
is false.

3. Delivering heat through ventilation ducts makes no sense.

4. The annual space heat limit of 15 kWh/m²∙year is arbitrary.

5. PHPP has no cost-effectiveness feedback.

6. The standard has a small house penalty.

7. The standard doesn’t distinguish between energy sources.



Misstep #1:  The word “passive”

• Both “Passivhaus” and “passive house” 
are problematic descriptors. 

• Passivhaus buildings can easily be 
confused with passive solar buildings, 
especially if English writers use the 
“passive house” spelling.



Misstep #1:  The word “passive”

European promoters 
of Passivhaus 
buildings falsely 
claim that these 
buildings were 
“passive” because 
they do not require a 
heating system.



Misstep #2:  “No heating system”

I was snookered by 
Hans Eek, who told 
me in a phone 
interview that the 
Lindås development 
was “the first project 
in Sweden without 
any heating systems.”



Oops — Lindås project needs space heat

Space heating requirements are very low — so why 

exaggerate?

EDU, July 2005:  “Total mean electrical energy use per 

apartment [at the project in Lindås] was 8,200 kWh per 

year, including 1,800 kWh per year for space heating, 700 

kWh per year for ventilation, and 1,700 kWh per year for 

domestic hot water.”



Misstep #2:  “No heating system”

• Is it accurate to say that these are “homes 
without heating systems” — or “Häuser ohne 
Heizung”?

• The claim is plastered all over the Web, in 
articles posted by writers from Germany, 
Ireland, Sweden, Denmark, Norway, and the 
U.S.



Germany:  “Häuser ohne Heizung” –
www.bauen.de



Ireland: “Passive Aggressive” by Jason 
Walsh - www.constructireland.ie



Ireland: “A Day In the Green Life” by 
Jennifer O’Connell



Ireland: “Going Blue for Green” -
www.corkindependent.com



Sweden:  “Zero Energy Housing With Low Environmental 
Impact” 

by Niels Welmer and Michiel Ham - architecture.ucd.ie



Sweden: “What Is a Passive House?” –
www.rec-indovent.se



Sweden:  “Houses Without Heating Systems” 
- www.energieffeckttivabyggnader.se



Denmark:  “How is a Passive House Built?” –
Saint-Gobain Isover - www.komforthusene.dk



Norway:  “Passive Houses in Norway” 
by Andreas Halse – www.lavenergiboliger.no



U.S.A.:  A PowerPoint presentation by 
Dylan Lamar (2005) - ewb-uiuc.org



U.S.A.: “Passive Homes Take Green Building to the 
Next Level” by Sarah Rigg – www.mlive.com



Misstep #3:  Space heat should be 
delivered through ventilation ducts

Later, this proposal 

was effectively 

rescinded.

To bolster the claim that these houses don’t require 

heating systems, it was proposed that all space 

heat should be delivered through ventilation ducts.



Misstep #3:  Space heat should be 
delivered through ventilation ducts

The rationale:

1.  We’ve decided to call these houses 
“passive,” so they can’t have a furnace 
or a boiler.

2.  If we add heat to the ventilation system, 
it’s disguised, so we can still claim that 
the house has no heating system.



Misstep #3:  Space heat should be 
delivered through ventilation ducts

Problems with this idea:

• Ventilation airflow requirements are quite low —
often only 40 cfm — while the delivery of space 
heat or cooling generally requires higher air 
flows.

• In a cold climate, air-flow limitations and 
limitations on the maximum temperature of 
ventilation air make this heat-delivery method 
impossible.



Misstep #3:  Space heat should be 
delivered through ventilation ducts

Some Passivhaus documents make a 
fetish of requiring that all duct systems 
deliver 100% outdoor air and ridicule 
systems that include partial recirculation 
of indoor air.



Misstep #3:  Space heat should be 
delivered through ventilation ducts

• The concept is arbitrary. Who cares how heat is 
delivered?

• The Passivhaus Institut has released contradictory 
statements on whether the delivery of heat 
through ventilation ducts is required.



Misstep #4:  15 kWh/m²∙year is arbitrary

What is the basis for the annual space heat limit 

of 15 kWh/m²∙year? It’s easy to achieve in a 

mild climate, but difficult to achieve in a cold 

climate — leading many builders to argue that 

energy-use targets should vary by climate.



Misstep #4:  15 kWh/m²∙year is arbitrary

Where did this limit come from?

1. Space heat must be delivered through ventilation ducts.

2. Ventilation rate = 0.3 to 0.4 air changes per hour.

3. Temperature of ducted air = no higher than 122°F.

4. The best windows in Europe are U-0.14 windows; the 
best achievable air tightness is 0.6 ach50.

With these limits specified, the best houses in a central 
European climate need 15 kWh per square meter per 
year for heating.



Misstep #5:  PHPP has no 
cost-effectiveness feedback

• The standard design approach used by North 
American designers of net-zero-energy 
buildings is to compare the energy savings 
attributable to each measure under 
consideration with the energy production of a 
PV array.

• If $1,000 of insulation saves less energy on an 
annual basis than the energy produced by a 
$1,000 PV array, it’s not worth installing.



Misstep #5:  PHPP has no 
cost-effectiveness feedback

• Because PHPP has no cost-effectiveness 
feedback, cold-climate Passivhaus designers 
end up installing very high levels of insulation.

• The first few Passivhaus buildings in the U.S. 
had surprisingly thick layers of sub-slab foam 
— foam that was more expensive than PV.



Misstep #5:  PHPP has no 
cost-effectiveness feedback

A warning bell went off:  More expensive than PV?

Remember, when building a net-zero energy 
home, the cost of energy is known; it equals 
today’s cost for PV-generated electricity.

The cost of PV-generated electricity is variously 
calculated at $0.28 to $0.75 per kWh. 



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Thick sub-slab foam:

• 2004:  The Smith 
house in Urbana, 
Illinois has 14 in. of 
sub-slab EPS foam. 

• 2006:  The Waldsee 
BioHaus in Bemidji, 
Minnesota has 16 in. 
of sub-slab EPS foam.



Misstep #5:  PHPP has no 
cost-effectiveness feedback

2007:  A house in 

Duluth, Minnesota, 

designed by Rachel 

Wagner and Michael 

LeBeau has R-60 

sub-slab foam (12" 

of XPS) — and the 

home’s thermal 

envelope still falls 

short of the 

Passivhaus standard



Misstep #5:  PHPP has no 
cost-effectiveness feedback

2011:  Ben Southworth’s Lancaster, N.H. house:

• Floor is insulated with 12 inches of polyiso 
(about R-78).

• Walls: 12 inches of cellulose plus 2 inches of 
EPS (about R-51).

• Ceiling: 40 inches of cellulose (about R-148).



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Gary 

Proskiw 

and Anik

Parekh, 

Solplan

Review,

Jan. 2011



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Gary Proskiw and Anik Parekh, Solplan Review, Jan. 2011:

Recommendations for insulation under a basement 
slab (assuming that all measures less expensive than 
PV are implemented):

Vancouver:   No insulation

Winnipeg:     R-10 vertical insulation at slab perimeter

Toronto:        No insulation

Yellowknife:  R-10 vertical insulation at slab perimeter



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Passivhaus builders are “foam hogs”:  

When you install 14 inches of foam, the last 4 inches 
isn’t saving much energy.    Don’t be greedy!



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Wolfgang Feist’s response:  “There are those deliberately 
spreading disinformation.  What about spreading such 
nonsense as ‘PV is more cost efficient’ than slab insulation?   
Get real guys! … Not nice enough?  Offer something better!  
Contribute to the development.  And stop blaming others.”

A blog 

and a 

response



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Misstatements:

Dennis Wedlick, the architect who designed 
New York state’s first passive house:  “It’s the 
most cost-effective way of accomplishing the 
least energy use.”    



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Misstatements: 

Michael Hindle, certified PH consultant:  
“Passive House provides the most cost-
effective means of achieving the highest goals 
of LEED’s energy performance criteria.”



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Misstatements:

Web site of Solar Knights Construction in Napa, 
Calif.:  “Passive House Construction: This 
standard has become our baseline for building 
near-zero, net-zero and carbon-neutral 
structures in a cost-effective manner.”



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Misstatements:

Glenn Haupt, certified PH consultant: “Glenn 
strongly believes that Passive House design 
coupled with modest scale renewable energy 
generation is the most cost-effective approach 
for achieving net zero energy homes and 
carbon neutral homes today.”



Misstep #5:  PHPP has no 
cost-effectiveness feedback

Misstatements:

The Artisan’s Group Web site claims there is 
“growing national interest in Passive House as 
the most cost-effective, sensible solution to 
net-zero energy housing.”

But the standard ignores cost effectiveness!



Misstep #6:  The small-house penalty

Marc Rosenbaum:  “Why should energy 
budgets be calculated on a per square 
meter basis instead of a per person basis?”



Misstep #7:  The standard doesn’t 
distinguish between energy sources

• If the source of a home’s energy is 
biomass or a wind turbine, there is 
less of a need to design a heroic 
envelope than when the source of a 
home’s energy is coal.

• Marc Rosenbaum:  “There is certainly 
a point where load reduction should 
hand the baton over to renewable 
generation.”



An all-or-nothing posture 
stifles legitimate questions

• A warning sign: watch out for explanations 
that don’t make sense.

• Passipedia says that to be a Passive House, 
heating should be delivered through the 
ventilation system.

• Dr. Feist:  A Passivhaus building needs to 
achieve 0.6 ach50 “because you get 
structural damage without airtightness.”

• Dr. Feist: “The reason for the [window U-
value] number which we now use in Europe 
is the comfort of the occupants.”



Conclusions

• If the Passivhaus standard can be achieved 
with insulation that doesn’t cost more than 
PV, it’s well worth achieving.

• However, saving BTUs at a higher cost than PV 
is wasteful of resources.

$ < = OK



Conclusions

• We need to start talking about energy use per 
person, not per square meter.

• Let’s stop calling these “homes without 
heating systems.”

• Let’s start spelling “Passivhaus” the way it’s 
spelled in Britain.



Conclusions

How about climate-specific standards?



Upper Austria altered the standard

• Upper Austria (and 7 other Austrian states) 
decided to modify the Passivhaus standard.

• Area is calculated by measuring the outside 
area of a building (gross area) rather than using 
PHPP’s “treated floor area” method.



Conclusions

Let’s change the standard, not abandon it.



Thanks

Martin Holladay

martin@greenbuildingadvisor.com


