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because the greenest energy is the energy not used

Lance Wright

www.GreenEnergyMan.com
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How Freedom from Foreign Oil
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What %&'(()*#$"+,(#-3s 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"#$5+/62-($(1/+.0#(\$# . #/01$#77)8)#.81%
(I".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




The Small Homes Council
University of lllinois, Urbana-Champaign:
Wayne Schick’s Team develops the Lo-Cal House in 1974-76

: - Walls:
Double stud
IR st Wal |S ’
’. S v
f Roof:
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Harold Orr builds the

Saskatchewan Conservation House
In Saskatoon, Canada in 1977

First superinsulated house that
showed that airtight construction is
feasible. It is equipped with a
ventilation system with an air-to-air
heat exchanger.

Peak heat load at -10 degrees
Fahrenheit is 3000 watts (10,640 Btu

per hour)
Walls: 127 thick, R-44
Roof: R-60

PH PHPP Consultants Training |1 D8
May 20-22, 2008
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Economic Feasibility as
Core Concept:

Passive House Concept Developed in the
early 1990s by Dr. Wolfgang Feist and
Professor Bo Adamson as optimization of
early superinsulation work

First Passive House Prototype built in 1990

(W, Feist 20046)
in Kranichstein, Germany
O 70-80% reduction in overall energy
consumption, 90-95% reduction of heating
PASSIV g
HAUS and cooling energy
INSTITUT
Passivhaus Institut (PHI) founded in 1996
PHIUS PHPP Consultants Training | 08

May 20-22, 2008
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There and back again
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Energy Design Up

The Monithly Newslereer on Encrgy-Effdciene Housing., from Aspen Publishars

|

Waol 214.Mo. 5 May 1004

INDUSTRY NEVWWS

An linois “Passivhaus"’

Since 1977, when Cene Leger bailt his Arst double-walled
hovse i Pepperell, Massachusetts, thousands of superinsu-
lated homes have been built in Morth Arrerica. Tn recent
vears, bowever, oouch of the cutting-edge work in superin-
sulaed howse design has occured i Europe—se=pecially in ; K,
Cermany, where the Passivhaus Ineeinae of Darmistade hes
been pronoting a ser of technical standands for superinsu-
lated hormes isee L, February 200d)

[n hopes of developing more awareness of the
Fassivhaus standands among US bailders, archivect
Eatrin Elingenberg mcently built an all-zlectric house
in Dlinoiz complying with the Fassivhaus guidelines
developed in Germarny. Elingenbeng came oo the L
oo ket native Germ.ﬂnl,' in 1994 b0 gt her maser's
degres at Ball Staee 'I_ll'ul.*en-:t'.. In recent years
Elingenberg has bociised much of her professional
attention on enerey efficizncy and sustainable building,

Lastyear, Elingenberg decided it was time v build her
o house ona lotin Uibana, She designed a simple
shed-roofed hose insulaed on all six sides o ae least
BE-fa, and contmcked with Chicago builder Ed Sindelar
o bl dtisee Figure 1)

& Colder Climace

Elingenberg knew that the Passivhaus standards would
have to e tweakad a bit to work in [Hincas. “The pro-
gram spec fications were writken for Sermany,” she says.

“But the climate here in [inces is way mode severe.” In E\_Imge-nl:\e-rg waneed a more '.ap-:-L-I:ue-rmeable sheath-
tace, acconding to ASHEAE, Champaign/ Lirbana hasa ing; she settled on Y2-inch Seedi-B structural fberboard
Qe winker design eemperatue of -2°F signifcantly (E-1.28) from Cecrgia Facific,

colder than the comparable numbers for Berlin (7°F).
Amstendam (20°F1, or Faris (22°F).




the passive house & affordable housing

www.e-colab.org

Energy DesigniEjplaise

The Monthly Newslarveer on

I

Energy-Efftcient Housing

AspeN PuBLISHERS

INDUSTRY NEWWS

Yol 2T. Mo & May 1007

The first house dncthe US designed acconding o
Fazsivhaus principles — a stict Ewropean specification
for enedgy-efticient bulldings — was builtin Uibana,
Hlincis, i 2003 (aea EOLL Bay 20045, After design-
ing the house, archivect Katrin Elingenberg founded
ancapicht crganizaton, the Ecological Constraction
Laboaatoay (E-co Lab), eo promote the design and con-
stiuction of energy-efficient buildings for low-income
and roiddle-income families,

Urbana Gets Another Passivhaus

I THES Is5UE

INDUSTRY MEWS
Lhitana Gets Another Passivhaus, ... ... 0]
%38 aYear For ZeroEnergy ..o i
RESEARCH AMD IDEAS
Fight Sizing Study Yields Surprising Fesules. . 8
MNEW PRODUCTS
A Combo Appliance Called the Mateix .10
Tighter Calvanized Duct and Fittings ... ... 11
Flasti: Solar Thecmal Colleckors oo, . L 13

I Cretobeer 3006, E-co Lab completad comstructon of
Ubana’s second Passivhaus building, a 1 3080-square-
foot affordable homa (see Figure 1) In Movember,
hoaneowner Beth Siopson moved in.

Apurs 1. Meoac of che wAndows ac che 3econd Fassivhaus In Urbana.
Mincis faca scaxch. This phata shows che werctlacion symwen s Intaka

and sohaust duces,

The new house has many specifications in com-
men with Elingenberg’s own home, the first Lhibana
Paszivhaus, Both houses have a simple design with
a tectilinear feotprint. Both have T)-framed walls.
(T]l= are enginesred-wood framing members usu-
ally used as joists). Both hodses have tight bailding




designers have options
which strategy Is best?

insulating
envelcpe

envelope Typical Hydronic System

(red)

\‘-"‘1“{. Cald In
2

—
=R Sung Heat nL Hat Ol
".-'”\\_{‘ : Exchanger Dormestic

: H ot Water

] 5 C — L
crucial joints too meet the J, E_ﬁl?g-— —
- rules of avoiding thermal C ——
! bridging — % — —
| Frarege Radiant Floor Heal
Hydranic Panel Tank

Dicgram courtesy of daycreek .com

Where is the optimum point

 —

on this spectrum?

—>

Passive Conservation
(Envelope Investment)

Active Generation

(Solar Collector Investment)

© 2009 Robby Schwarz www.nrg

logic.com

Lance Wright www.greenenergyman.com



Why Passive House?

Optimize the House... ... to the Heating System

PH PHPP Consultants Training | 08
May 20-22, 2008



design principles: minimize losses
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Source: e-colab



design principles
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Solar thermal coll.
(optional)

Super
insulation

extract ¥
ar

triple -

pane
double
low-e |1
glazing 5
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Ventilation system with
heat recovery

ground heat exchanger

Source: Passivhaus Institut



Continuous Insulation- creating steady
indoor temperatures that won't drop below 50
degrees without heating source

Thermal Bridge Free Construction-
minimizes condensation’ building deterioration

Compact Building Shape- excellent surface-
to-volume ratio (= 1)

Airtightne ss- minimizes moisture diffusion into
wall assembly

Balanced Ventilation with Heat
Recovery with minimal Space

Conditioning System - exceptional efficiency,
indoor air-quality and comfort

Optimal Solar Orientation and Shading

— maximizing solar gains for winter, minimizing
gains for the summer case

PH

Pasd e Vet Imwins LG

Envelope and Thermal Comfort Principles

1.

Energy Efficient Appliances and

Lighting- nighly efficient use of
household electricity

User Friendliness - user manuals are
recommended to be given homeowners

PHPP Consultants Training | 08
May 20-22, 2008



the concept
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Amory and Hunter Lovins finish the Rocky
Mountain Institute

in Snowmass, Colorado in 1984

- . e = - —
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“Tunneling through the cost barrier”
Amory Lovins

PHILS PHPP Consultants Training | 08
May 20-22, 2008
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Eliminating the Heating System for Market
Viability:

15.000 ~ i) = Total Cost
\\ wen Heating Enecgy Cos:
12,000 A
\ A = Uparade Cos:
o} \ \
— ' s
U=J 5.000 ! J &
N 1EN .- et
-E .\ w \\ Low energy houses
‘g 6-000 '.\ = \\"‘«-—~ N
N1 e
O M = | et
, ' —
3.000 Fassve houses T o
0 = - '
10 20 30 40 50 60

Heating Energy kWh/{m?a)

Cost asymptote occurs when standard heating system is eliminated

‘PHILS PHPP Consultants Training | 08
PHIL S May 20-22, 2008
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Component Diagram of the Minimized Mechanical
System:

s ban

fmaf .
SChANGer :Lt;;u-ﬂrprm

L?’E,é_“’f:““’ 5%  +ERV/HRV with
sxhaust - | aupply integrated hot water
o -} O MM e coil and/or

mierg EUEBTIRN FRry

e e Air to Air Heat Pump
XQ for heating/cooling

‘Insulated Hot Water

- I Tank w/ solar thermal
N ij_ collectors for DHW

— hErTA)

cold water hot wat
iy ot water

(Image: Passivhaus

1
Institut)
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simplified mechanical system

- supply air valve |~ extract air vaive ‘i
§ — N
| e
4 overflow Eﬂmd
¥ S B zone
‘ _L”I:“ alr z B A - ‘kl:f
1‘73 =1

ﬁw valves

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




The Compact Energy Tower: “The Magic Box”

Vitedens 3473
Gar-Brannwert-
Compact-Tower
mit Salarspexchor

PHPP Consultants Training | 08
PHIL= May 20-22, 2008
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wemmie The Compact
T Energy Tower:

Soarkcispumnps

LA Gook IMSIT R DU ES

P e inieaman Hp ool kuirise s
Warmetousch

-Models exist on
e European market

Clebre-Luzatzwzung

«Could be produced
economically in US if
given demand

Ealnicung sEtrung

Bpzazhe VWA sICICTWAIMaE Tt
Ceraonctest-Craillisneng wnd
Framd=tremarods

Pl aan-Enscini I3

1=y

Tk Richeahwiin pogin

Viessmann Vitores 343 ©Viessmann Caorp .
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the standard

>Heating Energy Use < 4,750 BTU/ft2yr

SAirtightness: ng; < 0.6 ACH (a typical residence is
o)

STotal Primary Energy Use < 38,000 BTU/ft?yr

XPeak Heat Load < 3.2 BTU/hr.ft?)

34"#%uilding should meet its heating and cooling
needs solely by conditioning the incoming fresh air
1#? )#237+/$30++23%).2++/$")/$?,'6)!1:




the result

tu/ft*-a

50 -

Specific Energy Consumption kWh/(m?a)
&
(=]

o
|

German
Buildung
Stock

Source: Passivhaus Institut

21 Household electricity

90,000

] Electr. for ventilation

B Domestic hot water

B Space heating

={ 80,000

— 70,000

| 60,000

_| 50,000

I
75% energy
savings by
| the Passive
House
conFept

40,000

]
[ 30,000

20,000

L

Low Energy Passive

House House

T

HERS Index
Existing “Typical”
Home
110
American Standard
New Home (2006) > 100
EPA ENERGY STAR> 20
New Home —— 80
— 70
— 60
w50
——— 40
— 30

PASSIVE HOUSE >

Net Zero Energy
Home (ZEH)




the method

4"#$3@'(()*#SA+,(#$@6'..).05@'8B'0#:$CQAQQ@

>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



=,)6I$H#D'<&6H#($). S, /+&H:;

First Passivhaus, Darmstadt, Germany, 1991
Supermarket

Office Building Single-Family House



=,)6I$#D'<&6#($).$E [ +&#;

Apartment building

Manufacturing Plant
Cologne, Germany

Austria



=,)6I$#D'<&6#($).$E [ +&#;

Gym
Heidelberg, Germany

School
Waldshut, Germany
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Renovation
project

Apartment building



construction techniques



Floating slab allows continuous insulation

Source: e-colab

BLOWN—IN HIGH DENSITY
FIBERGLASS, BY ANI

1 T - -
2%," STRUCTURAL STEDI-R i %" STRUCTURAL
FIBERBOARD I ﬁzvp 8D.
b 0SB, TONGUE &
H 2 GROOVE, ALL JOINTS
%" FURRING STRIP H ~ GLUED. CORNERS TAPED
I 2 Tx4 PINE BASE BOARD
HARDIPLANK SIDING I 2 %x12" ANCHOR BOLT
7" EXPOSURE 4" CONCRETE SLAB,
‘: THICKENED EDGE,
FINISHED
ICE AND WATERSHIELD MATT REINFORCEMENT
STARTER STF
INSECT SCREEN T S,LAB,,$-
TERMITE SHIELD ——————~7 EL: 0 -0
SILL SEALER —————————
2X6 LEDGER
RECYCLED SLATE TILE 5% SLOPE

(MIN\B' IN 1)
\

2J6” EXTRUDED!

POLYSTYRENE

VAPOR BARRIER, MIN.

— 158" EXTRUDED
POLYSTYRENE

MIL POLYETHYLENE

2” EXTRUDED POLYSTYRENE
ROST SKIRT

— 4" COMPACTED SAND

4" 4'x8 EXPANDED
POLYSTYRENE UNDER

THICKENED SLAB EDGE
—— 6" COARSE GRAVEL FILL

SCALE: 1)7= 10

2 DETAIL: SLAB EDGE
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Source: e-colab
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Source: e-colab
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Prefabricated Panel Construction



Insulated header above window Source: e-colab



superinsulation without thermal bridges

"$4+551(+-6$87+%1"5$.

Wall/Roof Jog

Door Threshold



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

Source: e-colab



5).2+5%)((,#(;

>Triple-pane with insulated frames
Snset within wall profile



Source: Manfred Brausem



NMO"LA((;

Continuous air barrier is K)/SLA#'B'O#SCMINOS@'PS+736#(($!".$
'&&6)#2$1+$'8")H#; 0.6 house volumes per hour



Sentilation ductwork fits
within 2x4 wall



&' (O*#$"+,(#S$.#5(;

Q8!+=#/$HRSSIOOT;$
Winner of the Solar Decathalon:
Technische UniversitSt Darmstadt
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No MOLD!
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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- 1"#$%&'(()*

Montessori School, Aufkirchen, Germany



L atest Development T rend:

Retrofitting
to

P.H. Standard



+,-#(."--"/0$1$1&'(()$*

to healthy, low-energy
standaxd

Schwananstadt, Austria



2-31$(.."&"N4$$5',$
European Union
has set Passive
House Standard as
the minimum

performance
!"?$(E/"&'(§*'#+"32‘8)3&’%'5’350(?0’ standard across
12)3'("#4)5667)$()'()89.,$(*+
0$#)!(&#:4)100,9,&(94;)8<= the all of Europe,
0061>5667 from 2015 onwards
52@))A++/)$().B&)AS$--,//,$().$)%#$%$/&)")C,(D, (%)
H&E" #&-&(.).B".)++)(&F)C",+D,(:/)(&&D,(:).$)C&)
B&'.&D)'(D>$#)9$§+&D)C&)'9$(/I.#"'9.&D).$)%'//,G&)B$"/&) Calls from the EU

$H#)&E".G'+ 5R22)

TDIH) (D) J#&E" #8-&(.).$)"/&)%'//,G&)B&..,(2)

(D)9$$+,(2)/$+".,$(/)0#$-)5667I > parliament mean it

may happen from
6788*
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Costings Comparisons

Conventional versus Sustainable New-Build

"HSYHE " H#() 11%0%#1%
"H$% &'()’ (&
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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
( ) and for OSB

Enersign Doors and Windows ( )

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

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

Crawlspace Vapor Barrier V10 mm by Raven Industries
(www.ravenind.com)
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