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A certified passive hoLise in Vy'onthaggi,Victoria, conslructed by w\wv.superpodhome.com.au. Photo F ona l'1.Kcnze Supcr pod Pty Ltd

Architect, Eric Zehrung of Green Point Design, has been passionate y involved in the sustainab e

architecture movement since the mid l99Os. Here he descrrbes an excit ng new design methoc

that goes way beyond'star rat ngs'for s ashing home energy use,

HAVE ritncsscci nrenv
rnrproveruents irr the l.av s_e

bui1d. L)re ofthe ietest tools ro cnrcrgc
in Austlali:r is'Plsslvc House'- r
building rcchnolov-v conrbining :r high
.1-.rlirr rr .t1,11' rUr rLrl,r. uIu.-r'-
cificienr heatinq aricl cooling- lt is baserl

on the pl-r-vsics ofheet tllnsrtrission end

is accurare, pledict:rblc rnd r,elifiable.
My o$,n plth into sr-rstaillablc

builclirgs stelted 20 vcars;rgo lhen
ue bought lurll land enrl burlt l srrrlll
mudbrick home u ith l'hiterl ashecl

s:rlls. bush po1cs. so1:rr-polcr and a
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conrposting toilct near J)l,vle sfolcl

irr (lcllrlirlVictorir. Ar rhe tinc. rr'e

-..i.,r o,, , l,,,'itl'r rrrb to- l'r'ul,ort'orr.
gllzinq alca. arrd thernral nr:tss to
rrr.L,rl^r.rl. p..\..\. 1,.,r 1"r r' il'l..
Scver:r1 verrs l.rtcr, circumstnnccs

clrlrged. lnci uc nrovcd into to\\'rr

lnd built anorher horne- Tlrat t-:rs att

c\pcriment irr rr'adil-v :rr':rilablc nrererills.
and i:rcorpor-rtecl car th-shclter-ecl .ind

p.rssir-e sohl cicsign principlcs- Il too \Y:rs

r,er-r'conrfortrble to livc in.
Thloughout our mor'cs. I u as

estrbiishing rttv architcctnlrl precticc

end rvorkcrl on rrrltrt inlctcstin!! pr-oJeari

t,ith cnthrtsi.rsric clicnts erploring
all espccts oi cticr-g1' etficienc,v and

sustainabilit-1.

Around 200.1 the cnclsv stnl

r-:r!ing svsterlr rvrs bcconriuq erttbedclcd

into dre nrtiourl builriirrg codc, arrd

\\ lllr I 'trPI'url rlr\ , nrr. (l\r,'fcr,(rr\
efficiclcr; I h:rve nr-r'cr bcerr irlspired

Lry stilr'r.rtiDgs. ll is !oo sirrpli\tic.
l..l..lLr..r.. ur,rr' rrrlPo_I-t .r: _1.,. i'
lot inspected, aDCl hl.rs 1u,.1 1irtle post

occup:rl1cv l1sscssl1lelll-

For those of us rvishine to push
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connectoTs between wood componenls in a Passive House under cons!r!ctioI

r+ l
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A thermal mage of an 1899 Brool<lyn
brownstone build ng renovated to
Passive House level on a co d evening
in NewYork, USA. The infr-ared
carnera shot demonstretes che energy
efficiency of th s Passrve louse home
compar_ed to the surrounding bui dings.
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. rir'. LlrJc \,t' lirilr erllpiIii.t1
,,r rr.tl,rit. \oltr. lcll pr'rlirrrilq
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Ir'rr

,\ tiu rtrlr rg() I \tLrnrhlL'rl

.:,r.. rltr' I).trqirr. Il()Lt\. a()|arFl
.rlrr.r11\ aof)lltolt rr Llirr)fr' .rrJ

..ir rrrrIrer.r'J lrr ir' :uuflriiLr .rrJ
L.LLr.tr\'. l)r\\i\c FIoLL'c is c.rrjc,i io
-l.'.cr ilr. L,.rik ro ror)t lr.girrrlS

I i \l .

,,,,,,,,,]
rlr iir \\('.liltcr.,Itrl ,tr'()lltar l1lrla\ lalI
,)r ilrlilrrrrror ritrouqlt g.t1.' .trrLl Lr.ti L!
r:t tilr Ho()r. \.rllr .rrrLl rooi. l'.tsi,,L.
Ilou'c on tlrc Lrrlr.r'h,rrJ. 1,,.Srl' urrh
.: \rn.rll r.rtil.lilorr \\\L.r;r th.li Jr.lr\.r\
LorrrirruoLr\ iliLerLLL ourJoot .rir .\r.Il\

rlr.()Lrglr{)rLr rlrc LruilJilq. Tlrr. JLiirs ,le
onl\' .rLroLt 1)tllt iD Lli.||rrcr' ,iDJ r'U.
.()rrriuLiorL\l\' .r1 L()\ l.()\\.r r() (lclr\ L r

,rLrorrt eighL r (ilrlrlcr. rjf .ll r)gc. l.r'',,]
thr' tlcih ,rir \!\r(rl \\lth.r L)()lr.\ronril
likc hc.ri ercltrLtgr,t. :\r n.U nt jll,lLrLl

irl
t'i..,

\\irh lcntiL.rtrrrr .rr.l .rir qLr.rlirr
.rJ.llc'icJ. \d .rrL ti.. ro rr.rk. th.
.\Lrrrr.rl \\,rll\. r'Lrol ,LnLl do()t t'.Lrrcqlrt
irirul,rr, d .Lr,l r (rbr\r_,r\ .,\. lik., rr rrh,rLrr
r'1(Lirrg.r \lLll\ br Lr lililg. l).risir.,
Ilou.c huilJirrg. t\Lri.,rll\ l).r\c lr.f.
iu'LLl.rtron .rrrd L-.rL.r .lrL.rlirr ',r rr,1o.,r r
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lo.rJ" A l).r"rvt' llou\. ..in Lri. (rl (()

ll) \\,1,r\ f,.r \tlLr.Ir l.trL lirI hc.rr tq.
iA 'iuril.il ligulc ior' coolir{ rr ,,.. rr:l
.lrrlr,r(r\ I For rr.rrpl..:l lail \q|l.rru
rrrr'r r' irLrrrc rrrLr\r lr. hLlilt r{r r (rlrrir.
r1() n]{)r'r lh,rr ittt)ri.rtt. to rtrt.rin
L,,rui,r lt .rrJ lJ Licgler'' or thi nlLr\r

a\trLlra rl.]1 ()l tl]i ra.1r Tlr,rr cqL.rrcr
ro r 'irrglc lr,.LLrirq p.rrr. iir .rr r'irirrr'
bLr ilJlrrgl
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OA (Outdoor aid
Fresh, outdoor-air in a quantity

requrred for ventilation is drawn

in bythesupplyfan 
\

Heat recovery unit ........'..."""":
(Lossnay Core)
Temperature and humidity are

exchanged between the supply

air and the exhausl air.

Maintenance cover "

EA (Exhausl air)
Heat from the indoor air (both sensible

and latent) is recovered by the Lossnay

Core and vented outside by the

exhaust fan.

DX Heat exchanger
Cools or heats the drawn

in outdoor-air.

High efficiency filters (Optionl

supply fan

RA
The

fan

SA (Supply air)

The exhaust fan

A heat exchange pump used in a typical passive house to cool or heat the drawn-in outside air. Unit by MitsLrbishi Electric Australa.

Air filter "
Prevents clogs in

the Lossnay Core.

and assumptions, but I will offer some
calculated examples based on our
150 square merre home. The Pa.sive
House version is simple since in the
standard itt defined as requiring
15Kwh per slluare metre per year
each for heating and cooling no

matter the design or location. (150sm

x 15Kwh/sm.yr = 2250 Kwh/yr.)
For the code compliant common
Australian house version. I modelled
a simple "L" shaped building with
rrandard marerials and eleccric hearing
and cooling. The type ofbuilding

outdoor-air is vented

to the indoor rooms.

that would achieve a 6-star rating,
but nothing special. It is based on
Melbourne climate data requiring a

mix of heating and cooling to remain
within the 20-25 degree range. I
ran ,n energy .inrularion wrth the
following results.

* Assumes a heat pump with coefflcient of performance of 3.0 and distrlbution efftc ency of 90% = 2.7.

Common Australian
house Passive House

* Passive House with high-
efficiency heat pump.

Heating 4879 Kwhlyr 2250 Kwh/yr 608 Kwh/yr

Cooling 3551 Kwh/yr 2250 Kwh/yr 608 Kwh/yr

Total 8430 Kwh/yr 4500 Kwh/yr I 216 Kwh/yr
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I prefer to present the figures in terms

ofKwh/yr rather than dollars since

energy sources and costs vary so Iruch'
FoI example, if you heat with Your
own rvood supply (which is possible

rvith Passive House) the saving might
be in the form of srveat rather than

do1lars. Passive House calculations

also include economics n-rodelling

to conrpare the upf'ont additional
building costs witl-r energy savings over

rirne. Thc Par.ive House ln'trtucc i'
very aware that the approach will only

.chievc rvidr.pread lrceplrnce rf ir

makes econonic sense.

I was initialiy uneasy at the

thought of being sealed uP in ar
airtight house. In mild weather,

however, open the u'indows and enjoY

the breezel Once we start using

energy to heat or cool, we naturallY

close windorvs anywav. so day to day

Lfe nrcd not be drllerrnt in .r Pd\'rvr

House.
My architectural Practice had

adapted sone exciting 3D design

software that dovetails with energy

rnodclling rnd PJ'\r\( Hou'(. I hr'

optional: subsoil heat exchanger

A Passive Hou se Ventilalion Diagram. Pass ve Ho use nstltute' Darmstadt Germany

external
air filter

a1lows us to generate reai time repolts

as we design For examPle, I can edd

a wlndow or exteld an eave overhang

and get immediate feedback on the

annual energY use.

!(/ith only a handflrl of certified

building' irr \r'r.trllr.r. Pa\'lvc HuLr\,- is

just emerging here. I an-r really excited

to be working at the beginning of
this nelv development in the broader

conversatioll of sustainability in
Australia.

o Lrttw.greetpoi t(lesigrt con.au
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