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Introduction

This submission is primarily concerned w:th matena!s used in the constructcon of houses
and the orientation of the main windows in ordar to lmprove thelr thermal performance and
thus reduce the greenhouse gases created by generatmg the energy to maintain
comfortable internal temperatures. Attention to both of these aspects would help to make

both cities and the rest of the country more sustainable.

Our submission also d:scusses the waste of heated water often associated wnth hot water
storage services.

Our submissions refers to the headings given in the discussion paper.

The Clay Brick and Paver Association of Victoria wishes ‘to‘ acknowledge the assistance of
Mr Tom McNeilly, BArch, FRAIA, in the preparation of our submission.

Discussion Point 2:

Ensure equitable access to and efficient use of energy, including renewable energy
sources - | |

Should higher efficiehcy standards be mandated for all newdwellings,f appliances and
business operations? | | |
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House construction methads & -

Later parts of this subm:ssmn descnbe mformed apmtons whlch mdlcate that the currentf |
practice of building lightweight framed walls is mtnns&caily unsmtable in the chmate c;f most

of Australia. It is recogmsed that current buddmg regulatlon requrremants far the
mcorporatlon of insulation in thcxse hghtwe:ght walls s:gmf‘ cantiy tmpmves their thermal ;
performance, however, apprecxably greater energy savmgs partzculariy for hause coolmg; o
— would be achieved by bulldmg heavyweight walls ‘even when they are unmsulated

While we hesitate to propase that this supenor method of canstrucnon "be made
compulsory, consideration sheuld be glven to mcre encouragement than Currently ex;sts in
regulatlons for the construction of heavywelght walls. That current encouragement or
recogmtxon takes the form of exclusmn of such walls from the mandatory fixing of
insulation or the need to achteve a nommated Star Ratmg, usmg one of the ‘approved
computer simulation House Energy Ratmg Schemes (HERS)

It is recognised that this desirable change inibuil’dinyg- pracﬁces from framed to h@&'\é){W&ith
walls is likely to be resusted by the house bu:ldsng mdustry, many of whose members are
trained as framing carpenters but most of whom are bnght and reswrceful and can learn
new habits when necessary. | | | e

Discussion Point 3:

Establish an integrated sustamable water and stormwater management system
addressing capture, treatment and re—use opportumtles | o

What incentives or market basedfin‘strumeints might be appropriate for residential and
commercial enterprises to encourage respons'ible water consumption and re-use?

In the recent past a ccmsultant to thts Assoc;iatlan -a reg:stered Archttect and his partnerk ;
retired to the country after Isvmg in Melboume where they had always been conscmus that

a lot of water can run to waste before any that is th is avaﬂable at the tap The fact thatf‘
their only water supply was now avanable from thear own raln-water tanks caused them to
be more conservmg and to oollect waste water far the;r garden . o
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The pipe that runs from their hot water system (HWS) to their en-suite shower hae a length
of about 18m which would contam between 5 and 6 htres of water. Expenenee showed ;
them that by the time they both showered there was at least 5 htres in the bucket WhtCh . :
meant that, were they not puttlng it on the garden the shewers of this twe-persen :
household would be wasting abeut 1 800 htres ef water per year

Their kitchen sink is closer to the HWS, but even so, a httle more than 1.5 htres of water
needs to run before hot water arrives. Its use three times per day wou Id waste aboutas |

much water again as does the shower were they not also collectmg it for the garden The
total waste from just these two actmttes therefere approaches 3, 500 litres per year

This illustrates a problem that is eaueed because l;ke most houses they have a smgle, :
large-capacity, electncally powered sterage hot water service m a sstuatlon where at leaet_
one bathroom is remotely located from the HWS and the kltchen sink is not close Not
withstanding the msuiatlon around the hot water ptpe the water in it coole down between

showers and sink opere‘uons

This matter is also relevant in the ﬁeid of energy savmg because their approxlmately 3,500
litres per year of potent:aliy waster water has been heeted 1o at least 60°C. ltis recogmsed
that the authority that supplies the water-heatmg power g:ves them a beneﬁt by selhng it at
a reduced cost by domg the water heatmg overmght or at other times of low pewer ~
demand. It is also recogmsed that thls practtce he!ps the authonty fo balance their
generating load, but these cempensattens do not ehmma’te the waste of energy :

In their city house, hot water for the kitchen sink came virtually instantly froma 15 tre HWS
that was located very close to the sink and piugged into an ordmary power pomt Water
saving was considerable and the eiectncsty they saved by the ehmmat:en of hot water
waste more than compensated for the fact that they pa;d for it at peak rates. 15 litre units
are no longer available and the Archltect has been advised that this is because they are
seen to be the sort of cheap substltute for a proper storage HWS that greedy landiords‘
would otherwise provide for their explolted tenants Not a correct view on the bams of the
above. ‘
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Discussion Point 6:

Incorporate eco-efficiency princfgples 'into, newi‘bfuil‘dings_and ’housing

How can green constructian and refurb:shment techmques be mtegrated :nta stand: d
building practices? ' : ;

Australia’'s climate

Despite our ready recogmtton that the chmate in thls country is markedly warmer than that
of the northern parts of Europe and Amertca we seem almost totalty unable to avmd a
colonial cnnge”fthat tends to make it ;mpossnbte for us to dare to formally recmgmsethts :
fact by usmg methods to control the consequences Of thns temperature dsfference that are
not virtually identical to those used m the cold ncrthem parts of our globe “This b!mkered ,
vision encourages the view that the only way to lmprove thermal performance :s to addn‘

insulation.

The effect of insulation on the thermal performance Qf}houses; ‘

In a cold chmate the msulatncn propertles of the elements enclasmg bu;ldmgs are of
paramount importance in mamtammg mternal comfcrt wrth a mmnmum expendlture of
energy. In warmer chmates partvcularly those where there is usually a s&gmf;cant drop in |
overnight temperatures, the effects of the thermal mertta properhes of buﬂdmg matenals -
such as brickwork and other forms of masonry can be much mere re[avant This was
apparent from the begmmngs of settlement m this country, for exampfe at the settlement.
under Major Lockyer at Corme!la in Westempart Bay that began sts bnef life in December o
1826. The fol lowmg information comes from PJ P Coutts Connella A Fo;yoﬁen Epfsade.
in Victorian Hlsto:y in whtch he suggests that 4 whenever weatherbcard ciaddmg waSr '
used for housmg it is likely that it was accompamed by bnck noggmg ‘
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It is puzzling to think why scarce resources should be expended to fill the spaces between
timber wall-studs with brickwork in such 'rudimenfafy structures, but Cox" | Freéland &
Stacey, in Rude Timber Bu:ldmgs in Austraha explam that, by about 1800 “.a umque ,
sound and most satisfactory way of bu;ldmg was evolved: a sturdy frame of heavy tlmbers
was erected, nogging panels of bnckwork or stone were set between the posts m a kind of ;
half-timbering and the outer face of the walls were sheeted hortzontaiiy with weatherboards o

.. The result was a structurally sound, compfetely waather—t;ght and well msutated bu:ldmg
The inner face of brickwork could be plastered and pamted and the burldmgs attained a
degree of quality that made them acceptable” '

“Well insulated” cannot be right; AS2627.1 Thermal insulation of‘dWeliings Part 1: Thermal .
insulation of roof/ceilings and walls in dwellfngs lists the msulatmg value of the air space in

a studwall as R0.16. If that air space is filed with 110 mm cf brlckwork and the AS2627.1
listed value of R0.10 is used for that br;ckwork the noggmg will have reduced the‘
insulating value of the wall by R0.06. The fact that brsckwork in the mlddle of the wa Il was
found by our early settlers to be eﬁ’ectlve in cmprovmg the thermal performance of the
house cannot therefore be because of nmproved msulatton it ‘must be because of the
thermal inertia effects of the brickwork’s mass. It is suggested that Cox Free!and &
Stacey’s assumption that ;mprovement came frcm the msulatmg propert:es of brickwork is
part of the “colonial cnnge” to whxch reference has already been made How ekse could '

one possibly i improve: thermal perfarmance’?

Brick nogging’s slightly negative change to the R Value of the. waﬂ means that its presence
will have little effect on the heating of picneer houses Wh!Ch was not much of a problem
anyway because Australia’'s wmters are not very celd partlculariy when compared with
those of Britain from where Australia’s first ys‘ettters came, and also glven that firewood was
readily available. However, the thérmal inertia‘associated' with the' briéks would have made '
a significant difference to summer comfort, wsth Australian temperatures much hrgher than
in the motherland. In those days there were no a;r~condxtroners to reduce the
unaccustomed and unwelcome summer heat, and the coolness provided by the mass of

the brick nogging would have been very welcome.
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Research studies

The above indicates that heavyweight masonry has played an rmpor’tant part in rmprovmg
thermal comfort in this country from early in. the process of European settlement Mr Tam
McNeilly, BArch FRAIA who assrsted wrth the preparatron of thls submzssrcsn has had an, |
interest in this topic for more than 25 years when as Drrector c)f the Bnck Develo op t
Research Institute (BDR!) he was rnvnlved m the use of the thermal performance computer |
performance program TEMPAL and cooperated in the wntrng ef :

(i) Susan Cumming and Tom‘ McNeilly - The ,LoweEinfeﬁ‘rgy Full-Brick House that
was published in the F’rocéedi‘ngs‘bf the North American Masonry Conference
held at the Umversrty of Celprado in August 1978 An lmpcrtant conafus:on was
that: . ‘

...the heavywerght (bnck«cawty) constructron was found to be supenar to the
lightweight (brzck-veneer or weatherboard) constructron pnmarrty in that an
occupant would be hlghly Irkeiy to regard arr-condltronmg as unnecessary in the""
former but at least hxghly desrrable in the atter o '

Itis reccgnrsed that good wmdow onenta’trcn was a feature of the house studied
in that paper and itis also recogmsed that such a srtuatrcn is far from universal in
Australian house canstructzon With thrs in mind, Mr McNerily undertook a furtherf
and much more recent study ‘ o ‘

(i) Tom McNeilly - Wall Insulation in Brack Houses in the Austrahan Chmata o
which was pubhshed in the AERAH JQURNAL March 2000 pp 32~35 in whrch Mr
McNerHy used the then current V|<:HERS program to study the performance of a
typical poorEy orrentad hpuse Inl lghtwelght bnck veneer constructron rnsuiated -
to the then current Vrctcrna BCA Appendrx [1] Optron A a score of -9 and a .
three-star rating were achreved By contrast, the same house m full brick
construction with no wail msulatzcn achreved a shghﬂy better score pf -8 and the :

same three-star ratmg
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Taken together these two papers confirm the importance of good orientation, but
to regulate for it to be compulscry seems beyond the realms of poss;bshty
However, this second paper prov:des added evidence of the supenor
performance of heavywelght constructro‘n in our climate.

Also relevant, and pUb!ished in 1982, only a few years later than Mr ‘McNéiHy"si e
first paper described above, is the CS!RO Division of Buxldmg Research‘
Technical Paper (Sec:ond Serres) No 44: '

(iii) P J Walsh, T A Gurr and E R Banantyne A Companson of the Thermal
Performance of Heavyweight and Lightweight Constructlon in Austra!ian
Dwellings which concluded that usmg the thermal performance computer
program ZSTEP: .

“For locations with an essentially temperate or Mediterranean chmate as well as
sub-tropical regions such as Brsbane, heavywelght walis and ﬂoors are

preferred.”
Slightly more speciﬁc is the statement in the Abstract:

“In general, heavyweight constructlon or hlgh thermal capacnty is advantageous
in the mrlder temperate chmates especrally in securmg summer comfort.”

The above is seen as an important matter because it is clear that,,for much of Australia,
winter heating does not produce significant problems; it is,inthesummer when we turn on
the electrically powered air-conditioner to cool odr i’ntﬁnSicaHy sometimes-wrongly designed
houses that electricity black-outs oceur. It is not by accident that, in those parts of the
world where, like much of Australia, hot summer days and sngmf" cantly cooler mghts are'
normal, heavyweight masonry house construction is usua! s

The CSIRO paper also provides evidence that the above reportedstudies by Mr McNeilly,
using Melbourne climate data, are adequately representative of conditions in most of the

populated parts of Australia.

P&ge §
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While the thermal performance of houses with hghtwe:ght walls is greatly improved by the
inclusion of lnsuiatlon this property is not of paramount mportance in determmmg the
thermal performance of walls in a house constructed of heavywe;ght materials such as |
brickwork.

Discussion Point 6 (continued):

Incorporate eco-efficiency pﬁ,n;:iples, into new buildings and housing

What are the impediments to eco-effi iciency pnnc:ples being taken up across new housing
developments and commerc:al areas? : ‘

House construction methods

In relation to the adoption of heavyweight walls, the impediments are seen as the general
public’s lack of understanding of the concept of thermal ‘i'nért‘ia plus and, particularly in
eastern Australia, the house construction findustry"s famiylyiarity with timber or steel framed

walls,

Hot water supply

In relation to wasted hot water, a wrong but well establiéhed belief in the 'superiority and
status of a storage HWS plus simple resrstance to change |s seen as the prmcxpal .
impediment to :mprovement in this area of energy conservatlon ‘

Discussion Point 6 (continued):

Incorporate eco-efficiency princip!es into new bui}dings aﬂnd‘housing

What type of incentives or standards for new deve!opments mrght be appropnate to

encourage more sustainable res:dent;al camplexes9 :
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House construction methods

It is probably unaccept'able to make heaVyWeight 'éénstructian mandatory, but a pdssibl’e -
method of encouraging this change of constructaon practlce would be to calcutate the hkelyf

energy needed to contml tempe ffture ina weH onented house w;th gocd thermal mertna
properties and in new houses ta mcrease the tarlﬁ‘ on any that is used abave that amou '

House orientation

The evidence offered in this submussron is not needed to estabhsh the nmportanoe of
orientation; many others have provsded much more To regulate for this seems hkely to be : l
too difficult, but more encouragement is desxrable Perhaps acm@vmg thts objectwe wou[d :
be assnsted by the just menttoneci posszbrhty of a hugher tanff for the energy used above ,
what would be needed for a well onanted and thermally eff:c;ent house : |

Hot water supply

On the basis of mformatton prov;ded in thls submlssmn it seems to be appropnate thatthe |
maximum distance between a hot water c:utiet and that water’s source be regulated Such
a change may hkely involve the use of hot water servnces dlfferent fmm thc:se most

commonly in current use.

Discussion Point 6 (continued):

Incorporate eco—efﬁciencyprinciples into new buildings and ,‘housing’; -

Are ex:stmg building standards and product Iabellmg suff‘ atem‘ fo enabie informed
consumer choices and to ensure that the use of eco-eff‘ otency matenals and des:gns are

maximised?
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House construction methods

This Association finds it difficult to see how standards or product labelling are relevant tci
the case being presented. However, ofﬁciél'puhlif;i& describing the advantages ;cf‘"goed
orientation and thermal inertia resulting from heavyweight construction, als~:adquated in this
submission, could assist in the broader a’cceptahcé of these beneficial praCticeé '

Hot water supply

Hot water units could have two dlfferent star ratings, with more stars being allocated only if
the unit is located within a stated maximum dlstance frorn the outlet.

END

28 October 2003
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