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I NTRODUC TION 

In r ecent times, weather related events such as the 1983 Ash Wednesday 
Bushfires and the 1974 destruction of Darw in by Cyclone Tracey, have 
highlighted the fact t hat for many Australians ou r cl im ates can at times be 
anyth ing but b lissful . While Aus tralia may enjoy a reputation overseas as a 
sunny h oli day haven , experience shows that it i s of ten hot. humid, dusty, 
windy, cold or wet in turn and, in places like Melbourne, these phenomena 
may r eputedly occur in the space of a single day. 

I t is therefore a curiosit y that contemporary Austral ian houses st ill echo 
design and b uilding tradition s that were brought here by p redominantly 
European settlers over t he las t two hundred years. Most Australian homes do 
not add r ess the problems o f local cl imate . Building regulations have ensu r ed 
a high standard of structural soundness and safety . Affluence has enabled 
ou r homes to be large in compa ri son to European countries, but little has 
occurred to encou r age designers or bu il ders to solve the question of cli mate 
and thermal comfort . The result is that dwellings now consume more than 14% 
of all ene rgy used in the community and the demand for energy per head of 
population is increasing. The demand for ever higher standards of living are 
r evealing the inadequacy of our housing s t ock and current building practices; 
in particular it has caused an alarming growth in the use of air conditioning. 
In many States, peak electr icity demand now occu rs in the summer . The 
growth in energy demand, and the excep tionall y high peak requirements have 
obliged Governments to inter vene before major supply problems occur. The 
choice lay between p r oviding grea ter energy generating capacity, modifying 
design and construction patterns of houses, or achieving different consumer 
behav iou r. 

At the time of writing, Governments in A u stralia have not taken a mandatory 
approach to solving these energy demand problems. Education and promotion 
has been viewed as less obtrusive than legislat ion, and improvin g des ign and 
co nstruction standards as mor e cost effective and environmentall y satisfactory 
than in creasing energy usage. 
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In the last decade in particular, the Com monwealt h and State Governmen t s 
have sponsor ed r esearch into adapting houses to suit loca l cl im ates. A 
cons ider ab le bank of knowledge has thus been collected by many sc ie n tific 
bod ies, universities, p ioneerin g bu ilders and designer s. To a large extent, 
however, these various endeavour s have been undertaken with minimal 
r esources and without substantive coord in ation . I t was observed that the 
advances being made in an understanding o f technical so lutions to design 
problems, was nowhere being matched by adop tion of the solutions by the 
housing industry. Today, technology transfer has become the centra l issue. 

There is little to be ga ined in furthering r esear ch into the t he rm al behaviour 
of bu ild ings whi le the ex isting, subs t anti al bank of technica l information lies 
unused on library shelves. A cu r sor y g lance at this information, however, 
reveals that most of it i s not in a f orm tha t is useful t o those wh o influence 
the shape of ou r h omes most. 

Format ion o f the GM I Counc il of A u s tr ali a 
The GM I Council (GMI s t ands (or Glass, Mass and Insul ati on) 
an independent non- p r ofit making body w it h the objective of 
construction of ene r gy- effic ient houses through a p r ocess 
primaril y aimed at bui lders. 

was fo rmed as 
promotin g the 
of educat ion 

To do th is, the GMI Council set out to estab li sh a consultative s tructure in 
which or gan isations and indiv iduals with a wide range of backgrounds relati ng 
to housing and energy usage cou ld be involved. This appr oach would enab le 
the Cou ncil to gain a high qualit y of intellectual imput, to draw upon a vast 
range of exper ience in areas as d iver se as thermo dynamics and marketing 
and to facilitate a coordinated program to promote chan ge. 

The inspiration for this approach came from The Brick Developmen t Resear ch 
I nstitute at Melbourne Univer sity . T his or gan isation has had many years of 
exper ience in promoting the intelligent use of its sponsors product - clay 
bricks - by a process of education. SDR I has taken an interest in Passive 
Solar design because of the ab ili ty of mason r y wall s to p r ovide the thermal 
mass needed in the Passive Solar Process. It realized however . that it would 
have little chance of promoting the adoption of passive so lar des ign if it 
worked independentty in this ar ea . BOR I was also suff iciently imp r essed by 
t he overwhelm ing influence of the builder upon the design and construction of 
the majority of houses to identify the bu ilde r as the prime target for an 
education p r ogram to p r omote pass ive solar des ign pr inc iples. SOR I therefore 
devoted cons iderab le time and resources to conce iving and organizing the GM I 
Bu il der-Educat ion Pr ogram. I t t ook cons iderable for es ight and courage by 
the SDR I Counc il , particular ly the President at that time and the D irec t or, to 
alloca te p r ec ious resources to a project of long-term sign ifi cance when ther e 
were so many p r essing and immed iate t asks to hand. The sponsors of the 
BDR I should n o doubt have cause t o be p leased w ith the priority th at was 
given to the format ion of GM t when the Progr am beg in s to have influence on 
bu il d ing practise in a way that is favourable to the use of masonry walls. 
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The process of p lanning the GM I Counci l and r a ising the sponsor ship, from 
its vari ous sources in Governmen t and In d u s tr y. t ook twelve mo nth s . 
Eventual ly it was decided to concent r ate upon the t emperate climati c r eg ions 
of Aus tralia which include Sydney , Me lbourne , A d e laide, Canberra and 
Hobart. Western Aus tralia and Uueensland wher e not included becau se of the 
difficulty of es t ab li sh ing an ope ration over such distances. 

The GMI Counc il was establi shed with Melbourne as its base in April 1983 . 
It s fo rmation was announced at the Austral ian Clay Br ick Assoc iation annual 
confe r ence in Ade laide when the South A ustralian Minister for Mines and 
Energy Mr. Ron Payne presented the first Government con tribution to funds 
and Mr. Digby Hughes was appointed Executi ve D irector. Over time, the 
p roject has won the suppor t of the Commonwealth, four S t ate Governments 
and seven industry assoc iat io n s. I t has a full time staff o f only fi ve persons 
and depends for it s effect ive ness upon its ab ilit y to en gender a sp irit of 
coope ration and de termination to succee d with a ven t ure that will be of 
bene fit to each sponsor as we ll as the h ousi n g industry and the Aus t ra lian 
communit y as a whole. 

Th is featu r e character izes the GM I program . It is based upon enli g hte ned 
self interest an d it has been ass umed throughout, that no ne of the p arti es 
affected wil l r espond posi ti ve l y unless the benefits o f the progr am to them are 
explained and clear cou r se of action is revealed . 

The task facing th e GM I counci l is enorm ou s and the r e i s mu c h to be don e 
before it can be said to have been successfu l , but s ince its formation the 
Counc il has; 

Formed a cohesive, b r oad l y based Consultative Committee, w it h a 
commitmen t to p lan te chnology tr ansfe r activities re l ated to the energy­
e ffici ency o f houses in Sou th A u s tralia, Vi c t o r ia, NSW and Tasmania. 

P r epared a state o f the art infor mation- base on ener gy related facto r s of 
h ouse des ig n s fo r al l maj o r for ms of h ou se cons truction, rel ated to ac t ual 
cl imat ic data in Ade l aide. Sydney, Wagga /Canberr a, Me lbourne and Hoba rt. 

These c ities r eprese n t more than 50 per cent of Aus trali ats popu l ation . 

Devised a method of test 
insu l ating ex te rnal masonry 

fo r , 
wa l ls. 

and proved sever al safe methods of, 

Developed a unique me thod of determining graphica ll y , the all year ener gy 
perfo rmance of houses - the Ba llinger Heatin g Load - Heat D i scomfort Gr aph 
- see attached Technica l Background paper. 

Developed 
-tran sfer 
houses. 

the "F ive S tar Des ign Ratingll (FSDR) 
mechan i s m and powerfu l marke tin g 
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Arranged for State Government Bodies in NSW. Victoria and South Australia 
to act as Agents for the FSLJR. 

Arranged for the endorsement of the Five Star Design 
and the Prime Minister of Australia, Mr. Hawke, 
forthcoming launch of the FSL>R in early 1985. 

Rating by the CSI RO 
who announced the 

Prepared the first segments of a Design and Construction Manual and a 
number of audio visual lecture packages to promote and explain energy 
efficient house construction. 

Commenced a major educational program aimed primarily at house builders 
and designers. 

Negotiated the involvement of a number of major 
the marketing of FSOR houses in Victoria, 
commencing February. 1985. 

Structure of the GMI Council. 

and medium s ize builders in 
NSW and South Australia 

The formation of the GMI Council was made possible by a grant awarded by 
the National Energy Research Development and Demonstration Council. The 
grant was f or approximately one third of the funds involved to employ staff, 
conduct resea rch and education programs. and to develop the associated 
educational aids The other funds are from State Governments and private 
industry sources. 

The s tructure of the GMI Council has three elements. 

The first is the Board of Directors or Executive Committee. 

The Executive Committee is responsible for the implementation of the program. 
It is comprised of representatives of the sponsoring organisations and has 

overall responsibility for policies. objectives and implementation. I t has 
financial responsibility for the company, establishes salaries and conditions of 
employment, determines manpowe r requirements. allocates funds to the various 
working programs, approves pUblications and r eports to the sponsoring 
organisations. 

The second element is the Consultative Committee. 

The Consultative Committee is responsible for developing and coordinating the 
work program within the policy guidelines established by the Execu tive 
Committee. It i s comprised of representatives of the building and allied 
industries and from scientific and government sources. 

The Committee's role is to recommend activities and levels of funding. evaluate 
all t echnical r eports and to monitor the execution of the work programs. 
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The Consultative Committee has fou r Advisory Crou ps tha t evaluate technical 
and attitudi n al information and pr op ose and participate in the p r eparation of 
researc h work, r eport s and pub lications . The Advisory C r oups also p r ovide 
guidance to the Executive Director in the execu tio n of approved act iv ities. 

The Advisory Croups, their Chair men and areas of r espons ib il ity ar e a s 
fo llows: 

Advisor y Croup One 

Respons ib i Ii t y: Computer S imu lations 

Chair man & Convenor: Assoc . Pr of. John Bal li nge r (SO LARCH) 

Adv isor y Group One was respons ib le 
studies of the e ne r gy eff iciency of 
Divis io n of Bu il d in g Research . 

for g u id ing the compute r 
houses be ing u nder taken 

s im u lat ion 
by CS I RO 

The Croup had the task of ensu r ing that enough data was generated to 
enable the p r eparation of a compr e hens ive gu ide to the design of low- ene r gy 
houses . Particular emphasis was g iven to the r ela tionsh ip of the ener gy­
e f fic iency and comfor t levels of domestic dwe lli ngs to c h anges in the bu il d ing 
e n velope . 

Adviso r y Gr ou p T wo 

Respo nsibi li t y: Bu il d ing Technology 

C h ai r man & Convenor : Mr. Digby Forbes (Master Builder s ' 
Federatio n of Austra li a) 

Advisory C r oup T wo had the v ital ro le of ensur in g t hat the ener gy- efficien t 
bu ild ing concep ts tha t were h ighl ighted by the wo r k of Gr ou p One, were both 
practicable and cost-effective. It has examined prac t ices and p r ocedu r es wi th 
particu la r rega r d to wa ll and fl oor const r uction a n d the use of insu lating 
mater ia ls in external wa ll s . 

Croup Two h ad t he r espons ib ili t y fo r des igning a physical testing p r ogram on 
wall insulation mater ials be in g carr ied out by CS II-(O Div is ion of Bu i lding 
Resea r ch. 

Adv isor y Gr ou p T hree: 

Responsib ilit y: Ma r ket Attitude Research 

Chairman & Convenor: Dr . F.A. Blakey (Chief of the CS IRO- DBR) 

Th is group has been responsible for evaluat ing bui lder and 
attitudes to low- energy housing and thereby identify ing appropria te 
types of act ivity fo r the CMI program. 
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Advisor y Group Four: 

Responsibi lit y: Technology Transfer 

C hairman: Assoc. Prof. Joh n Ballinger (SOLARCH) 

The p urpose of Adviso r y Gr ou p Fou r is to facilitate technology transfer to 
house bu ilde r s. I ts p rime p urpose has been to develop a des ign and 
const ruct ion manual . It also has the r espons ib ilit y of ensuri ng that adequate 
r esource material can be transferred to permanent bod ies so that the 
educa tio n p r ocess can con tinue afte r the expi r at ion of the GMI p r ogram . 

T he third e lement is the staff. 

The Counc il emp loys a sma ll ful l-time s taff that is based in Melbourne. They 
are: 

Mr. Digby Hughes -
Mrs. Eli zabeth Hauer -
Mr. David Zerman -
Mr. Robe rt Hodson -

Executive Director 
Resea r ch Officer 
Comm u nicatio ns Officer 
Technical Field Officer 
Secretary 

Mr. Hughes 
conception in 

has been 
1982. 

associated with the GM I program 

Ac ti vi les 

from its origina l 

The build ing indust r y was selected as the focus for act ivit ies because it was 
felt that the prol ifera t ion of energy-eff icient houses wou ld be dependent upon 
the att it udes and expertise of bui lders. The proposal was there fore bas ed 
upon the need to give commercial viability to th is form of construction, to 
identify what the 'product' in question is and what its advantages are to the 
parties it concerns. The scope of the work was lim ited to hous e design and 
const ruction . 

The first task was seen to be the creation of a 'p r oduct ' with its own 
identity, by the p r eparation of a des ign manual. This p r oduct is the F ive 
Star Home. T he second task was to crea te awareness of, and interest in, the 
message involved and the final task was to provide technical and comme rcial 
back-up to b uilders prepared to market energy-efficient hou se s . 

The Five Star Design Rating 

The Five Star Des ig n Rating is an award for exce llence in house des ign . Th e 
design p ri nciples of a Five S t ar home are elegantly simple. The three basics 
are glass, mass and insulation (GM I ). I t is how these three ba s ics are 
utilized that determ ines the comfort, va lue and e nergy-e fficiency of the 
home. 
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This means that a l l the common types of construct ion can achieve the F i ve 
Star Design Rating . The importance of each of the GM I elements varies from 
place to p l ace. What is crucial to energy-efficiency and comfort is that a 
proper balance of Glass Mass and Insulation is achieved acco rding to the 
character istics of the loca l climate. 

GLASS: Windows should be sized and situated to optim ize so lar ener gy and 
l ight collect ion and to avoid unwanted heat loss or gain . 

MASS: The appropriate use of heavy bu i ld ing e lements such as masonry wal l s 
and concre te floors plays an important role in help ing to maintain pleasant air 
temperatures in all seasons . 

I NSU L ATION: Correct use of in sulat ion r educes unwanted heat fl ows all year 
round. 

The Five Star Design Rating also takes into account the over all house design 
including 
cond i t ions. 

shape, internal layout and, very importantl y. local climatic 

The GMI Counc il g ives advice to designers and bu ilders to ensure that they 
have the technical info rmation necessary to design and bu ild with confidence 
to make the best use of our clima te and energy resou r ces. 

For the h ome buyer, the Five Star Design Rating means 
creative expr ession of the technical p rinciples have 
assessed. Th is enab les easy identification of houses 
required standa r ds of comfor t, val u e and eff ic iency. 

that the designers 
been indivi dual l y 

that can give the 

The pr incipa l benefits of energy-efficient homes identifi ed by the Five Star 
Design Rating i s being promoted to consumers in the fo l lowing terms 

COMFORT * p leasant temperatu r es in all seasons 
* bright, natu rall y well lit rooms 

QUALITY 

* privacy from noise intrusion between zones 

* harmony between your home and the environment 
* zoned floor plans to suit loday's lifes t y le 
* you r future s tandard of living secured 
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VALUE * comfort withou t expens ive appl iances 
* reduced running costs 
* inc r easing r esa le value a s e ne r gy costs r ise 

EFFICIE NC Y* mor e comfo rt for your e nergy doll ar 
* natural cl imate con trol 
* res pons ible use of e nergy r esources 

LOW-MAINTENANCE 
* I ife long comfort and efficiency of design 
* few er appliances to maintain and repair 
* more freedom to e nj oy your lei s ure time 

The Five Star Design Rating(FSUR) works in the fo llowing way 

House Plan Appraisa ls. Hou se designs ca n be appraised at the draw ing board 
s tage and be g iven a Plan Appra isal . This means that Five S tar Homes can 
be built to order as well as on a project home bas is. 

Five Star Rating. Onl y hou ses that have been built ca n be g iven a Fu l l Five 
St ar Design Rating. In spections of individual houses w i ll be car ried out by 
the Appra isa l Agen t to en sure th at they mee t the standar ds set in th e Five 
Star Rating. 

The Five St ar Des ign Rat ing will on l y be iss ued by an approved Appraisal 
Agent. The Appr aisa l Age nt s w ill also g i ve adv ice abou t h ouse bu il ding and 
b u ying and about the se lection of general appli ances. 

Ac ti vi ti es of the GMI Cou ncil. 

GM I Acti vities can be divided broadly into four areas: 

(i) Technical In formati on Base 
GM I has worked close l y witt, CS I RO and others to p r epare a tech nica l 
informatio n base that can be u sed as the basis of it s recomme ndations to 
builders and des igners to improve the energy-effic iency o f houses. Thi s 
informatio n is being progress ive ly turned into t he GMI Desig n and 
Construction Manua l fo r Energy-Efficient Houses on a subjec t by subject 
basis. The technical data bas is has also been used in the development 
of the Five Star Design Rating. 

(ii) Design Advisory Services 
GMI h as been giving advice to indivi d ual bu i lders and des ig n er s since 
July 1984 and has recently compl eted a ser ies of semi nars and work shops 
in four states a imed at three interes t groups; 

bu il ders and des igners, 
government departments, educational and advisory bodies, and, 
building material man ufactu r ers . 
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The seminars and workshops are des ig ned to achieve three main objecti ves: 

{al The transfer of information to builders and des ig ner s and the stimultion of 
interest in the commercial possibilities of energy-effic ien t houses. 

( b ) The development o f additional avenues of information dissem ination. 

( c ) The p ilo t tes ting of the GM t Manual and the appraisal procedure for the 
FSDR. The ideas ga ined throu g h workshops will be incorporated in the 
final versions of the Manual to be r eleased to the general buildin g 
communit y in February 1985 . 

( iii) Fi ve Star Design Rating 
CMI w ill liai se between builders / designers and the Five Star Appraisal 
Agents. GMI ar e the ow ner s o f the FSDR., the logo and the ri gh t s to 
the li cens ing thereof. Fund s rai sed by licen s ing of the logo will be 
used in p romotional activities. 

(jv) Promotions and Advertising. 
GMI i s assisting builders in the marketing and promotions of en erg y ­
eff icient houses. Assistance is in the form o f advice on marketing, the 
preparation of literature and press r eleases and will involve coope rati ve 
demonstration programs with b uil de rs in 1985. 

GM I is also seek ing to lice n se the use of the Five Star Design Ratin g logo by 
bu ild in g material manufactu rer s and major builders. The logo will be empl oyed 
in this r ega rd in a manner s imilar to the "Wool Mark" -as a symbol of qualit y 
with which it is commerciall y desirable to be associated. The r evenue from 
such licens in g aggreements will be u sed to p romote the FSDR by advertising. 
At th e time of the launch, by the Prime Minister, of the FSD R. , GMI placed 
fu ll page adverti sement s in all the major newspapers and r ece ived a most 
en cou r ag in g r esponse from interested builders and po t enti al home b u ye r s . 
CM I will a lso seek to increase its involvement with the electronic med ia and 
specia li zed and gener a l press through the insertion of unpaid ed itor ial 
material. 

The GM I program is now se t for a heavy workload in 1985 and 1986 to 
consolidate its achievements and to achieve acceptance of the concept of the 
FSUR energy-efficient home by the housing industry . 
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