
Managing to save fuel 
Fuel economy is a matter of concern to both the cost-
burdened motorist and the nation trying to make its fuel 
supply last. Yet on a nation-wide scale the fuel economy 
of Australia's motor vehicles appears to be falling stead-
ily. 

I f the a m o u n t o f m o t o r spir i t c o n 

s u m e d e a c h year is d iv ided by the dis

tance travelled w e arrive at the f o l l o w i n g 

f igures: in 1963 , 9 - 6 L per 100 k m ; in 

1 9 7 1 , a d e t e r i o r a t i o n to 1 2 • 1 L p e r 

100 k m ; in 1976 , a d rop to 1 2 • 6 L per 

100 k m ; and in 1979 , a further d rop to 

12•7 L per 100 k m . ( T h e figures for dis

t a n c e t r ave l l ed w e r e o b t a i n e d b y the 

Austra l ian Bureau o f Statistics f rom sur

veys o f v e h i c l e owners . ) 

M o r e than 7 0 % o f the fuel used for 

transport in Austral ia is c o n s u m e d in 

urban travel. Traf f ic c o n g e s t i o n in the 

c i t ies works s t rongly in cut t ing short the 

n u m b e r o f k i lometres that c a n b e trav

e l led o n a litre of petrol . T h r e e out o f 

four urban ki lometres are travelled o n 

o n l y 2 1 % o f the ne twork , that is , o n arte

rial roads . In Sydney and M e l b o u r n e , 

3 0 % o f peak h o u r traffic is restricted to 

speeds o f less than 25 k m per hour . 

Li t t le is k n o w n about cars ' and trucks ' 

fuel c o n s u m p t i o n at any instant as they 

m a n o e u v r e in s top - s t a r t traffic. E a c h 

m a n o e u v r e t a k e s d i f f e r e n t , b u t u n 

k n o w n , quantit ies o f fuel (a l though w e 

d o k n o w , o f c o u r s e , that c i ty d r iv ing 

c o n s u m e s m o r e than c r u i s i n g o n the 

o p e n road) . T h e effect o f urban traffic 

m a n a g e m e n t op t ions is a lso unclear — 

but figures w o u l d certainly improve i f w e 

c o u l d always get green l ights and keep in 

the m o v i n g lane o f traffic! 

Scient is ts in the Transpor t Eng inee r 

i n g G r o u p o f C S l R O ' s D i v i s i o n o f 

M e c h a n i c a l Eng inee r ing , led by D r R o n 

Johns ton , are s tudying the factors that 

together determine a vehic le ' s rate o f fuel 

c o n s u m p t i o n . Traf f ic density, f requency 

o f acce lera t ion and braking, and other 

traffic-related factors are important , as 

we l l as the car 's s ize, e n g i n e capaci ty , 

and so o n . T h e G r o u p is n o t o n l y seek

i n g the c h a r a c t e r i s t i c s o f i n d i v i d u a l 

v e h i c l e s , bu t n e e d s t hose o f a w h o l e 

stream o f traffic for gaug ing the impact , 

fo r e x a m p l e , o f v a r i o u s t r a f f i c - l i g h t 

c y c l e s . 

B e g i n n i n g w i t h the first aspect , its 

m e m b e r s have c o n t i n u o u s l y l o g g e d the 

fuel c o n s u m p t i o n o f a Val ian t station 

w a g o n over a n u m b e r o f routes in M e l 

bou rne . T h e y have found that id l ing and 

stop—start dr iv ing can increase fuel c o n 

sumpt ion by a lmos t 1 0 0 % o n c o n g e s t e d 

roads. 

T h e graph o n page 17 s h o w s h o w , for 

b o t h urban c o n d i t i o n s and steady travel, 

the car 's fuel c o n s u m p t i o n varied wi th 

speed. It indicates that, if the average trip 

speed o f the car c o u l d be increased f rom 

25 k.p.h. to 30 k.p.h., fuel c o n s u m p t i o n 

c o u l d b e r educed by 10%. 

T h i s is easier said than d o n e . It w o u l d 

requi re the n u m b e r o f s tops per k i l o 

metre to b e r educed , and in an urban en

v i r o n m e n t t h i s m a y m e a n b u i l d i n g 

More than 70% of the fuel 
used for transport in 
Australia is consumed in 
urban travel. 

expens ive freeways, s ince there is a l imi t 

t o h o w far t ra f f ic m a n a g e m e n t ( d i s 

cussed later) c a n improve matters. 

Improved car design 

O f c o u r s e , the other way o f saving fuel is 

to bu i ld m o r e efficient cars. T h e eng ines 

o f cars wi th radial tyres, less we igh t , and 

m o r e a e r o d y n a m i c l ines d o n ' t have to 

w o r k so hard against ro l l ing resistance. 

M o r e eff ic ient t ransmiss ion sys tems, 

such as con t inuous ly variable gear b o x e s , 

c o u l d improve matters still further. M o s t 

petrol engines are only 2 5 % efficient, and 

this can be bettered. Gas turbines reach 

about 3 0 % ef f i c i ency , w h i l e d iese l en

g ines give ou t u p to 3 5 % o f the energy 

fed in. 

Unfortunately, many n e w - m o d e l cars 

s h o w p o o r e r fuel e c o n o m y than their 

antecedents . 

M e m b e r s o f the Transpor t Eng inee r 

i ng G r o u p analysed the road-test data o n 

2 3 4 cars c o l l e c t e d by the N R M A and 

R A C V over recent years. M a k i n g a l low

ance for e a c h o f the many variables b e 

tween tests, they found that cars wi th 

automat ic t ransmiss ions sco red 7% m o r e 

petrol c o n s u m p t i o n than equivalent cars 

w i t h manua l t ransmissions . 

A c c e s s o r i e s , m o s t no tab ly a i r -condi 

t i o n i n g , a l so con t r ibu te to l o w e r fuel 

e c o n o m y . 

Traffic engineering 

But whether or no t w e d e v e l o p m o r e ef

f ic ient cars , a great a m o u n t o f fuel wi l l 

still be lost if those m a c h i n e s , de s igned 

to have a m i n i m u m fuel c o n s u m p t i o n at 

a steady 50 k.p.h., are left to idle in ci ty 

traffic j ams . 

T h i s br ings us back to the l o w - c o s t 

traffic e n g i n e e r i n g approach to saving 

fuel . C learways , c h a n g e s i n traffic-light 

co -ord ina t ion , and in t roduc t ion o f prior

ity lanes for buses , taxis, and mul t ip le-

passenger cars o b v i o u s l y have an effect 

— but h o w m u c h , and is the effect wor th 

w h i l e ? 

A m e r i c a n s t u d i e s s u g g e s t that in 

c reas ing the n u m b e r o f traffic s ignals o n 

an urban arterial h ighway f rom zero to 

t w o per m i l e c a n increase fuel c o n s u m p 

t ion by nearly 6 0 % . In Atlanta, G e o r g i a , 

f ixed-cycle traffic lights were replaced by 

a sys tem re spond ing to traffic densi ty as 

sensed by strips o n the road. T h e engi 

neers c la imed significant improvement in 

trip speed, number o f stops, t ime stopped, 

and n u m b e r o f accidents . T h e y ca l cu 

lated a fuel saving o f 2 2 % . 

Sydney. Freeways encourage the use of 
private transport. 
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Traf f ic eng ineers in G l a s g o w op t im

ized the traffic l ights for m i n i m u m n u m 

ber o f stops rather than m i n i m u m delays. 

T h e y c l a i m e d a 6% i m p r o v e m e n t in fuel 

c o n s u m p t i o n wi th a neg l ig ib le penalty in 

j ou rney t ime. 

Measu r ing the effects o f traffic l ights is 

c lea r ly impor tan t , but it is a d i f f icul t 

th ing to d o . M a n y unanswered ques t ions 

surround what has been done so far. T h e 

c o m m o n e s t approach is to 'float ' an in

s t rumented test car in a traffic stream 

(l ike a leaf o n a river) and measure its 

fue l c o n s u m p t i o n , s p e e d , n u m b e r o f 

stops, and so o n . In Victor ia , traffic l ights 

are be ing in t roduced at about 10 inter

sec t ions a w e e k . W h i l e i m p r o v i n g traffic 

m o v e m e n t general ly , o n s o m e roads they 

are l ikely to increase bo th the n u m b e r o f 

stops and fuel c o n s u m p t i o n . 

The approach is to 'float an 
instrumented test car in a 
traffic stream (like a leaf on 
a river). 

U s i n g the ' f l o a t i n g ca r ' a p p r o a c h , 

A u s t r a l i a n t r a f f i c e n g i n e e r s h a v e 

recorded fuel savings o f u p to 3 0 % w h e n 

traffic l ights have b e e n co-ord ina ted , in 

c o m p a r i s o n wi th isolated s ignal systems. 

But D r Johns ton doubts that m a n y o f 

these results c a n be rel ied u p o n . S u b 

stantial fuel saving figures may be poss 

ib le under c o n d i t i o n s m o s t favourable to 

t h r o u g h traffic, bu t w h a t o f the p o o r 

motorists wait ing in the cross streets? D r 

Johnston bel ieves that, w h e n the effect o f 

c ross - f low traffic is taken in to cons idera

t ion , net fuel savings w o u l d b e un l ike ly 

to e x c e e d 10%. 

A n y survey to verify this w o u l d re

quire hundreds o f veh ic l e s to be m o n i 

t o r e d , b e c a u s e t h e r e a r e s o m a n y 

variables. Differences arise due to type o f 

v e h i c l e , w e a t h e r , h o w v e h i c l e s a re 

dr iven and i n w h i c h lane, state o f tune, 

manual or automatic transmission, hot or 

c o l d eng ine , day o f the w e e k , traffic v o l 

u m e , traffic-light sett ings, and so o n . It's 

n o w o n d e r that n o rel iable m e t h o d o f es

t i m a t i n g t he fue l c o n s u m p t i o n o f a 

stream o f traffic a long a stretch o f urban 

roadway has to date been ach ieved . 

D r Johns ton and his team dec ided to 

tackle the p r o b l e m in a n e w way. T h e y 

d e s i g n e d a s t a t i s t i ca l e x p e r i m e n t i n 

w h i c h a small n u m b e r o f representative 

test cars w o u l d be in t roduced into the 

traffic s t ream a c c o r d i n g to a p l a n n e d 

s c h e d u l e . T h e s c h e d u l e w o u l d be d e 

s i g n e d to s h o w the e f fec t s o f c h o s e n 

c h a n g e s in traffic l ights , type o f car, lane 

used, and so o n . 

Tests in Sydney 

Late in 1979 the CSIRO engineers put 

their statistical exper iment in to pract ice 

for 5 weeks o n a 2 • 3 - k m length o f M i l i 

tary R o a d in the Sydney suburb o f M o s -

man . 

T h e study — o n e o f the m o s t c o m p l e x 

traffic exper iments to be carried ou t in 

Austral ia — was undertaken in c o l l a b o -

The Division's instrumented car. 

rat ion wi th the Traff ic Author i ty o f N e w 

S o u t h Wale s and the State's Depar tmen t 

o f M a i n R o a d s . Federal T ranspor t R e 

search grants assisted the study. T h e a im 

was to measure the effect o n fuel c o n -

An aerial view of Military Road at morning peak hour. 
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sumpt ion o f us ing t w o different traffic-
l i g h t - c o n t r o l p r o g r a m s — w i t h c y c l e 
l eng ths o f 140 s e c o n d s and 90 s e c o n d s 
r e spec t i ve ly . T h e t w o p r o g r a m s , e a c h 
operating sets o f co-ordinated l ights, were 
used o n alternate days. 

Mil i tary R o a d was c h o s e n because its 
t raff ic c o n s i s t s m a i n l y o f c o m m u t e r 
veh ic l e s — the road eventual ly carries 
traffic across the Harbour Br idge to the 
ci ty. F l o w o f the traffic is no t c o m p l i 
cated by large diversions and cross f lows , 
and the traffic-light system is c o m p u t e r -
con t ro l l ed and therefore easi ly altered. 

E a c h day o f a M o n d a y - t o - T h u r s d a y 
w e e k , six cars were sent in to the m o r n 
ing peak traffic. F o u r o f t h e m were test 
cars, used for a w e e k at a t ime. S o m e 
travelled in the transit lane — a lane re
served for buses , taxis, or cars w i th m u l -

In Sydney and Melbourne, 
30% of peak hour traffic is 
restricted to speeds of less 
than 25 km per hour. 

tiple passengers — and s o m e in the other 
two lanes. E a c h car was fitted wi th a fuel 
meter and carried a driver and an o b 
server. T h e four drivers d rove a different 
car every day. Over the 5 weeks o f the 
e x p e r i m e n t 2 0 different ca r s , r a n g i n g 
f rom 4-cyl inder m o d e l s to V 8 s , and f rom 
n e w to 10 years o l d , we re tested. 

T h e dynamometer facility at the CSIRO 
Divis ion o f Mechan ica l Engineering. 
T h e engine drives through a tail-shaft to 
a brake drum. T h e braking resistance 
( torque) is computer-control led . 

T w o fully ins t rumented cars were a lso 
run th roughou t the exper iment to m o n i 
tor variations in traffic c o n d i t i o n s . T h e y 
provided data o n accelerat ion, speed, and 
dis tance travelled, as we l l as fuel c o n 
sumpt ion . Traf f ic f l o w was also meas 
ured, by sens ing strips o n the road and by 
observers c o u n t i n g cross-street traffic. 

Further data were suppl ied by record
ing those number plates that ended in ' O ' 

and ' 1 ' at the start and end o f the study 
sect ion and by aerial photography. In this 
way traffic c o n g e s t i o n was measured in 
terms o f travel t ime, n u m b e r o f veh ic l e s 
in the sec t ion , and the n u m b e r station
ary at any instant. F r o m this co l l ec t ion o f 
data, and reference to registration rec
ords for f igures o n a veh i c l e ' s we igh t , 
n u m b e r o f cy l inders , and e n g i n e capac -

Idling and stop-start driving 
can increase fuel 
consumption by almost 100% 
on congested roads. 

ity, it was poss ib le to estimate the fuel 
c o n s u m p t i o n o f the entire traffic stream 
— the 'aggregate ' fuel c o n s u m p t i o n . 

The experiment's results 

C o n c l u s i o n s f rom the exper iment were 
i l luminat ing . O n average, a car (not us
i ng the transit lane) t ook 6 5 % longe r , 
used 2 7 % m o r e fuel, and was s topped at 
least three t imes m o r e often w h e n the 90 -
s e c o n d c y c l e was used than with the 140-
s e c o n d c y c l e . 

T h e latter c y c l e was found to provide a 
net fuel saving o f 1 0 % (all traffic c o n s i d 
ered) d u r i n g the m o r n i n g peak . T h i s 
c o n t r o l p l a n has b e e n s u b s e q u e n t l y 
a d o p t e d by t he D e p a r t m e n t o f M a i n 
R o a d s . I f t h i s s a v i n g w a s r e p e a t e d 
na t iona l ly o n the 1000 k m o f arterial 
roads o n w h i c h current speeds are b e l o w 
25 k.p.h., drivers w o u l d save $15 m i l l i o n 
a year. 

Di f fe rences in the style o f dr iv ing o f 
the four drivers s h o w e d u p in fue l -con-

umpt ion f igures. A l t h o u g h their trav
e l l ing t imes d id not differ s ignif icantly, 
their rates o f fuel c o n s u m p t i o n differed 

The graph shows how stop— start driving on 
urban roads increases fuel consumption. 
Data were derived from the Division's 
instrumented car. 

by m o r e than 1 0 % be tween the h ighes t 
and lowes t , regardless o f the type o f car 
they were dr iving. 

T h e four drivers were regular c o m 
muter drivers, three m a l e and o n e fe
m a l e , o n the staff o f the N e w S o u t h 
W a l e s Depar tmen t o f M a i n R o a d s . In
terestingly, all r eco rded the h ighes t fuel 
c o n s u m p t i o n o n M o n d a y s . 

Transit lanes 

Trans i t lanes are some th ing o f a c o n t e n 
t ious issue, w i th the supporters o f p u b l i c 
transport prais ing t h e m and the mo to r 
car l o b b y c r i t i c i z i n g t h e m . T h e y ce r 
tainly speed u p buses , but under s o m e 
c o n d i t i o n s they c a n s l o w d o w n traffic in 
other lanes . 

O n Mi l i t a ry R o a d at peak h o u r the 
study s h o w e d the transit lane carrying 
4 0 0 veh ic l e s an hour , whereas the other 
t w o lanes each carried 9 0 0 . T h e smaller 
number in the transit lane is due in large 
part to buses s topping for passengers . O f 
cou r se , in terms o f the n u m b e r o f pas
sengers carried per hour , the transit lane 
w o n h a n d s o m e l y , c a r r y i n g 5 2 % o f 
p e o p l e . 

T h e study was no t de s igned to evalu
ate the effect iveness o f transit l anes ; the 
sec t ion o f roadway studied w a s t o o short 
and not representative o f the total l eng th 
o f transit lane. 

I n the i nves t iga t ion , dr ivers o f test 
veh ic les u s ing the transit lane were in
structed n o t to m o v e ou t o f that lane , de
l iberately m a k i n g t h e m w o r s e o f f than 
no rma l cars in the transit lane . B e c a u s e 
o f this exper imenta l requi rement , these 
test cars behaved m o r e l ike a bus (be
c a u s e they g o t c a u g h t b e h i n d b u s e s ) . 
T h e y h a d a t ravel t i m e 8 0 % l o n g e r , 
s topped s ix t imes m o r e frequently, and 
c o n s u m e d 3 4 % m o r e fuel than cars in the 
other lanes . 

H o w e v e r , o n a per capita basis , the ex
p e r i m e n t s h o w e d that p e o p l e i n the 
transit lane c o n s u m e d far less fuel. U s 
ing f igures for the average n u m b e r o f 
p e o p l e in each car, the CSIRO eng ineers 
calculated that car travellers in the transit 
lane used half as m u c h per traveller as 
those in the other lanes. Similar ly , if bus 
o c c u p a n c y f igures are a d d e d in to the 
ca lcu la t ion , transit lane travellers used 
one-fifth the fuel o f the typical car c o m 
muter . 

D r Johnston and his g roup have no t yet 
c o m p l e t e d their analysis o f the informa
t i on ga ined . T h e resul ts s h o u l d h e l p 
traffic author i t ies assess the fuel effi
c i e n c y o f alternative traffic m a n a g e m e n t 
p rocedures . 
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Modelling traffic flow 

I f a traffic eng ineer w i shes to k n o w the 

effect o f turning o n e lane o f a particular 

r o a d w a y i n to a transit l a n e , D r Pe te r 

G i p p s c a n s h o w h i m o n a v i d e o screen. 

D r G i p p s , o f the CSIRO D i v i s i o n o f 

B u i l d i n g R e s e a r c h , has d e v e l o p e d a 

c o m p u t e r p rogram, M U L T S I M , that s im

ulates the behav iour o f traffic o n a o n e 

way mult i - lane road. U p to 2 0 0 veh ic l e s 

at a t ime can be handled. T h e m o d e l sets 

e a c h v e h i c l e — m o t o r c y c l e , ca r , b u s , 

tram, or truck — o n t o the road and c o n 

trols its m o v e m e n t in the same way a 

driver w o u l d — basical ly r e spond ing to 

what the veh i c l e in front is d o i n g . 

A computer-drawn frame p roduced by 
D r G i p p s ' traffic-flow simulation 
program. 

T h e degree o f success in s imula t ing 

the r ea l - l i f e s i t u a t i o n h i n g e s o n the 

m o d e l ' s abil i ty to m i m i c the dif fer ing 

temperaments o f drivers. T h e p rogram 

A reduction o f 1 in the octane rating o f 
petrol sold in Australia would save 
500 000 barrels o f crude oil per year. 

g ives each driver an individual desired 

speed, w h i c h can be greater or less than 

the average traffic speed (a distribution o f 

desired speeds is speci f ied) . A m a x i m u m 

value for the acce lera t ion , or strength o f 

braking, that he wi l l u se is also spec i 

fied. T h e react ion t ime o f all drivers is 

a s s u m e d to be the same . Fur ther , the 

p r o g r a m a l l o w s for e a c h dr iver ' s p r o 

pensity to c h a n g e lanes — this depends 

o n the size o f the o p e n i n g available and 

the distance to where the driver wishes to 

leave the road. 

In summary , M U L T S I M governs each 

car's m o v e m e n t by compar ing the driver's 

g o a l s w i t h the l o c a t i o n and s p e e d o f 

veh ic les in front and in adjacent lanes — 

pretty we l l the way w e d o drive. 

T h e m o d e l a l s o s i m u l a t e s d r i v e r s 

l o o k i n g ahead to see whether they need 

to c h a n g e lanes to avoid obs t ruct ions or 

s l o w heavy v e h i c l e s . A n d if a dr iver 's 

goal is to turn at s o m e distance ahead, all 

p o s s i b i l i t i e s f o r l a n e - c h a n g i n g a re 

sought , even to the extent o f c h a n g i n g 

speed to facilitate the manoeuvre . S l o w 

ing d o w n o f traffic d u e to grades is a l so 

taken care of. 

T h e r e l e v a n c e o f the m o d e l to the 

present d i s cus s ion is that it can c a l c u 

late the aggregate fuel c o n s u m p t i o n o f 

the traffic, provided each veh ic l e ' s fuel-

use figure at various speeds and acce ler -

Laboratory experiments 

Back at the D i v i s i o n , the Transpor t En 

g ineer ing G r o u p has b e g u n w o r k wi th a 

n e w test facility — un ique in Austral ia 

— that wi l l s imulate and moni to r , in the 

laboratory, the per formance o f a car o n 

the road. It is a compute r -con t ro l l ed en

g ine dynamomete r . 

The effects on fuel 
consumption can be precisely 
determined. 

T h e c a r ' s e n g i n e is m a d e to r u n 

against a resistance equivalent to that 

exper i enced w h e n a car is dr iven over a 

set journey . A c o m p u t e r con t ro l s the re

sistance o n a large d rum connec t ed to the 

eng ine ' s tail-shaft. A large f lywheel , also 

m o u n t e d o n the tail-shaft, s imulates the 

effect o f the veh ic l e ' s inertia. 

A c o m p o n e n t vital to the accurate o p 

eration o f the dynamomete r is a preci -

ations is k n o w n . T o fulfil this p rov i so , 

D r G i p p s is wai t ing for results f rom D r 

J o h n s t o n ' s e x p e r i m e n t s w i th ful ly in

strumented veh ic l e s , so that he c a n p lug 

in realistic values. 

T h e effect o f var ious traffic manage

m e n t o p t i o n s ( l i k e t rans i t l a n e s ) o n 

aggregate fuel e c o n o m y c o u l d then b e 

predic ted f rom data o n ex is t ing traffic 

condi t ions . A i r pol lu t ion figures c o u l d be 

p r o d u c e d in the same manner . 

Readers may r e m e m b e r that Ecos 17 

carr ied a story, ' Sav ing fuel in c i t i e s ' , 

w h i c h d e s c r i b e d the c o m p u t e r m o d e l 

T O P A Z , devised by D r R o n Sharpe o f the 

D i v i s i o n o f B u i l d i n g R e s e a r c h . T h a t 

m o d e l is m o r e general , dea l ing in terms 

o f ' zones ' o f interest to the t o w n planner, 

and h o w to op t imize their p lacement . 

H o w e v e r , it is wor th keep ing in m i n d 

that, as T O P A Z s h o w e d , po l lu t ion , dis

t ance t ravel led , and ene rgy c o n s u m e d 

d e p e n d very m u c h o n the layout o f a city 

and its road ne twork . 

M U L T S I M : A c o m p u t e r p a c k a g e for 

s i m u l a t i n g m u l t i - l a n e traffic f l o w s . 

P . G . G i p p s and B . G . W i l s o n . Proceed

ings, Fourth Biennial Conference, Simula

tion Society of Australia, Brisbane, 1980. 

Saving fuel in c i t ies . Ecos N o . 17, A u g 

ust 1978, 1 1 - 1 3 . 

s ion torque-measur ing dev ice deve loped 

by the G r o u p . M e a s u r e m e n t o f the tail-

shaft torque by it a l lows the c o m p u t e r to 

prec ise ly adjust resis tance a c c o r d i n g to 

the test requirements . 

T h e dev ice can also be used to make 

the initial on-the-road torque record ings . 

In this respect it is ma tched by n o other 

ins t rument in Aust ra l ia , a l t h o u g h e x 

pens ive units , no t so accurate , are in use 

overseas . 

T r y i n g to duplicate a vehic le ' s trip over 

a stretch o f roadway by repeat ing the 

journey is always imposs ib l e . Weather 

and traffic condi t ions invariably differ, as 

d o driver react ions . T e s t c o n d i t i o n s wi th 

the n e w d y n a m o m e t e r se t -up w i l l b e 

accurate ly repeatable, a l l owing c l o s e in

vest igat ion o f all the factors that influ

e n c e car fuel e c o n o m y . 

T h e effects o n fuel c o n s u m p t i o n o f 

anti-pollution devices , superchargers, air-

cond i t ione r s , and so o n c a n be precisely 

determined. T h e p in-po in t ing o f areas 

where it's poss ib le to make even small 

improvemen t s in an individual veh ic l e ' s 
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Congestion planning — the other way to save fuel 

S o m e experts say the best way to save 

petrol is to des ign m o r e efficient cars : 

s o m e c o n s i d e r w e s h o u l d bu i ld freeways 

and m a k e traffic m o v e m o r e smoo th ly . A 

radical so lu t ion is to make roads m o r e 

c o n g e s t e d . 

S o m e A m e r i c a n s tud ies have f o u n d 

that the c i t ies wi th the m o s t urban free

ways are wors t o f f in terms o f fuel c o n 

s u m p t i o n . I t s e e m s t h a t f r e e w a y s 

e n c o u r a g e p e o p l e to use their cars m o r e . 

L a c k o f freeways p romotes use o f p u b l i c 

t ransport , and, all o ther factors b e i n g 

equal , c i t ies w i th the best p u b l i c trans

port have the l owes t fuel c o n s u m p t i o n . 

General ly, the m o r e traffic conges t ion a 
city has , the less fuel it c o n s u m e s . 

D r P e t e r N e w m a n a n d M r Jeff rey 

K e n w o r t h y , o f the S c h o o l o f Env i ron 

menta l and L i f e S c i e n c e s at M u r d o c h 

Univers i ty , have e x a m i n e d statistics to 

see w h e t h e r , o f Aus t r a l i an c i t i e s , the 

mos t conges ted registered the lowes t fuel 

c o n s u m p t i o n . A s their paper in a recent 

issue o f Search s h o w s , they d o . Ana lys i s 

o f f igures for the five Austra l ian ma in 

land capital c i t ies s h o w s that, general ly, 

the m o r e cars per k i lomet re the c i ty has, 

the less is its petrol use per head (see the 

graph). T h i s is true for other indicators o f 

conges t i on t o o , such as length o f road per 

person , and the p ropor t ion o f the p o p u 

lat ion taking m o r e than 45 minu tes to 

travel to work . 

T h e authors also br ing out other fac

tors that g o wi th decreased c o n s u m p t i o n 

o f transport energy. T h e t w o m o s t i m 

portant are popu la t ion densi ty and 'de 

g r e e o f cen t ra l i za t ion* ( h o w s t r o n g a 

central f o c u s the ci ty has) . 

H i g h e r p o p u l a t i o n dens i t i e s e n c o u r 

age l o w e r transport energy use because 

trips are shorter, pub l i c transport is used 

m o r e , and wa lk ing and c y c l i n g b e c o m e 

m o r e f a v o u r a b l e m e a n s o f t ravel . D r 

N e w m a n and M r K e n w o r t h y po in t ou t 

that the outer areas o f all ou r ci t ies have 

m u c h the same density. T h e y speculate 

that t h e s e o u t e r areas the re fo re h a v e 

rough ly the same transport characteris

t ics and that the differences be tween the 

c i t i e s are d u e to thei r i n n e r areas — 

w h i c h br ings us to the 'central izat ion ' 

factor. 

In a cen t ra l i zed c i ty s o m e j o u r n e y s 

may be longer , but there wi l l be far fewer 

cross-c i ty trips. S i n c e m o r e than 7 5 % o f 

urban travel is for n o n - w o r k reasons , a 

decent ra l ized ci ty m e a n s the total dis

tance travelled is longer . 

A central ized ci ty a l so favours p u b l i c 

t r anspor t , as p a r k i n g a n d c o n g e s t i o n 

qu ick ly reach a l imit for private cars. O n e 

worker in the field has sugges ted that, 

w h e n a central ci ty w o r k force g r o w s be

y o n d 50 0 0 0 to 1 0 0 0 0 0 p e o p l e , o n l y 

p u b l i c transport access c a n enable it to 

c o n t i n u e g r o w i n g . F i g u r e s for p u b l i c 

transport usage in each o f ou r m a i n ci t

ies tend to back this up , wi th larger w o r k 

forces re lying m o r e o n p u b l i c transport. 

Inner-ci ty residents l ive c l o s e to w o r k , 

shops , and s c h o o l , and d e p e n d less o n 

cars. In 1971 on ly half the h o u s e h o l d s 

— at all i n c o m e levels — in inner-subur

ban Sydney o w n e d cars, c o m p a r e d wi th 

three-quarters in other areas o f the ci ty. 

Brisbane has few parking spaces 
available in the ci ty, discouraging private 
transport. 

Br isbane provides a p r i m e e x a m p l e o f 

h o w traffic-restraining factors s u c h as 

short l eng th o f road per head , h i g h traffic 

c o n g e s t i o n , and f e w parking spaces c a n 

work . W h e n the f igures w e r e gathered, 

this c i ty s h o w e d these characterist ics to 

a degree comparab l e w i th those in the 

larger c i t ies , M e l b o u r n e and Sydney , even 

t h o u g h Br isbane has a very l o w popula 

t ion densi ty (11 p e o p l e per ha) . S ign i f i c 

antly, Br isbane had a dist inct ly l o w use o f 

private veh ic l e s . 

B r i s b a n e has r ecen t ly g a i n e d m a n y 

n e w freeways, and it wi l l be interesting to 

see the effect these have o n its total fuel 

c o n s u m p t i o n (the data in the Search pa

per pertain to earlier in the 1970s) . A c 

c o r d i n g to the au thors ' t h e o r i e s , fuel 

c o n s u m p t i o n shou ld be h igher . 

T h e y c o n c l u d e that ' p o l i c i e s des igned 

to e n c o u r a g e f r e e - f l o w i n g r o a d - b a s e d 

traffic w o r k aga ins t the p r o m o t i o n o f 

p u b l i c t ransport , and h inder t ransport 

energy conserva t ion overal l ' . 

Land-use p lann ing for transport energy 

c o n s e r v a t i o n in Aus t ra l i an c i t i es . P. 

N e w m a n and J. K e n w o r t h y . Search, 

1 9 8 0 , 1 1 , 3 6 7 - 7 6 . 

fuel e c o n o m y m i g h t result in substantial 

savings if the improvemen t s were gener

ally adopted. F o r example , r educ ing the 

c o n s u m p t i o n o f each o f the 4 5 0 000 n e w 

cars registered each year in Austral ia by 

on ly 0•1 litre per 100 k m w o u l d save 6 

m i l l i o n litres per year. 

T h e octane rating o f petrol affects bo th 

a ca r ' s fuel c o n s u m p t i o n and its per

fo rmance . O n l y cars wi th h i g h c o m p r e s 

s i o n ra t ios n e e d h i g h - o c t a n e ( s u p e r ) 

petrol to prevent eng ine k n o c k i n g , but 

many motor is ts run their car o n super 

petrol w h e n petrol wi th a l ower oc tane 

rating w o u l d d o just as we l l . T h e y are 

wast ing m o n e y and energy, s ince super 

pe t ro l n e e d s m o r e re f in ing and added 

lead. I f Austral ia 's veh ic les were to use 

petrol rated o n e oc tane less than they d o 

n o w , it w o u l d save 500 0 0 0 barrels o f 

c rude o i l per year. W i t h the d y n a m o 

meter, it wi l l be possible to determine the 

m i n i m u m o c t a n e r e q u i r e m e n t s o f en 

g i n e s w i t h a va r i e ty o f c o m p r e s s i o n 

ratios. T e s t s o n alternative fuels such as 

a l c o h o l a n d v e g e t a b l e o i l s a re a l s o 

p lanned. 

T h e Na t iona l Energy Resea rch , D e 

v e l o p m e n t and Demons t r a t i on C o u n c i l 

( N E R D D C ) has g ran ted the D i v i s i o n 

$ 3 3 2 0 0 0 t o w a r d s p r o j e c t s i n v o l v i n g 

ques t ions such as these, and also to in

vestigate the Austral ian Standard fuel-

c o n s u m p t i o n test ( A S 2 0 7 7 ) . 

T h i s test measures the fuel c o n s u m p 

t ion o f cars by running t h e m o n rollers 
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(a chass i s d y n a m o m e t e r ) . A l t h o u g h it 
a l l ows a c o m p a r i s o n be tween veh i c l e s , 
o n e s h o r t c o m i n g is that it c a n o n l y g ive 
an estimate o f a car 's on-the-road fuel 
consumpt ion . Second ly , in the absence o f 
accurate torque-measur ing instruments , 
tes ts o n c h a s s i s d y n a m o m e t e r s vary 
s o m e w h a t f rom test to test and f rom o n e 
laboratory to another . 

T h e n e w C S I R O to rque-measur ing de
v i ce o v e r c o m e s the s e c o n d p r o b l e m , en
a b l i n g c h a s s i s d y n a m o m e t e r s t o b e 
accura te ly cal ibrated and standardized. 
W i t h regard to the first, it enables a test 
for fuel c o n s u m p t i o n o n a chass is dyna
m o m e t e r to be devised that dupl ica tes a 
standard on-the-road test. 

A t Sydney Universi ty and M e l b o u r n e 
Univers i ty , research is under way to de
v e l o p dr iv ing c y c l e s m o r e representative 
o f Austral ian ci ty and h ighway travel. 

Andrew Bell 

Public transport uses fuel more 
efficiently than private transport. 
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