OAD CONDITION

AND VEHICLE

A Road User Cost Study,
jointly funded by the World Bank
and the Govt of India, has thrown
up sofhie yery interesting and re-
vealifg results. The study aimed
al quantifying how road charac-
erissies gffected cost of operation
of vehicles, Fate and cost of raffic
gecidents gnd irdvel speeds. The
project covered 4 wide variety of
road, traffic and environmental
conditions, generally found in In-
dia, and can thus be uscd to predict
the fuel consumpuon and other
vehicle operating cost compo-
nents for any set of such condi-
uons. The project employed a
twin procedure of data collection,
namely, data from real life vehicle
operations and data from con-
trolled experiments.

Speed is known o affect fuel
consumption significandy. The
stutly has proved that there is an
optimum speed for each type of
vehicle, at which the fuel con-
sumpticn is minimum. Lower or
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PERFORMANCE

IMPROVING THE EXISTING ROAD NETWORK, COUPLED WITH
PROPER DRIVER TRAINING CAN HELP AVOID A LOT OF
UNNECCESSARY EXPENDITURE, ACCORDING TO A ROAD

USER STUDY.

higher speeds resull in a signifi-
cantincrease in fuel consumption.
The optimum speed is in the range
of 35-45 kph. Table 1 shows the
fuel consumption at various
spceds for the common vehicle
makes 1n India.

The result clearly demonstrates
that rich dividends can be ob-
tained by driver training and by
fitting speed governors. It is also
evident that on good roads where
steady speeds can be observed
without the need for frequent ac
celeraton and deceleration, a sub-
stantdal amount of fucl can be
saved.

-

The effect of pavement specifi-
cauons, road roughness and riding;]

IRRMEREMO it ki

quality 1s shown in wable 2.

It is bome out by the abo
results that a good road surfa
facilitates fuel economy. Due
paucity of funds, it has not hegg
possible to provide a superiges
specification such as asphal
concrete on the National Highway
neiwork, let alone the other roadg
A good proportion of the :
surface in the country (roughiy
per cent) is sull unsurfaced. 38
would be a wise investmenl
immediately convert these :
into surfaced ones to bring 2bCH
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HSPORTATION ENERQY SOURCES—NEAR TERM

s ]
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lmnl cnergy sources for transportation are possible now and for the

; ‘Tuturq (befose 2000). The current source is petroleum, from which ¢
: denved gasoline and other distillates for use in existing and wnproved
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Figure 1-4 Transportation energy sources (Source: Dr. Bugene Goodson, Purdes
University)

engines. Petroleum derivatives are a’so used outside the transportation
sector for stationary combustion, <"~mical feedstocks, and <o on.
Another energy source consists of shale and tar sands, which through
mining, filtering, and hydrogenation and refining can produce liquid
fuels that can be used in much the same way as petroleum-derived |i~
quids. Coal is yet another fossil energy source that, through proper t-eat-
ment, can produce transportation-quality fuels and can, of course, b»
burned in stationary plants to produce electricity that can be used in elec-
tric and hybrid vehicles. Nuclear plants also produce electricity that can
be used in transportation. Finally, solar biomass, properly treated, can
be used to produce low hydrogen-to-carbon-ratio liquid fuels that can be
used to power transportation vehicles. All these energy sources and their
prcspective transportation use are shown o Figure " -4, developed by
Goodson at Purdue Umversity [16}. A ore detailed discussion of the
Ic .g-range fuel sownces shown in  ‘gure 1-4 will be included in Chap-
ter 4.
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Table 1. EHect of speed on fuel consumption of vehicles

e

Speed Ambassador Premier Mahindra Tata Ashok

km/hr car Padmini  Jeep Truck  Leyland
car heavy duty
— B
1o k) <0 ot 298 45
'3 203 120
26 134 105 132 156 108
25 131 102
30 106 100 104 NS 100
35 100 107 100
40 100 100 102 102 102
45 100 104
5 105 107 119 102 108
60 117 106 148 1 118
70 134 i1 188 122 132
80 156 118 140 148
90 183 126 162
100 214 135
Table 2.
S Rough- Surface type Fuel consumption expressed as
No. ness percenlage of fuel consumption on

the best surlace

Amb- Prem- Mahin- Tata Ashok
assdor ler dra  Truck Leyland
car Pad- Jeep heavy

mini duty

car truck

1. 3000 Asphaltic
Concrete 100 100 100 100 100

2 5000 Premix Carpet 102 106 104 102 104
3. 6000 Surtace Dressing 102 108 105 103 106
4. BOOO Good Water-

Bound-

Macadam 104 114 110 108 111
£ 12000 Poor Water-

Bound-

Macadam 107 125 116 108 119
6. 15000 Cgra'Jel,Earth 110 133 122 1 126

Tabel 3. Effect ot upward gradlent an fuel consumption -

Gradient Fuel consumption expressed as & percentage
(Per cent) of fuel consumption on leve! road
Ambassador Premler Msahlndra Tata Ashok
car Padminl Jeep Truck Leyland
car heavy duty
truck
o] 100 100 100 100 100
1 118 113 118 125 114
2 137 126 137 150 128
5 155 140 15 175 142
4 173 153 174 200 156
S 1892 166 162 227 170
[ 210 179 210 250 184
7 228 163 229 275 198

fucl ccononiy

The eflfcctof the upward gradi
ent on fucl consumption 1s
brought out remarkably in Table
3A wise policy should, therefore.,
be 10 construct roads with gentle
E“nulll\’”l.\

The foel savings possible by
wideniny the roads are given in
Table 4

Considerable wastage of fucl
takes place duning g at forced
SLOPs sueh a4y ehwek Buifiers
The rate ol 144 fuet eonsumpuion
for vanous yvehicles s £IVEH in
Table 5.

By rauonalising or eliminaing
the check barriers on the roads, a
good deal of savings in fuelcan be
brought aboul. The abolhiton of
ocuOl can chmmate many check
barriers

Based on the above results, the
savings in fuel consumpuon that
are possible by the vanous road
improvement measures are de-
tailed 1in Table 6. The values are
weighted and take mnto account
varanons i lerrain and type of
vehicles

Estimated costs and benefits of
road improvements

With the results obtained {rom
the Study, it is possible to estimaie
the cost of improvements needed
for the road network and the ben-
efits that will flow from such 1m-
provements.

The National Highway net-
work comprises 31,398 kms of
roads, serving as the major artery
of traffic. The system is only two

The total fuel biil
in the road
transport sector
is around
Rs 2500 crore,
excluding taxes.



| Tebie 4. Fusl cansumption savings (in per cent) possitie by ) Table 5. die fuei consumption
: - -
- paement widenig ) S  Vehicle Idle fuel consumption
Teraiz  Widaning - Widening Widenlng No. {ce/min)
singe lane 1o singre lane Intermedlate - - ) * P '—
© Intermadlate lane o two-anes iene to two-lanes 1 Ambassador Cai S8
g Truck Bs  Car Trck Bs A Fremiel Padmini Car 105
% CQar Truck B Cer Trnx 5 Mahingra Jeep 123
Plain 1 1 1 2 2 2 1 1 1 4 Tau Truck 1
Rolling & 3 2 S 2 2 2 2 3 Asnok Leyland heavy -
irz.;' i ﬁsr 10 &d o 14_ 7*-9 5 3 l ceen o
per cent of the totdd roud length T Table 6
but caters to nearly 45 per cent of —
the total freight ransport by road SNo. Nature of improvement fuel(%)
, j ’ saving
i the counay. Though it carnies - —
such a heavy waffic, its develop- 1. Widening single lane pavement 1o interme
' . & . e 3 } . 3 diate width and improving its rniding quality 5
ment 15 a Connnuous process, dnad 2 Widening singie lane pavement to two-lanes
at present, major deficiencies ex with minor improvement in riding gquaity 6
1st Some of them have a direct 3. Widening single lane pavement 1o twe lanes
“_, h . 1 . % ﬂ e strengthening the pavement and improving
bearing on fuel economy and ae riging quality 10
histed 1in Table 7, along with the 4. Providing thin bituminous surtace on water-
cost of removal of the deficiency bound macadam roads 0
. _ s, Paving earthen and gravel roads with a
and likely savings in fuel. In water-bound macadam, surfaced with thin
working out the fuel economy, bituminous course 15
suitable traffic volume has been 6 Swengthening weak bituminous pavements
assuimed as follows and providing superior bituminous surfacing 5
® Low traffic volume 1500
vehicles/day
- Mc'&'jxum traffic volume Table 7. Deficiencies In the National Highways, cost of thelr
3500 vehieles/day removal and fuel economy possible.

., High traffic volume 10000 SNa. Daticiency Length Costof  Fuel economy
vehicles/day (km}) removal posslibie for
The cost of improvement has of deficllency year exci
been taken at cwrent figures. {itmcrores) (gg;?;f:s)

It is seen that the fuel savings — -
. oW grade seclons
alone give a first year return of 1 be upgraded
nearly 10 per cent. & wigened 671 100 4
The situaton in respect of the 2. Single lane road
e o be widened &
lgw_cr category of roads can bc strengthened 7371 737 52
sumilarly worked out as shown in 3 Stengthening
Table 8. two-lane pavements 19291 1450 182
The above figures indicate that - -
an investynent of the order of Rs
3000 Crors on roads other than Say 2300 240
Nauonal Highways will yield a
return of about 8 per cent during
the first year, in fuel savings
alone, Tabie 8
uel bill in the ro o osd category . Invest- ely fue
The towal fuel bill in the road : 8 Rosd cat Teta!  Min. | Likely fue!
ransport sector is around Rs 2500 < No_ sz = L(',g’;’)" ‘“.;““w";’a‘?' ""';’?; (”)‘“
. : i . of lexes
c',rore, excluding taxes. The road - ‘savings (Rs crores)
improvement programme sug- (Rs crores)
gested above (cost: Rs 5300 1. State Highways 96000 950 100
crore), will bring about fuel sav- 2. District Roads  6,00,000 1000 55
Ings to the extent of Rs 500 crore 3. Vilage Roads  4,00,000 500 30
annually. This is nearly one-f{ifth 4 Urbar Roads R
of the total fuel bill. If roads are ang owmers e =0 =
not improved, the amount repre- 2960 255
sents a national loss which could
have becen prevented. - - =
S0 ¢ INDIAN AUTO Seplember 1994
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25 On the milways, it should be possible 19 design mess eBcinnt
wehicles and Jocos.  An for rail track, inmiprovements i b offing are: new
mil-0-tic fastening systems, longer rails, more widespread wec of
comcrete tleepers, hadrened and  heavier mils, et bmgaomed track

should permit increase in axle load of wagons from 203 teames to 22
tenncs.

26 New designs of higher horse power locomotives showld enable
haulage of high capacity freights and passenger irainy sad increase the
rrain  speeds  generally.

27. In soad transport, the emphasis should be 1o increase camying
capacity and, at the same time 10 promote fuel efficiency and reduce
environmental pollution.  Bus designs will need, panicularly, 1o be

modemised 1o ensurc increased capacity as well as safe and comfort-
wble  rice.

2¥. The advent of containerisetion and changes in cargo handling
tcchniques should have a significant effect on port and shipping. The
sverage 1ize of ships will increase and ship designs will be modernised
o accommodate modemn  control system

29. In wviation, emphasis is on substitution of more energy efficient
sircraft with advances in acrodynamic designs, use of new lighter and
stronger materials and  improved flight management, communication
»nd navigation  systems.

\//‘/ VIll- Energy Conscrvation in Transport Sector

20. Transport sectcr accounts for nearly one-third of the total energy
consumption in the country. The maximum consumption of POL is by
the rman sector followed by civil aviation, railways and inland water
transport. In the interest of optimum use of encrgy, it will be desirable to



integrate rail sl sead sarvices with the milways taking care of bulk
mov + uplo prmery centres of distribution ‘and rosd wrsnsport
catering 10 further distibution of wtaffic o ultimate destinations.  The
guiding criterion should, of course, be 1o minimisc total cost of transpornt
and not just simply energy cost.

31. The fuel consumption by road vehicles happens 1o be quite high for
various reasons like Jow “engine performance due to poor maintenance
and a moch larger proportion of overaged vehicles, lack of waffic
planning leading 0 frequent traffic jams on highways and citics, and
shoddy upkeep of urben roads and highways. Moreover, the existing
trend towards more extensive use of two-wheelers must be discouraged.

32 The bulk of energy consumed on the milways is on traction. Of the
three existing modes of traction - sieam, dicsel and electric - steam is the
most incfficient. Tt is, therefore, rightly being phased. out by the end of the
Ninth Plan. Of the remaiming two, clectric traction is superior 1o dicsel
in situstions where traffic density is high as in the case of a double or a
multiple  line.

33. Energy can be saved by reducing the weight of trains through the
use of lighter matenals like aluminium in place of mild steel for wagons
and coeches and by restraining the present frequency of alowing and
accclerating  trains  through appropriate measures,

34, MG lines shoald be upgraded through:(a) track renewal with
welded rails; and (b) introduction of rolier bearing rolling stock in place
of plain bearing.

35. Shunting work in marshalling yards has slumped heavily due to
increasing shift towards block loading instead of piecemeal wagon
loading. A review of “sanctions” of diesel shunters in large marshalling
yards s, therefore, necessary 10 reduce shunting operations.

385




Fuel consumption savings (in per cent) possible by pavement widening

Terrain | Widening single lane to | Widening single lane to | Widening intermediate
intermediate lane two-lanes lane to two-lanes
Car | Truck | Bus Car | Truck | Bus Car | Truck = Bus
~ Plain 1 1 1 2 2 2 1 1 1
Rolling]| 5 | 3 | 2 | 8 | 3 | 2 | 2 | 2 | 2
Hilly 15 8 10 20 10 14 10 3 3
Idle fuel Consumption
" S. No. Vehicle Idle Fuel Consumption (cc/min) |
|1 Ambassador Car 13.0
2 Premier Padmini Car 10.5
3 Mahindra Jeep | 12.3
4 Tata Truck | 15.3
5 Ashok Leyland heavy duty truck 35.4




Fuel savings by various road improvement schemes

S. No. Nature of Improvement Fuel Saving (%)
- Widening single lane pavement to intermediate width and 5
improving its riding quality

= Widening single lane pavement tot two-lanes with minor 6
- improvement in riding quality

3 Widening single lane pavement to two-lanes, strengthening 10

the pavement and improving riding quality B
4 Providing thin bituminous surface on water-bound macadam 10
roads | S S
5 Paving earthen and gravel roads with a water-bound 15
macadam, Surfaced with thin bituminous course

6 Strengthening weak bituminous pavements and providing 5

superior bituminous surfacing




16 There is considerable scope for economising the use of POL through
better ship designs and through upgradation and modemisation of
shipping and port  opcrations.

17, Civil aviation sector is panicularly energy intensive and energy
conservation should be encouraged through substitution of encrgy
efficient  equipment and  better mrintenance and operations.

IX - Transport and Environment

38. Transport affects environment significantly. Aparnt from it effects on
the three main natural resouces - land, water and air, transporuation
has the ‘noise’ fall out too. Planning for transpont developminent as for
all other sectors,. must take into accoumt environmental efects of
devslopment.  Development plans should ensure the sustainability of

natural resources and provide for remedial measures against
environmental  degradation,

l.and Pollution

39. Land pollution is coniributed mainly by railway and roasd oconstruc-
tion. Railway line constructions in the past have not only disfigured the
life of the land, but have also induly disturbed the drainage of land by

interfering with the free flow of water across embankments.  Railways

should develop construction guidslines to minimise adverse cffects on

arainage, ctc. and, in particular, (o have compensatory vegetative
coverage hy planting fresh trees in bieu of those felled.

IRe
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40. Railways also contribute 1o deforestation by stll having 0 use
wooden sleepers on many existing lines.  There 1s need 10 extend the use
of cementy concrete and steel sleepers o be exclusion of wooden
sleepers.

41, Like railways, in the case of all major road construction activitics it s
necessary 1o assess the resvltant disturbance of the natural drainage of
land and soil or sediment erosion likely to lcad to chemical and
biological pollution and possible adverse effeas on physical and el
features of the arca.

42 The environmental inipacts of raod construction vary i their seventy
from one region to an orther.  ‘They are parucularly seveie in the
ecologically frail hilly arcas of the Himalayan region where the
problem is compounded by the aggravation of the nenance of landshdes
every year. land being an increasingly scarce resource, iy rmpontant
1o reckon with the cost of depletion of land in all development projects

Ailr  Pollution

43 Vcehicle emissions of carbon monoxide and other pollutents ¢ g hydos
carbons, nitrogen onide, cte. have increased greally dunng the past
decade because of the nise in the vehicle population and abscuie of
pollution control. Steps must be wken 10 enforce™ Air (Prevention amd
“omtrol of Pollutien) Aat 1981 with a view 1o rcduang pollutant
emitsions of wutomobiles. At the same tire it s nccessary 1o supply
improved  guality lead free petrol 1o road vehidies.

44, It is necessary to curb the proiiferation of (wo-siroke cupine scovter/
moped population to reduce air pollution. Encouragement should be
giver to produce three or fuur stroke cngines wstead of 1wo sitoke 1o
reduce their pollutant emissions. The right policy dirccion tor the future
will be to develop viable city bus services and other public ttaaspoa

Ixn7
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