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PREFACE

This report was prepared by The Aerospace Corporation for the
U.S. Department of Transportation (DOT), Transportation Systems Center,
as part of the DOT Vehicle In-Use Energv Conservation Program. The re-
port presents an assessment of proposed techniques for reducing fuel con-
sumption in the in-use light duty road vehicle {leet. The technical base for
this assessment was derived in part from preliminary screening studies and
other analyses conducted under the Vehicle In-Use program, and from a re-
view of the current report literature on the subject of automotive fuel economy
improvement.

The study treats three general classes of techniques for reducing
in-use vehicle fuel consumption: modification of vehicles, modification of
traffic flow, and modification of driver behavior. Techniques chosen for
examination in the category of vehicle and driver behavior modifications were
mutually selected by DOT/Aerospace using guidelines suggested by the resuits
of earlier studies in the Vehicle In-Use program. Techniques chosen for ex-
amination in the category of traffic flow modifications were obtained from a
brief examination of the subject literature and were necessarily limited to a
few representative approaches for which fuel consumption effects and related
data were found to be available. In total, 17 different techniques, including
33 specific devices/concepts, were examined. A principal element of the
study was the evaluation and ranking of thesce techniques in terms of their po-
tential contribution to the reduction of fuel consumption in the 1982 vehicle

fleet.
Appreciation is acknowledged for the guidance and assistance pro-

vided by Walter F. Harriott and Robert A. Walter of the Department of
Transportation, Transportation Systems Center, who served as DOT/TSC Tech-

nical Monitors for this study.
Funding for this effort was processed through SAMSO (AFSC) Con-
tract No. F04701-77-C-0078 under an interagency agreement.

iii Preceding page blank
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SUMMARY

An analysis and evaluation were made of the potential of techniques
for reducing the fuel consumption of in-use passenger cars and light duty
trucks. Three general classes of techniques were examined: (1} modification
of vehicles, (2) meodification of traffic {low, and (3] modification of driver
performance. Within each of these general classes, a large number of
potentially beneficial devices, concepts, aund approaches were evaluated.

The evaluation focused on potential fuel savings, cost, safety lmpacts, prab-
able lead time to implementation, and the identification of those techniques
offering the greatest henefit at the least cost,

An extensive review was conducted of the available descriptive
material, test data, and analyses performed by others for represcntative
techniques or classes of techniques which have been postulated to enable fuel
consumption reduction. In genecral, there are insufficient test data or analy-
sis results to firmly quantify potential fuel savings, costs, or probable
implementation rate. Therefore, a best estimate of each factor was made
for each technique examined; ranges of possible error in the selected esti-
mate are discussed at lenpth throughout the report.

The following are brief highlights which summarize (1} the tech-
niques examined, (2) the approach followed in the evaluation, (3) the impor-
tant characteristics and implementation factors for each technique, (4) the
integrated fuel economy savings for each general technique class, and (5)
conclusions as to the relative efficacy, cr ranking, of the individual

techniques.

S.1 TECHNIQUES CONSIDERED

The devices and techniques examined in this study are listed in
Table S-1. The choice of candidate approvaches was based in part on the
results of recent DOT-sponsored studies in the areas of aftermarket devices
and driver aid devices and on guidelines established by the DOT/TSC Vehicle
In-use Energy Conservation Seminar and Workshop of September 1976, In
the area of traffic modification techniques, the approaches selected were
obtained from a brief examination of the subject literature and were neces-
sarily limited to a few representative approaches for which fuel consumption

effects or related data were found to be available,



TABLE S-1, TECHNIQUES CONSIDERLD

Driver Performance

Vehicle Modifications Traffic Modifications Modifications

Spark Augmentation Devices Right Turn on Red Driver Training
Improved Carburetors One-way Streets Driver Ald Devices
Variable Accessory Operaticn Intersection Control - Manifold Vacuum

- Viscous Clutch Fan - Traific Actuated Gage

- Flectric Fan Signals - Accelerumeter

- Variable Accessory Drive ) S;Jtcilrer_nf:ggiignal ) ﬁifi;ile{?i‘éiack
Variable Cylinder Operation Network Control - Cruise Control
Intake Alr Temperature Control Exclusive Bus Lanes - MPG Meter

Engine Preheater - Fuel Totalizer
Tire Modifications
- Radial Tires
- Maintaining Pressure
- Overinflation
Drag Reduction Devices

Improved lLubricants

Improved Maintenance

S.2 GENERAL APPROACII

The general approach adopted in this study for determining fleet
fuel savings effects was as follows. The year 1982 was selected as the time
frame of reference for determining the applicability and fuel consumption
benefits of the various devices and approaches considered, A model of the
1382 passenger car and light duty truck fleets was developed to establish
the baseline characteristics of potentially applicable vehicles, A second
model, that of the 1976 light duty fleet, was developed and was used for
comparison purposes, The salient characteristics of these two fleets are
shown in Table S-2, A survey was then made of available literature and
reports on the devices and techniques under consideration, and on the basis
of the evidence so compiled, a best judgment was made of the potential of
each device for improving vehicle fuel economy. The fleet fuel savings
attributable to each technique were then established by applying their fuel

economy benefit to the total number of applicable vehicles in the fleet. -



£-S

TABLE 5-2.

SUMMARY OF FLEET CHARACTERISTICS

1976

1982

Passenger

Light Duty Trucks

Light Duty Trucks

—
In Operatlon,
millions
(diescls)

Vehicles Miles
Traveled, billions

Fuel Consumed,
gal, billions

Average Miles/Yr

Average MPG

- Passenger
Cars <6000 6-10, 000 Fleet Cars < 6000 G-10, 000 Flect
GVW GVW GVW GVW

99,7 15,1 b. 7 121,5 109.53 20,2 11,6 141, 1

(0. 08) {M (0) (0. 0/ (4. 3 (0. {0 (4. 7
1107, 7 159, 0 80,7 1347, 4 1224.8 212.2 131, 7 1568, 7

73. 4 1{.0 8.1 32.5 65,2 11,4 13,2 89. 8
i{,100 10, 600 12,100 11,100 11, 200 10, 500 11, 300 11,100

15,1 14,4 10.0 14.6 18, 8 18. 6 10,0 1705




The fuel savings for the several techniques within a general class were
then integrated to obtain an aggregate fuel savings effect.

This dual model of the in-use vehicle fleet served two purposes.
First, the 1982 time frame allows sufficient time for the substantial imple-
mentation of the various proposed techniques for reducing fuel consumption
in the fleet. Second, the difference in the features of the current and 1982
fleets provides the basis far assessing the changing applicability and effec-
tive lifetime of a given technique, thereby yielding a measure of its net

value as referenced to a projected implementation timetable.

S.3 SUMMARY OF CHARACTERISTICS AND
IMPLEMENTATION FACTORS

Table S-3 contains a sumrary of the more important characteris-
tics and implementation factors which bear upon the utility or viability of the

fuel consumption reduction techniques examined. Each technique is briefly

discussed below.

S.3.1 Vehicle Modifications

S.3.1.1 Spark Augmentation Devices

The spark augmentation device category includes electronic, high
energy, and multiple spark ignition systems. They are assumed applicable
to all spark ignition vehicles not already OEM:E or aftermarket-equipped
with such systems. Starting in 1975, all domestic new cars have been
equipped with breakerless electronic ignition systems. Thus, in 1982, these
aftermarket devices will be applicable to only 28. 5% of the 141, 100, 000
vehicle passenger car plus light duty truck fleet. Their use is estimated to
result in an average fuel economy (miles per gallon) increase of only 0.25%;
this provides a fuel savings for the 1982 total vehicle fleet of about 0. 05
killion gallons of gasoline in that single year, or 0.05% of the 89. 8 billion
gallons projected for consumption in the absence of the fuel savings tech-
niques considered here. The uncertainty in the estimate of fuel ¢economy
improvement could result in an actual fuel savings of from 0 to 0.19 hillion

gallons. The nominal value of 0, 05 billion gallons saved provides a cost

“OEM -= Original Equipment Supplied by Manufacturer,
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TABLE S-3.

FACTORS--PROJECTED 1982 IN-USE FLEET

SUMMARY OF CHARACTERISTICS AND IMPLEMENTATION

Fuel Fleet Fuel Savings®
Economy Applica- Fleel Fuel Payback
Improve - bility Number of Unce rtainty Cost Unit Cost of Nati?{lal Time .
ment to Fleet Vehicles 9 Range Savings Technique Cost Required”
Technique (percent) (percent) {Milliens} {107 galy {peFcent) (107 gal) {3Billions} (%) {$Billions) {years)
VEHICLE
MODIFICATIONS
o Spark Augmentation Devices 0.25 28.5 40, 2 0,04 0,08 0-0,19 0. 034 75 3,01 88.53
o Improved Carburetors 1.0 94,0 132.6 0. 83 0.93 0 - 2.44 0,582 150 19. 89 34,18
© Variable Accessory Operation
Vigcous Clutch Fan c.4 45,9 64,8 0,19 0,21 0-0,19 0,132 45 2,92 22.12
Flectric Fan 2.0 100.0 141,11 1.78 1.98 1.33-2.33 1.245 100 14. 11 11.33
f
Variable Accessory Drive 5.4/2.8 1C0. 0 141.1 3. 86 3.96 3.00-4, 06 2.494 80 11,29 3.(:r5/6.31f
o Variable Cylinder Operation 8,7 54.0 77.0 3.94 4,39 2,72-5.65 2,758 100 7. 70 2.79
o Engine Prehedler 1.0 34, 0 48,0 0,10 0,11 0-0.10 0,070 b2 3,69 Infinite
(2,97 fixed
cost plus
0. 72 annual
uperating
cost)
o Tire Modifications
Radial Tires 2.2 27,0 38,0 G, 67 0,79 Q,47-0,77 6,469 12> 4, 75 10.13
Maintaming Pressure 1,070, 84 100, 0 141, 1 1.02 1.14 0.38-1,31 6. 714 7 n.99 1.29
Overintlation u.o/a.-uh 100, ¢ 141.1 4,01 4.47 1,97-4,01 2.507 7 0.99 0. 35
o Drag Reduction Devices ¢.0/1, 0 86,3 121.7 1.33 1,48 0,70-1, 9% 0,933 100/65 11.67 12,51
o Improved Lubiicanls 3.0 100, 0 141.1 2,62 2.91 Le 705,08 1.5831 5. 80 t.24 0, 68
(yearly)
o Improved Maintenance 0.757/1. 1 67,5 95,5 0,63 0,70 n-1,2a 0. 438 42/10% | 4.01/0.95 | tnfinite

(yearly}




TABLE S-3.

SUMMARY OF CHARACTERISTICS AND IMPLEMENTATION
FACTORS--PROIJECTED 1982 IN-USE FLEET {Continued)

9-s

Fuel Fleet Fuel Savinga®
Economy Applica- Fleet Fuel Payback
Impraove - biliry Number of Uncertainty | Cost Unit Cost of | National Tirne
Techni ment to Fleet Vehicles q Range Savings Technigue® | Costd Required®
cehninque (percent) (percent) | (Millions}) {10 gal) [percent) (o7 gall {$Billions) {$) (Billions! (years)
TRAFFIC
MODIFICATIONS
v Right Turn on Red Z.f:/‘l.(}l N, A, N. A, 0,02 0,02 0.007-0.043 0,011 50 a, 0066 0. 06
o One-Way Streets 12,0 N, A, N, A, NO DATA AVAILABLE TQ PERMIT QUANTIFICATION OF BENEFITS
o Intersection Control
Traffic Actiuated Lo, 0/, 6" NLA. N. A, 0. 86 0.9 0. 39-1.42 0. 602 8000 0.70 1,17
Optimum Signal Lengrhs 0.5 N.A. N.A. 0, 55 0,61 0.27-0,83 0, 385 300 Q.07 0.14
o Nerwork Control 6.0 N A N Al 0,68 0,76 0,20-1. 34 0,477 2, 000, 000" 1.16 2.43
o Exclusive Bus Lines New tive N A, N, AL NOT A VIARLET APPROACIL FOR RFDLCTION OF AUTOMORILE FITE L CONSUMPTION
DRIVER BLIAVIOR
MODIFICAT IONS
—_— T | l)
5 Driver Triining L0 ool [1az e 720 27 94, 2770 40P | 4L 7o as VoL sata 000 L asada, 290 5g 208471, 11P |2, 2 /3, 700
Ga6570,07
o Driver Aid Devices 10 i, 3 136, 4 2. h2 2,81 Dodi-d,12 1,764 IS a7 2.70
{Manifold Vaeaum Gave)

“Flect fuel SaNVINgy ‘5 bisced on [JL'OJL‘('lﬁd mmileaue :ICLumul,utud/g;‘sokne consumed in

IWehicles with rmecbanteal breaker points/ vehicles with breake rless
guar 1982 {1560+ 107 aules, 89.%8 » 107 sallpns).

clectronic systems.
s

; K . . .
"Based on fucl cost of 0, 70/ uallon, CGoaventional diagnosis/exhaust pas analysis.

3 . : . . 3
“Procurement and instollation of cquipment or services, Urban areas/central business districts.

do - . . . : . . n, . .
Total cost to impiement technique for applicable vehicles in fleet. 6-lane arterials!r-lane arterials.

CTime 1o recover total nationil cost via annual fuel cost savings indicated foe 1952,

1

MBasod on $20, 000 per intersection and 100 irtersections pur neteork.
Vehicles withfwithout air conditioning p]\/mnr!atory training tor all d rL\crs/Lminhg Lo licensing ol new
drivers, starting in 1974,
SBias ph fradial
ANumber of trained drivers, millions.

N.A. - Not Applicable.

I . .
YHias plv/radial, based on 8 psi overintlalion (passenger cars)

i .
Front dam plus rear spoiler/front dam wlone.
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savings of $0. 03 billion (based on a fuel cost of %0. 70/gallon).:‘ﬁ At an
estimated unit cost of $75, the national cost to have equipped the applicable
40,200, 000 vehicles is $3. 01 billion. With the yearly cost savings value
noted above, it would requirc over 88 yecars to recover the cost incurred in

equipping the vehicles with these devices.

S5.3.1.2. Improved Carburetors

A sonic carburetor, as typified by the Dresserator system, was
selected to represent the improved retrofit carburetor class. By 1982, they
could be incorporated in 94% of the vehicle fleet (132, 600, 000 vehicles),
With an estimated average effective mpg increase of 1. 0%, a fuel savings of
0. 83 billion gallons could be realized in the year 1982 (0.937,), with a fuel
cost savings of $0. 58 billion. With an estimated installed cost of $150 each,
the total national cost is $19. 89 billion. Over 34 years would be required to

recover this cost from fuel cost savings at the above stated rate.

5.3.1.3 Variable Accessory Operation

a. Viscous clutch fan -- this system is used extensively on cars

equipped with factory-installed air conditioning. [t provides maximum fan
per/ormance at low speeds and reduces power consumption at higher engine
speeds by lowering the fan-to-engine speed ratio. It could be applicable to
45. 9% of the 1982 vehicle fleet. With an estimated overall mpg improve-
ment of 0.4%, 0.19 billion gallons of gasoline could be saved in the year
1982 (0. 21%), with a cost savings value of $0. 13 billion. With a unit cost of
%45, the total naticnal cost would be $2. 92 billion, which would require over

22 years to pay back at the above fuel cost savings annual rate.

b. Electric fan -- the replacement of the engine-driven fan with
an electrically driven, thermostatically controlled fan permits a better
mounting arrangement which improves fan efficiency and euables the fan to
be turned on and off in response to cooling needs, The resulting estimated
mpg increase is 2. 0%. When applied to all vehicles in the 1982 fleet, it
would result in a fleet fuel savings of 1, 78 billian gallons in 1982 (1. 98%),

with an associated fuel cost savings of $1. 24 billion. With a unit cost

"The value of cost savings 1s directly proportional to the assumed value of
fuel cost.



of $100, however, it would result in a total national cost of $14.11 billion
and require over 11 years to recover this cost through annual fuel cost

savings.

¢. Variable accessory drive -- the use of a variable ratio

accessory drive system can result in a significant reduction in the overall
power requirements of the accessories. Tests indicate composite fuel
cconomy benefits of 2. 8% without air conditioning and 5.4% with air condi-
tioning. This type of system could be applicable to the entire 1982 fleet
and provide fuel savings in that year of 3.56 billion gallons or 3.96% at a
fuel cost savings of $2.49 billion. At a unit cost of $80, the total national
cost would be $11.29 billion. About 3-1/2 years would be required to re-
cover costs via annual fuel cost savings for air conditioned vehicles in the

fleet, and over 6 years for non-air conditioned vehicles.

S.3.1.4 Variable Cylinder Operation

In the variable cylinder engine concept, fuel economy improve-
ments are achieved by deactivating every other cylinder in the firing order,
thereby effectively reducing the displacement of the engine, In a V-8 engine,
this may be accomplished at the carburetor by terminating fuel flow to one-
hal- uf the cylinders., This type of system could be retrofitted to approxi-
mately 54% of the 1982 vehicle fleet, Cormputer simulations predict an
average fuel economy increase of 8. 7%. This would result in a fuel savings
of 3, 94 billion gallons in 1982 (4. 39%), with a fuel cost savings of $2. 7 billion.
At a $100 unit cost, the total national cost would be $7.7 billion, This cost
could be recovered in slightly under 3 years at the annual fuel cost savings

value noted above.

S.3.1.5 Engine Preheater

The engine preheater is an electrical resistance heating device
which is installed in the engine coolant line and acts to heat and recirculate
the engine coolant. It is offered as an aid to quick and easy starts in cold
weather and may alsc minimize engine wear effects related to cold starting.
An average fuel economy improvement of 1. 0% was estirnated for this device,
at cold start ambient conditions at or below freezing. Approximately 11, 3%

of the vehicle fleet vehicle-miles-traveled (VMT) occurs in this temperature



range. For this fraction of the VMT, a 1% mpg improvement would yield a
fuel savings of about 100 million gallans in 1982 (0. 11%), and a fuel cost
savings of $0. 07 billion. At a unit cost of $62, this results in a total national
fixed cost of $2. 97 billion. However, there is an additional annual operating
cost of $0. 72 hillion, which exceeds the annual fuel cost savings. Thus, the
procurement and installation costs of this device are not recoverable via

fuel savings.

$.3,1.6 Tire Modifications

a. Radial tires -~ radial tires are currently in production by
tire manufacturers for all sectors of the motor vehicle population, including
installation on new passenger cars and light duty trucks. On a retrofit
basis, it is estimated that radial tires could be added to 27% of the 1982
fleet, at an average overall fuel economy improvement value of 2. 5%. This
would result in a fuel savings of 0. 67 billion gallons in that year {C. 75%),
and a {uel cost savings of $0.47 billion. At a unit cost per vehicle of $125,
the total national cost would be $4.75 billion, which would require 10 years to
recover via annual fuel cost savings. lowever, the longer life and/or
improved safety of radial tires would have to be considered by the consumer

as vwell as the projected fuel cost savings.

b, Maintaining tire pressure -- maintaining the recommended

inflation pressure provides an immediate way of recovering fuel losses
caused by vehicles operating on underinflited tires. Based on current
characteristics, it is estimated that 30% of the fleet would be operating at

4 psi below the recommended pressure and the remaining 70% of the fleet at
Z psi under the recommended pressure., At an effective fuel economy
improvement of 1, 9% for bias ply tires and 0. 8" for radial tires, maintain-
ing recommended tire pressure in the 1982 fleet would save 1,02 billion
gallons (1, 14%), with a fuel cost savings of $0. 71 billion in that year. At a
unit cost of $7 {for a set of valve stern pressure indicators and a tire pres-
sure gage), the total national cost is 30. 69 billion. This cost could be offset

by the aunnual fuel cost savings in a little under 1-1/2 years,

c. Overinflation -- operating the passenger car and light duty
truck fleets at the maximum rated pressvre of +8 psi and +15 psi, respec-

tively, would result in a greater fuel savings than either converting to

5-9



radials or maintaining recommended tire pressure. At an average fuel
economy improvement of 6.0% for bias ply tires and 2. 4% for radial tires,
the 1982 fleet could have a fuel savings of 4. 01 billion gallons (4.47% of 1982
consumption) over that achievable by maintaining pressure, and a fuel cost
saving of $2. 81 billion. Though the equipment is not essential, a unit cost of
$7 based on the purchase of valve stem pressure indicators and a tire pres-
sure gage was assumed to be incurred; on this basis, the national cost would
be $0. 99 billion. This could be offset by annual fuel cost savings in less

than 1/2 year.

S.3.1.7 Drag Reduction Devices

Front dam and rear spoiler combinations installed on passenger
cars are estimated to improve average fuel economy by 2.0%, and 1, 0%, for
the front dam alone. It is estimated that these devices are applicable to
86% of the 1982 fleet (front dam only on light duty trucks). This would result
in a2 fuel savings of 1. 33 billion gallons in 1982 (1,48%), and a fuel cost
savings of $0. 93 billion, DBased on a unit cost of $3100 for the dam plus
spoiler and $65 for the front dam alone, the total national cost would be
$11. 67 billion. This would require over 12 years to recover via fuel cost

savings.

S.3.1.8 Improved Lubricants

Synthetic lubricants and mineral oils with improved friction-
modifying additives are being developed and marketed to reduce eungine and
differential friction and thus improve [uel economy. The available vehicle
test data are scattered. An average fuel economy benefit of 3% due to the
combined effect of improved engine and differential oils was selected as a
representative value. When applied to the total 1982 fleet, this resulted in
a fuel savings of 2, 62 billion gallons and a {uel cost savings of $1. 83 billion.
These cost figures are based on the use of a friction-modified mineral-
based engine oil at an average cost of 31, 40/qt, in place of conventional oil
at $0.80/qt. The oil consumption rate was assumed to remain unchauged at
3 quarts per year, and the oil was assumed to be changed every 6 months
at 4.5 quarts per change. This resulted in an additional annual expense of
$7.20. The average yearly cast for differential fluid replacement (occurring

once every 5 years) was $1. 60, resulting in a total annual additionzal expense



of $8. 80. This resulted in a total national cost in 1982 of $1. 24 billicon,

which is more than offset by the fuel cost savings indicated.

5.3.1,92 Improved Maintenance

The concept of improved maintenance assumes the incorporation
of a 6-month tune-up interval for 70% of the spark ignition vehicles which are
currently on 2 12-month tuneup maintenance interval (the remaining 30% are
considered to already be on a fixed, short-term maintenance schedule), It
is estimated that the fuel economy improvements for this increased-
frequency tune-up schedule are 1. 1% for vehicles with breakerless electronic
igniticn systems and 0. 75% for those with mechanical breaker point ignition
systems. In the 1982 fleet, this would result in a fuel savings of 0,63
billion gallons for that year (0. 7%}, and a fuel cost savings of $0. 44 billion.
Two cost factors were considered. The first assumed a conventional diag-
nastic procedure costing $42 per vehicle test. The second assumed tune-up
adjustments were made in accordance with indicated requirements of a
diagnostic exhaust emission test, and at a cost of $10 in addition to the
present average annual tune-up cost per vehicle. On the first basis the
annual national tune-up costs are $4. 01 billion, and in the second case the
annual costs are 830, 85 billion. In the last case, the average annual repair

cost is about twice the dollar value of the average annual fuel savings.

S.3.2 Traffic Modifications

5.3.2.1 Right Turn on Red

The concept of right turn on red {(RTOR) permits the driver of a
vehicle to turn right on a red traffic signal. Under one rule, a driver is
permitted to turn right on red only where designated by sign (the sign per-
missive or "'eastern' rule). The second rule permits a right turn unless a
sign is posted to prohibit it (the general permissive or "'western'' rule). It
is cstimated that RTOR increases average urban fuel economy by 2. 6%,
except in central business districts where the improvement is 4. 9%. By
extending the general permissive RTOR rule to those areas where it is not
now in effect, it is estimated for 1982 that 0. 02 billion gallons of fuel
(0. 02%) would be saved, with an attendant fuel cost savings of $0. 01 billion.
At a unit cost of $50 for sign installation where required, the total national

cost 1n these additional metropolitan areas i1s $0. 0006 billion. These fixed
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costs could be recavered in about 1 month from the assocliated fuel cost

savings.

5.3.2.2 Oune-Way Streets

Two-way streets can be converted to one-way operation as a
means of reducing congestion and increasing the capacity. Simulations of a
portion of the Washington, D.C. network, for example, showed an average
increase in fuel economy of 12% while average speed increased 22%. How-
ever,. the applicability of one~way streets on a nationwide basis 1s indeter-
minate because of insufficient information regarding the miles of one-way
streets in operation at the present time, the fraction of urban VMT traveled

on one-way streets, or the growth potential for additiconal one-way streets. “

S.3.2.3 Intersection Control

a. Traftic actuated control -- in traffic actuated control, the

time of each green signal interval is determined in response to the volume
of traffic as indicated by traffic detectors. It is assumed to be applicable to
4- and 6-lane arterials nationwide and is estimated to provide a 109% fuel
econcmy improvement for b-lane arterials and a 5% improvement for 4-lane
arterials. About 6% of the urban VMT is traveled on é6-lane arterials and
about 20% on 4-lane arterials. These factors combine to provide a fleet fuel
savings of 0. 86 billion gallons in 1982 (0. 96%), with a fuel cost savings of
$0. 60 billion. Approximately 88,000 pre-tirn.ed intersections could be con-
verted to traffic actuated signal control by 1982 (in addition to conversions
anticipated). At a unit cost of $3000 per intersection, the total national cost
would be $0. 70 billion, The annual fuel cost savings nearly equals the esti-

mated implementation costs; thus this approach is very cost effective.

b. Optimized signal length -- pre-timed traffic con