An Optimum Fuel Consumption
Model for the Transport of
Cargoes by Road Vehicles
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Introduction:
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Factors Affecting Fuel
Consumption in Road
Transportation
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Literature Review:
a) Drivers’ Behavior Models:
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b) Gary Hicks and Clarkson Model

-1
Qm =16.57 x P xV — xexp(0.0195V)

|®
(17
(1
:_
(P
<
(L
|—
Q
(P
g (_i-
L ‘—n
(P
—
=)
o
)
-
L
O
)
o
)
®
/i



Research Methodology



Variable

Function Type Used in the Model

Average slope

TOPO

Width of the road

W

Sight distance

SIGHT-DIS

Shoulder

ADGE

Right of Way

WAYSIGHT

Topography of the Road

M=Mountain
L= Land
T=Terrain

Total Passenger Car Equivalent

PCE TOTAL

Passenger Car Equivalent for Trucks

PCE TRUCK

Ratio of Truck PCE to Total PCE

PCE TRUCK
PCE TOTAL

Level of Service

L.O.S.
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Linear function

Logarithmic function

Variables

Selected Model

Variables

Selected Model

Fixed

64.96
(8.489)

Ln(Fixed)

57.672
(16.101)

ADGE

4.327
(1.816)

Ln(ADGE)

8.638
(1.956)

TOPO

-3.377
(-9.237)

Ln(TOPO)

-11.729
(-8.635)

L.O.S.

15.77
(-3.421)

Ln(L.O.S.)

-1.918
(-2.432)

PCE TRUCK
PCE TOTAL

-5.94
(-1.048)

Ln[(

PCE TRUCK

PCE TOTAL

)]

-3.95
(-0.948)

RZ

0.8

R2

0.79

SE

2.83

SE

2.87

F

36.92

F

35.25

N

41

N

41




z1) Lirjezlr

V = 65+ 4.3(ADGE) — 3.4(TOPO) —15.8(L.0.S.) — 5.9(L=C TRUCK

PCETOTAL

o) Laocjeifitriralle

V =57.7+8.6(ADGE) -11.7(TOPQO) —-1.9(L.O.S.) - 39(@)

PCETOTAL



EOIRSPEEEE
V=854 S(ADCE -3 A(TORV)-15.8(L.0).5.)-5.¢

EXP[[65+4.3(ADGE) —3.4(TOPO)—15.8(L.0.S.)~5.9(CE TRUCK y14 51957

O = 62.8x PCE TOTAL
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Conclusions and
Recommendations
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Table 3-1: The Impact of Model Variables on
the Fuel Consumption

Variable Increase of the Variable for Optimizing the Increase of the
Fuel Consumption Speed (Km/hr)
AGDE 0.5m Shoulder 0.20 0.002 2.16
Increase
TOPO 1% Decrease of the 0.487 0.00487 3.337
Slope
L.O.S. 0.1 Increase in L.O.S. 0.0119 0.000119 -1.577
iy 1% Decrease of 0.01 0.0001 0.06
Trucks Ratio to Total




Variable Decrease of the Variable to Increase the | Decrease of the Speed
fuel Consumption (Km/hr)
AGDE 0.5m Shoulder Increase 0.20 0.002 2.16
No Shoulder 1.037 0.01037 10.82
TOPO 1% Slopes as 0.487 0.00487 3.377
Compared to 0
L.O.S. 0.1 Decrease in L.O.S. | -0.0341 [-0.000341 -1.577
i 1% Increase of Trucks 0.01 0.0001 0.06
Ratio to Total




‘me]m tlopl o =gl Coplstipaution
reifile Mlzipiziejennenit \Vioele s
SECNEOINNENSPIORECRNNERV O

-

cipinllnle), Recgzirelinie) itple Cost cipjel

>
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