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Abstract

According to current researches, one of the important factors for improvement
of motor cars efficiency during cargo transportation in Georgia is the provision of
adaptation of motor vehicles’ traction and speed properties to driving conditions. One
of the efficient methods for achievement of this task is the selection of motor vehicle’s
engine power according to the driving conditions, and that will stipulate high values of
average speed of movement and of profitability with minimal expenses of fuel and
other materials supplies.

It is established that characteristic integral parameter of assessment of motor
vehicles’ traction and speed properties and of their adaptation to operation conditions
in real driving conditions in transportation flows is the power-to-weight ratio of motor
vehicles. It characterizes the level of motor vehicle’s supply with energy. Motor cars
with low power-to-weight ratio are moving with low speed at the raising roads on the
low steps of transmission under high load conditions (modes), and due to this fact the
fuel consumption on the road increases; at the same time transportation flows traffic is
hampered and traffic safety is lowered. In case of use of motor cars with high power-
to-weight ratio all mentioned parameters improve.

Proceeding from abovementioned under given road conditions those value of
power-to-weight ratio should be considered as the rational value of motor vehicles’
power-to-weight ratio, which will ensure the complete implementation of motor
vehicles’ operational properties and at the same time will provide maximum specific
performance of cargo transportation with minimal material expenses. According to
mentioned above, from the viewpoint of cargo transportation efficiency in Georgia
and by taking into account the peculiarities of operating conditions in Georgia the
elaboration of methods for determination of rational power-to-weigth ratio of freight
transport and of creation of corresponding motor vehicles fleet is at present the topical
scientific problem.

In the introduction are shown the topicality of the work, its objective, major
tasks, scientific novelty and is briefly reviewed the essence of the work.

In the first chapter are considered and analyzed current literary sources, which
are related to the efficiency of cargo transportation, as well as to the factors acting on
it and the methods of assessment and improvement of its efficiency. It is established
that basic requirements for achievement of high level of efficiency is the provision of
motor vehicles’ operational properties adaptation to the road traffic conditions and
complete implementation of parameters determining the efficiency of their operation.

In the second chapter are studied the capabilities of improvement of motor
vehicles’ efficiency during cargo transportation by road (trucking) in Georgia by
means of selection of rational values of their technical parameters.

In the third chapter is given the assessment of economic and ecological
efficiency of results of researches carried out within the frameworks of this work.

Within the framework of the thesis work by means of carried out researches has
been established that transportation system of freight vehicle has significant reserves
for improvement of the efficiency of transportation, implementation of which is to a
great extent depended with the degree of adaptation of motor vehicle power-to-weight
ratio to road conditions. Growth in degree of adaptation provides the increase in
average speed of movement and in profitability with minimal consumption of the fuel
and other material supplies, that in the end allows to rise by 15-20% the efficiency of
freight transportation by road (trucking) in Georgia.
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Mathematical model is elaborated, which (in case of computer implementation
of calculation of motor vehicles’ specific performance — average speed of movement
and fuel consumption on the road) in contradistinction from the current model
foresees the variability of road longitudinal and cross profile elements and of
transportation stream parameters, according to real conditions of motor vehicles
traffic; engine operation in partially and variable load conditions (modes); transition
process of motor vehicle transmission step switching.

It is established for road condition of Georgia, that rational value of power-to-
weight ratio for motor vehicles of 11l and IV class of N, category with average load-

carrying capacity is equal to Pg=12,5..13,0 kwt per ton, while for freight vehicles and
motor-vehicle trains of V, VI and VII class of N3 category with heavy load-carrying

capacity P¢=7,5...8.0 kwt per ton.

Implementation of research results will increase by 20% in average the specific
performance of freight vehicles in Georgia (in particular the cost of 1 mln. ton-km
work implemented by motor-vehicle train of MAZ-6622 car model is reduced by
1450 GEL, while for motor-vehicle train “Mercedes Benz Actros-1853 approximately
by 1000 GEL) and will provide reduction of fuel consumption on the road by 3...4%,
and respectively, 5-7% decrease in the volume content of CO in exhaust gases.
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R365@000

533 ™IMI0g0 930l INdM3Mol BmEgmodgdols 3OMaMsds
“AUTOGR”

REAL NN@ (50@),NC (509),MM(3,8),NOB(3,8),NE1(50d),NAC(3)
REAL KAK (3),NNE(7),NNC(7),MM1(509),NE(5@@),NNAC(3),KKAK(3)
REAL IGE(3,1900),NEE(3,100),NCA,MMO,NN,NEMAX,MM
DIMENSION BB1B(2@),35(599)

DIMENSION AV(50@),AN(5@@)

DIMENSION V(1@0@),S(10@), SS(12@), SI(10d),AN1(29)
DIMENSION V1(2@),DE(2@), AAN(500)

DIMENSION G(8),G1(8),P(8),P1(8),V1(5@0@)

DIMENSION QS(5@9),GE (509)
COMMON/SUB/NM(20@),AA(20)IKK(209),IND(20),KN,KP
COMMON/SEL/A(3,3)B(3),X(3)

TYPE *,”SeiyvaneT i.d. gzaze moZraobisas”

CALL ASFILE(l)

READ(1,404)M
READ(1,404)N
READ(1,407
READ(1,4@7)(SS(I

READ(1,407)(S(1),I=1,NR)
READ(1,407)(V(J),J=1,NR)

READ(1,407)V@

FORMAT(1218)

FORMAT(10F8,9)

CALL CLOSE(1)

TYPE *,”SeiyvaneT i.d. AVTOMOBILIS”

CALL ASFILE(2)
READ(1,407)GA,AKW,F,RK,B1d@,BR

READ(1,4@7) ANMAX,NEMAX,GEXX,GEMAX,ANKP

=1,MR)

(sn()
(SS(1),I=1,MR)
(S(1),1=
J=

vvvvvv

)

( )
READ(1,4@7)A(7),A(8)
READ(L,4@4)KP,K1N,K2N,KNK
READ(L,4@7)(BB1B(l),|=1,KP)
READ(L,4@7)(DE(l),I=1,KP)
READ(L,4@4)(IND(1),I=1,KP-1)
READ(1,4@7)(AA(l),I=1,KP-1)
READ(L,4@7)(ANL(I),I=1,KP)
READ(L,4@4)KNM
READ(Z,4@7)(NM(I),I=1,KNM)
READ(L,4@4)(IKK(1),1=1,KNM)
DO 450 I=1, 8
READ(1,4@7)(NOB(J,1),J=1, 3)
DO 451 1=1, 8
READ(1,4@7)(MM(J,1),J=1, 3)
READ(1,497)(G(l),1=1, 8)
READ(1,4@7)(G1(l),I=1, 8)
READ(L,4@7)(P(1),I=1, 8)
READ(1,4QJ7)(P1( )1=1, 8)
READ(1,404)KN

128



READ(1,4@4)KN

DO 46@ 1=1,KNX
READ(L,407)(IGE(J,1),J=1, 3)
CONTINUE

DO 461 1=1, KNX
READ(1,4@7)(NEE(,1),1=1, 3)
CONTINUE

CALL CLOSE(1)

H=0.5

H1=0.25

S1=0.

S2=0.

$3=0.

$51=(@.

EPS=@.1

=@

=1

K7=1

J=1
FO=0.012
A33=2.5
TR=0.85
TR1=0.92
11=1
VV=V@
AV(11)=VQD
M=1

N=1

NC(11)=(F@* (1.+(@.02 16+ VV)**2)*GA*VV)/(1@0D. *TR)+(AKW* F¥VV* * 3

(1000 *TR)+(GA*SII(M)*VV)/(1003.*TR)
NCA=NC(I1)

CALL SUBAL (VV,NCA, IK)

PRINT 201,VV,NCA,IK
FORMAT(GX,'VV=",F5.2,3X,'NC=",F6.0,3X, IK=",12)

BIK=BB1B(IK)

NN@(11)=VV*BIK*BR*B1@/(6.28*RK)

AN(1)=NN@(I1)

MMO=159.255*NC(I1)/NN@(I1)

PRINT 2099,NC(11),IK,NN@(I1),MMO
FORMAT(14X,'NC-—-IK-—NN@—-MMO’,/,6X,F8.9,18,F12.3,F6.9/)
DO 56 11=1,8
IF(((GI).LE.NN@(I1)).AND.(NN@(11).LE.G1(11))).AND.((P(11).
LE.MMO).AND.(MMO.LE.P1(11))))GO TO 997

CONTINUE

PRINT *,” MONACEMtA Secdoma P,P1,G,G1’
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KALPA=I
K=KALPA+1

IF(K.GE.8)K=8
PRINT 728,IK,K
FORMAT(9X,'IK=",134X,'K="11)
DO 5 11=1,3
NAC(I)=MM(I1,K)
KAK(I1)=NOB(II,K)
CONTINUE

DO 6 1J=1,3
A(lJ,1)=1
A(lJ,2)=KAK(1J)
A(lJ,3)=KAK(1))**2
DO 53 K8=1,3
B(K8)=NAC(K8)
CALL SELIM(3)

Ad=(BIK**2*B1@**2*BR**2*TR*9 81)/(6.28*RK**2*GA*DE(IK))

A5=(A7*BIK*B10*9.81*BR)/(GA*DE(IK)*6.28*RK)
AB=(6.32*%9.81*RK*AB)/(GA*DE(IK)*BIK*B1@*BR)
AA1=A4*B(1)-A5

AA2=A4*B(2)

AA3=A4*B(3)-A6

AA4=A9

I=1+1

AN(1+1)=AN(I)+H* (AAL+AA2*AN(I)+AA3* AN(I)**2-AA4*SII(M))
IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX
MM1(I+1)=B(1)+B(2)*AN(I+1)+B(3)*AN(I+1)* *2
NE(I+1)=MM1(1+1)*AN(I+1)/159.255
AV(I+1)=(6.28*AN(1+1)*RK)/(B1@*BIK*BR)

INN=I

FORMAT(6X,’AN=",F6.2,3X, MM=",F6.9,3X,'NE=",F5.9,3X,'V=",F6.3)
PRINT 203 AN(I+1),MM1(1+1),NE(I+1),AV(I+1)
IF((AN(I+1)-AN(1)).LT.@.AND.AN(I+1).LT.35.) GO TO 231
CONTINUE

S5(J)=((AV(I)+AV(1+1))/2.)*H

SS1=55(J)+SS1

J=J+1

PRINT 204,551,
FORMAT(15X,’S=",F8.3,5X,’l=",15)
IF(SS1-SS(M))37,37,38
IF(SS1-S(N))3,4,4

N=N+1

PRINT 211,N
FORMAT(9X,'N=",12)
S(N)=S(N)+S(N-1)
IF(N-NR)67,67,68
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IF(AV(I+1)-V(N))12,12,78
IF(ABS(AV(I+1)-V(N))-EPS)43,43,13

=1+1

AV(I+1)=V(N)
NE(I1+1)=(F@*(1.+(@.0216*AV(I+1))**2)*GA*AV(I+1))/
(100@.*TR)+(AKW*F*AV(I+1)**3)/(103@.*TR)+(GA*SII(M)*
AV(1+1))/(19@@.*TR)

IF(NE(I1+1).GT.NEMAX) NE(I+1)=NEMAX
IF(NE(I1+1).GE.@.) GO TO 999
NCA=ABS(NE(I+1)*TR*TR1)

IF(NCA.GT.NEMAX) NCA=NEMAX

VV=V(N)

CALL SUBAL (VV,NCA,IK)

PRINT 299,VV,NCA,IK

FORMAT(6X, VV=",F5.2,3X,’NC=",F5.0,3X, IK=",12)
BIK=BB1B(IK)
AN(I+1)=AV(I1+1)*BIK*B1@3*BR/(6.28*RK)
IF(AN(1+1).GE. ANMAX)AN(I+1)=ANMAX
S5(J)=AV(I+1)*H

SS1=S5(J)+SS1

PRINT 2@4,SS1,1

J=J+1

GO TO 131

[11=I

IF(AN(I+1)-AN1(IK))67,26,26
A5=(A7*BIK*B1@*9.81*BR)/(GA*DE(IK)*6.28*RK)
A6=(6.32%9.81*RK)/(GA*DE(IK)*BK*B1@*BR
C1=(A5+A9*SII(M))

C2=A6

PRINT 513,C1,C2
FORMAT(15X,"KOEFICIENTEBI C1,C2’,4X,12F11.4)
12=1+1

14=12+3

DO 73 112=12,14

=112

J=J+1

AN()=AN(I-1)-H1*(C1+C2*AN(l-1)**2)
AV()=(6.28*AN(I)*RK)/(B1@*BIK*BR)
AAN(1)=AN(l)*64d.

S5())=((AV(l)+AV(I-1))/2.)*H1

SS1=S5(J)+SS1

PRINT 418,1,AN(I),I,AV(1),SS1
FORMAT(6X,’AN(*,13,")=",F5.2,3X,’AV(",13,")=/,
*F5.23X,’SS1=",F8.3)

CONTINUE

IR=14-111

IF(IR.GE.8) GO TO 2@5

IK=IK+1

IF(IK.GE.KP) IK=KP

BIK=BB1B(IK)
AN(1)=0.925*BB1B(IK)*AN(l)/BB1B(IK-1)

131



PRINT *'GADARtVA ZEDA GVERDZE.’

GO TO 26

=111

DO 83 L=1,8

I=1+1

NC(L)=(F@* (1.+(@.0216*AV(1))* *2)*GA*AV(1))/

1 (10@0.*TR)+AKW*F*AV(1)* *3)/(10@3.* TR)+(GA*SII(M)*AV(1))/
2 (1000.*TR)

PRINT 438,L,NC(L)

FORMAT (18X,’NC(',11,")=",F8.3)
CONTINUE

NN=ABS(NC(1))

IF(NN.GT.NEMAX) NN=NEMAX
NNE(1)=NN

NE(I11+1)=NN

I=111+1

DO 85 L=2,8

I=1+1

PRINT 481,L,NN
NNC(L)=ABS(NC(L)-NC(L-1))
NNE(L)=ABS(NN-NNC(L))

NN=NNE(L)

NE()=NN

FORMAT (15X,’NNE(*,11,)=",F5.9)
CONTINUE
MMO=159.255*@.85*NN/AN(])
NN@(11)=AN(1)

PRINT 20@,MMO, 1K

FORMAT(1@X, MMO=",F6.9,3X, IK=",12)
I=I-1

GO TO 55

IK=IK-1

IF(IK.BQ.1)K=K+4

IF(IK.BQ.2)K=K+3

IF(IK.GT.2)K=K+2

PRINT 217

FORMAT (11X, GADARtVA QVEDA GVERDZE.’)
AN(1+1)=0.925*BB1B(IK)*AN(I+1)/BB1B(IK+1)
IF(AN(1+1).GE.ANMAX)AN(I+1)=ANMAX
BIK=BB1B(IK)

GO TO 110

M=M+1

PRINT 207,M

FORMAT (9X,'M=",12)
SS(M)=SS(M)+SS(M-1)
IF(M-MR)812,812,68

11=11+1
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GO TO 110

K=K+1

IF(K.GT.8)GO TO 918

GO TO 110

K=8

GO TO 991

I=1+1
AV(I+1)=SQRT(AV(I)**2-2. * A33*AV(I) *H+A33* * 2 ¥ H**2)
IF(AV(1+1).LE.V(N))AV(1+1)=V(N)
AN(I+1)=AV(1+1)*BIK*B1@*BR/(6.28*RK)
IF(AN(1+1).GE.ANMAX)AN(1+1)=ANMAX

NE(1+1)=(F@* (1. +(@.0216*AV(I+1))**2)*GA*AV(1+1))/(1003.*TR)
+HAKW*F*AV(1+1)**3)/(100@.* TR)+(GA*SII(M)*AV(1+1))/(1000.*TR)
IF(NE(I+1).GT.NEMAX) NE(I+1)=NEMAX
S5(J)=((AV(I+1)+AV(1))/2.)*H

SS1=S5(J)+SS1

PRINT 2@6,AV(I+1),AN(1+1),NE(I+1)

FORMAT (1@X,'V=",5.2,3X,’AN=",F7.3,3X,'NE=',F5.0)
PRINT 204,551,

J=J+1

GO TO 131

QSS=4.

KKI=I

DO 881 15=1,KKI

K1K=K1N

K2K=K2N

DO 811 JJ2=1,KNX

AAN(I5)=AN(I5)*6@
IF(AAN(I5).GE.KIK.AND.AAN(I5).LT.K2K)GO TO 871
K1K=K2K

K2K=K2K+KNK

DO 851 KKJ=1,3

NNAC(KKJ)=IGE(KKJ,JJ2)
KKAK(KKJ)=NEE(KKJ,JJ2)

CONTINUE

DO 854 11=1,3

A(ll,1)=1.

A(I1,2)=KKAK(I1)

A1, 3)=KKAK(Il)**2
B(I)=NNAC(II)

CALL SELIM(3)
IF(IK.BO.)K=K+4
IF(IK.BQ.2)K=K+3
IF(IK.GT.2)K=K+2
PRINT 217
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FORMAT (11X, GADARtVA QVEDA SAFEXURZE’)
AN(1+1)=0.925*BB1B(IK)*AN(I+1)/BB1B(IK+1)

IF (AN(1+1).GE.ANMAX)AN(I+1)=ANMAX
BIK=BB1B(IK)

GO TO 110

M=M+1

PRINT 207,M

FORMAT(9X,'M=",12)

SS(M)=SS(M)+SS(M-1)

IF(M-MR)812,812,68

11=11+1

GO TO 118

K=K+1

IF(K.GT.8)GO TO 918

GO TO 110

K=8

GO TO 991

I=1+1
AV(1+1)=SQRT(AV(I)**2-2. *A33*AV(I) *H+A33* * 2 ¥ H* %)
IF(AV(I+1).LE.V(N))AV(I+1)=V(N)
AN(I+1)=AV(I+1)*BIK*BI@*BR/(6.28*RK)
IF(AN(I+1).GE.ANMAX)AN(I+1)=ANMAX

NE(1+1)=(F@* (1.+(@.0216 *AV(I+1))* *2)*GA*AV(1+1))/ 1003.*TR)
+HAKW*F*AV(I+1)* *3)/ 10@@.*TR)+GA*SII(M)*AV(I+1))/ 100D.*TR)
IF(NE(1+1).GT.NEMAX)NE(I+1)=NEMAX
S5(J)=((AV(I+1)+AV(1))/2.)*H

SS1=S5(J)+SS1

PRINT 206, AV(I+1),AN(I+1),NE(I+1)
FORMAT(1@X,'V=",F5.2,3X,’AN=",F7.3,3X, ‘NE=",F5.9)
PRINT 204,551,

J=J+1

GO TO 131

QSS=0.

KKI=I

DO 881 15=1,KKI

K1K=K1N

K2K=K2N

DO 811 JJ2=1,KNX
AAN(15)=AN(I5)* 6@
IF(AAN(I5).GE.K1K.AND.AAN(I5).LT.K2K) GO TO 871
K1K=K2K

K2K=K2K+KNK

DO 851 KKJ=1,3

NNAC(KKJ)=IGE(KKJ,JJ2)

KKAK(KKJ)=NEE(KKJ,JJ2)

CONTINUE

DO 854 I1=1,3
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Al 1)=1
Al1.2)=KKAK(I
AL 3)=KKAK(II
B(I1)=NNAC(II)
CALL SELIM(3)
DO 410 J=K,N
TEMP=A(K,J)
AK,J)=A(L,J)
A(L,J)=TEMP
TEMP=B(K)
B(K)=B(L)
B(L)=TEMP
IF(A(K,K))501,5@5,501
DO 30@ I=11,N
AM=A(I,K)/A(K,K)
A(LK)= 0

DO 3@1 J=I1,N
A(L)=A(1,J)-AM*A(K,J)
B(1)=B(I)-AM*B(K)
IF(AN,N))302,505,302
X(N)=B(N)/A(N,N)
I=N-1

IP1=1+1

SUM=@

DO 70@ J=IP1,N
SUM=SUM-+A(I,J)*X(J)
X(1)=(B(1)-SUM)/A(l,1)
I=I-1

IF(1)800,800,710

DO 321 I1=1,N
B(I)=X(Il)

RETURN

PRINT 8

)
)**2

FORMAT(‘MIrEBULI MATRICA’)

STOP
END
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