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Summary. The work presents a comparative analysis of driving traction parameters depending on disperse
phase, accelerate and braking, on motorway in Germany and Spain. The analysis is grounded on similarity indi-
cator distribution (SID). The driving conditions include the external factors and a subjective driver’s behaviour.
The external factors are: road characteristics, like elevations, features affecting rolling resistance, driving condi-
tions, weather conditions (mainly the wind force and direction). The conclusions concern the driving conditions
in the aforementioned EU countries.
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INTRODUCTION

Progressive globalization of production and transport processes cause the maximization of
economical vehicles operating in the domestic and international logistics. Minimisation of fuel con-
sumption is nowadays an important factor of the costs of vehicles operation reduction. Apart from
the changes in the construction, it can be obtained keeping the good technical standard and a proper
driving style [Sovran and other 1981; Dgbicki 1984; Januta and other 1989; Sitka 1990; Sitka 1994].

We need certain energy to accelerate the vehicle so that it has a specific speed. It is needed not
only to break the rolling and aecrodynamic resistance but also to give the acceleration to the vehicle
mass. Each process of braking is connected with an irreparable loss of energy achieved during the
previous acceleration. An evident conclusion is to use a smooth driving style, which greatly depends
on the qualities of a driver and road co-users [Staska 1984; Sitka 1993; Sitka, Hetmanczyk 1995;
Sitka 1997; Sitka 1998].

PURPOSE OF THE RESEARCH

The aim of the present research is to define the changes that take place during the vehicle
acceleration and braking in communication infrastructure (motorway) in Germany and Spain with
a special concern to driving hours.
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RESEARCH METHOD

In the researches on energy- consumption in vehicles within the transportation logistics which
have been done so far the statistical method SID was used to rate it in view of loss of kinetic energy
between acceleration and braking in the infrastructure. The data was presented in the previous paper
[Burski 2008; Burski and other 2008; Burski, Mijalska-Szewczak 2008].

Statistical arithmetic algorithm of using SID in the analysis of traction driving parameters

Denotation of calculated parameters:

x, — sequence of values for which the values of empirical distribution functions F1 and F2 are
calculated,

h — distance between two following points xandx,

k — number of intervals of x, distributive series,

x — x, arithmetic mean,

P — total area between empirical distribution functions F1 and F2,

D average distance from each observed point smaller than the calculated average,
D, average distance from each observed point bigger than the calculated average,
n_— number of values smaller than the average,

n, number of values bigger than the average,

Pu — mean value of area P,

SID — similarity indicator distribution.

1. Counting the difference between empirical distribution function area (histograms):

P=Y|F(x)-F.(x)|*h,
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3. Computation of mean SID area value:
p_ 2R -F@)|
" o
p IYIEO-FE@ YIRE)-F)

P — = i=0
‘" D +D, \/2(22+42+...+k2)
k

o

P
2+ +. 4K
5 \/k( )

SID = 1- Pu’.

SUBJECT AND RESEARCH OBJECT

The research subject was to analyze the driving speed profile of a truck (TIR) in conditions

of communication infrastructure type motorway in EU (Germany, Spain).

RESEARCH RESULTS

Table 1. a, b. Results of cumulative distribution function calculations of distribution v; minimum speed: F1-

Germany (a — time 22:00-24:00; b — time 4:00-6:00),
F2 — Spain, (a — time 24:00-2:00; b — time 17:00-19:00)

a)[ vy FI | F2F1 | F2 | b) | v Fl F2-F1 F2
10 0 0 0 10 0 0 0
20 0 0 0 20 0 0 0
30 0 0 0 30 0 0 0
40 0 0 0 40 0 0 0
50 0 0 0 50 0 0 0
60 o | 0068 | 0068 60 0 0 0
70 | 0028 | 0,04 | 0068 70 0 0,03 0,03
80 | 0,142 | 0,167 | 0309 80 0 0,151 | 0,151
90 | o0sss | o115 | 1 90 | 0842 | 0,158 1
100 1 0 0 100 1 0 1
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Fig. 1. a, b. Graph of empirical distribution functions F1 and F2 and value of surface content between them;
minimum speed: : F1- Germany (a — time 22:00-24:00; b — time 4:00-6:00), F2 — Spain
(a — time 24:00-2:00; b — time 17:00-19:00)

Table 2. a, b. Results of cumulative distribution function calculations of distribution v; maximum speed:
F1- Germany (a — time 22:00-24:00; b — time 4:00-6:00), F2 — Spain, (a — time 24:00-2:00;
b — time 17:00-19:00)

a) v
F1 F2-F1 F2 | b) v F1 F2-F1 F2
10 | 0,108 | 0,032 | 0,076 10 0 0,037 0,037
20 | 0,108 | 0,032 | 0,076 20 0 0,037 0,037
30 | 0,108 | 0,032 | 0,076 30 0 0,074 0,074
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40 | 0,108 | 0,032 | 0,076 40 0 0,111 0,111
50 | 0,162 | 0,035 | 0,127 50 0,048 | 0,063 0,111
60 | 0,243 | 0,065 | 0,178 60 0,143 | 0,032 0,111
70 | 0378 | 0,005 | 0,383 70 0,191 | 0,068 0,259
80 | 0,729 | 0218 | 0,947 80 0,62 0,139 0,481
90 1 0 1 90 1 0 1
100 0 0 0 100 0 0 0
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Fig. 2. a, b. Graph of empirical distribution functions F1 and F2 and value of surface content between them;
maximum speed: F1- Germany (a — time 22:00-24:00; b — time 4:00-6:00),
F2 — Spain, (a — time 24:00-2:00; b — time 17:00-19:00)
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ANALYSIS OF RESEARCH RESULTS

The analysis of research results is presented in Table 1, 2 and in graphs. Table 3 presents
the track record. The indicator of arrangement similarity [Bochniak 2006] shows that there is a big
similarity of the SID results (from 0,992847 up to 0,995377) as far as the maximum speed accel-
erations are concerned.

Table 3. Summary of calculation results

GERMANY SPAIN Area ,
FL2 Pu Pu SID
TIME B
MIN. 3,39 0,051106 0,002612 0,997388
4:00-6:00 17:00-19:00
MAX 5,61 0,084574 0,007153 0,992847
MIN. 3,9 0,058795 0,003457 0,996543
22:00-24:00 | 24:00-2:00
MAX 4,51 0,067991 0,004623 0,995377

There are also similar results of minimum speed values dispersion (from 0,996543 up to
0,997388), which are caused by traffic delay (braking and acceleration).

The results concern the conditions of the analyzed traffic agglomeration — a motorway in
Germany and Spain.

CONCLUSIONS

The researches focused on the analysis of traction driving parameters in international logistics
with the statistical method (using SID rate) have shown that driving on the motorway as an optimal
infrastructure is characterized by changeless statistical standards provided for comparisons.

The comparison of the data in Tables and dispersion values of acceleration and braking in-
dicates that they do not depend on the analyzed driving time. It means that a driver has an optimal
influence on driving economy.
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ANALIZA PARAMETROW TRAKCYJNYCH POJAZDU W INFRASTRUKTURZE
KOMUNIKACYJNEJ METODA STATYSTYCZNA WPR

Streszczenie. W pracy przedstawiono analiz¢ porownawcza parametrow trakcyjnych pojazdu w zakresie dys-
persji przyspieszen i hamowania w warunkach jazdy po autostradzie niemieckiej i hiszpanskiej. W analizie
wykorzystano statystyczna metod¢ matematyczng WPR (wskaznika podobienstwa rozktadu profilu predkosci
jazdy). Na analizowane warunki jazdy sktadaja si¢: czynniki zewngtrzne oraz subiektywne zachowanie kierow-
cy. Do czynnikow zewngtrznych zaliczono: wlasnos$ci drogi (wzniesienia oraz wlasno$ci decydujace o oporach
toczenia), warunki ruchu drogowego oraz czynniki atmosferyczne (glownie kierunek i sit¢ wiatru). Wyprowad-
zono wnioski o istniejacych warunkach jazdy w wymienionych krajach UE.

Stowa kluczowe: logistyka transportowa, infrastruktura komunikacyjna, profil predkosci jazdy, parametry trak-
cyjne.



