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Abstract:  A vision over creating and using of contemporary systems for control of energy efficiency of mobile power machines is 
exposed. Data for the work principle of the system and some results of its using in real working conditions with building in different 
machines are executed. The analysis of using of this system shows that the system is efficient enough, has high reliability, provides the 
necessary accuracy and may be used for control of energy efficiency of mobile machines. 
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1.Introduction 

  
The problems connected with the energy efficiency of mobile 
power machines arouse more and more the interest of transport and 
agricultural companies.  On one hand  the increase of consumption 
of liquid fuel by the developing countries and on the other- the 
limitation of liquid fuel suggest the tendency for control of energy 
efficiency of machines to be strengthened and developed. [1,26] 
The creation and exploitation of systems opening the work regimes 
of mobile machines concerning fuel consumption for periodic or 
permanent control, for control of indicators in real time or in 
records and so on are just a small part of the opportunities for the 
improvement of their energy efficiency and proper exploitation. The 
registered in such investigations quantities should give the 
opportunity for assessing the basic technical, economic and 
exploitation indicators and their derivatives.  
At the University of Rousse “Angel Kanchev” we work on solving 
problems concerning energy efficiency of mobile power-producing 
machines such as automobiles, tractors, combine harvesters, civil 
machines and many others. [3,4,5]. Specialists in different scientific 
fields are a part of the interdisciplinary team, which allows the 
innovations in different scientific areas to be observed and allow us 
to apply the new inventions when constructing such systems. The 
opportunity for the usage of contemporary computer, information 
and communicational technologies when developing systems for 

control of energy efficiency of these machines is of great interest 
for us.  
As a result of such a collaboration in the course of the last three 
years we worked on the development of am Intelligent computer, 
information and communicational system for control of energy 
efficiency of mobile power machines. At his stage a basic version of 
such a system is developed, which can be used for scientific and 
adopting purposes. In the course of three years we have installed 
such systems in more that 150 automobiles, tractors and combine 
harvesters, which work in real exploitation conditions. The results 
of the exploitation of these systems by various manufacturers show 
that they are capable of being used for that purpose because they 
have a high reliability and accuracy which arouses much interest 
towards them.  
 

2. Results and discussion 
 
In the first figure there is a scheme of the working process of the 
real system for control of energy efficiency of mobile machines [6].  
The system is used for working regime and observation of the 
location (GPS/GPRS) of mobile and stationary machines working 
with liquid fuel- automobiles, tractors so on. As a result of this there 
are conditions for the rational using of machines in order to improve 
their energy efficiency (fuel economy).  
The analyses of the processed information allows the following 
thing: 

 
 

Figure 1: A model scheme of the work of an intelligent computer, information and communicational system for control of energy 
efficiency of mobile power vehicles and devices. 
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- to determine the fuel-economical indicators of the 
machine in real time and in archive, having them 
frequently determined- in the course of hours, 
days, months and years; 

- to evaluate the influence of the method the driver 
is operating the machine on the fuel-economical 
indicators of the machine 

- to determine the uncontrolled deviation of liquid 
fuels 

- to show the non-economical working regimes 
- the drivers should undergo a training to learnt how 

to operate the machine economically 
- to undergo a preventive diagnostics and analyze 

whether the machines need to be repaired 
- to reveal and analyze the working routes and 

evaluate their necessity and effectiveness 
The system uses computer systems and informational and 
communicational connections transferring information. 
Through a controller, installed in the machine, we can 
operate the primary transformers and to receive some data 
which comes in them. The system plugs in basic and 
additional transformers, which can be installed in the 
machine. It depends on what kind of transformers is 
necessary-a primary transformer directly measuring the fuel 
consumption, the rotation frequency of the crankshaft, the 
traveled distance or the speed. The signals from the primary 
transformers come in a computer electronic block, installed 
in the mobile machine. We send signals to the same block 
and the signals from the satellite system , localizing the 
machine allow us to determine the traveled distance and the 
speed. Depending on the work scheme and the exploitation 
of that scheme in the block, we can partially process the 
incoming information and when it is necessary to save it 
and indicate it for usage in real time by the driver. The 
computer electronic block transmits information in real time 
through the mobile network and in this way it is received by 
the user’s personal computer.  It is processed and/or saved 
in  the computer and it creates the necessary conditions for 
investigations of the results in real time and in records. It 
creates data which can be processed and be shown in 
various sections. In fact, the system’s “intelligence” consists 
of the development of different specialized methods and 
programs, which when we use them, we receive information 
for professionals in different scientific areas and that 
information is presented in various forms. This information 

should facilitate and expedite the presentation and 
acceptance of results and their analyses. It creates 
conditions for preventive diagnosis and informing 
specialists about exceeding parameters and so on. Such an 
approach for the development of that system demands 
specialists in different areas to mobilize their efforts and 
conduct the relevant scientific investigations.  
The received information is transmitted through an emitting 
device with a GPRS connection to a mobile operator, server 
or personal computer a mechanism receiving information.  
The same information is processed and archived using a 
specialized software. The parameters are classified into 
momentary and average; fuel consumption per hour Gh; 
fuel consumption per 100 km Q100, rotation frequency of 
the engine crankshaft n, speed V; traveler distance S; 
quantity of fuel consumption ∑Q; time Tv;  idle time To 
and so on. 
The system gives us information about the following 
quantities: 
- the total fuel consumption in real working regimes, 1; 
-momentary and average fuel consumption per hour; l/h; 
-momentary and average fuel consumption, l/100km; 
-traveled distance, km; 
-work time ,h; 
-location and routes of the machine; 
-time when other parameters are measured 
The main parts of the scheme: 
-primary transformers (specialized and standard) 
-mobile electronic block receiving, processing and 
containing information 
-a system presenting the information and data from the 
measurement 
-a program presenting the data from the measurement and 
illustrating the results; 
-a program for professional analyses of the results 
The emerging world tendencies in this scientific area and 
the existing experience of the team show that the 
preconditions necessary for the realization of such a system 
for  scientific investigations and companies’ s practical 
needs have been discussed.  
On figure 2 we can see the forms presenting the 
location/positioning of the machine in real time and in 
record, in which we see the data for the registered 
quantities. 

 
 

 
Figure 2: Forms showing the results of poisoning and of the data for the machine in real time and records 
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Figure 3: Graphic proportions of the basic parameters in real working regime of a traction-engine “Skania” for a definite interval 

of time: a) defining the location of the truck; b) variation of the rotation frequency of the engine crankshaft and fuel consumption; c) 
variation of the speed and fuel consumption 

 

 
Figure 4: Graphic proportions of the basic parameters in real working regime of autocrane “Kamaz” for a definite interval of time: a) 
defining the location of the truck; b) variation of the rotation frequency of the engine crankshaft and fuel consumption; c) variation of the 
speed and fuel consumption 
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The observation in real time gives great opportunities to 
react quickly when necessary evaluating the working regimes at any 
moment. The observation in record can be used to formulate a 
thorough analyses of the machine’s efficiency.  

In figure 3 is presented real data from the work of a tractor 
“Skania.”. There are graphics representing dependencies between 
the rotation frequency of the crankshaft, the speed and the fuel 
consumption for a certain period of time. From these dependencies 
we can easily see how basic parameters and their border values 
change depending on the speed and work regime. Data, analogous 
to the previous one is shown in figure 4, it is for an autocrane 
“Kamaz” in real working regimes. 

The presented graphical dependencies show an insignificant 
part of the information capacity and do not have the task to present 
all possibilities for analyses and an eventual evaluation and 
decision-making when working with such machines. But it shows 
that the installed computer, informational and communicational 
system can be used for control of energy efficiency of mobile power 
producing machines. 

The elaborated system, however, is only a small step 
towards the use of opportunities which modern computer, 
informational and communicational technologies give in order we 
to build an economy based on knowledge.  

The elaboration of “intelligent” systems satisfying the needs 
of practice and scientific investigations requires the application of 
an interdisciplinary approach in work organization concerning their 
elaboration and realization. 

 
3. Conclusion 
 

1. The applied and realized opinion of the team for the recent years 
concerning the creation of an intelligent system for control of 
energy efficiency of mobile machines can be accomplished, 
efficient and provides reliability and accuracy. 
2. The work on the creation of such a system which takes full 
advantage of  modern computer, informational and 
communicational technologies requires that work in this area to be 
continued by forming a team consisting of inter disciplined 
specialists capable of realizing the innovations in real exploitations. 
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