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ABSTRACT. In 2020 will the XIII. Emerson’s 
International AVENTICS Pneumobile Competi-
tion be organized. Since 2010 most of car their 
system designs are based on any kind of model-
ling, and simulation. Parallel to that, the number 
of articles related to pneumatic vehicles is in-
creased.  
This article is summarizing the most relevant 
models and methods have been created during 
the decade. 
 
1. INTRODUCTION 
Since 2017 University of Óbuda is organizing 
the ACIPV conferences related to the Pneumo-
bile competitions. Most of the articles are deal-
ing with pneumatic components, system, or 
vehicle modelling. There are also research arti-
cles published outside the frame of ACIPV, and 
there are authors working on pneumatic vehicle 
drive not related to Pneumobile competition as 
well. There is an increasing number of re-
searches relating to alternative vehicle protru-
tion. In most of the cases alternative protrution 
means electric-, or hybrid electric drive, but 
there is an increasing attention paid on other 
alternatives, like compressed air vehicles 
(CAVs). The development of such vehicles also 
requires modelling and simulation. As the re-
quirements are increasing, so do the expecta-
tions from the models created.  

The list of the articles is far not complete! 
There are many other articles publicised in this 
area, and there are thesis works, student scien-
tific conference papers too 

The models used for pneumatically driv-
en vehicles can be grouped in different groups: 

The depth of modelling: 
 concept, 
 component, 
 network of components, 
 subsysems, and 
 the entire vehicle. 
The concept publications are not model-

ling the physical details of the vehicle, but they 
are laying the base of the pneumatic drive in 
respect of feasibility, economical, and environ-
mental aspects down.[1], [12] In some cases, 

the optimisation of single components is re-
quired, as in case of optimisation of a direction-
al control valve [3]. There is a need for model-
ling network of components, like cooperation 
between the valves, piston, puffer tank etc. 
There are many articles dealing with complete 
pneumatic systems from the tank till piston 
force, and motion [11]; [7], etc. The entire vehi-
cle modelling describes the complete vehicle 
including pneumatic engine, protrution, control, 
and vehicle dynamics. [8] 

Methods used by the design: 
 Worksheets, 
 analytical system description and modelling 
 block modelling. 

Worksheets are simple charts, usually 
created in Excel in order to support vehicle 
performance evaluation, and help construction 
decision making. The best example for that is 
the modell created by Sziki and his team [9] 
Analytical system description describes the 
equation of the complete system, usually in 
matrix equation, transfer functions, and state-
space equations. Block modelling use the meth-
od of creating interchangeable individual func-
tion blocks, and creating the network of compo-
nents in a block modelling environment, usually 
in Matlab/Simulink® 

 
2. PUBLICATIONS RELATED TO PNEU-
MOBILE MODELLINGS 
In this chapter the publications will be orga-
nized by their occurance. 
 
2.1 ACIPV related articles 
1st Agria Conference on Innovative Pneumatic 
Vehicles – ACIPV 2017 
 Compressed Air, as an Alternative Fuel 

István Tibor TÓTH [12] 
 

2nd Agria Conference on Innovative Pneumatic 
Vehicles ACIPV 2018  
 Optimized Valve System for a Pneumatic 

Motor M. Madissoo, K. Türk  [3] 
 Adaptive control based air expansion range 

extension of pneumatic vehicles Zoltán 
Márton; Dénes Fodor [13] 
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the Pneumobile competition. There are such 
vehicles available in the market in Europe, In-
dia, and China.   
 
4. OUTLOOK, RECOMMENDATIONS 

The market potential of CAVs are cur-
rently low, but there is a potential in the area. 
The currently independently working research 
teams are already cooperating in the field of 
Pneumobile vehicle developments, but further 
increase of cooperation is expected. A for-
mation of a consortium is recommended. A 
SWOT analysis of compressed air drive is still 
missing, and the published researches did not 
involve yet vehicle informatic system in the 
modelling, or it has not published yet. The 
stronger publicity of the research results are 
also recommended to connect the groups work-
ing within, and outside Pneumobile competi-
tion. 
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