
 
Study program: Road Traffic 
Subject name: Propellant Materials 
Teacher: dr Ljiljana M. Djordjević 
Subject status: Optional 
Number of ECTS: 6 
Conditions: None 
Subject objective 
Acquisition of basic knowledge in the field of propellant materials, which include solid, liquid and gaseous 
fuels, lubricants and water. In addition, students will be introduced to the basic technological procedures for 
obtaining, processing and preparing these materials for use. Through lectures and exercises, students should 
be able to apply the acquired knowledge in solving practical problems of selection, application, testing and 
storage of propellant materials. 
Subject outcome  
The outcome of the course is the mastery of knowledge in the field of propulsion materials used in road 
vehicles, power plants, cooling systems and the ability to select technically appropriate way to apply these 
materials. This includes: 

• knowledge of combustion processes, characteristics, standards and recommendations for fuel 
application, 

• knowledge of lubrication techniques, tribological characteristics of IC engines, properties, 
standards and recommendations for the use of lubricants, 

• knowledge of physical and chemical characteristics of water used for steam boilers of steam 
engines, steam turbines and similar thermotechnical devices, and 

• knowledge of fluids used to cool IC engines. 
Subject content 

Theory classes 

Introduction. Course content. Fuels, chemical combustion process, combustion mechanism and kinetics, 
thermodynamic calculations of combustion process. Fuel distribution, physical and thermodynamic 
characteristics of fuel, thermal power of fuel, other properties. Gaseous fuels. Types of gaseous fuels, 
characteristics of gaseous fuels, application of gaseous fuels. Solid fuels. Types of solid fuels. Liquid fuels. 
Types of liquid fuels, obtaining liquid fuels, physical and chemical characteristics of liquid fuels, octane 
and cetane number, methods for increasing the octane and cetane number, modern and environmentally 
friendly liquid fuels. Lubricants, basics of lubrication technique, friction phenomenon, hydrodynamic 
theory of lubrication. Types of lubricants, liquid lubricants, consistent lubricants, solid lubricants. Lubricant 
additives, additives that improve the physical and physico-chemical properties of lubricants, additives that 
improve the chemical stability of lubricants. Characteristic properties and testing of lubricants, testing of 
physical and chemical properties of lubricants, organization of control and exploitation of lubricants. 
Further development, recycling and ecology of lubricants. Water as a propellant. Water quality norms, 
methods for regulation of water purity and hardness, water purification, water softening, water corrosion 
effect. Application of water in steam boilers, steam engines and turbines. Engine cooling fluids, antifreezes 
and their application. 

Practice classes 

Practical classes are combined: demonstrations of technological procedures for the production and 
exploitation of propellant materials combined with solving calculation tasks. This includes the following 
areas: Combustion process calculation, calculation tasks. Lower and upper thermal power of fuel, 
calculation tasks. Obtaining and types of flowing liquids. Fuel properties, octane and cetane number, 
calculation tasks. Fuel storage, calculation tasks. Lubricant application, examples and problems. Engine 
water and coolants, examples and problems. Alternative energy sources. Energy future of vehicles. 
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Number of active classes  Тheory classes: 45 Practice classes: 30 
Teaching methods 
Combined. Theoretical teaching: Interactive Power point presentation of teaching topics. Practical classes: 
Solving calculation tasks. 
Knowledge assessment (maximum number of points 100) 
Pre-exam obligations points Final exam points 
activity during the lectures 5 written exam - 
practice classes 5 oral exam 30 
colloquium/s 50   
seminar/s 10   
 


