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ENGINEERING AND NAVIGATING CALCULATION THE FLIGHT OF UNMANNED AIRCRAFTS OF TACTICAL 
CLASS 

Yu. Myronchuk, S. Overchuk, A. Tkach 

The regulatory documents of the Ministry of Defense of Ukraine provide for navigational training of the crews of 
unmanned aircraft complexes and establish the necessity of having a navigational plan and an engineering-navigator flight 
calculation at the workplace of an external UAV pilot. The article notes that today there are no normative documents that would 
establish the content and scope of engineering and navigational calculations and methods of their implementation for unmanned 
aircraft complexes of tactical classes. The article as a whole is devoted to the consideration of issues of methodical support of 
navigator training of crews of unmanned aerial systems of the tactical class with an electric power plant. It is indicated that, 
based on the tactical and technical capabilities of UAVs of tactical classes, the nature of the tasks performed by them and the 
typical educational level of their external pilots, the creation of the most simplified methodology for performing basic 
engineering  and navigational calculations of UAV flights is required. The mathematical complexity of such a method should not 
go beyond general secondary education. When performing navigational calculations of aircraft flights, the main difficulty is 
created by the problem of taking into account the influence of the wind. Simple algorithms for calculating the correction to the 
wind drift course, road speed and flight duration on straight sections of the route and sections of U-turns in the presence of wind 
are proposed. Algorithms for calculating the total need for energy resources for a flight along a given route and for separate 
sections of the route, including additional energy resource needs for sections of altitude gain, are proposed. Recommendations 
for evaluating the energy capacity of the battery available for flight performance are given. An algorithm for calculating the 
critical reserve of energy resources, which is necessary for the possibility of returning the UAV from the farthest point of the 
route under meteorological conditions for the scheduled flight time, is proposed. Options for full and abbreviated engineering 
and navigational calculations are offered. 

Keywords: unmanned aerial vehicle, flight route planning, navigation triangle, navigator's calculation, energy 
consumption per flight. 
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EXPERIMENTAL STUDY OF THERMAL CONDITIONS OF THE FORMATION OF AEROSOL FROM GRAPHITE 
GRADE G -50/12 IN THE POWER PLANT OF A T-64B TANK 

I. Tantsiura, K. Korytchenko, O. Stakhovskyi, V. Shmatkov, O. Klimov, O. Linyvtsev 

The results of an experimental investigation of the properties of GV-50/12 graphite and the measurement of the thermal 
parameters of the gas outflow in the power plant of the T-64B tank on the subject of the formation of an aerosol from expandable 
graphite are presented in the work. The method of improving the thermal smoke apparatus is disclosed, which consists in the 
injection of graphite powder into the bypass gas duct of the power setup of the T-64 tank, causing the release of an aerosol cloud 
from the power setup of the tank. The experimental study was divided into two parts: the study of the expanding coefficient of 
graphite GV-50/12; study of the temperature of the exhaust gases in the area of the gas duct outlet. The coefficient of an 
expansion of graphite was determined based on the results of the ratio of the bulk mass of graphite before heating and after 
heating at a constant measuring volume. Graphite mass was measured on an ADG200C analytical scales. The change in shape 
of graphite as a result of thermal shock was studied on an optical microscope with an image magnification of 140 times. 
According to the research results, it was found that the bulk density of GV-50/12 graphite decreases by 26 times as a result of 
thermal shock. It was determined that graphite particles acquire a three-dimensional structure. It is this structure that leads to a 
decrease in the bulk density of this substance. Therefore, in the case of using expanded graphite GV-50/12 as an aerosol 
substance, prolonged stability of the aerosol curtain is achieved due to low hydraulic coarseness. The study of the temperature of 
the exhaust gases in the area of the gas duct cover of the T-64B tank was carried out while the 5TDF engine was operating on 
the spot, while driving in 1st, 2nd, and 3rd gears. To measure the gas temperature, a K-type thermocouple was installed in the 
gas duct outlet, which has a temperature measurement range from 0 °C to + 800 °C. It was determined that in order to create an 
aerosol from graphite, it is necessary to increase the temperature of the gas in the outlet channel from 250-330 °  to 1000 ° . 
The increase in gas temperature can be achieved due to the combustion of fuel in the exhaust gases, given the presence of a 
sufficient concentration of oxygen. A sufficient concentration of oxygen in the exhaust gases is caused by the combustion of fuel 
in the engine with an excess of air by 1.8-2 times and by blowing the cylinders of the 5TDF engine with air. 

Keywords: aerosol masking, T-64B tank, thermal smoke apparatus, intumescent graphite. 
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