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REDUCTION OF THE VISIBILITY OF A MOTOR GENERATOR SET 
IN URBAN CONDITIONS USING ARTIFICIAL INTELLIGENCE 

TECHNOLOGIES

Purpose. To develop a method for reducing the visibility of a multi fuel container type motor generator set in urban 
conditions. The approach is based on lowering the exhaust gas (EG) temperature and optimising the operation of 
internal combustion engine (ICE) auxiliary systems using artificial intelligence technologies.

Methodology. The scientific research is based on methods of comparative numerical experimentation. Modern 
numerical techniques are used to simulate the operating processes of a multi fuel motor generator set running on diesel 
fuel and pipeline methane, as well as the flow of exhaust gases and fresh air in an ejector mixer and in the flow section 
of the exhaust system. In this study, the pilot dose of diesel fuel was considered within 10 % of the cycle delivery.

Findings. Changes in the technical and economic performance indicators of the motor generator set were evalu-
ated depending on the type of fuel. Characteristics of thermal emissions with the exhaust gases were obtained, and 
approaches were proposed to reduce infrared emission visibility using various methods. To increase the efficiency of 
the ICE and reduce heat emissions into the environment, the study proposes applying artificial intelligence technolo-
gies to control heat and mass transfer processes in the ICE and its auxiliary systems. It was shown that, in the gas 
diesel mode at nominal power, EG temperature is 17 °C higher than in the pure diesel mode. The developed ejector 
mixing system made it possible to reduce EG temperature by 114 °C at nominal power in the gas diesel mode.

Originality. The research established the effect of diluting EG with fresh air on temperature reduction and devel-
oped scientific and practical recommendations for selecting ejector mixer parameters depending on the structural and 
operational parameters of the motor generator set and the type of fuel. It was shown that controlling ICE auxiliary 
systems through artificial intelligence technologies – depending on environmental conditions, fuel type and operating 
mode – optimises energy consumption for auxiliary systems. This reduces mechanical losses for auxiliary drives and, 
consequently, improves the operating performance of the multi fuel motor generator set.

Practical value. Lowering EG temperature to reduce the visibility of a multi fuel motor generator set in the infrared 
spectrum complicates its detection by modern unmanned surveillance and information gathering systems.
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Introduction. Modern engines can be improved by 
enhancing their technical, economic and environmental 
performance [1]. The evolution of modern control sys-
tems makes it possible to account for the influence of 
operating and regulating factors on the course of the 

ICE working process, the oxygen concentration in the 
exhaust gases (EG), and engine toxicity. For transport 
engines, systems are also used that register uneven road 
surfaces and additional vibrations arising when a vehicle 
moves over rough roads. Upon receiving a signal from 
such systems and sensors, the standard system for ad-
justing control parameters is temporarily disabled to re-
duce engine vibration. The drive to increase efficiency 
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(ηe) in modern engines necessitates the installation of 
additional sensors and the use of new control systems 
and algorithms. However, such enhancements to ICE 
operating performance generally achieve gains of only 
fractions of a percent.

The use of multi fuel motor generator sets for distrib-
uted power generation can improve protection, energy 
efficiency, and energy independence, especially in ur-
ban conditions [2, 3]. Reserve motor generator sets can 
ensure reliable power supply for residential buildings, 
hospitals, bomb shelters, schools, and other consumers 
[4, 5]. Configurations include containerised and open 
designs, with containerised units increasingly preferred 
in Ukraine.

Key features of container type motor generator sets 
include a reduced level of boosting (compared to open 
type units) due to higher loads on auxiliary systems 
(cooling and exhaust), as well as potential maintenance 
difficulties. Such units also exhibit higher internal con-
tainer and EG temperatures, making them more visible 
in the infrared spectrum.

The application of artificial intelligence (AI) tech-
nologies to improve motor generator set performance 
remains under-researched, yet offers certain advantages 
over standard control systems [6]. To address current 
challenges ‒ considering modern trends in AI develop-
ment ‒ the so-called narrow AI should be applied, as it 
enables effective solutions for a specific class of tasks [7].

The development of modern unmanned systems for 
surveillance and information gathering allows such mo-
tor generator sets to be detected more quickly. These 
factors require further detailed study, both to enhance 
operational efficiency and to reduce visibility.

Literature review. Improving motor generator set 
characteristics ‒ particularly efficient operation on dif-
ferent fuel types, optimisation of auxiliary systems 
(through AI application), and reduction of infrared 
emission visibility ‒ remains a research priority. Gas-
eous fuel is one of the most promising alternative fuels 
for ICEs [8, 9]. The use of natural gas can improve en-
gine environmental indicators and reduce dependence 
on liquid fuel supplies.

Converting a diesel motor generator set to gas diesel 
operation offers many advantages, including:

-	lower labour intensity for retrofitting;
-	improved environmental performance;
-	reduced consumption of more expensive diesel fuel;
-	the possibility of running on pipeline methane and 

switching back to diesel in case of methane supply inter-
ruptions.

The pilot diesel fuel dose in a gas diesel engine typi-
cally lies between 5 and 12 % of the cycle delivery. Con-
version usually involves reconfiguring the high pressure 
fuel pump and installing gas equipment in the ICE in-
take system.

Currently, to increase the efficiency of natural gas 
use in motor generator sets, combined gas supply sys-
tems are also employed. These can produce operating 
processes with very high excess air coefficients 
(λ = 1.6–1.7). For effective combustion of such lean fuel 
air mixtures, a heterogeneous mixture must be formed 
(rich near the spark plug, lean in the main combustion 
chamber volume). The main drawback of this approach 
is the low combustion rate of lean mixtures, requiring 

high energy ignition systems (plasma), laser ignition, or 
the installation of four spark plugs per cylinder to organ-
ise multi zone combustion.

To increase ICE efficiency by optimising auxiliary 
system performance ‒ particularly cooling ‒ AI tech-
nologies can be used. These allow rational operating 
modes for ICE auxiliary systems to be selected based on 
load, fuel type, and environmental conditions, reducing 
mechanical drive losses to auxiliaries.

To reduce the visibility of a container type motor 
generator set, methods can include diluting the EG 
stream with fresh air (via ejection), injecting special liq-
uid into the EG stream (to evaporate and reduce flow 
temperature), and using thermoelectric generators 
(mounted on profiled exhaust tract surfaces) to convert 
EG thermal energy into electricity.

Global experience shows that for motor generator 
sets with power up to 1 MW, the use of complex EG 
heat recovery systems is economically unfeasible (e.g., 
Organic Rankine Cycle with low boiling working flu-
ids) [10]. Combining these methods and approaches 
can significantly improve consumer characteristics of 
motor generator sets for decentralised power supply, 
especially in large cities, and is a promising research 
direction.

Unsolved aspects of the problem. The literature re-
view results indicate that developing methods to reduce 
the infrared spectrum visibility of motor generator sets – 
particularly in dense urban environments ‒ is an ex-
tremely urgent task. Reducing energy consumption for 
ICE auxiliary systems is also a promising research area.

Purpose. The aim is to develop a method to reduce 
the visibility of a multi fuel, container type motor gen-
erator set in urban conditions by lowering EG tempera-
ture and optimising ICE auxiliary systems using AI 
technologies.

The research tasks are to:
1.	 Conduct literature and patent searches on infra-

red visibility reduction systems for ICE power units.
2.	 Calculate the working processes of a reciprocat-

ing motor generator set running on diesel fuel and in gas 
diesel mode at nominal power, and assess changes in 
technical and economic performance indicators de-
pending on fuel type.

3.	 Design a full flow EG ejector, perform numerical 
modelling of EG dilution with fresh air, and evaluate the 
effectiveness of the proposed EG temperature reduction 
solution.

4.	 Develop an operating algorithm for a multi fuel, 
container type motor generator set with AI controlled 
auxiliary systems.

5.	 Formulate conclusions and recommendations 
for using infrared visibility reduction systems in multi 
fuel motor generator sets in urban conditions.

Object of study. The working process indicators and 
EG temperature after the ejector of a multi fuel motor 
generator set based on a Cummins C150 D5 diesel en-
gine (6ChN 10.2/12) operating at nominal power of 
Ne = 109 kW and crankshaft speed n = 1,500 min-1.

Methodology. The brief technical specification of the 
base diesel engine 6ChN 10.2/12 is shown in Table 1.

The development of modern computational fluid dy-
namics (CFD) and finite element method (FEM) pack-
ages has considerably expanded the scope for numerical 
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modelling of heat and mass transfer processes [11, 12], 
as well as the stress–strain state in various systems and 
assemblies, including internal combustion engines 
(ICEs) [13, 14].

In this study, a comparative simulation was under-
taken of the working processes in a baseline diesel en-
gine and a modernised gas-diesel engine configuration. 
In the gas-diesel engine, the pilot injection of diesel fuel 
accounts for 10 % of the total cycle fuel supply.

Following completion of the working process simu-
lations for both configurations, and drawing on the rec-
ommendations by the authors [15, 16], an exhaust gas 
(EG) ejector was designed to enable the mixing of rela-
tively cool ambient air with the engine’s EG stream.

The design of the EG ejector and the scheme for 
specifying the boundary conditions (BCs) are presented 
in Fig. 1.

The EG ejector is positioned downstream of the tur-
bine. At the inlet to the ejector’s flow section, the EG 
mass flow rate (as determined from the working process 
calculations) was specified; at the outlet, discharge con-
ditions into a specially profiled noise muffler ‒ with a 
defined back pressure ‒ were applied. The noise muffler 
incorporates flat mating surfaces suitable for mounting 
thermoelectric generators, allowing recovery of EG heat 
and its conversion into electrical energy across a wide 
temperature range [17, 18].

A branch pipe on the side of the EG ejector connects 
its internal cavity to the ambient environment. Once the 
system reaches its steady state operating mode, this 

branch draws in fresh, relatively cool air to assist the 
mixing process.

For the numerical simulation of the flow of exhaust 
gases and fresh air in the flow section of the EG ejector, 
the finite volume method was applied.

For the mathematical modelling of EG and air flow 
within the ejector’s flow section, the following mathe-
matical models and equations ‒ implemented in mod-
ern software packages ‒ were used:

Navier-Stokes equations
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where h is the dynamic (shear) viscosity coefficient; z is 
bulk viscosity; dik is Kronecker delta; i = 1, 2, 3; t is time; 
ρ is density.
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where k and ε are the density and the rate of dissipation 
of turbulent eddy energy, respectively.

To improve the accuracy of the numerical modelling 
of heat and mass transfer processes, refined thermo-
physical properties of the working fluid ‒ exhaust 
gases – were employed, as such data are absent from the 
standard databases of contemporary software packages. 
For this purpose, a new material dataset (working fluid) 
was created: exhaust gases with the corresponding ther-
mophysical characteristics (Table 2) [19].

For higher exhaust gas temperatures ‒ to supple-
ment their thermophysical properties when describing 
the problem ‒ extrapolation was carried out. This ap-

Table 1
Brief technical specification of base diesel engine 

6ChN 10.2/12
No. Parameter Unit Value

1 Rated power kW 109
2 Speed at rated power, n rpm 1,500
3 Cylinder bore, D mm 102
4 Piston stroke, S mm 120
5 Compression ratio, ε – 16.5

Fig. 1. Design of the exhaustgas (EG) ejector and scheme 
for specifying the boundary conditions (BCs)

Table 2
Thermophysical properties of exhaust gases used in the 

CFD simulations

No.
Temperature, 

T
Density, 

r

Specific heat 
capacity,

Cp

Thermal 
conductivity, 

l · 103

К kg/m³ J/kg · K W/m · K
1 491 0.74 1,128.75 36.50
2 527 0.68 1,138.04 38.97
3 600 0.61 1,160.12 43.64
4 623 0.58 1,166.96 45.27
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proach improved both the accuracy of the heat and mass 
transfer modelling and the reliability of the results.

Findings. The comparative analysis of the calculated 
working processes for the diesel (baseline) and gas-die-
sel (upgraded) engine configurations operating at nomi-
nal power is presented in Table 3.

As can be seen from the results presented in Table 2, 
the baseline configuration exhibits a thermal efficiency 
of 40.3 % and an hourly diesel fuel consumption of 
23 kg/h. The hourly air consumption amounts to 
862.12 kg/h, while the exhaust gas temperature down-
stream of the turbine reaches 366 °C.

The improved version of the internal combustion en-
gine shows an increase in efficiency to 41.2 % (an in-
crease of 0.9 %). This increase in efficiency was achieved 
through improvements to the operating process.

General equations were used for further numerical 
modelling of the flow of exhaust gas and fresh air in the 
exhaust gas ejector (Table 4).

The results of the comparative numerical simulation 
of mixing ambient air with exhaust gases in the ejector 
flow section are presented in Figs. 2–3.

As shown in Fig. 2, a, the maximum gas flow veloc-
ity reaches 350 m/s in the region of the ejector nozzle 
critical cross section. With increasing distance from this 
section, the velocity decreases to between 280 m/s and 
100 m/s. Upon entering the diffuser, the gas flow veloc-
ity further reduces to approximately 25 m/s. Fig. 2 shows 

the change in the temperature of the EG flow in the 
ejector mixer. At the mixer inlet, the EG temperature is 
366 °C; at the critical cross-section of the nozzle, it 
drops to 200 °C. The temperature of the air supplied to 
the mixer is 25 °C. After the mixer, the temperature of 
the gas mixture (natural gas with air) is 275 °C, with the 
average temperature reaching 265 °C (Fig. 2, b).

As shown in Fig. 3, a, the maximum gas flow veloc-
ity reaches 331 m/s in the region of the ejector nozzle 
critical cross section. This reduction in peak velocity 
compared with the baseline ICE (Fig. 2, a) is attribut-
able to a 25 % lower air mass flow rate. With increasing 
distance from the critical section, the velocity falls to 
between 260  and 75 m/s. The flow velocity is reduced in 
the diffuser to 20 m/s (Fig. 3, a). The change in the tem-
perature of the gas mixture in the mixer is shown in 
Fig. 3, b. Within the critical section region of the nozzle, 
it decreases from 383  to 210 °C, while the temperature 
of the incoming fresh air remains at 25 °C. At the dif-
fuser inlet ‒ after mixing of the exhaust gases with ambi-

Table 3
Comparative calculated results of the working processes 
for diesel (baseline) and gas-diesel (upgraded) internal 

combustion engine configurations at nominal power

No. Parameter Unit
Value

Baseline 
ICE Upgraded ICE

1 Effective power, N kW 109 109
2 Thermal 

efficiency
% 40.3 41.2

3 Hourly fuel 
consumption

kg/h 23 24.50 (methane),
2.25 (diesel fuel)

4 Hourly air 
consumption

kg/h 862.12 644.7

5 Exhaust gas 
temperature, T

°С 366 383

Table 4
Boundary conditions for numerical modelling of 

exhaust gas and fresh air flow in the ejector flow section

Section Parameter Unit
Value 

Baseline 
ICE

Upgraded 
ICE

In Mass flow rate of 
exhaust gases

kg/s 0.246 0.186

Exhaust gas 
temperature

°С 366 383

Out Back pressure kPa 3 3
Exhaust gas 
temperature

°С 300 300

Open Atmospheric 
pressure

kPa 0 0

Air temperature °С 25 25

Fig. 2. Velocity (a), m/s, and exhaust gas temperature 
(b), °C, distributions during the mixing of ambient air 
with exhaust gases in the ejector flow section, at a 
longitudinal vertical plane cross section along its axis, 
for the baseline ICE configuration

Fig. 3. Velocity (a), m/s, and exhaustgas temperature 
(b), °C, distributions during the mixing of ambient air 
with exhaust gases in the ejector flow section, at a 
longitudinal verticalplane crosssection along its axis, 
for the upgraded ICE configuration
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ent air ‒ the flow temperature is about 280 °C. At the 
outlet from the computational domain, the mean flow 
temperature is approximately 269 °C.

The summarised results of the comparative numeri-
cal study are given in Table 5.

As evidenced by the presented results, the use of an 
ejector-type mixer enables effective reduction of exhaust 
gas (EG) temperature, which positively contributes to 
lowering the infrared signature of the multi-fuel engine-
generator unit in urban environments. The maximum 
calculated EG temperature reduction for the upgraded 
configuration is 114 °C.

To ensure reliable operation of the engine-generator 
unit across a wide temperature range, additional systems 
are required, which consume a significant portion of the 
engine’s generated power. This issue is particularly rel-
evant for containerised engine-generator units, where it 
becomes necessary to reduce engine boost levels to 
maintain an acceptable thermal regime.

The energy consumption associated with driving 
auxiliary units and systems is quite high; therefore, 
identifying effective ways to reduce it will improve the 
performance of the power plant.

One such method involves integrating a hybrid con-
trol system with artificial intelligence (AI). This novel 
solution has not yet been implemented by leading en-
gine manufacturers [1, 20].

The subsequent section presents the operational al-
gorithm of the containerised multi-fuel engine-genera-
tor unit with auxiliary systems controlled by AI, as well 
as by the hybrid and supplementary electronic control 
unit (ECU) of the internal combustion engine (ICE), as 
illustrated in Fig. 4.

According to the proposed algorithm (Fig. 4), the 
operation of the engine-generator unit is managed using 
standard sensors and actuators. The auxiliary systems ‒ 
namely liquid and air cooling, and lubrication ‒ are ad-
ditionally equipped with sensors for temperature, pres-
sure, and working fluid flow rate. Signals from these 
sensors are transmitted to a supplementary ECU. The 
container housing the multi-fuel engine-generator unit 
is also fitted with air temperature sensors to monitor the 
internal environment.

To ensure efficient operation of the engine-generator 
unit and its systems under AI control, it is necessary to 
compile an array of input parameters reflecting the cur-
rent state of the internal combustion engine (ICE) and 
its systems, along with a corresponding array of control 
signals. Table 6 presents the input parameter array and 
the control signal array for the ICE and its auxiliary sys-
tems.

The artificial intelligence system receives signals 
from the standard electronic control unit (ECU), as well 
as from additional sensors installed within the auxiliary 
systems of the engine-generator set, and exchanges data 
with an auxiliary ECU. Depending on the fuel type, op-
erating mode, and ambient environmental parameters, 
the AI system ‒ via the auxiliary ECU and actuators ‒ 
regulates heat and mass transfer processes within the 
cooling system (both liquid and air-based, including en-
gine airflow) and the lubrication system. It also moni-

Table 5
Summary of comparative numerical study results

Section Parameter Unit
Value

Baseline 
ICE

Upgraded 
ICE

Inlet Exhaust gas mass flow kg/s 0.246 0.186
Exhaust gas 
temperature

°С 366 383

Air inlet Air mass flow kg/s 0.0543 0.035
Outlet Exhaust gas 

temperature
°С 265 269

Fig. 4. Operational algorithm of a multi-fuel contain-
erised engine-generator unit with auxiliary systems 
under AI control

Table 6
Array of input parameters reflecting the current state 

of the ICE and its systems, and array of control signals
No. Input Parameter Array

1 Engine crankshaft speed
2 Fuel rack position
3 Fuel injector needle position of the 1 st cylinder
4 Coolant temperature
5 Engine oil temperature
6 Air temperature
7 Air temperature inside the container
8 Exhaust gas temperature
9 Exhaust gas temperature (after ejector mixer)
10 Gas temperature
11 Gas flow rate (volumetric)
12 Oxygen concentration in exhaust gases

No. Control Signal Array
1 Control signal to electronically regulated thermostat
2 Control signal to electronically regulated radiator flaps
3 Control signal to electronically regulated auxiliary 

cooling pump
4 Control signal to electronically regulated radiator fan
5 Control signal to electronically regulated exhaust fan 

(from container)



50	 ISSN 2071-2227, E-ISSN 2223-2362, Naukovyi Visnyk Natsionalnoho Hirnychoho Universytetu, 2026, № 4

tors the temperature of the exhaust gases at the outlet of 
the noise silencer and within the container housing the 
multi-fuel engine-generator unit.

Additionally, when certain supplementary connec-
tions with the standard ECU are implemented, the AI 
system enables optimisation of the fuel supply process – 
across a broader range than that permitted by the stan-
dard ECU ‒ for both conventional and alternative fuels. 
It also facilitates enhanced diagnostics of the current 
condition of the internal combustion engine (ICE) and 
its subsystems.

The primary objective of the AI system in improving 
the operational efficiency of the engine-generator unit is 
to calculate and select optimal ICE system settings not 
by relying on typical semi-empirical calibration coeffi-
cients embedded in the standard ECU, but through in-
dependent modelling and selection of optimal values, 
followed by the generation of a control signal array.

This control algorithm allows for more accurate de-
termination of the ICE’s current state and, unlike exist-
ing analogues, reduces energy consumption for auxiliary 
drive units. This contributes to improved effective ther-
mal efficiency of the engine and reduces its visibility in 
the infrared radiation spectrum.

The use of modern electronic engine control systems 
significantly enhances operational performance and ex-
tends engine service life [21].

In line with global experience, further research is 
planned to assess the impact of alternative fuel additives 
on the performance of the engine-generator unit [22, 
23], explore various thermal schemes for energy genera-
tion [24, 25], and examine structural features of internal 
combustion engines [26, 27].

The original design solutions and approaches pro-
posed in this study have been patented in Ukraine [28]. 
Implementation of the proposed method is expected to 
improve the survivability of distributed energy genera-
tion assets and enhance Ukraine’s energy security.

Conclusions. The objective of this study has been 
achieved. Using artificial intelligence (AI) technologies, 
a method has been developed to reduce the infrared vis-
ibility of a containerised multi-fuel engine-generator 
unit in urban environments by optimising the operation 
of auxiliary internal combustion engine (ICE) systems 
and lowering exhaust gas (EG) temperatures.

A literature and patent review was conducted on sys-
tems designed to reduce the infrared signature of ICE-
based energy units. It was demonstrated that for engine-
generator sets with a rated power below 1 MW, the use of 
complex deep heat recovery systems (e.g. organic Ran-
kine cycles) to reduce EG temperature is economically 
impractical.

Comparative calculations of the performance of a 
piston motor-generator set using diesel and blended fuel 
at rated load have identified a way to increase the effi-
ciency by 0.9 %, which will have a positive impact on 
environmental performance, in particular, reducing 
emissions of carcinogenic and mutagenic compounds 
from the exhaust gas (by replacing liquid fuel with gas-
eous fuel).

An increase in thermal efficiency of approximately 
1 % is considered a strong result, typically achieved by 
engine manufacturers over years of development and re-
source investment.

Techno-economic performance indicators of the 
engine-generator unit were assessed based on fuel type. 
For the gas-diesel configuration, a 25 % reduction in air 
consumption and a 17 °C increase in EG temperature 
were observed.

A full-flow EG ejector was designed, and numerical 
modelling of EG dilution with fresh air was conducted 
for both diesel and gas-diesel configurations. It was 
demonstrated that installing an ejector mixer in the ICE 
exhaust tract ‒ after the turbine ‒ enables effective mix-
ing of EG with fresh air.

The effectiveness of the proposed solution (installa-
tion of an ejector mixer in the exhaust tract post-tur-
bine) in reducing EG temperature was evaluated. Spe-
cifically, a temperature reduction of 101 °C was achieved 
for the diesel configuration, and 114 °C for the gas-diesel 
configuration under nominal operating conditions.

An operational algorithm was developed for the con-
tainerised multi-fuel engine-generator unit with auxil-
iary systems under AI control. It was shown that imple-
mentation of the proposed algorithm improves the ac-
curacy and efficiency of heat and mass transfer control 
processes and reduces energy consumption for auxiliary 
drive units. This contributes to increased ICE thermal 
efficiency and reduced EG temperature. Key recom-
mendations for reducing infrared signature in urban set-
tings are as follows:

-	to reduce the infrared visibility of containerised 
multi-fuel engine-generator units, it is necessary to en-
hance the precision of heat and mass transfer control 
using additional actuators (for auxiliary ICE systems), 
ECUs, and AI systems;

-	to lower EG temperature, ejector mixers should be 
employed, as they enable reductions of over 100 °C;

-	a promising additional method for reducing EG 
temperature is the use of thermoelectric generators in-
stalled on mating surfaces of the exhaust tract, operating 
across a wide temperature range (from 50 to 400 °C).

Promising future work in this area includes improv-
ing the accuracy and informativeness of heat and mass 
transfer studies in ICEs and their systems, using com-
parative physical and numerical experiments. Further 
development of AI technologies for modelling alterna-
tive virtual ICE processes ‒ followed by the generation 
of control signal arrays without reliance on semi-empir-
ical dependencies and calibration coefficients ‒ will be 
essential for advancing this field.
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Мета. Розробити метод зменшення помітності 
багатопаливної мотор-генераторної установки 
контейнерного виконання в міських умовах шля-
хом зниження температури відпрацьованих газів 
(ВГ) й оптимізації роботи допоміжних систем дви-
гунів внутрішнього згоряння (ДВЗ) із використан-
ням технологій штучного інтелекту.

Методика. Наукове дослідження базується на 
використанні методів порівняльного чисельного 
експерименту. Сучасні чисельні методи застосову-
ються для моделювання робочих процесів багато-
паливної мотор-генераторної установки при роботі 
на дизельному паливі й мережевому метані, а також 
процесів течії ВГ і свіжого повітря в ежекційному 
змішувачі та проточній частині випускної системи. 
У дослідженні розглядалася запальна доза дизель-
ного пального в межах 10 % від циклової подачі.

Результати. Оцінена зміна техніко-економічних 
показників мотор-генераторної установки залежно 
від виду пального. Отримані характеристики те-
плових викидів із ВГ і запропоновані шляхи змен-
шення помітності в інфрачервоному спектрі ви-
промінювання за допомогою різних підходів. Для 
підвищення ефективного ККД ДВЗ і зменшення 
теплових втрат у навколишнє середовище запропо-
новано використання технологій штучного інте-
лекту шляхом керування процесами тепло- й масо-
обміну у ДВЗ і допоміжних системах. Показано, що 
при роботі в газодизельному режимі на номіналь-
ній потужності температура ВГ на 17 °C вища, ніж 
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у дизельному варіанті. Розроблена система ежек-
ційного змішування дозволила знизити температу-
ру ВГ на 114 °C у газодизельному режимі при номі-
нальному навантаженні.

Наукова новизна. Дослідження дозволило ви-
вчити вплив процесу розбавлення ВГ свіжим по-
вітрям на зниження їх температури та сформува-
ти науково-практичні рекомендації щодо вибору 
параметрів ежекційного змішувача залежно від 
конструктивних і режимних характеристик мо-
тор-генераторної установки й виду пального. По-
казано, що керування допоміжними системами 
ДВЗ із використанням технологій штучного інте-
лекту ‒ з урахуванням умов навколишнього сере-
довища, виду пального та режиму роботи ‒ до-

зволяє оптимізувати енергозатрати на функціо-
нування допоміжних систем. Це сприяє змен-
шенню механічних втрат на привід допоміжних 
агрегатів і, відповідно, покращенню експлуата-
ційних характеристик багатопаливної мотор-ге-
нераторної установки.

Практична значимість. Зниження температури 
ВГ сприяє зменшенню помітності багатопаливної 
мотор-генераторної установки в інфрачервоному 
спектрі випромінювання, що ускладнює її вияв-
лення сучасними безпілотними системами спосте-
реження та збору інформації.

Ключові слова: штучний інтелект, мотор-гене-
раторна установка, інфрачервоний діапазон, тепло- 
й масообмін


