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Abstract:

Introduction/purpose: The Air Force accomplishes its tasks in the airspace
where it must use special equipment and weapons which makes it
extremely technically demanding. This reliance on technique speaks of
the importance of logistics in the Air Force. Support to the Air Force of the
Serbian Armed Forces is provided by national logistics through, among
other things, various branches and parts of industry such as military
industry - part of industry that deals with the production and trade of
weapons and military equipment.

Methods:The methods applied in the paper are the analysis of the
tendencies of development of modern aviation assets and military
industries in the world as well as the synthesis considering the state of
national logistics today and its possibilities of supporting the Serbian Air
Force through its basic sources.

Results: Basic sources and possible prospects for further development of
national logistics are considered, with the focus on the modernization of
aircraft and other assets, military personnel training and improvement of
their standard of living as well as on the cooperative development of joint
projects with foreign partners.

Conclusion: It is important to be directed towards creating the conditions
for long-term prospects of the development of national logistics in support
of the Serbian Air Force.

Key words: Air Force, Serbian Armed Forces, logistics, armaments,
military equipment, situation and prospects.
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Introduction

When talking about the main drivers of development of any society,
one of them certainly is national logistics, which provides, through
production and/or import, necessary material resources for the needs of
the armed forces, economy and civil society. There is no social activity
that is immune to it. It paves the way for a better tomorrow, a developed
economy, a modern society and a better life for all citizens. As such,
because of its importance, it is the responsibility of the political power of
the state, that is, the government. (Fechner, 2010)

Dynamic development of air forces in the world imposes the need for
their equipping with new modern assets. Aircraft assets are high
technology products and require a high degree of processing. The
organization and realization of the production of these assets is a
complex process. Economic principles require a comparison of the costs
of production and the cost of imports, and, as a result of such a
comparison, many countries would find "profitability" in imports. However,
some factors call this choice into question: political, social, security,
technical-technological ones, etc. By building their own (military)
production facilities, developing a scientific-research base, as well as by
employing their workforce, [countries] create the conditions for their own
production in relation to international logistics’. (Milanovié¢ et al, 2009,

pp.1-14)

On the other hand, regardless of the consequences of the economic
crisis and high costs of modern aircraft, national logistics will find
opportunities for the procurement of modern aircraft from imports, and
will still continue to rely on its own capacity.

The problems posed in this way raise a fundamental question - what
are the long-term prospects for the development of military industry, i.e.,
national logistics, so that it can be able to meet the requirements of the
Air Force.

' International logistics can be defined as the process of planning, implementing and
controlling the flow and storage of products and supplies, and related information, from
place of origin to place of consumption located in another country.
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Trends in the development of modern aeronautical
assets and military industries in the world

Since air forces have considerable importance and capabilities in
contemporary armed conflicts, most developed countries devote special
attention to their development. By stimulating their national logistics, by
investing in the development, technology, production and modernization,
they seek to support their Air Forces with state-of-the-art aircraft.

Generations in the development of multipurpose fighter jets

Air forces in the world have been developing dynamically. Since the
advent of the first jet aircraft, with respect to their combat effectiveness,
the degree of application of new technologies and trends over a given
period of time, the development of fighter jets has been categorized into
so-called generations (Figure 1).

The first generation® is characterized by the appearance of a jet
engine and covers all jet fighters from their appearance until 1955. They
differed very little from their predecessors with the piston-driven drive in
appearance and construction. The cannon remained the main weapon. In
order to achieve a decisive advantage over the opponent at maximum
speed, the only scope for improvement was by replacing the drive
system, since the previous one exhausted all possibilities in that field.
The first jet-powered serial aircraft are also the first representatives of the
first generation of jet fighters Messerschmitt Me 262 and Gloster meteor.

The second generation is characterized by the beginning of the use
of passive surveillance radar without the possibility of rocket guidance
and the emergence of air-to-air missiles with passive IR guidance. It
lasted until 1965. The development of the second generation of fighters
was shaped by technological advances, lessons learned from air
combats during the Korean War, and by focusing on the dangers of a
possibility of a nuclear war. Significant technological progress was made
in aerodynamics, propulsion, materials and principles of fuselage
manufacturing, new weapons and aircraft equipment. The usage of radar
was of particular importance. With the addition of turbojet engines, these
aircraft achieve speeds in excess of twice the speed of sound (M>2).

2 The first generation of jet hunters whose missiles began to develop at the end of World
War Il and continued into the early postwar period.
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They are especially distinguished by the fact that, in addition to
cannons, they have IR homing missiles.?

The third generation is characterized by the emergence of aircraft
flying at supersonic speeds, by further development of aeronautical
weapons and by pulse radars. Semi-active homing was introduced as
well as a possibility to shoot targets beyond visual contact via TV and
electro-optical guided air-to-ground missiles and laser-guided bombs.
The prestige of the third-generation fighter jets is the use of radars and
long-range missiles. Guns and IR missiles were retained for close
combat, which occurs if opponents survive at a distance. In addition to
the aforementioned air-to-air weapons, these aircraft also carry air-to-
ground missiles and support ground and naval forces very effectively.
The third generation lasted until 1975.

The fourth generation lasted until 1995, characterized by further
advancement of avionics, advent of Doppler radar, high maneuverability
of aircraft, introduction of electrical flight control systems, advances in
digital computers and the introduction of "launch and forget" weapons.
The fourth-generation jet fighter is the concept of a 1970s fighter jet
project, in the most massive operational use in air forces throughout the
world from 1980 to 2015. The concept of the fourth generation of jet
fighters is based on the assumption that superior flight performance, and
in particular in the field of agility, is due to bring advantage in combat,
both in attack and survival.

The fourth and a half or 4+ and 4++ generation® gathers
planes that have a reduced radar reflection but do not have all the

® This generation of fighter jets belongs to a large number of types from countries that
have their own development and production. Produced in an impressive number of
copies, they have been involved in many local and regional conflicts, from the Vietnam
War, the Gulf Crisis, the Civil War in the SFRY and others. They have been in operational
use for a long time, and are still in use in some air forces. The most famous and
significant are the F-4 phantom and the MiG-21, which have been used in all crises. In
order to extend their life, they have undergone many modifications over the course of
their long life. In the initial variants of the Phantom, the Americans overestimated the role
of IR, so they threw out the cannon, and when they realized that it was fatal in close
combat with the MiG-21 fighter, they returned it.

4 Significant progress has been made due to the dramatic improvement in capabilities
with these upgrades of fighter jets and new projects in the last decade of the 20th
century. Some of more modern aircraft of this generation stand out from the rest, so some
countries have classified them as 4+ or 4.5. generation. They are mostly their own
promotions, through an imprecise generation system.
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“stelt” traits (Vlagié, 2008, p.7). The features of this generation of
aircraft are the advancement of electronics and the flexibility to adopt
new weapons. This generation lasted until 2010.

The fifth generation® emphasizes the minimization of aircraft radar
reflection, which requires, among other things, the placement of weapons
within the fuselage instead on external weapon pylons. It is also
characterized by the use of new high performance engines, vectored
thrust engines, by high percentage of the use of composite materials in
structure aircraft production to reduce weight, and by the application of
modern computers for real-time control of aircraft systems. Airplanes of
this generation have precise autonomously guided weapons, high flight
performance, advanced features, high integration of equipment and
computer systems, and the ability to network with other participants and
segments of the "battlefield stage" in order to gain situational awareness
(Vlaci¢, 2012). Currently, there is only one such 5th generation aircraft in
operational use in the world. It is the American F-22 raptor, while the
American F-35 Lighting Il, the Russian Sukhoi PAK FA and the Chinese
Chengdu J-20 are still under development. This generation is expected to
last until 2025.

The sixth generation is to encompass future fighter jet projects. The
first sixth-generation aircraft are expected to enter operational use
between 2025 and 2030. Some US analysts speculate that their latest F-
35 Lighting Il, single-engine, multi-purpose stealt fighter jet, belongs to
this generation. It is intended to dominate airspace, combat ground and
sea targets, as well as to be used for reconnaissance, and will replace
mid-range fighter jets currently in operational use in the US in the near
future.

The dynamic development and technological advancement of
national logistics in developed countries has made this development
possible for aircraft.

® Stelt feature implies difficult detection and monitoring of the aircraft by radar and other
means, and is achieved by constructive reduction of the effective reflecting surface of the
aircraft and the application of special materials and coatings for reduced reflection and
absorption of radar signals.

® The fifth generation jet fighter is a modern jet fighter based on advanced technologies
developed in the first decades of the twenty-first century. This group of aircraft, as well as
others, is determined by the classification of technically advanced countries. The criterion
for accurately defining the characteristics of the fifth generation of jet fighters is more
often controversial.
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Figure 1 — Generations in fighter aircraft development (Tirpak, 2009, p.40)
Puc. 1 — lNokoneHue e paszsumuu 6oesbix camonemos (Tirpak, 2009, p.40)
Cnuka 1 — eHepauuje y pa3eojy bopbeHux asuoHa (Tirpak, 2009, p.40)
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Development of multipurpose fighter aircraft

Trends in the development of modern fighter jets in the world are
leading towards upgrading multipurpose fighter jets; however, as long-
term forecasts show, that will not be achieved in the first decades of this
century. It seems that innovations in the future will focus on the
development of assets such as drones, unmanned vehicles, and alike
(Radi¢, 1995, p.7). These are aircraft based on a supersonic fighter jet,
which is also the only means capable of fighting both airborne and
ground targets. For a modern fighter aircraft, a large combat radius and
the ability to survive in the enemy's sky is important. That is why radar
visibility will be crucial for future fighter jets, although it is very difficult
and expensive to create an aircraft with stelt characteristics in all
conditions.

The development of multipurpose fighter jets, in addition to
increasing the operability of the aircraft itself, enables the unification of
multiple purpose conceptions of the aircraft into one, i.e., enables the
combination of the fight, assault and reconnaissance purpose in one
aircraft. With this concept, significant savings are achieved during aircraft
exploitation because reducing the number of different types of aircraft
and unifying them reduces maintenance costs, facilitates the supply of
spare parts, equipment and AO".

However, independently developing and equipping air forces with
modern multi-purpose fighter jets of recent generations is extremely
expensive and is increasingly becoming a privilege for only the most
developed nations such as the USA, Russian Federation and China. In
many developed countries, increasingly complex technologies, pricing
and budget constraints are leading to joint projects of military industries
with military industries of other countries to divide costs. Examples
include the cooperation of Germany, the United Kingdom, Spain and Italy
in the design, development and production of the modern 4th generation
multi-purpose airplane Eurofighter Typhoon (2019) and the cooperation
of the British, German and ltalian military industries in the design,
development and production of the modern multi-purpose aircraft
"Panavia Tornado". (Dudas, 2000, p.12)

Also, national logistics of developed countries generally develop new
fighter aircraft as combat platforms, which gives the opportunity to
develop new aircraft based on the existing platform in order to modernize
them. Huge costs of developing brand new aircraft are thus avoided.

" Hereinafter, the term "aircraft ordnance" will be abbreviated AO, and for propellants the
abbreviation is Pr.
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Examples are numerous, such as the Russian Mi-8 helicopter. A number
of new modern helicopters such as the Mi-17, the Mi-171 and others
have been developed on this platform (Russian Helicopters, 2019). The
MiG-29 aircraft platform gave rise to the MiG-290VT, the MiG-33, the
MiG-35 and others (Take-off, 2019). The platform of the US F-16 aircraft
served as a basis for the F-CK-1 Ching Kuo, the T-50 Golden Eagle, the
HIMMAT, and the F-2 Micubishi aircraft. (Lockheed Martin, 2019)

In recent years, national logistics of developed countries have made
the biggest progress in the development and integration of electronic and
computer systems for aircraft and avionics in general. The development
of radars that have an antenna array with active electronic scanning is
considered one of the most significant achievements in the history of
radar development. These radars are more reliable, lighter and have
longer range. They can operate in a number of different modes (air-to-air,
air-to-ground) and allow monitoring and simultaneous action on multiple
targets. The radar image generated by this radar is of very high
resolution and allows the identification of terrestrial targets at distances
greater than 100 km. (Vlaci¢, 2008, p.10)

Development of modern military aviation ordnance

The tendencies in the development of modern AO in the world are
directed towards the development of smart AO of high precision and long
range.

In terms of air-to-air and air-to-ground missiles, development is
aimed at improving "launch and forget" missile systems, increasing
range, increasing resistance to interference and  known
countermeasures, and at avoiding enemy missile defense systems. With
regard to aircraft bombs, smart guided bombs are being developed and
their precision, guidance and destructive power are being refined.

Today, many countries in the world mainly manufacture drones that
can be of different sizes and uses. However, it is important to note that
few such aircraft can be armed. Unmanned aerial vehicles® belong
mainly to middle UAVs or so-called small aircraft flying at altitudes of
about 3000 to 9000 meters and can remain in the air from 20 hours to 60
hours. Such UAVs are usually powered by piston or turbojet engines that
have modern electro-optical systems containing TV, thermal and IR

8 Such an aircraft is operated by a pilot not on the platform itself, but from the ground.
Therefore, there is an interaction between the pilot and the aircraft in terms of providing
input values for aerodynamic control surfaces and engine output and thrust, and there is
no reference to the absence of the pilot in the control loop.
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cameras, laser markers and range finders, as well as satellite navigation
capabilities, data links, which can be controlled from medium to long
range distances, and usually carry two to four ordnance assets for land
and sea targets. (Vasiljevic et al, 2017, pp.492-497)

National logistics today from the aspect of supporting
the Air Force

Throughout its rich history, national logistics, i.e. military industry,
has experienced difficult times. Its dynamic development was many times
interrupted by war distructions, but despite all difficulties, it has found
ways, with its capacities, quality personnel and development policy of the
country, to carry out modernization so that today it is not lagging behind
other world manufacturers of weapons and equipment. "For more than
100 years of its existence, the Serbian Air Force has used around 750
different types of aircraft in numbers of over 9,000, out of which 247 are
the results of domestic design or production." (Development Agency of
Serbia, 2015)

The nineties with their events represented a "dark period" for our
entire society and for our military industry as well. Part of the capacities
has been lost or destroyed, brain drain was massive, and the deep
economic crisis and the isolation caused by sanctions led to a substantial
technological delay compared to the modern world.

Aircraft and spares for military aircraft

Equipping the Serbian Armed Forces Air Force with indispensable
modern multi-purpose fighter jets from domestic production is not
possible today and it is unrealistic to expect it at this moment. That is why
the focus in the Air Force will be on the import during this period, which
does not mean that, in the future, the military industry will not develop
programs for aircraft development, for which it has certain capacities.

Certainly, in the forthcoming period, domestic production will provide
support to the Serbian Air Force with aircraft, which is reflected in
equipping the Air Force with 15 domestically produced aircraft of the type
"LASTA"™. In addition to equipping the Serbian Air Force, 20 of these
aircraft were exported to Iraq.

® " ASTA" aircraft, a product of the UTVA aircraft factory from Pancevo, is a modern
lightweight training aircraft intended for selection, initial and basic pilot training and
training in the basic elements of shooting, rocketry and bombing.
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Equipping the Serbian Air Force continued with imports in 2016-
2019. National logistics equipped the Air Force with two multi-purpose
medium transport helicopters of the Mi-17V5 type of Russian production
(Figure 2) during 2016. Also, for the Air Force, during June 2019, the
Airbus H145M and Russian Mi-17 helicopters were procured. In the
coming period, the Air Force is expected to be equipped with 7 more Mi
35 and Mi 17 helicopters of Russian production.

Equipping continued during 2017 with six aircraft from the Russian
Federation to be modernized in the coming period. After modernization,
they will be able to remain operational for an extended period of time.
Also, equipping continued in 2018, to be part of the Air Force as early as
2019, where 4 aircraft were delivered as part of a donation from Belarus,
while overhaul will be carried out at the Belarussian Overhaul Institute.
(Ministry of Defense of the Republic of Serbia, 2016)

Figure 2 — Multi-purpose medium transport helicopter Mi-17V5 (Ministry of Defense of the
Republic of Serbia, 2016)
Puc. 2 — CpedHuli MHoeouenegol 80eHHO-mMpaHCcnopmHbit eepmonem Mu-17B5
(Ministry of Defense of the Republic of Serbia, 2016)
Cnuka 2 — BuweHameHcku cpedru mpaHeriopmHu xenuxkornmep Mu-17B5 (Ministry of
Defence of the Republic of Serbia, 2016)

The absence of aircraft production under license and contracts for
the production of spare parts for large foreign aircraft manufacturers is
certainly something that national logistics lacks today; it impedes its more
dynamic development which was always present in the earlier period of
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its development.’® Technology and important practical and theoretical
knowledge were transferred through these activities enabling our experts
to develop quickly, become independent and make their logistics less
dependent on foreign influences.

Possible prospects for developing national logistics in
support of the Air Force

National logistics is recovering when it comes to supporting the Air
Force. The system has been restarted. The production of domestic
aircraft and aircraft parts has been restored and exports have started.
Also, there is a renewed interest in the world's major military industries to
collaborate with our military industry (Zrni¢, 2019). All this is good and
crucial to the survival and further development of our national logistics.

At this point, it is logical to ask a question: the first step is made,
what next? It is not easy to give the right answer. In addition to a number
of economic, technical, technological and other factors, the answer is
also influenced by political factors. The relationships of our state with
East and West determine the future direction of the development of our
national logistics, and the quality and level of these relations dictate the
speed and level that it will be able to reach in its development.

Following global trends, a long-term perspective in the further
development of our national logistics is recognized in the grouping of
military enterprises with predominantly state ownership into the group
"Defense Industry of Serbia""" led by the Military Technical Institute (VTI),
Zarkovo, as the developer and Jugoimport SDPR as the promoter and
marketer of the products. Such grouping can have advantages and
provide for the consolidation and reconstruction of companies, reduction
of development costs, higher capacity utilization, greater effect of
investment in technology and production, and easier access to the world
market.

% |n the SFRY, the Gazela helicopter was manufactured under the license of the French
manufacturer Aérospatiale, and the company "Prva Petoletka", Trstenik, had a contract
with the renowned aircraft manufacturer Boeing for whose needs it produced
hydrocomponents and parts of the landing gear system.

" This group consists of the companies "Zastava Arms" from Kragujevac, "KruSik" from
Valjevo, "Prvi partizan" from Uzice, "Sloboda" from Cadak, "Milan Blagojevi¢" from
Lucani, "Prva iskra" from Bari¢. Also, in the future: companies "FAP" "Priboj", "Jumko"
"Vranje", "Zastava trucks" "Kragujevac" and "UTVA" Pancevo.
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On the state and prospects of the Serbian defense industry, a former
Defense Minister, Zoran Djordjevic, told the Vecernje Novosti newspaper:
"The Ministry of Defense has considered the state of production
capacities, their competitiveness, as well as the future needs of the
defense system for more modern means and production technologies.
Accordingly, there are investments which the companies of the Defense
Industry of Serbia are mostly independently realizing, so that in the
coming period significant improvements and optimization of production
capacities are expected, both for the existing production programs and
for the development of new assets. The defense industry contributes
significantly to the economic development of the Republic of Serbia and
is currently the most dynamic branch of the industry, with the highest
growth rate and enormous potential for its own growth, but also for
initiating similar processes in the rest of the industry. Thus transformed
companies in the consortium will be able to equip the Serbian Armed
Forces as well as the world market with modern combat systems.
(Vecernje novosti, 2016)

Perspectives on military aircraft and spare parts

It is not realistic to expect the production of modern multi-purpose
aircraft from national logistics at this time. However, this does not mean
that this possibility should not be pursued in the future. On the contrary,
as the production of modern multipurpose aircraft represents a pinnacle
in the development of military industry, it should certainly be pursued in
the long run.

There is a logical path to this end, and its beginning leads to the
development and production of simpler aircraft types that have their
place in the world market. Subsequently, by investing in technology and
development, prospects should be open up through the production of
more complex types of aircraft. In doing so, partners should be found to
establish cooperation through joint development of new projects.

The professional staff that would support this development in our
country could be provided by adequate staffing. It is concentrated in
industry, the VTI Zarkovo, the Faculty of Mechanical and Electrical
Engineering, units and institutions of the Air Force of the Republic of
Serbia and other state and private companies and organizations. (Vuijicic,
2015)

Thus, after the tests with the training aircraft LASTA, the factory
UTVA PancCevo, or OIS, developed a new training/combat aircraft
KOBAC. lt is a trainer - fighter aircraft with a turbojet engine, a system for
safe emergency escape and a modern integrated attack-navigation
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system for observation and precise operation of various types of
unguided and guided ordnance day and night. The aircraft has a wide
range of uses including advanced training/combat use and combat use in
close air support (Yugoipmort SDPR, 2019). In perspective, it could be a
good export product (Figure 3).

Aircraft of this type are in demand in the world today. Almost all
countries with aeronautical industries today tend to produce
training/fighter aircraft. They are interesting for countries that have
difficulties in controlling and monitoring their long state borders, and are
being targeted by various terrorist and insurgent groups and
organizations. In the near future, it can be expected to be part of the Air

Figure 3 — Prototype of the KOBAC training/fighter aircraft (Yugoipmort SDPR, 2019)
Puc. 3 — Npomomun y4ebHo-boegozo camonema ,KOBAL“ (Yugoipmort SDPR, 2019)
Cnuka 3 — lNpomomun wkoncko-6opbeHoe asuoHa ,KOBAL]” (Yugoipmort SDPR, 2019)

In any case, Kobac is a new success of the Serbian aviation industry
- it will be the most technically and technologically advanced Serbian
product that can pull the civil industry forward as well. ,Let's not forget
that, when conquering the production of the Eagle aircraft more than 40
years ago, we introduced machines with numerical control for the first
time, that we conquered the production of plexiglass as well as the
technology of chemical milling of metals. It is important that Serbia's
aviation industry is not shut down, that new aircraft are designed and
built. We export aircraft, not just raspberries...“ (Lazanski, 2012)
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Another chance of developing national logistics in support of the Air
Force is in the production of drones. Unmanned aerial vehicles are
nowadays probably one of the most current world trends in aviation
development. In recent years, they have become one of the symbols of
the new generation of wars and are in the armed forces of all countries of
the world. Originally developed for reconnaissance tasks, today they are
increasingly becoming platforms for actions on ground targets.

At the moment, national logistics has the capacity to develop and
produce this type of aircraft. OIS developed and produced a prototype of
the Air Force's interesting, tactical long-range unmanned aerial vehicle
"PEGAZ" (Figure 4).

S el el e
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Figure 4 — Tactical unmanned aerial vehicle 'PEGAZ' (Dragovic, 2016)
Puc. 4 — Takmudeckud 6ecriunomHsbili nemamernbHbIl annapam «[TEFAC»
Cnuka 4 —Takmuyka becriuriomHa nemenuya eesnuxkoe donema ,[1EA3”
(Dragovié¢,2016)

It was originally developed as a reconnaissance platform, but in line
with world trends, its development also included the ability to execute
actions on ground targets. In addition to equipping the Air Force, this
drone can also be a good potential for export.

A great deal of attention is being paid in the world to the
modernization of existing aircraft. This process is less expensive than
acquiring new aircraft, bringing technologically outdated aircraft closer to
the level of new aircraft. Of course, modernization cannot completely
replace the acquisition of new aircraft, but the cost-benefit ratio is
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certainly worth it. It is restricted to expired aircraft and to aircraft for which
it is possible to extend it.

Prospects for the development of national logistics in this regard are
in the modernization of, above all, the G-4 Super Galeb aircraft and the
ORAO as the largest group in the Air Force.

Modernization of the G-4 Super Galeb aircraft was initiated through
the G-4 MD (modernized-digitized) project with the aim of obtaining a
modern aircraft that will provide quality training for the transition of pilots
to some future multi-purpose fighter aircraft and be trained for action by
modern air-to-air and air-to-ground combat vehicles. (Dragovi¢, 2016)

Also, the modernization of the ORAO aircraft is planned through the
installation of avionics'® which will represent the next generation in the
category of functional aircraft.

A significant acceleration of development can also be brought about
by the licensed production of possible foreign aircraft or some segments
of aircraft construction, which was always present during the earlier
development of national logistics. In this way, technology transfer is
achieved and valuable knowledge and practical experience are gained.
However, due to the situation in national logistics, it is difficult to count on
this activity during this period, but it should definitely be pursued. For the
beginning, it is likely to be in the production of technologically less
complex aircraft or aircraft construction segments such as training and
combat aircraft.

The prospect of developing national logistics in support of the Air
Force should also be sought in cooperation and joint projects of aircraft
with foreign partners. These activities provide faster development, lower
costs and benefits in joint appearance on the market.

Aircraft repair jobs are certainly the most interesting and easily
achievable way for developing our national logistics in support of the Air
Force and a realistic long-term prospect that needs to be recognized.
There are overhaul capacities, there is professional staff and tradition in
this business. Therefore, it does not start from scratch - the essence for
further development exists. It should be emphasized that the capacity
level is not satisfactory at this time. It is necessary to renew missing
infrastructure capacities, to purchase some new equipment and to fill the
Aviation Institute "Moma Stanojlovic" with the missing expert staff

'2 The term avionics means all aircraft equipment, primarily instruments, electrical and
electronic equipment.
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existing in our market”. The need for investment is not too great in
relation to the profits that can be made in the long term, not only in
support of our Air Force, but also in financial gain through participation in
the world market. The acknowledgment of this is the recognition of the
potential of our national logistics when it comes to aircraft overhaul by
major global companies.

Confirmation of this is the visit of the delegation of the Russian
Helicopters Company in 2015 which on that occasion expressed interest
in opening a regional center for the overhaul of Russian-made
helicopters at the Aviation Institute " Moma Stanojlovic ". As Russian-
made helicopters are widely present throughout the world and our
country, and the Institute has extensive experience in overhauling these
helicopters, such an arrangement would in the long run ensure a secure
job for the Institute on the international market, and thereby raise quality
and provide more reliable support to the Air Force. (Galovi¢, 2016)

The strategic partnership between the Government of the Republic
of Serbia and the European company Airbus Group is of great
importance for the development of the defense industry. This
international company is interested in existing overhaul facilities with the
idea of opening a regional helicopter overhaul center "GAZELA" (Galovic,
2016). In addition to overhaul capacities, this European company is also
interested in equipping the Air Force with new aircraft as well as in
modernizing the existing ones, in terms of enhancing the capacity of our
aviation industry, as the high level Memorandum of Understanding
signed between the Government of the Republic of Serbia and the Airbus
Group stipulates. In addition, regarding its functionality and
modernization, the Ministry of Interior's helicopter units will use Super
Puma H-215 medium transport helicopters, manufactured by the Airbus
Group.

To develop national logistics, the best option would be to open both
of these centers. The significance would be twofold. First, support for the
Air Force through overhaul would be more comprehensive given that the
Air Force is equipped with Russian-made Mi-8 and Mi-17 helicopters and
Western-made GAZELA helicopters. Also, overhaul of these helicopters
would certainly mean easier and cheaper access to spare parts for these
types of helicopters. Second, overhaul service could be offered for a
wider range of different types of helicopters and would provide access to

'3 Aeronautical personnel in our country are educated at the Military High School, the
Military Academy, the Mechanical Engineering, the Faculty of Transport and Electrical
Engineering, and the Petar Draps$in Air Force Academy, Belgrade.
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both the Eastern and Western markets. This perspective is certainly a
largely political issue. The answer to this question is related to the future
direction of the state policy of the Republic of Serbia and its relation to
the East and the West. It should be answered by our political elite.

When discussing aircraft overhaul, particular attention should be
paid to the overhaul of the MiG-29 aircraft. At present, the Air Force has
10 aircraft of this type, and this donation from the Russian Federation
creates conditions for better defense of the airspace of the Republic of
Serbia (Radio Television of Serbia, 2016). It also shows the Air Force's
longer-term commitment to choosing a multi-purpose fighter aircraft for
its units.

To conquer overhaul, it is necessary to invest in infrastructure, test
equipment and technology transfer. Although the Moma Stanojlovic
Aviation Institute and the 204th Aviation Brigade have extensive
experience in the operational maintenance and implementation of certain
simpler phases of overhaul of these aircraft, given the small number of
aircraft, the big question is the economic justification for winning the
overhaul of this aircraft."

In terms of operational capabilities of the Air Force, it is more
important to win overhaul of spare parts for this type of aircraft. This
would ensure greater utilization of the approved inter-overhaul resource,
greater autonomy and greater stability in the supply of spare parts. Also,
since overhaul prices of these spare parts are very high' it would also
provide significant financial savings. On the other hand, due to
technological complexity, it is not economically justifiable to win overhaul
of all aircraft devices and assemblies, but it should certainly strive to
adopt overhaul for all devices and assemblies for which it is economically
justified.

The prospects for manufacturing aircraft spare parts are reflected in
the penetration to the global market and in the production of spare parts
for large global companies. Such contracts are certainly not easy to win,
but there are some interests expressed. For example, in September
2015, representatives of the European company Airbus Group held a
conference called Airbus Group - Suppliers Day in the Serbian Chamber

14 During the overhaul of the MiG-29 aircraft, carried out in 2008 and 2010, the stages of
dismantling and assembly of parts and assemblies were carried out by the personnel of
the Moma Stanojlovic Aviation Institute and the 204th Aviation Brigade, and their repair
was carried out in the Russian Federation.

'® The contract for the repair of spare parts for the MiG-29 was concluded with OAO "558.
Aviationny remontnyj zavod" from Belarus in 2015
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of Commerce in order to find suppliers of parts for their products in our
country.

Prospects for the repair of spare parts probably need to be sought
and developed as part of the development of the overhaul of aircraft as a
whole for the types of aircraft that will be overhauled in our country to
complete the process.

Prospects for aeronautical ordnance

Prospects for the development of national logistics in the Air Force
support segment with AO are in the development of new modern AO
types and the overhaul and modernization of the existing ones. For these
activities, there is professional staff with the necessary experience.

For the development of new AO, prospects are reflected in the
development of high-precision guided AO, independently and in
collaboration with foreign partners. An example is the most ambitious
development project of the domestic military industry in technical and
technological terms, the ALAS rocket system developed by the domestic
private company Edepro with the support of Jugoimport-SDPR (Figure
5).

Figure 5 — ALAS rocket system (Radio Television of Serbia, 2013)
Puc. 5 — PakemHas cucmema ,AJTAC” (Radio Television of Serbia, 2013)
Cnuka 5 — PakemHu cucmem ,AJIAC” (Radio Television of Serbia, 2013)

It is a long-range multipurpose guided missile system, in which the
guidance is achieved without a direct visual contact with the target. The
peculiarity of this rocket system is that it is not intended to be used on
only one type of a platform, but it can be used on different types of fighter
platforms such as stationary launchers, combat vehicles, aircraft, ships,
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and the like. It is designed to perform actions on a wide variety of targets
such as armored vehicles, established infrastructure, ships, low-flying
helicopters and more. (Radio Television of Serbia, 2013)

The overhaul and modernization of AO represents a significant
prospect for the development of our national logistics in support of the Air
Force, aimed at improving the quality of the existing AO.

In addition to supporting the Air Force, more effective use requires
modernization of AO, which would certainly be of general interest to the
Air Force because it is less expensive than acquiring new assets, and
most Air Forces owns certain quantities of older AO types that are
technologically outdated and need to be modernized.

Conclusion

Prospects of the development of national logistics in support of the
Air Force of the Serbian Armed Forces, among others, are significantly
shaped by political factors. In what direction and how fast it will develop
depends on the relations of the Republic of Serbia with East and West.
The military neutrality and balanced policy of the Republic of Serbia
towards the great powers of the world could have a favorable impact and
help it in its faster and better development.

Following the trends in the world, one of the long-term prospects in
the further development of our national logistics is recognized in the
grouping of state-owned enterprises of the military industry into the
Defense Industry of Serbia Group, which, through joint development and
appearance on the market, will certainly ensure their better and a more
secure future (Radi¢ & Radi¢, 2018, pp.162-179).

Development prospects should also be sought in cooperation and
joint projects with foreign partners. These activities provide faster
development, lower costs and benefits in joint appearance on the market.

Long-term prospects for the development of our national logistics, at
this point, should not be sought in the production of modern multi-
purpose aircraft. The current level of technological development of our
military industry does not allow such a thing at the moment. This end
goal should be pursued in the long term, and the path to it leads through
the development and production of technologically less complex aircraft
through which our national logistics will slowly strengthen, adopt new
technologies and gain the necessary experience as a basis for progress
towards the end goal.
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The production of drones, as one of the most current trends in the
development of aviation today in the world, certainly has a perspective
here, and is an important direction for the development of our national
logistics and a potential export resource. As our national logistics
currently has the capacity to develop and manufacture this type of
aircraft, this prospect makes it even more significant.

A great deal of attention is being paid in the world to the
modernization of existing aircraft. It renders technologically obsolete
aircraft current. Of course, modernization, because of its limitations,
cannot completely replace the procurement of new aircraft, but it can
"buy" the time necessary to create the conditions for the procurement of
new aircraft and such costs are significantly lower than the procurement
costs.

A real long-term prospect and the most interesting and easily
achievable path to develop our national logistics in support of the Air
Force is certainly to focus on aircraft repair jobs. Overhaul capacities,
professional staff and tradition in this business exist, and their potentials
have been recognized by major global companies.

Prospects in the production of aircraft spare parts should be sought
in penetrating the global market and in producing spare parts for large
global companies. Such contracts are certainly not easy to win, but there
are interests.

When it comes to overhaul of spare parts, the prospects of our
national logistics in supporting the Air Force should be sought and
developed in overhaul of spare parts for the MiG-29 and for the types of
aircraft that will be overhauled in Serbia to complete the entire process.

Prospects of support regarding AO are in the development of new
modern high precision AO types, independently and in cooperation with
foreign partners, and overhaul and modernization of the existing AO. For
these activities, there is a professional staff with extensive experience. In
addition to supporting our Air Force, modernizing existing AO could also
be an interesting export service.

Based on the above, it can be concluded that there are prospects for
the development of national logistics in support of the Air Force. Some
are easier to realize and are clearly offered to us and some are more
difficult and require longer time and greater investment. Which ones need
to be developed and which ones will pave the way for the long-term
development of our national logistics in support of the Air Force must be
recognized and decided by the political elite of our society.

126




References

-Development Agency of Serbia. 2015. Serbian Aerospace Industry.
Belgrade: Development Agency of Serbia [online]. Available at:
https://ras.gov.rs/uploads/2016/02/serbian-aerospace-industry-2015.pdf
[Accessed: 10 July 2019].

Dragovi¢, R. 2016. Orao kao mig. Vecernje novosti, 8 April [online]. Available
at; http://www.novosti.rs/vesti/naslovna/drustvo/aktuelno.290.html:599463-Orao-
kao-mig (in Serbian) [Accessed: 10 December 2018].

Dudas, A. 2000. Tornado-simbol evropske integracije. Aeromagazin, 37 (in
Serbian).

-Eurofighter Typhoon. 2019. About as [online]. Available at:
https://www.eurofighter.com/about-us [Accessed: 18. December 2018].

Fechner, I. 2010. Role of logistics centres in national logistics system.
Electronic Scientific Journal of Logistics, 6(2), pp.9-18 [online]. Available at:
http://www.logforum.net/pdf/6_2_2 10.pdf [Accessed: 10 July 2019].

Galovi¢, M. 2016. Moma Stanojlovi¢ spreman da bude remontni centar za
ruske helikoptere. Politika, 16 July [online]. Available at:
http://www.politika.rs/scc/clanak/359209/Moma-Stanojlovic-spreman-da-bude-
remontni-centar-za-ruske-helikoptere (in Serbian) [Accessed: 14 December
2018].

Lazanski, M. 2012. Kobac iz domaceg jata. Politika, 3 April [online].
Available at: http://www.politika.rs/scc/clanak/213995/Kobac-iz-domaceg-jata (in
Serbian) [Accessed: 14 December 2018].

-Lockheed Martin. 2019. F-2 Support Fighter [online]. Available at:
https://www.lockheedmartin.com/en-us/products/f-2.html [Accessed: 14
December 2018].

Milanovi¢, G., Barac, N. & Andelkovi¢, A. 2009. Razoj i elementi
medunarodne logistike. Ekonomske teme, 47(3), pp.1-14 [online]. Available at:
http://xn----itbabaOaapeekb4br.xn--90a3ac/pdf/et20093 01.pdf (in  Serbian)
[Accessed: 10 July 2019].

-Ministry of Defence of the Republic of Serbia. 2016. Novi helikopteri sleteli
na Aerodrom Batajnica [online]. Available at:
http://www.mod.gov.rs/lat/9785/novi-helikopteri-sleteli-na-aerodrom-batajnica-
9785 (in Serbian) [Accessed: 2 December 2016]

Radi¢, A. 1995. Borbeni avioni. Belgrade: NIU Vojska (in Serbian).

Radi¢, V. & Radi¢, N. 2018. Ekonomski aspekti i nacionalna
samodovoljnost odbrambene industrije Republike Srbije. Vojno delo, 70(4),
pp.162-179 (in Serbian). Available at: https://doi.org/10.5937/vojdelo1804162R.

-Radio Television of Serbia. 2013. Sta je raketni sistem ALAS? Radio
Television of  Serbia, 16 Ferbruary [online]. Available at:
http://www.rts.rs/page/stories/sr/story/125/drustvo/1267958/sta-je-raketni-
sistem-alas.html (in Serbian) [Accessed: 15 December 2018].

127

Beri$a, H., Development of national logistics in support of the Serbian Air Force - long-term prospects, pp.107-130



VOJNOTEHNICKI GLASNIK / MILITARY TECHNICAL COURIER, 2020, Vol. 68, Issue 1

-Radio Television of Serbia. 2016. StiZu migovi 29 za Vojsku Srbije. Radio
Television of  Serbia, 13 December [online]. Available at:
http://lwww.rts.rs/page/stories/sr/story/125/drustvo/2560882/stizu-migovi-29-za-
vojsku-srbije.html (in Serbian) [Accessed: 15 December 2018].

-Russian Helicopters. 2019. Mi-8/17 Transport and passenger helicopter.
[online]. Available at: http://www.russianhelicopters.aero/en/helicopters/military/mi-
817 .html [Accessed: 14 December 2018].

Stanojevic, P., MiSkovi¢, V. & Jefti¢, Z. 2017. Savremeno tumacenje pojma
nacionalna logistika. Vojno delo, 69(3), pp.280-302 (in Serbian). Available at:
https://doi.org/10.5937/vojdelo1703280S.

Tirpak, J.A. 2009. The Sixth Generation Fighter. Air Force Magazine,
92(10), 29 September [online]. Available at:
https://www.airforcemag.com/article/1009fighter [Accessed: 10 July 2019].

Vasiljevi¢, D., Vasiljevi¢, J., Bojani¢, S. & Pavlovi¢, I. 2017. Informacioni
sistem za kontrolu letenja bespilotnih vazduhoplova. In: Sinteza 2017:
International Scientific Conference on Information Technology and Data Related
Research, Belgrade, pp.492-497. April 21 (in Serbian). Available at:
https://doi.org/10.15308/Sinteza-2017-492-497.

-Velernje novosti. 2016. Dordevi¢: Savladac¢emo izazove. Vecernje
novosti, 14 december [online]. Available at:
https://www.novosti.rs/vesti/naslovna/drustvo/aktuelno.290.html:639902-
Djordjevic-Savladacemo-izazove (in Serbian) [Accessed: 10 December 2018].

Viagi¢, S. 2008. Neki aspekti razvoja i modernizacije viSenamenskih
borbenih aviona. Vojnotehnicki glasnik/Military Technical Courier, 56(3), pp.5-15
(in Serbian). Available at: https://doi.org/10.5937/vojtehg0803005V.

Vlaci¢, S. 2012. Visenamenski borbeni avioni. Belgrade: Medija centar
Odbrana (in Serbian).

Vuji¢i¢, D. 2015. Lovac, lokomotiva razvoja. Vecernje novosti, 20 March [online].
Available at: https://www.novosti.rs/dodatni_sadrzaj/clanci.119.html:539521-Lovac-
lokomotiva-razvoja (in Serbian) [Accessed: 14 December 2018].

-Yugoipmort SDPR. 2019. Kobac (Sparrow Hawk) Training/Combat turbo-
prop aircraft [online]. Available at:
https://www.yugoimport.com/en/proizvodi/kobac-sparrow-hawk-trainingcombat-
turbo-prop-aircraft [Accessed: 10 December 2018]

Zrni¢, B. 2016. Odbrambena instustrija Srbije - oslonac u procesu
reindustrijalizacije. Srpska ekonomija [online]. Available at:
https://www.srpskaekonomija.rs/biznis-i-finansije/10/3//clanak/19/naslovna (in
Serbian) [Accessed: 10 July 2019].

PA3BUTUE HALI,VIOHAJ'IbHOVI NOrncCTUKN,
NOAOOEP>XMBAKOLWEW BOEHHO-BO3AYLWHBLIE CUIbI
PECMYBJIMKN CEPBEVA — OONTOCPOYHbLIE NMEPCMEKTWMBbI

Xamudxa A. Bepuwwa
YHuBepcuTeT 060poHbI B I. benrpag, LLkona HaumoHanbHon 060poHbl,
r. benrpag, Pecnybnuvka Cepbusi
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PYBPUKA TPHTW: 78.21.53 Wccneposanus u pa3paboTtku B obnacTu
3P PEKTMBHOCTM, HAAEXHOCTU 1 6OEBOro UCNONb30BaHUA
BOOPYXEHWNSI N BOEHHOWN TEXHWKU
78.25.13 BoeHHas aBMaUMOHHasi TEXHNKA U BOOPYXKEHME
B CTATbW: npodeccroHanbHas ctaTbs
A3bIK CTATbW: aHrnuinckmn

Pe3some:

BeedeHue/yenb: BoeHHasi asuauusi ocyujecmeriiem ceou 3adadqu 8
8030yWHOM MpocmpaHcmee, rnosamomy el HeobxoOUMO UCIMOoIb308amb
crieyobopydosaHue U 800pYKeHUEe, Komopbie 8 c8oto o4Yepeds derarom
ee 0cobo mexHU4YeCcKUM 8UOOM 800PYXKEHHbIX cus. [JaHHas mexHu4yeckas
rnodornsieka yKkasbleaem Ha BaXHOCcmb Jsoaucmuku 0Onsi  BoeHHo-
8030yWHbIX curs. HayuoHarnbHas fioeucmuKka OKa3sbigaem MOCMOSIHHYIO
noddepxky BoeHHO-8030ywHbIM cunam Pecrniybnuku Cepbusi, 8 mom
qucrie nocpedcmeoM pasfuyHbIX ompacrned npomMsiwneHHocmu. B
repsyro o4epedb 3adelicmeosaHa OOOPOHHAs POMbIUIIEHHOCTb,
3aHuUMarowasicss  npoussodcmeom U cbbimom 6oesbix cpedcme U
80€HH020 060pyd08aHUSI.

Memoodbi: B daHHOU pabome rnpumeHsisicss Memod aHarnu3a MUpPO8bIX
meHOeHYUl pa3eumusi COBPEMEHHbIX asuayUOHHbIX cpedcme U
creuymexHuUKU, a makxe MemoO CcuHmesa, C MOMOWbI KOMopoeo
rnpedcmaessieHo COCMOosIHUE HaUUOHasibHOU f102UCMUKU Ha Ce200HSWHUU
OeHb, a makxke 803MOXHOCMU M0OOeP)KU BoeHHO-8030yWHbIM cuiam
Pecnybrniuku Cepbusi, nocpedcmeom c80UX OCHOBHbBIX UCMOYHUKOS.
Pesynbmamel; PaccMompeHbl OCHOBHbIE UCIMOYHUKU U 803MOXHbIE
repcriekmuebl darnbHeliwea0 pa3eumusi HayuoHasibHOU J102UCMUKU C
yriopoM Ha MOOEpHU3auUI0 camMosiemos8 U UHOU CrieymexHUKU, Ha
Mod2omoeKy Kadpoe U IMOBbILUEHUE YPOBHS KU3HU B0EHHOCIYXawux, a
makxe Ha pa3pabomKy U pa3eumue CO8MECMHbIX [IPOEKMo8 C
3apybexXHbIMU napmHepamu.

Bbigo0bl:  BHayumocmb  cmambU  3aKmo4aemcsi 8 - 8blsI8NIeHuU
riepcriekmus pa3sumusi, Komopble mMoanu Obl 3Ha4UMesibHO MoeuUsiMb
Ha OanbHelwyro HarpasiIeHHOCMb HauuoHarbHOU J102UCMUKU Ha
oKa3aHue noddepxxku BoeHHO-8030ywHbIM cunam Pecriybriuku Cepbusi.

Knouesble crnosa: BoopyxeHHble cunbl Pecnybnuku Cepbus,
asuayusi, Jlo2ucCmuKka, B00pYyXeHue, B80eHHoe 0bopydosaHue,
CcOCMosiHUE U Nepcrekmushbi.

PA3BOJ HALIMOHAITHE JTOTNCTUKE Y NOAPLWLI PATHOM
BA3QYXOINNOBCTBY BOJCKE CPBUJE — YTOPOYHE
MEPCMEKTUBE

Xamuya A. Bepuwa
YHuBepauteT ogbpaxe y beorpagy, LLkona HaunoHanHe oabpaHe,
Beorpag, Penybnuka Cpbuja
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OBNACT: paTHO Ba3gyxonnoBCTBO, NIOrncTMKa
BPCTA YJTAHKA: cTpy4H/ YnaHak
JE3VK YJTAHKA: eHrnecku

Caxemak:

Yeod/cepxa: PamHO 6a30yxorioecmeo pearsnusyje ceoje 3adamke y
8a30ywHOM rpocmopy, na mopa Oa Kopucmu crieyujasiHy onpemy u
Haopy»are, Wmo 2a YuHU U3pa3umo mexHuU4Ykum Oerlom osoe euda y
KojeM floeucmuka uma 8axkHO Mecmo. HauyuoHanHa noaucmuka rpyxa
rnodpwky Pamrom ea3dyxorioecmey Bojcke Cpbuje, noped ocmarioe,
Kpo3 pasfnu4ume epaHe u 0enose uHAycmpuje. To YuHU, NpPesacxooHo,
KpOo3 HaMeHcKy UHOycmpujy — OerioM uHOycmpuje Koju ce b6asu
rPOU3B80O0H-0M U rIPOMEMOM HaopyXaka U 80jHE Orpeme.

Memode: Y pady ce kopucmu memola aHasiu3e, KojoM Cy UChuUmueaHe
meHOeHUuje passoja caspeMeHux 8a30yxoriosHUX cpedcmasa U
HaMeHCKux uHOycmpuja y ceemy, Kao U Memoda cuHmese, KojoM ce
cazriefasa cmarbe HauyuoHarsHe sioeucmuke daHac u MoayhHocmu nodpuixke
PamHom ea3dyxoriroecmesy Bojcke Cpbuje Kpo3 HeHe OCHOBHE U38ope.
Pesynmamu: CaznedaHu cy ocHosHU u3gopu u mozyhe nepcriekmuse
Oasbez paseoja HayuoHanHe Jio2uCmuKe, ca mexXuwmeMm Ha
modepHu3ayuju BY6C-a (ysohere Hosux niemenuua u Opyee orpeme,
obyka JsbyOcmea, Kao U nobosrblarkke XueomHoz2 cmaHOapoa
npurnipadHuka Bojcke), me paseojy u capadwu  Ha 3ajeOHUYKUM
rpojekmuma ca UHOCMpPaHUM rapmHepumMa.

Bakrbyyak: lompebHo je y 3HavajHOj Mepu mexumu cmeaparsy ycrioea
3a Qy20pOyHy riepcriekmuegy pa3goja HauUoHaHe fioaucmuke y noopuwyu

Pam+om ea3dyxorinioecmsy Bojcke Cpbuje.

KmmyuHe peyu: easdyxornnoecmeo, Bojcka Cpbuje, rnoaucmuka,
Haopyxxarbe, 80jHa orpema, cmak-e U npecrnekmuse.
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