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Preface

Problem. The mission of the National defence forces
of Ukraine is to protect the Ukrainian people and advance
the nation’s interest. Today, the top priority in meeting that
mission is to prevail in anti-terrorist operation [1]. To pro-
tect our interests across the wide spectrum of challenges,
the Ukraine will need a broad portfolio of military capa-
bilities with maximum versatility [2]. Ukrainian armed
forces will have to be as adaptable and agile as they are
lethal and robust [3]. To build and sustain modern Ukrain-
ian military forces, they must use its recourses wisely, and
that includes our energy and fuel resources [4].

Modern challenges to Ukrainian national security are
increasingly complex, requiring a broad range of military
operations and capabilities — and a large and steady supply
of energy. At the same time, at the operational and tactical
level, fuel logistics have proven vulnerable to attack in
recent conflicts [5].

Operational energy is the energy required for train-
ing, moving, and sustaining military forces, weapons, and
equipment for military operations [6]. As long as military
forces rely on large volumes of energy, particularly petro-
leum-based fuels, the vulnerability and volatility of sup-
plies will continue to raise risks and costs for the armed
forces [7].

Obijective of the article. The goal of this article is
analyses of ways for reducing generator set fuel required
for training, moving, and sustaining military forces, weap-
ons, and equipment demand on the battlefield for military
operations on the combat operations experience basis.

Statement of the main material

According to “Report of the defense science board
task force on us department of defense energy strategy”,
generators are the Army’s single largest user of fuel on
the battlefield during wartime (tab. 1).

Table 1

Army fuel consumption in peacetime and wartime (million gallons per year)

Category Peacetime Wartime
Combat Vehicles 30 162
Combat Aircraft 140 307
Tactical Vehicles 44 173
Generators 26 357
Non-Tactical 51 51
Total 291 1040

It is possibly to be proposed three principal ways

to a stronger force [8].

1. Reduce the demand for energy in military

operations.

Today’s military missions require large

and growing amounts of energy with supply lines that
can be costly, vulnerable to disruption, and a burden on
warfighters. The military forces needs to: reduce the
overall demand for operational energy; improve the
efficiency of military energy use in order to enhance
combat effectiveness; and reduce military mission risks
and costs.

2. Expand and secure the supply of energy to

military operations. Most military operations depend
on a single energy source, petroleum, which has eco-
nomic, strategic, and environmental drawbacks. In addi-
tion, the security of the energy supply infrastructure is
not always robust. This includes the civilian electrical
grid, which powers some fixed installations that directly
support military operations. The military forces needs to
diversify its energy sources and protect access to energy
supplies in order to have a more reliable and assured
supply of energy for military missions.

3. Build energy security into the future force.
Current operations entail more fuel, risks, and costs
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than are necessary, with tactical, operational, and strate-
gic consequences. Yet the Department’s institutions and
processes for building future military forces and mis-
sions do not systematically consider such risks and
costs. The Department needs to integrate operational
energy considerations into the full range of planning
and force development activities.

Reducing demand, expanding supply, and building
an energy-secure force will mean a military that uses
less energy, has more secure energy sources, and has
the energy resources it needs to protect the Ukrainian
country during anti-terrorist operation.

The positive outcomes for the Ukrainian armed
forces include [9]:

— saving lives now lost moving and protecting fuel
on the battlefield;

— improving the range, endurance, and reliability
of ground, air, and naval forces and information assets;

— lightening the logistics load and reducing the

vulnerability of fuel supply lines;

— refocusing some combat forces and capabilities
from supply lines and fuel logistics to operational mis-
sions.

It is three ways for reducing generator set fuel
demand on the battlefield [10].

First of all, renewable and alternative power gen-
eration that reduces fuel consumption by generating
power through a combination of renewable, traditional
and alternative power generation. For example, it is
possibly a transportable hybrid electric power station
(fig. 1) that utilizes both renewable and traditional en-
ergy sources: wind turbines, solar panels, diesel genera-
tors and batteries in order to provide both continuous
and back-up power.

Fig. 1. Transportable hybrid electric power station

The hybrid electric station can provide renewable
power that can be combined with conventional fossil
fuel power to enhance mission capability while provid-
ing constant reliable power. Nevertheless while the sys-

tem proved effective in reducing fuel consumption, it
was not ideal for harsh combat conditions. Tactical gar-
bage to energy refinery (fig. 2) is another example of
reducing generator set fuel demand.
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Fig. 2. Tactical garbage to energy refinery

It is bio-refinery hybrid power system that con-
verts solid waste such as paper, plastic, packaging and

food waste into electricity via a standard diesel genera-
tor. This one incorporates two complementary tech-
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nologies: bioreactor to convert carbohydrates, sugars,
some cellulosic waste into vaporous ethanol and ther-
mochemical gasifier to convert bioreactor residuals into
“fuel gas”. How it works? The shredder rips up waste
and soaks it in water. The sludge is pumped into the
bioreactor, and enzymes break it down into carbohy-
drates and then into simple sugars, which yeast metabo-
lizes into ethanol. The pelletizer compresses undigested
waste pellets and feeds them into a gasification reactor
that burns them in a low-oxygen, high-temperature en-
vironment to produce a composite gas. The ethanol is
combined with the composite gas and injected into a
diesel generator, where it is mixed with diesel fuel to
generate electricity.

Secondly, a smart distribution system (fig. 3) that
precisely connects power consuming and producing
devices that has real-time or near real-time knowledge
of the available power supply and load demands and
uses that knowledge and an automated power manager
to properly schedule and deliver available energy sup-
plies to intelligent energy consuming devices [11].

This power manager precisely matches supply
with demand while minimizing excessive production,
shaving peak demands or minimizing unnecessary
losses of energy. This is system that provides: plug &
play connectivity power sources and electrical loads;
intelligent control; power source management; electrical
load management such as load shedding, peak shaving,

a
Fig. 4. The tents spray foam

The spray foam insulation can be used. It is
sprayed onto the tents, and will fill every nook and
cranny, creating a uniform monolithic barrier. Besides,
flexible electroluminescent lighting surfaces can be
used for reduce energy consumption. There are can pro-
vide general illumination for shelters; can decrease de-
ployment time, weight, and cube; can be printed on
multiple substrates (including fabric); polymer-based
lighting surfaces are flexible, durable and safe; puncture
of electroluminescent lamp does not cause failure.

load prioritization and phase balancing.

The last thing, energy efficient structures and
technologies reduce energy consumption through mini-
mized air infiltration, low-power devices and efficient
environmental control. The main idea of this technology
is to provide an insulating layer on the tents to keep the
outside air out and the air-conditioning in (fig. 4).
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Fig. 3. Smart distribution system
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Summary

There are two main benefits for the proposed ini-
tiatives:

1). Reduced fuel transport saves money and reduces
the frequency of vulnerable fuel convoys being exposed to
enemy attacks. Spray foam insulation on tents will reduce
the demand for fuel in generating power to air-condition
the tents. Transportable hybrid electric power stations
make use of renewable energy sources to generate power
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supply and less fuel is required.

Tactical garbage to energy refinery converts waste to
energy, and it conserves diesel fuel. Each month, tactical
garbage to energy refinery can save enough gasoline to fill
a mid-sized tanker truck. Fewer fuel trucks means fewer
convoys subjected to improvised explosive devices (IEDs)
along the transportation route.

2). Reduced waste disposal costs. There will be
substantial savings on disposal costs if the waste can be
converted into electricity.
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Kuit HanioHanbHUi yHiBepcuteT [ToBiTpstnux Cun imeni [Bana
Koxemy0a, Xapkis.

CYYACHI NPOBJIEMU ENEKTPOMOCTAYAHHA
ONsA 3ABE3NEYEHHA BEAEHHA BOMOBUX Al

I'.I. JIarytin, O.M. Manum

Memoto cmammi € ananiz WasAXie 3MeHWEH s 00° EMY CROMCUSAHHS NATUEA OJIA eNEeKMPOazpecamis, sAKi BUKOPUCTOBYIONb-
cs1 0151 60U060T NiO2OMOBKU, MaHespy ma 3a6e3neueHHsl 6iliCbK, 036POEHHS MaA GIliCbKOBOI MexHIKU Ha noui 60i0 nid Yac edenHs
BILICHKOBUX Onepayitl 3 ypaxyeauHam 00csidy edents Ootosux Oill.

Knrwwuogi cnosa: enepeis ons 3abesneuenns 6otiosux Oill, 8ilicbK08i Oxcepena eleKmpudHoi enepeii, anrbmepHamueti oxce-
pena enepeii, inmeieKkmyanibHi cucmemu po3nooiny eiekmpoeHnepeii, enepeosdepiearoyi cnopyou.

COBPEMEHHbIE MPOBJIEMbI ANTIEKTPOCHABXEHWUA
AOnsA ObECNEYEHUA BEOEHUA BOEBbLIX AENCTBUN

I'.'1. Jlarytun, A.H. Mansim

Lenvio cmamvu ananus nymeti ymenvuienusi 06vema nompeoienus 20piouezo OJisi HNeKMpoazpecamos, UCNoLb3yemMblx Ois
60€e801i N0020MOBKU, MaHespa u obecneyeHus B0LCK, B0OPYHCEHUA U 60EHHOU MEXHUKY HA noje 605 npu nposeoeHUU 80UCKOBbIX

onepayuil ¢ yuemom onvima eeoenus 6oesvix oelicmeuii.

Kniouesvie cnosa: suepeus ons obecnevenus 60e6blx Oeucmeull, 60lCKOBble UCHOYHUKY IIeKMPULecKoll dHepeuul, alb-
mepHamugHvle UCMOYHUKY SHepeUl, UHMENIeKMYalbHble CUCIeMbl pacnpeoenetus deKmpodnepeuu, snepeocbepezaiowue co-

opyIceHus.
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