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Abstract: The energy requirements of the military personnel are the result of the carried out in XX
century researches about the energy consumption and the nutrition of servicemen and the concepts for

using of the military units at that time.

The study makes an analysis and summary of issues related to the energy consumption of the military
personnel in field trainings, influence of the mission and environmental conditions on the energy
requirement of the military personnel and energy requirements of women in the army.
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1. Introduction

The exact determination of the energy
requirements of the military personnel is
linked with the implementation of
scientifically grounded approaches for
calculation of the total energy requirement.
Each vital, work or daily human activity is
connected with consumption of energy,
which is supplied by the organism by
means of dissolving the received nutrient
substances. The researchers divide the
methods for calculation of the daily energy
requirement into two major groups:
laboratory and calculative methods.

The laboratory methods comprise the
thermal and the respiratory calorimetry. The
first method is based on the exact
measuring of the heat, released by the body,
whilst the second is grounded on the
consumption of oxygen and on the exhaled
carbon dioxide. The exhaled carbon dioxide
can be measured through implementation of
the “doublylabeled water” method. This
method is based on the measuring of the
heart capacity (the warmth dilution) and the
difference between the oxygen
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concentration in the arterial and the mixed
venous blood. The methods of nutrient
energometry are grounded on the laboratory
analysis of the nutrient value of the taken
food and of the unassimilated part of food
or on calculating of the energy value of the
taken food and weight control during a
particular time period. Under the method of
pulse tachometry using a special device —
pulse tachometer, the pulse frequency is
being measured during the performance of
various physical activities and the results
are transformed into calories.

The calculative methods are based on the
basic metabolism and on ratios of physical
activity. Under these methods the basic
metabolism by means of formulas,
grounded on ratios, sex, weight, age and
height are determined separately. The sum
total of the obtained values gives the value
of consumption for the basic metabolism.
To this value of consumption for basic
metabolism are added the energy
consumption for assimilation of food and
the energy consumption for physical load
during the active part of the day. By the
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table-chronometry method the spent on a
certain activity time is measured exactly.
The obtained data permit to determine the
daily energy consumption of the person,
using tables of the energy consumption for
different kinds of activities. First the time
expenditure on daily activities of a certain
person is measured, fixing their duration.

2. The energy consumption of the
military personnel usually exceeds the
energy requirement of the civilian

Most of the contemporary military
researches of the energy consumption have
examined soldiers, situated in training
camps [2] or participating in specific
events, such as: parades, military trainings
and others, which usually comprise from 3
up to 10 days of continuous training.
During the field training usually military
rations are being consumed, and the
servicemen sleep in tents or outdoor
without shelter. Overall, during preparation
for battle missions or while tactical
trainings at terrain are conducted, the
servicemen are under bigger physical
pressure, than when being trained at the
permanent dislocation stations. The
training at the garrison normally includes
training during the day, the usage of the
military infrastructure for accommodation
and stationary feeding in canteens.

In the researches, in which the energy
requirements of the military personnel had
been measured, these requirements vary
from 2341 kcal/daily for women, occupying
administrative positions [1] up to 7118
kcal/daily for marines, participating in
mountain military training [8]. The general
measuring of the energy requirement of the
whole male military personnel account for
average 4609 + 645 kcal/daily for all
activities and all military specialties during
an average measuring period of 12,2 days.
These values are approximately 38% higher
than the average general energy
requirement for 92 civilian men at the age
between 18 and 39 years, which are
averagely 3344 + 740 kcal/daily [3].
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The general energy requirements for female
military personnel (N = 77, 2842 + 621
kcal/daily, average monthly measuring
period of 8,8 days (range 2,25-14 days) are
approximately 17% higher than those of the
women from civilian society at the age
between 18-39 years and average values of
energy requirement of 2436+ 1051
kcal/daily [3].

Comparing the energy requirements of the
civilian professions and the professional
military personnel, we must take into
account the fact, that usually the military
researches are directed to examination of
the energy requirement during field and
tactical trainings, which have limited
duration [5, 6]. Also upon some sporting
events, the field trainings often result in
higher energy requirements, than those of
the general civilian population, because of
the extended working days and of the
specific character of the activities [11]. The
civilian personnel, occupied in hard
physical work, such as: firemen, metal-
workers and others, also demonstrate higher
levels of daily energy requirements. The
researches show, that some servicemen
have an energy requirement, comparable to
that of the civilian professions, although
most servicemen exceed these levels.

3. Energy requirement of the combat and
support units

The energy requirements of the soldiers
from combat units and of soldiers from the
supporting units are examined by different
researches. The soldiers from the battle
units, training at the permanent dislocation
stations, consume approximately 19% more
energy, than the supporting units. We must
take into account also the fact, that the
soldiers from the forces for special
operations often have higher body mass,
than the other soldiers and thus the
difference is only 5%, in case the energy
requirement is expressed in kilogram of the
body weight [14].



4. Energy requirement at field trainings
on the terrain

The general energy requirements of the
servicemen, participating in field trainings
on the terrain can be quite high. To field
trainings on the terrain belong: tactical-
combatant training; tactical special training;
tactical training; tactical case; group
training at spot (with or without elements of
commanding-staff training); trainings (staff
and special); trainings with or without
combatant shooting; combatant shooting
with real missile launchings; flying tactical
trainings; flying trainings; field preparation
at a specialized firing ground; field camp
and others [9, 10]. The total energy
requirements of the rangers from the United
States, participating in field training, are
averagely 5185 kcal/daily [14].

Field trainings on the terrain usually have
short duration and are intended on
increasing of the field endurance and
training competences of the military
personnel. They are conducted without
interruptions, comprising the whole unit
with their regular armament and equipment
and communication devices, whereat
training tasks are being exercised under
conditions, which are to the highest degree
close to the real conditions.

The field trainings on the terrain are
characterized with the implementation of
simulators, which simulate the actions of
the  opponent party; work  under
complicated psychological conditions and
high levels of psychological stress,
characterized with high responsibility for
each taken decision and performed action;
genuine daily and/or night combatant
shootings including all sorts of weapons
and systems; practical solving of such tasks,
as surviving, engineering equipment; taking
cover, defensive tactics, counteroffensive
and retreat; limited time for sleep and rest
and others.

5. Influence of the mission and
environmental conditions on the energy
requirement of the military personnel
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5.1. Energy requirement under hot
climatic conditions

The analysis of the available literature
imposes the conclusion, that generally the

high temperature of the environment
influences insignificantly on the daily
energy requirements of the military

personnel. A study, carried out in the desert
shows, that the artillery units consume
averagely 4108 kcal/daily under average
daily air temperature of 20.6°C. Similar
total energy requirements (3941 kcal/daily)
are observed for the infantry units in Israel,
where the temperatures vary from 23 up to
31°C. The Royal Australian Air Forces in
North Australia consume about 3702
kcal/daily, at temperatures varying from 24
to 33 °C, and the performed tasks are linked
with guard and transport support of an
airport.

The comparison between the energy
requirements of the artillery, of the infantry
and of the ground units from the Air Forces
show, that the general energy requirements
are similar to the values, observed under
cooler conditions (4099 kcal/daily for
training at the permanent dislocation
station, 3346 and 3568 kcal/daily for
everyday activities of the supporting units).
One of the reasons for that, roots in the fact,
that the servicemen perform their
obligations more efficient in hot, dry and
clear days. The energy requirements are
connected mainly with the sort and the
duration of the activities, which are being
performed, not with the hot meteorological
conditions.

5.2. Energy requirements in winter and
under cold climatic conditions

Hoyt and team consider that the general
energy requirement of the military
personnel increases in winter and under
cold climatic conditions. In the examination
of the American marines in cold weather
(under temperatures of the environment
from -10 up to 5 °C), average energy

requirements of 5398 kcal/daily are
observed [7]. The general energy
requirements had been around 4156



kcal/daily in warm weather (under
temperatures of the environment from 9 up
to 31 °C) for the same course at the same
place, under analogical general physical and
mental pressure. The examination data
suppose that the higher energy requirement
for the winter course is connected with a
longer and with higher physical pressure
working day, than the working day under
warmer climatic conditions.

The examination of the energy requirement
of the military personnel [14] establishes
that at work in cold environment the weight
of the winter clothing can increase the
energy requirements by 16%, compared to
the desert clothing and by 8%, compared to
the moderate clothes. The positioning of the
weight of the clothing or of the equipment
also has influence on the general energy
requirements.  For  example, during
movement, the wearing of heavy boots
increases the energy requirement to bigger
extent, than the wearing of the boots in the
haversack.

In carried out examinations at extremely
cold environments (under average daily
temperatures of -25 °C), the energy
requirement levels are averagely by 20%
higher than those, observed at trainings of
soldiers in moderate climatic conditions.
However these examinations additionally
illustrate the high levels of energy
requirements, which can be reached by the
servicemen in cold climatic conditions
because of the tough terrain. The general
energy requirements increase significantly
under ice and snow and when using or
wearing of specialized winter equipment,
such as snow-shoes or skis, which can add
up to 5 kg weight, compared to the
regularly worn equipment. The energy
requirements can increase by up to 30%
when moving over stamped snow and by up
to 50% when moving in deep snow, in
comparison to the measured values for
unpaved road.

The available data, which allow
comparisons between the energy
requirement under cold climatic conditions
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and under moderate conditions, sustain the
conclusion, that training under cold
conditions increases the daily energy
requirement. In case of missing snow cover
and frozen areas of the terrain, the weight
of the additional clothing and equipment,
shivering and other body motions caused by
the low temperatures are the most probable

reasons for the increased energy
requirements  under  cold  climatic
conditions.

The hardly accessible terrain, the thickness
of the snow cover and the slippery surface
contribute to the increasing of the energy
requirement. Some actions are more
difficult to perform at winter; the
biomechanical inefficiency additionally
increases the total energy expenditures
under cold climatic conditions in
comparison to the moderate or hot climatic
conditions.

5.3 Energy requirement at high altitude
The energy requirements of the military
personnel increase in result of working at
high altitudes. The most significant factor,
which increases the energy requirements of
the servicemen and is directly linked to the
altitude, is the insufficient supply with
oxygen of the whole organism — hypoxia.
Further factors, increasing the energy
requirements, are: the wearing of
specialized equipment, strongly rugged
terrains and additional clothing.

The servicemen from the American Army,
located in Potosi, Bolivia at 3500-4050 m
altitude, have had an average daily energy
requirement of 3535 kcal, 10 days long,
during the construction of the infrastructure
[4]. These values are a little bit higher than
the general energy requirements of 3463
kcal/daily for servicemen from the
engineering units, performing similar
activity at a sea area [13].

In his research Tharion and his team prove,
that the military training, conducted at high
altitudes doesn’t have significant influence
on the energy requirement. The increased
energy expenditures are due to the influence
of cold, to the difficult to cross terrain and



the  movement carrying  additional
equipment. They consider that the
increased energy requirement has purely
physiological explanations. The
acclimatization at high altitudes increases
the main speed of metabolism by from 7 up
to 17% at least during the first two or three
days of stay under such conditions. Another
physiological reason for the increased
expenditures of energy is the reduced
ability to sleep.

6. Energy requirements of women in the
army

Just a few studies had evaluated the energy
requirements of the female military
personnel, in order to determine if they
differ from those of the male servicemen.
The general energy requirement of the
women is smaller than that of men, because
overall women possess lower body mass
and the scope of the performed tasks is less
physically burdensome. Other possible
reasons include changes in the menstruation
cycle, pregnancy or lactation.

A number of researches impose the
conclusion, that the general energy
requirement of women is lower than that of
men, but after considering the body mass it
becomes visible that female military

personnel consume approximately the same
quantity of energy as male servicemen.

The differences between the energy
requirements of the men and of women are
not resulting entirely from the differences
of the body mass, connected with the
gender. When the general levels of physical
activity are relatively moderate, the energy
requirement for the main metabolism
represents a bigger share of the total daily
energy requirement. For the reason that
men usually have bigger body mass,
compared to women, their energy
requirements for the main metabolism are
higher, what results in a higher general
energy requirement, including that of the
daily energy consumption for 1 kg of body
weight. Low energy consumption for
women reflects the same tendency. And to
the opposite, in case of high levels of
energy consumption for physical load
during the whole day, no differences are
observed in the average daily energy
requirement for 1 kg of the body weight.
The average daily energy requirement of
female and male servicemen with the same
functional duties and analogical physical
activities is shown at Table 1.

Table 1 Average daily energy requirement of female and male servicemen with the same functional

duties and analogical physical activities [14]
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7. Conclusions process of elaboration of new nutrient
The knowledge of the actual energy standards, regulations and rations, which

requirements of the military personnel
contributes to determination of the most
suitable combination of nutrient products
and daily menus for the maintenance of
health of the servicemen and for the
insurance of the optimal daily activity. It
could also assist at the strategic level of
Command of the Bulgarian Army in the

would correspond to the nutrient needs and
physiological nutrition norms under
different  operation  conditions  and
requirements of the environment [12]. The
energy requirements at a specific situation
grant the proper scientific base for
optimizing of the expenditures on food for
the physically active military personnel.
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