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            Abstract: This paper provides an overview and an analytical overview of the current standards in Bulgaria and the European Union 
related to ergonomic of logistic equipment. The point is to show the impact of standards on ergonomics, efficiency and competitiveness of 
logistics equipment, and to specify the types of ergonomic parameters. All this determines the decision area at the design stage of the 
logistics process and equipment and serves as a basis for the development of a computer system for automated and modular design. The 
availability of this information allows to achieve and a higher level of operating standards applied ergonomics. 
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1.INTRODUCTION 
The development of a computer system for researching and 
defining the database of parameters influencing the relationship 
between ergonomics and efficient operation of the operator to 
define and explore the field of solving this problem. Usually this 
area is determined by a number of restrictions, most of which are 
statutory requirements. These requirements strongly influenced 
the design of the machine and logistic nature of the logistics 
process in which they participate. Therefore the design stage it is 
important to take into account, which will lead to the creation of 
competitive equipment and service process. 
It is known that logistics equipment and its maintenance of the 
production process to form 70% of total production costs [4].   
But the use of logistics technology in a logistics process is not 
always 100% of the production time. It strongly depends on the 
mode of operation of this equipment. In many cases this time is 
below 50%, which is associated with the impact on human 
(operator). The question arises to what extent should realize the 
norms and standards of ergonomics that machines be as simple, 
cheap and productive without any effect on the efficiency of the 
staff. In this work in logistics equipment will of course material 
handling and warehouse equipment operated by an operator ie 
forklifts, trucks, stacker cranes, cranes, container, etc.). 
In terms of the rapid development of science and technology and 
the emergence of new models of machines, human activity 
becomes more complicated and tense. According to statistics 
increase the reliability of the technical parts of a system loses its 
meaning because the system "man-machine" is limited by the 
reliability of the people. [1,5,6] Working sometimes on the verge 
of psychophysiological opportunities and unfavorable production 
environment, one makes mistakes, the price of which in modern 
production sudenly increase. In most cases, operator actions 
prove incorrect not because low-skilled,but because of the 
inconsistency of the structural features of the technique with 
human capabilities. Studies show that up to 70% of failures are 
due to the human factor. All this shows that the optimum working 
conditions are essential for the selection of appropriate logistical 
machine reading system man-equipment- environment. [1,5,2] 
According to [1,7], the first objective of ergonomy is to increase 
the effectiveness of human-engineering - environment (HEE), 
which means the ability of logistic equipment to perform their 
tasks with a certain quality at the lowest cost. Ergonomics is 
characterized by its impacts - internal (operator) and external 
(ambient staff). 
The operator [1] carried out executive-operative activity at which 
the perception and processing information, making decisions and 
carrying out executive actions. The effectiveness of the system 
HEE however, is a function of time. It can not be permanently 
fixed, but varies throughout the day. Itself is multi task by 

modeling on the process of change is also based on subjective 
information that is relevant model of Tanaka [8]. When analyzing 
HEE required subjective information be limited to a minimum. 
This is achieved through the use of standards and regulations. 
Besides the literal "laws work," leading to ergonomics is the idea 
of coordinating the work of all professionals dealing with 
problems at work, so modern ergonomics is an area of knowledge 
that studies the employment rights in the systems "man-machine 
West Region "(HEE) in order to ensure safety, comfort and 
optimal information interaction between staff and technology. 
It is known that HEE are manufacturing, information, 
transportation, military and systems maintenance and repair. 
According functioning - they are deterministic and non- 
deterministic. This work will be aktsentra logistical systems (LS) 
consisting of logistics machines and their operators support staff 
serving manufacturing and warehouse activities. 
The man (operator) is a major subsystem Message regardless of 
the degree of automation. It manages, maintains and controls the 
entire process of operation and. Therefore his work is a starting 
point and a key priority of ergonomic analysis, synthesis and 
design message. 
Requirements for logistics systems are strictly individual. They 
are different because of the different operating modes and not 
loaded on 100%, which affects the cost and efficiency of each 
machine. It is known [3] that the cost of the machine and 
involves additional costs for achieving the desired quality of the 
logistic machine. Their optimization is directly related to the 
ergonomic qualities of the machine. It is therefore necessary to 
study the impact of standards on logistics equipment. In this work 
deliberately omitted hygiene standards. 
The purpose of this work is to analyze the current legislation - 
ergonomic standards affecting the internal effects of logistics 
technology and serve as a basis for study and optimization of this 
technique. 
 
2.THEORETICAL BASES AND ASSUMPTIONS 
FOR DEVELOPMENT 
2.1.Ergonomic parameters  
There are various ergonomic parameters that must obey logistics 
machines. The work will focus on those that are directly related 
to the productivity of the operator (support staff), ie those 
affecting the cab of the machine or logistics environment in the 
absence of cabin. 
2.1.1.Human body dimensions 
Before describing the various ergonomic parameters for logistic 
equipment necessary to clarify the dimensions of the human body 
and the current standard for them. (See BS EN 547-1,2 and 3). 
Due to the nature of work one part of the logistics machines have 
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cabins with difficult access. Therefore object and scope of the 
standard - determines the size of open access to whole body to 
machines. This standard was developed initially for stationary 
machines to mobile machinery may have additional specific 
requirements. 
The dimensions of access passages are based on the values of the 
95 th or 99 th percentile of the expected set of users. The values 
for the 99th percentile apply for emergency exit routes. 
Anthropometric data given in EN-547-3, are derived based on 
static measurements of nude and do not account for body 
movements, clothing and equipment, and working conditions of 
machinery or environmental conditions. 
Standard shows how to anthropometric data corrected with 
appropriate additives so as to take into account these factors. 
Situations in which people should be protected from the impact 
of risk are dealt with in EN 294. 
2.1.2.Surface's Temperatures to which it is possible touch 
In logistic machine operator has access to surfaces which become 
hot during operation and are sources of risk of burns. So this 
parameter is not of interest for consideration for the operator. But 
support staff involved in the uptake and release of cargo it is 
essential. 
2.1.3.Noise 
In logistic machinery noise mostly comes out of the cab ie the 
medium and the machine itself. Emissions of noise created 
during the performance of work equipment must be minimized to 
avoid health hazards and safety and to ensure operator comfort. 
The noise from the environment determines the soundproofing of 
the cabin. 
Methods of analysis and design should be directed to the 
management of emissions from the source to the extent that the 
values of the final broadcast are low entering the area defined by 
the standards, and to create the necessary insulation. Apply 
standard ISO 4871: 1996. 
2.1.4.Thermal radiation 
Logistics equipment is catering equipment and is characterized 
by processes of working and waiting. In both cases, the thermal 
emissions are directly dependent on the processes they serve. 
Basic requirement is that thermal radiation can be minimized 
through design methods, in order to avoid health hazards and to 
ensure the comfort of the operator (see EN 563). In particular, it 
must be taken as follows: 

a) exercise of the operator (when it performs operations 
gripping the load; 

b) the thermal properties of the necessary clothing; 
c) the expected heat load on the operator (when the car 

is opened or closed). 
2.1.5.Lighting 
The lighting in the logistics technique is general and cabin. It 
must meet the requirements necessary for the performance of 
work by the operator. In the case that the analysis of the work 
task indicates that the total (ambient) light is not enough, it must 
be ensured mixed light, for example, which can be set and 
regulated. The lighting must be designed so as not to force the 
operator to take an awkward posture. According to DIN 
EN12464, where it must be done dimming, the means of 
regulation must be placed properly and should not present a 
danger to the operator. In particular must be taken as follow: 

a) to avoid flickers; 
b) to avoid glare or shine; 
c) to avoid distracting shadows; 
d) to avoid stroboscopic effects; 
e) contrasts the lights must conform to the task; 
f) must be reserved transmission of color. 

2.1.6.Hazardous materials and radiation 
The cabin and the trunk must be designed in such a way that any 
hazardous materials and hazardous radiation present during 
operation to be identified and treated with appropriate devices in 
order to avoid exposing the operator to danger to his health. 
2.1.7.Vibrations 
The vibrations generated in a logistics machine, dependent on the 

operating situation, in which the appliance is used. Impact of 
vibrations on the operator depends on additional factors such as 
level of comfort, appearance and condition of the machine and its 
accessories, process and duration of the impact itself. The 
magnitude of the measured vibrations as much as possible, it is 
realistic to measure their intensity under normal operating 
conditions. 
It is known that vibration control is a measure that allows to 
significantly reduce any transmission of periodic, percussion or 
random forces of the logistics machine to peripheral structures 
that surround or protect people, machines, equipment, buildings, 
by their environment (isolation of sites, protection against 
radiation). In both cases, the use of vibration isolation creates an 
elastic system whose dynamic response significantly affects the 
characteristics of the source of vibration, the dynamic 
characteristics of the machine, the structure on which the 
machine is installed, and the characteristics of resilient and 
damping elements. The optimization of the system to meet the 
requirements for protection against vibrations associated with 
detailed knowledge of all the factors influencing design and 
efficient application of vibration control of plant or equipment. 
The exchange of information between the machine manufacturer, 
the supplier of insulation and the user has a leading role in 
achieving this [12].  
The purpose of the insulation of the source is to protect the 
environment through measures vibration when installing the 
source. 
 
3.METODOLOGY 
3.1.Collecting data methodology  
Primary article builds on existing applicable standards - BS, EN, 
ISO, DaTech. Removed are the main parameters and criteria for 
analyzing their related logistics process. 
The ergonomic design of logistics systems increases safety, 
efficiency and productivity, improved working conditions and 
human life and preventing adverse effects on the health and 
performance of humans. The application of ergonomics in the 
design of operating systems required in the process of studying 
the interaction between people, technology and the working 
environment to take into account human capabilities, skills, 
limitations and needs. 
It is known that in the design of the work equipment using the 
system model can be described as a methodological process. 
Basic tasks such as setting goals, defining requirements and 
evaluation are included in this process. With equal importance 
taking into account the basic engineering and human factors. 
The practice of designing logistics systems offers four main 
stages: 

1.Placing a target and developing a job. 
2.Preparation of conceptual design. 
3.Preparation of work design. 
4.Realization 

In the first stage the specified system requirements are developed 
and clarified in order to draw up a list of requirements that must 
be met. In the second stage designer consistently refine initial 
ideas to a situation that can make a choice (or more) for further 
development. In the third stage designer developed the sketches 
of the project to the selection of a preliminary design and can be 
made requirements for detailed design. In the final stage designer 
graduated details of the project and made the final draft. 
Consultations with representatives of operators should be made 
as soon as possible early in the design process. 
3.2.Data analysis and hypotheses validation data 
The following subsections provide information about some 
ergonomic factors that should be taken into account in the design 
of machines. To achieve effective, healthy and safe interaction of 
operators working facilities required during the design process to 
be respected as ergonomic principles and technical safety 
requirements. 
This work will show some highlights from those standards that 
serve as a framework and define the field of design and 
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operational decisions of logistics systems and equipment. Typical 
of such systems is that they are built not only by machines, but 
by auxiliary equipment such as garage-charging stations and 
more. All this determines the application of standards on the 
whole system. 
Logistics systems in compliance with ergonomic principles 
should be applied not only in the use of working and auxiliary 
facilities, but also in their design, installation, tuning, energizing, 
maintenance, cleaning, repair or transportation. The projected 
parts may affect each other, so in the design process should take 
account of any interaction between them. Therefore essential 
when designing the interaction between the operator and 
operating facilities and therefore the allocation of functions and 
work between the operator and working facilities. The goal is to 
design a system which corresponds to the human capabilities, 
capabilities, limitations and needs. So in the design process is 
necessary to analyze the problem. 
The design can be classified as follows: 
Design, reporting anthropometry and biomechanics - dimensions 
of the human body posture, body movement, physical exertion 
(exercise) design, reporting mental capabilities (psyho-sensor 
voltage). Designing visual and signal displays and controls. 
Interaction with the physical parameters of the working 
environment - noise and vibration, thermal radiation, lighting, 
hazardous materials and radiation interactions in the process. 
3.2.1.Human body dimensions and anthropometric data 
The European standard defines the minimum and not the optimal 
size for holes for the operator. This calls wherever possible, in 
terms of safety, the size should be increased. Moreover, open 
access must be sufficiently wide to allow quick exit in case of 
danger. Added in the amounts specified in EN 547-3 and EN 547-
1: 1996. These requirements particularly important for logistics 
machinery moving space. 
Anthropometric data are in accordance with standard BS EN 547-
3. Table 1 shows the best approximation of data that can be 
obtained at present of European Studies of logistics equipment. 
The data give an estimate of the values for the 5th, 95th and 99th 
percentile for combined collection of men and women. 
Each anthropometric value in the table is formed according to 
one of the following two methods: 
     І.National studies totals for a set of men and women: use the 
appropriate value for the 5 th, 95 th and 99 th percentile. 
     II.National studies with individual values of percentiles for 
men and women. Although this method is statistically inaccurate, 
he has a good practical approximation. For value 5th percentile is 
elected for a European value, the lower value calculated in this 
way. For values of the 95th and 99th percentile is chosen 
accordingly highest value. 
3.2.2.Temperatures of surfaces to which it is possible touch 
Ergonomic data to determine the temperature limits for hot 
surfaces .(Standard BDS EN 563+А1+АС) 
This standard is needed when handling loads in casting, welding 
and others. workshops and contains data for assessing the risk of 
burns, where possible to such of skin to hot surface. Where 
necessary, these data can also be used in other standards or rules 
for determining the limits of temperatures of hot surfaces. They 
are based on research results and present, as far as is known, the 
behavior of human skin on contact with a hot surface. Data sill 
burning at very short touch of 0,5 s not based on direct research, 
and displayed by extrapolation of curves thresholds burning for 
long lasting touch. Taking into account the response time of a 
person and their distribution among the population, 0,5 s is the 
shortest appropriate time to touch for a healthy adult at an 
acceptable level of safety. 

Classification of burns - burns are classified into three levels 
depending on their weight: 

а) superficial burns - in almost all superficial burns 
epidermis is completely destroyed, but the hair follicles and 
sebaceous glands and sweat glands, survived. 

b) deep burning - most of all epidermis and sebaceous 
glands are destroyed and only the deeper parts of the hair follicles 
or sweat glands survived. 

с) complete combustion - When the skin throughout its 
thickness was destroyed and there are no survivors epithelial 
elements. 
Burns may have different surfaces. 
Threshold burning - surface temperature defining the boundary 
between the absence of burns and superficial burns caused by 
skin contact with a hot surface for a certain length of contact. 
Threshold values are to be measured and recorded depending on 
the type of material - metal uncoated, coated metal, materials of 
ceramics, glass, stone, plastics, wood. (See BS EN 563 + A1 + 
AC). 
3.2.3.Vibrations 
The purpose of the insulation of the source is to protect the 
environment through measures vibration when installing the 
source. A system for the isolation of the source may be needed: 

a) safety of operators of vibration machines; 
b) the safety of persons located near vibrating 

machines; 
c) safety structures or buildings that are vibrating 

equipment (eg elevators); 
d) the safety of persons present in buildings that may be 

the subject of intense vibrational excitations; 
e) when vibration limits set by law exceeded. 

A system for the isolation of the source should be used in 
addition to measures in the design, enabling a reduction in 
vibration. The system must not replace such measures and may 
apply: 

а) during the design or the installation of vibrating 
machines; 

b) during the design or modification of buildings that 
are vibration machines. 
It is necessary to make a preliminary analysis of the vibratory 
phenomena of vibrations in the environment. It is important to 
monitor the changes in vibration depending on time and to 
analyze relative frequencies for each operating cycle of the 
machine for a long enough period. 
An analysis of the frequency response of structures that transmit 
and receive vibrations facilitates optimal choice of structures and 
avoiding the coincidence between the dominant frequency of the 
source and own frequencies of these structures. 
The vibrations in the environment should be established in order 
to know the level of own vibrations under which usually do not 
need any insulation. 
In case of a correction of an existing situation vibrations 
(displacement, velocity or acceleration) must be measured 
simultaneously: 

- at the points of attachment of the machine and in the 
immediate vicinity; 

- the place occupied by the operator or by a person 
located in the immediate vicinity. 
Measurements should be made in terms of environment in 
accordance with the location of the machine. Measurements and 
analysis should help them to understand the origin of the problem 
and to provide information in as possible for possible 
solutions.Measurements should be made in terms of environment 
in accordance with the location of the machine.
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The points of attachment of transducers and vibration directions 
of the measurements should be recorded in the minutes. It is 
recommended that in complex cases where insulation system 

used to require the opinion of an expert. The situation is 
especially complex when the machine and / or supporting 
structure have their own frequencies (modes of vibration) that are 
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considered frequency range [12].  
There are many dynamic models for various logistical equipment. 
To solve each case it is necessary to present accurate information. 
In order to choose appropriate insulators and be properly installed 
insulation of the source is necessary exchange of information 
between the machine manufacturer, the supplier of isolation and 
use machines. The information required for optimal isolation of 
the machine is: 

Information provided by the manufacturer of the 
machine - physical data on the machine - drawing machine 
excitation of vibrations, concrete prescriptions electrical 
characteristics specific regulations on mechanical resistance. 

Information provided by the isolation - physical data 
system isolation - dynamic behavior, service life, environmental 
conditions, data maintenance. 

Information provided by the isolation - physical data 
system isolation - dynamic behavior, service life, environmental 
conditions, data maintenance. 

 
4.CONCLUSIONS 
The analysis can draw the following conclusions: 
1. The standards seek to create convenience for operators to 
increase their productivity. 
2. There are no dependencies to determine the required 
ergonomics in various logistics systems. 
3. Activities where access is required through the small access 
openings are less effective, less safe and less favorable to health 
than working with unrestricted access. Therefore, before making 
open access, you should consider other options such as the 
possibility to open the machine to remove parts for repair. This is 
particularly important where it is needed more frequent access. 
4. A major drawback is that all standards have been paid, the 
interpretation of the directives is severe, they are written in 
different languages and are feasible in all countries. Problem is 

some inaccuracies in the translation of standards into Bulgarian. 
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