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Abstract
The article discusses the development of ecosystem-based smart workstation equipment for 

food process engineers and its innovative modifications incorporating vortex-generation tech-
nology. Particular attention is devoted to the concept of an intelligent engineering workplace 
designed to ensure real-time monitoring and control of the environmental safety of food man-
ufacturing processes through the integration of advanced engineering solutions, artificial in-
telligence (AI), artificial neural networks (ANNs), and intelligent process-control technologies.

Within this concept, activated carbon-carbon fabrics and their innovative modifications are 
considered as key functional elements for achieving the ideal final result in environmentally 
sustainable food manufacturing and food service operations. The proposed ecosystem-based 
smart workstation integrates intelligent monitoring, environmental control, process manage-
ment, and analytical support into a unified digital infrastructure capable of continuously eval-
uating the environmental conditions and operational parameters of food production systems.

The article also examines the application of integrative modules for electronic systems, 
including laser diodes equipped with intensive cooling systems based on diamond-copper 
composite materials. These engineering solutions are presented as essential components of 
intelligent food manufacturing equipment, providing enhanced thermal management, op-
erational reliability, and long-term stability of high-performance electronic monitoring and 
control systems.

Special emphasis is placed on the technological and regulatory challenges associated with 
the implementation of fundamentally new engineering solutions, composite materials, and 
nanostructured materials intended for environmentally oriented food manufacturing technol-
ogies and commercial food service applications, where regulatory approval represents a critical 
prerequisite for industrial implementation.
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The article further discusses the opportunities created by the emergence of quantum com-
puting technologies and equivalent ultra-high-performance computational platforms, whose 
processing capabilities substantially exceed those of conventional computing systems. These 
advances make it possible to introduce ecosystem-based infrastructure elements and advanced 
engineering tools that transform the conventional food process engineer’s workplace into 
a Smart Food Process Engineering Workstation and support the development of Intelligent 
Food Manufacturing Environments. The proposed equipment, engineering solutions, digital 
ecosystem architecture, intelligent monitoring technologies, and integrated control methods 
are presented as innovative technological developments with significant practical potential 
for environmentally sustainable food manufacturing and food service industries, while also 
demonstrating substantial prospects for intellectual property protection through integrative 
and combinatorial patent strategies.
Keywords: Ecosystem-based smart workstation equipment; ecosystem-based smart 
workstation equipment for food process engineers; real-time monitoring of the environmental 
safety level of food manufacturing processes; ecological smart workstation equipment for food 
process engineers and its innovative vortex-generation-based modifications; achievement of 
the ideal final result through the use of activated carbon-carbon fabrics and their innovative 
modifications; integrative modules for electronic systems, including laser diodes, with an 
intensive cooling system based on diamond-copper composite materials

Introduction
In general, innovation is not an end in it-

self. The primary objective of the innovation 
process is to achieve an end result through the 
implementation of innovative ideas at a level 
that enables a qualitative improvement of all 
parameters of food manufacturing processes 
and their innovative modifications while pre-
serving the continuity and compatibility of 
existing equipment, technologies, materials, 
and consumables.

The author of this publication aims to 
examine several fundamental relationships 
among these elements and to analyze the 
principal methodologies and engineering 
approaches for integrating innovative tech-
nologies, materials, and technical solutions 
into the existing framework of conventional 
food manufacturing processes. Particular at-
tention is devoted to the interdependencies 
between established technological methods, 
engineering practices, production materials, 
and their innovative modifications.

Until relatively recently, when the inno-
vation process was carried out primarily by 
specialists in food technologies and materi-
als science who possessed limited experience 
in computer modeling, digital simulation, 
and process emulation, the implementation 
of new technologies was generally based 
on experimentally verified results obtained 
through laboratory testing, pilot studies, and 
practical investigations.

Figure 1. Portable Air Purification 
System Utilizing Granulated Zeolite 
and Vortex Generation Technology

The field of technological innovation is 
generally characterized by a  high degree of 
saturation with conventionally applied engi-
neering solutions, technologies, and materials. 
Consequently, innovative modifications of all 
categories must be adapted to, and integrated 
with, existing technological processes, engi-
neering practices, and material systems in or-
der to ensure their successful implementation.

The specific requirements associated with 
the design, construction, logistics, renova-
tion, and modernization of intelligent food 
manufacturing facilities, together with the 
development of their innovative ecosystem 
infrastructure components aimed at maxi-
mizing economic efficiency and ensuring the 
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highest standards of environmental sustain-
ability throughout both construction and op-
erational phases, require fundamentally new 
approaches to the design, organization, and 
technical equipment of the Smart Food Pro-
cess Engineering Workstation.

The application of advanced principles 
governing the design, construction, and op-
eration of the infrastructure of intelligent 
industrial facilities and Smart Food Process 
Engineering Workstations plays a  crucial 
role in the development of integrated regen-
eration and recirculation systems, including 
wastewater treatment and recycling tech-
nologies. These requirements necessitate 
the implementation of fundamentally new 
engineering concepts, structural solutions, 
and industrial design approaches capable 
of supporting environmentally sustainable, 
resource-efficient, and digitally integrated 
food manufacturing environments.

Figure 2. Portable Air Purification 
System Utilizing Granulated Zeolite 
and Vortex Generation Technology

Within infrastructure and fundamental 
engineering solutions, including auxiliary 

systems, properly coordinated and harmoni-
ously integrated interactions among all sys-
tem components are critical to the success 
of the innovation process. Such integration 
determines the effectiveness of innovative 
solutions in conjunction with the overall in-
frastructure, engineering architecture, in-
dustrial design, and specialized equipment of 
the production environment.

The specific standards, technical require-
ments, and regulatory provisions governing 
the development of an ecosystem-based in-
frastructure for intelligent industrial facili-
ties, including the Smart Food Process Engi-
neering Workstation, require that real-time 
monitoring, process control, and decision-
support functions be incorporated into the 
system architecture. Particular consider-
ation should also be given to partial energy 
supply through the integration of renewable 
energy sources, including solar power tech-
nologies.

Specialized integrated smart technologi-
cal equipment intended for the manufacture 
of structural and infrastructure components 
of intelligent food manufacturing facilities, 
together with their conventional engineer-
ing counterparts represented by the Smart 
Food Process Engineering Workstation 
and its various configurations, requires 
an entirely new systems-engineering ap-
proach. Such an approach should ensure the 
achievement of the ideal final result while 
simultaneously maintaining full compliance 
with applicable technical standards, engi-
neering regulations, and environmental and 
operational requirements.

Figure 3. Aerodynamic Foam Generators with a Wide Range of 
Applications in the Smart Food Process Engineering Workstation
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Figure 4. Rear Housing of the Portable Air 
Purification System Utilizing Granulated 

Zeolite and Vortex Generation Technology

Figure 5. Zeolite Capsules of the 
Portable Air Purification System 
Utilizing Granulated Zeolite and 
Vortex Generation Technology

In general, innovation is not an end in 
itself. The central objective of the entire in-
novation process is to obtain a  final result 

from the implementation of innovative ideas 
at a level that enables a qualitative improve-
ment of all parameters of the food manufac-
turing process, while preserving the conti-
nuity of equipment, technologies, materials, 
and consumables.

In principle, the author of this publica-
tion intends to examine certain actual inter-
dependencies among these elements and to 
analyze the basic methods and schemes for 
adapting innovative solutions and materials 
within the structure of, and in relation to, 
traditionally used technologies, methods, 
and materials.

Until relatively recently, when the in-
novation process was largely conducted by 
specialists in conventional food technologies 
and materials who did not possess sufficient 
experience and skills in computer modeling 
and process simulation, implementation was 
carried out mainly on the basis of positive re-
sults obtained through testing and research.

For a considerable period of time, a dia-
logue was maintained, although not always 
successfully, between conservative special-
ists and innovators, and this dialogue did not 
always develop in favor of the innovators.

Practitioners remained in anticipation of 
solutions that could clearly demonstrate re-
alistic and effective ways of implementing in-
novations without any significant disruption 
to the stability and balance of established 
technological processes.

Figure 6. Assembly Drawings of the Portable Air Purification System 
Utilizing Granulated Zeolite and Vortex Generation Technology

Modern engineering, advanced manu-
facturing technologies, and industrial design 

play a fundamental role in the development 
of structural systems and infrastructure for 
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intelligent industrial facilities and their in-
novative counterparts created in accordance 
with projected technological trends and relat-
ed engineering disciplines. These approach-
es enable the implementation of a complete 
conventional operating cycle, including, for 
example, composite fuel regeneration and 
recirculation processes, while adapting such 
engineering solutions to the classical princi-
ples of the Theory of Inventive Problem Solv-
ing (TRIZ) and the Algorithm for Inventive 
Problem Solving (ARIZ).

The concept of the Smart Food Process 
Engineering Workstation, together with the 
requirements of applicable technical stan-
dards and regulatory frameworks, establish-
es the fundamental engineering and software 
development principles governing the design 
and implementation of intelligent worksta-
tions for food process engineers. These re-
quirements also extend to the workstation’s 
integrated technological, analytical, and lab-
oratory infrastructure, providing a  unified 
ecosystem that supports intelligent process 
monitoring, environmental safety, produc-
tion management, and engineering decision-
making within modern food manufacturing 
environments.

Figure 7. Configuration of the Portable 
Air Purification System Utilizing 

Granulated Zeolite and Vortex Generation 
Technology. Cross-Sectional View 

Illustrating the Distribution of Granulated 
Zeolite within the System’s Working 

Volume, Divided into Two Independent 
Sections. The Zeolite Granules Are 

Contained in Permeable Elastic Bags

To the credit of those advocating the in-
novative transformation of food manufactur-
ing technologies, it should be recognized that 
recent years have witnessed the emergence of 
several comprehensive engineering solutions 
enabling the effective integration of innova-
tive technologies into the practical conditions 
of modern food science, food manufacturing, 
and related industrial sectors.

The author of this publication considers 
comprehensive integrative approaches to 
be the most promising, particularly those 
presented in the scientific and technological 
publications of Liubov Skokova.

One of the principal characteristics dis-
tinguishing Liubov Skokova’s engineering 
concepts and technological developments 
from comparable proposals is the extensive 
platform for experimental computer mod-
eling that underpins her research. This ca-
pability is based on her broad and in-depth 
expertise in the fundamental principles and 
methodologies of systems engineering, com-
binatorial computer modeling, and digital 
simulation applied to interdisciplinary inno-
vation processes, including those developed 
at the intersection of multiple fundamental 
scientific and engineering disciplines.

Figure 8. The Figure Presents 
a Three-Dimensional Model of 

a Multifunctional Device Incorporating 
Several Operational Functions: a Foam 
Generator, a Vortex-Tube Generation 
System, and a Non-Contact Vacuum 

Gripping Device for Robotic Applications 
within the Equipment of a Smart Food 

Process Engineering Workstation



ECOSYSTEM-BASED SMART WORKSTATION EQUIPMENT157

European Journal of Technical and 
Natural Sciences 2026, No 4

Section 4. Technical sciences in general

An analysis of the innovative technolo-
gies presented throughout Liubov Skokova’s 
scientific publications reveals a  fundamen-
tally important concept for addressing con-
temporary engineering challenges – name-
ly, the combinatorial architecture of each 
engineering solution. This approach is based 
on the harmonious integration and mutual 
complementarity of conventional technolo-
gies and materials with innovative technol-
ogies and advanced materials, particularly 
composite materials.

Among Liubov Skokova’s engineering 
concepts, the most significant contribution is 
the systematic integration and comprehen-
sive adaptation of new materials and tech-
nological methods within the framework of 
established, validated manufacturing tech-
nologies and engineering practices. This 
methodology creates the conditions for the 
gradual transformation of the performance 
characteristics and functional capabilities 
of existing systems to a fundamentally new 
technological level.

The adoption of this engineering phi-
losophy makes it possible to account for 
the future evolution of materials, structural 
designs, and manufacturing technologies, 
thereby enabling a  gradual transition from 
flexible, permeable, three-dimensional po-
rous systems and materials to solid materi-
als possessing equivalent chemical compo-
sitions and functional characteristics while 
offering enhanced mechanical performance 
and durability.

The transformation of the fundamental 
principles governing the integrated design 

and manufacture of materials, structural 
components, and infrastructure for intelli-
gent industrial facilities – including all sys-
tems associated with the infrastructure and 
equipment of the Smart Food Process Engi-
neering Workstation – is directed toward the 
development of comprehensive, intelligent, 
flexible, multifunctional, and automated 
manufacturing environments. Such produc-
tion systems are intended to generate inno-
vative smart components and engineering 
assemblies while supporting integrated on-
line regeneration technologies and advanced 
process-management systems assisted by 
modern computing platforms employing ar-
tificial intelligence (AI) and artificial neural 
networks (ANNs).

Comprehensive online, non-contact, and 
fully automated monitoring of environmen-
tal conditions, technological parameters, and 
operational processes associated with intelli-
gent industrial installations and infrastruc-
ture components, performed in real time 
and, whenever possible, through remote su-
pervisory control, represents one of the key 
functional requirements of the Smart Food 
Process Engineering Workstation. These 
monitoring systems continue to evolve to-
ward increasingly sophisticated architectures 
in response to progressively more stringent 
regulatory standards, growing environmen-
tal challenges, and the expanding technical 
requirements applicable to intelligent food 
manufacturing facilities and smart food pro-
duction environments.

References, Patent, and Licensing Information

United States Patent No. 5,871,814. Pneumatic Grip. February 16, 1999.
United States Patent No. 8,871,090. Foaming of Liquids. October 28, 2014.
United States Patent No. 9,399,200. Foaming of Liquids. July 26, 2016.
United States Patent Application No. 20100224506 (Kind Code A1). Process and 

Apparatus for Complex Treatment of Liquids. September 9, 2010.

submitted 17.07.2026;
accepted for publication 31.07.2026;
published 31.07.2026
© Lobkov S.
Contact: Slobkov@yandex.ru


