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In this article, based on the analysis of the advantages and disadvantages of disinfection methods and devices, a

disinfection device that performs disinfection quickly and efficiently is proposed. In the design of the device, special
attention is paid to high-quality disinfection by combining several methods of disinfection, and the main differences
and advantages of the proposed disinfection device are given, and the principle of operation of the device is explained

in detail.
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INTRODUCTION

Disinfecting books is important for their long-term
effective and safe use. Disinfection is the disinfection
of objects in the environment from microorganisms,
that is, the fight against microorganisms that are
pathogenic for humans and animals by chemical and
physical methods [1-3]. As a result of disinfection,
various harmful viruses in books are destroyed, as a
result, the risk of infection with viral diseases among
readers is prevented. The worldwide pandemic
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situation following the spread of the Covid-19 virus has
created the need to observe safety in the use of hand-
held items, as well as to constantly disinfect common
items. Since books are also common items, it is
important to disinfect them. Libraries are the places
where the most books are kept and the most book
users. Disinfecting books in libraries ensures the safety
of users. Disinfecting books is a complex process. In
addition to chemical and physical methods, there is
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also a method of disinfection using ultraviolet rays.
Ultraviolet irradiation is considered one of the best
ways to disinfect air, water and surfaces, and has a
strong effect on bacterial viruses and single-cell
organisms [3]. Disinfecting devices are used to
automatically carry out the disinfection process of
books. By using the device, the disinfection process is
carried out quickly and qualitatively, as a result, book
users can be maximally protected from harmful viruses
[4]. In order to increase the efficiency of disinfection of
books, it is important to improve disinfection devices.

Materials and methods

Book users have become very vigilant after the COVID-
19 pandemic. Users are trying to use disinfected and
cleaned books as much as possible. This imposes an
obligation on those operating in bookstores, libraries
and archives to disinfect when giving and receiving
books. According to experts, the best method of
disinfectionis "time", that is, books can be quarantined
for a certain period of time. But long-term quarantine
of books limits the library's activities. In addition,
preservation of books and archival documents in the
library in their original state, protection from the
effects of various fungi is one of the big problems
facing scientists [4, 5]. Fast and high-quality
implementation of the disinfection process, as well as
continuous implementation of this process, will help to
solve existing problems. In practice, manual
disinfection is difficult and time-consuming.
Disinfection devices are necessary to eliminate this
problem. In disinfection devices, the process can be
carried out by means of hot air, special disinfection
device liquids or with the help of ultraviolet rays. In the
device, documents are disinfected by ultrasonic
radiation, in this device mainly the upper part of the
book or document is disinfected. In [4], in addition to
ultraviolet irradiation, hot air is also sent, which allows
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to clean the book from dust particles and various pests.
In [5], air that neutralizes viruses is sent to books, and
ultraviolet radiation is also used. However, these
disinfection devices cannot fully satisfy the demand for
fast and effective disinfection. Analyzing the above
disinfection methods and devices, we would like to
propose our own disinfection device, taking into
account the many shortcomings.

The purpose of this proposed development is to
provide a book cleaning and sterilization device that
can easily and quickly effectively remove various
bacteria [2, 3] and foreign substances, and can also
impart fragrance to books when they are sterilized.

This goal is achieved by the fact that the disinfection
chamber is made in the form of a quadrangular square
with a reflector, which is located in the inner sides of
the chamber, the top cover opens for cleaning the
chamber, contactless book transfers are installed,
weight is accurate to the milligram, each book is
accounted for, a smart control panel is installed and
various connectors, a glass drum inside an ultraviolet
lamp and a mechanism for turning books, a storage
unit for disinfection devices.

The disinfection device contains a square body with a
control panel, an air compressor and chambers. Inside
the chamber there are book holders, a disinfection
device storage unit, air channels and ultraviolet lamps.
A conveyor belt with scales, a scanning device, and
rubber brushes are attached to the body. Inside the
camera there are reflectors, a motion sensor, a
manipulator for opening the cover, rotating a glass
drum, an ultraviolet lamp is installed inside, a flipping
device and a part fixed to the glass drum.

Results and discussion
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Below we will analyze the disinfection devices and
propose the project of our own device. Device for
disinfection. The disinfection device includes a housing
1, inside of which there is a working chamber 2, under
which a cavity 3 is formed in the device body,
communicating with the working chamber 2 through
holes 4 made in the rear wall of the working chamber
2, located with a gap relative to the rear wall of the
housing 1. In the cavity 3 and in the upper part of the
working chamber 2, sources of ultraviolet radiation 5,
6 are installed. A fan 7 is installed in cavity 3 under the
working chamber. Housing 1 contains a control board
for 8 operating modes of the device (figure 1, a).

The device is designed for bactericidal disinfection of
objects of various shapes using ultraviolet radiation,
and can be used, for example, to process books,
envelopes, stationery, banknotes for the purpose of
their disinfection. The main disadvantage of the device
is that it cannot disinfect books by flipping them. As a
result, quality disinfection does not take place.

Desktop sterilizer for books. As shown in Figures 1b and
1¢c, the desktop sterilizer of the present invention
includes an openable main body 26, a book holder 28,
at least one sterilizing ultraviolet (UV) lamp 30, at least
one air discharger 31, a static electricity generating unit
32, at least one aroma generating unit 33, and a control
computer 34, The openable main body 26 has a
sterilization chamber 24 which is defined by top and
bottom surfaces 14 and 16, a rear wall 18 and sidewalls
20 and 22 and is closable by a door 10 So as to be

Volume 05 Issue 11-2023

openable through an opening 12. The book holder 28 is
provided in the sterilization chamber 24 and holds
covers (b) of a book A to be sterilized to maintain the
book A in a state of being unfolded. The at least one
sterilizing UV lamp 30 is provided in the sterilization
chamber 24 to sterilize the book A, the covers (b) of
which are held by the book holder 28. The at least one
air discharger 31is provided in the sterilization chamber
24 at a position facing the book holder 28. The air
discharger 31 blows air towards the proximal edges
ofpages (c) bound to a book spine (c) ofthe book A, the
covers (b) of which are held by the book holder 28, thus
opening the pages (c) such that UV rays emitted from
the sterilizing UV lamp 30 can be evenly radiated onto
all of the pages (c) ofthe book A. The static electricity
generating unit 32 is provided on the book holder 28
and charges the book A that is held by the book holder
28 with static electricity, so that the pages (c) ofthe
polarized book A are laid open by static electric repul
sive force. The at least one aroma generating unit 33 is
provided on an air Supply pipe 46, through which air is
Supplied from the air discharger 31 to the book A. The
aroma generat ing unit 33 generates aroma and
supplies it into the steriliza tion chamber 24 using the
air discharger 31 to fumigate the book using the aroma,
thus chemically sterilizing the book A using the anti-
virus and anti-bacterial effects of the aroma. The
control computer 34 controls the operation of the
sterilizing UV lamp 30, the air discharger 31, the static
electricity generating unit 32 and the aroma generating

unit 33 [9].

78



The American Journal of Engineering and Technology

(ISSN -2689-0984)
VOLUMEO5 ISSUE11 Pages: 76-85

SJIF IMPACT FACTOR (2020: 5. 32)(2021: 5. 705)(2022: 6. 456) (2023: 7. 038)

OCLC- 1121105677

5 Crossref d q Google $worldCat’ A MENDELEY

&5 DYy

i

THE USA

rl [ TN af —1I

Figure 1. Desktop sterilizer for books: a- Device for disinfection, b - the state before placing the book on the
device; c - the state of the book being placed on the device.

The present devise provides a desktop sterilizer for
books. The sterilizer includes an openable main body
which has a sterilization chamber therein and is
closable by a door so as to be openable through an
opening, and a book holder which is provided in the
sterilization chamber to maintain the covers of a book
in a state of being unfolded.

The disadvantage of the device is that it requires the
user to manually insert the disinfecting book into the
chamber and fasten the book cover. In addition, the
efficiency of disinfection by scrolling in the device is not
high.

16
4.

38~
36

Device for disinfecting books. This device is designed
to effectively remove various bacteria and foreign
substances present in books and to add fragrance to
books during disinfection.

The device for sterilizing books includes a housing 2
with a space inside the housing, a chamber 4 installed

inside the housing and equipped with a door 14 that
can be opened and closed from the front side, and a
book holder 20 installed inside the chamber 4 and
configured to stand and support books to be
disinfection (Figure 2).

Figure 2. Device for disinfecting books.
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The disadvantage of this device is that the device does device. Notable differences from the proposed
not ensure complete destruction of viruses; ultraviolet
rays do not penetrate well between each page of the
book, since viruses can remain between the sheets of

disinfection device are as follows:

* sensitive scales installed under the belt, weighing
books against tearing out pages;

e aconveyor belt has been installed;

* use of a scanning device, book identification;

the book; in addition, for the same reason, it takes a lot
of time to disinfect books, which reduces the efficiency

of the device for disinfection of books.
e riveted rubber brushes, cleaning dust covers;

The disadvantages of s were studied in depth when e use of areflector, enhances ultraviolet rays;

designing our disinfection device. Special attention e equipped with a glass drum, ultraviolet lamps

was paid to the elimination of existing defects in our installed inside;

e amanipulator is attached to open the book cover;

12 14 13 16

Figure 3. a —internal part of the device: 8 - air channels; through a book; 17 —manipulator for opening the book

9 — air sucking channels; 10 - ray reflector; 11 — book
holder; 12 - glass drum;13 - ultraviolet lamp; 14 -
storage unit for disinfection devices; 15 — pneumatic
driving mechanism; 16 — air suction cup for leafing

A-A

Bxoa4
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cover; 6b —motion sensor; b — drum: 12 — glass drum; 13

— ultraviolet lamp; 14 — storage unit for disinfection
devices; 15 — pneumatic driving mechanism; 16 — air
suction cup for leafing through a book.
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a)
Figure 4. a — section along section A-A in Fig. 7: 16 — air
suction cup for leafing through a book; 24 — metal ball;
25 — valves for air suction; 26 — head for opening the
valve; 27 - spring; b — mechanism for turning pages of
a book: 24 — metal ball; 25 - valves for air suction; 26 —
head for opening the valve; 27 - spring.

Thus, the proposed book disinfection device allows
you to effectively kill various viruses and bacteria,
reduces the risk of developing various diseases
between people, increases the safety of transferring a
book from hand to hand, and allows for quick
accounting of books.

CONCLUSION

The neural network model was built using the Neural
Networks Toolbox package of the Matlab system
based on the results of the experiment to determine
the drying productivity of sunflower seeds. Such
modeling, built on the basis of typical algorithms, does
not require long calculations. Adequacy of the built
model to the experimental values can also be seen in
the graphical representation. It is desirable to use
neural network modeling in the Matlab system to
quickly and easily perform discovery modeling based
on experimental results.
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