The American Journal of Interdisciplinary Innovations Research

&
(ISSN — 2642-7478) =Y
VOLUME 05 ISSUE 06 Pages: 33-38 m
SJIF IMPACT FACTOR (2020: 5. 498) (2021: 5. 676) (2022: 6. 233) (2023: 7. 059) IFE LA

af

p —e=L13 “\l
OCLC-1091588944 m
sa Crossref &) o] Google S WorldCat JZ WY IIaG Publisher: The USA Journals

Research Article

g
2
N
§
4

THE AMERICAN
JOURNAL OF
INTERDISCIPLINARY
INNOVATIONS AND
RESEARCH

REMOTE CONTROL SYSTEM IN MOBILE SILKWORM HOUSES FOR
ENHANCING SILK WEIGHT AND QUALITY

VOLUME 05 o e
Submission Date: June 20, 2023, Accepted Date: June 25, 2023,

Journal Website: Published Date: June 30, 2023 |
https:/[theamericanjou Crossref doi: https://doi.org/10.37547/tajiir/Volumeoslssue06-07

rnals.com/index.php/ta
jiir

Copyright: Original

content from this work GOfUI"iOI‘I Dehkanov
may be used under the
terms of the creative
commons  attributes

4.0 licence. Muattar Tokhirjonova

Namangan State University, Namangan, Uzbekistan

Namangan Engineering Technological Institute, Namangan, Uzbekistan

ABSTRACT

This research focuses on the implementation of a remote control system in mobile silkworm houses to improve the
weight and quality of silk fibers. The use of a lightweight and portable worm house, equipped with a mechatronic
system, resulted in significant improvements in the weight and quality parameters of the obtained silk fibers
compared to the traditional method. The integration of special sensors within the greenhouse allows for remote
monitoring of CO2 levels. In case of CO2 exceeding the permissible limit, the ventilation system can be remotely
activated, and it will be deactivated once the CO2 levels return to the normal range. Comparative analysis was
conducted between the silk yield from the mobile worm house and other conventional worm houses, demonstrating
the favorable outcomes of the portable wormery with the mechatronic system.

KEYWORDS

CO2 exceeding the permissible limit, the ventilation system can be remotely activated, and it will be deactivated once
the CO2 levels return to the normal range.

INTRODUCTION

A portable shed with light construction.Keeping are the main food of silkkworms, are usually transported
silkworms in such portable silkworm houses gives us from specially prepared mulberry trees to the silkworm
many opportunities, including partially eliminating the rearing room, which causes some inconvenience. One
problem of transportation of mulberry leaves, which of the disadvantages of silkworm breeding is the fact
are the main food of silkworms. Mulberry leaves, which that mulberry leaves become less moist due to the
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transportation costs and the long time spent before
the leaves reach the silkworms. As a solution to these
problems, silkworm care becomes a little simpler in the
lightweight construction of portable silkworm houses.
By taking the portable silkworm houses we are

researching and setting them up in specially designed
cages, we will be able to care for the silkworms in the
cages themselves. The light construction of the
portable sheds allows us to move the sheds to the
desired location without any problems.

Figure 1. A view of the mobile home we offer

Since the mobile worm houses are installed on specially
prepared cages, during the care of silkworms, special
films are covered over the worm house. This serves to
ensure that the air temperature and humidity are
moderate enough for the viability and productivity of
the silkworms being cared for. By feeding the mulberry
leaves freshly cut from the mulberry tree to the
silkworms reared in mobile silkworm houses, the time
and economic costs of transporting the leaves are
saved.

One of the main disadvantages of the mobile worm
house is the large amount of carbon dioxide gas
released from the silkworms kept in the light
construction mobile worm houses. In the process of
growth and development, worms release carbon
dioxide gas and moisture from their body. In addition,
moisture is also released from the mulberry leaf being
served. All these accumulate in the worm house and
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eventually have a negative effect on the normal
growth of worms, reduce the yield of cocoons and
decrease its quality. Changes in the air content in the
worm house have a significant effect, especially on
older worms, because they digest more food, absorb
more oxygen and release more carbon dioxide.

When the worm house is ventilated in a simple way (by
opening the door or window every 2-3 hours for 15-20
minutes in the young age, 25-30 minutes in the old
age), the amount of carbon dioxide gas in the air of the
worm house increases with the age of the worm. For
example, in the first year of the worm before
ventilating the wormhole, its amount is 0.32 percent,
and in the third year it is 0.35 percent. After the third
sleep, that is, as the worms move into adulthood, the
amount of SO2 increases further, reaching 0.45
percent and reaching 0.60 percent in the fifth year. The
amount of oxygen, on the contrary, decreases with
age. So, when the worm is young, open the door or
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window for 15-20 minutes every 2-3 hours, and for 20-
25 minutes when the worm is old, during the
recommended period, the air in the wormhole should
be full.

MATERIALS AND METHODS

In order to increase silk weight and quality indicators,
we have developed a mechatronic system that
prevents the increase in the amount of carbonic
anhydride gas in the air during our research in mobile
silkkworm houses. With the help of the mechatronic
system that we offer for the mobile worm house, it is
possible to remotely monitor the information about

the amount of carbon dioxide gas in the worm house
and, if necessary, ventilate the mobile house remotely.
Using a new method of ventilation, carbon dioxide gas
in the room decreases in a short period of time and
reaches the required level when the air flow is replaced
by an additional electric motor with a speed of 0.12-0.15
or 0.22-0.25 m/s. , and the amount of oxygen reaches
the norm.

The MQ-135 sensor helps us to obtain information
about the amount of carbon dioxide gas in the airin a
mobile home. It works at 5 V and transmits the
information about the air content in digital form to the
microcontroller.

Figure 2. A view of the air content monitoring sensor used in the mobile home.

The microcontroller analyzes the digital data received
using the MQ-135 sensor and sends the data to us
remotely through the GPS module. When the amount
of carbon dioxide gas rises above the norm, it sends
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information about it to us remotely and starts the
ventilation system. A sim card is placed in the GPS
module and the data received from the MQ-135 sensor
is sent remotely to the user by the microcontroller
through the sim card number.
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Figure 3. A view of the GPS module used in the mobile home

If the microcontroller senses that the amount of CO2 in the air has increased, it will start the ventilation system through
the relay module. The relay module was used to turn on and off the ventilation system based on the signal from the

microcontroller.

Figure 4. A view of the ventilation shafts used in the mobile home

When the oxygen and carbon dioxide gas levels in the
mobile home are reached, the ventilation system is
turned off through the relay module. As a result of our
research, the productivity of silkworms raised by a
mechatronic system that regulates carbon dioxide gas
in @ mobile silkhouse, which affects silk fiber weight
and quality indicators, was significantly improved
compared to the conventional method.
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RESULTS AND DISCUSSIONS

The advantage of our mechatronic system, which we
used in our research on a light construction mobile
home, is that we have achieved the possibility of
remote control of the amount of carbon dioxide gas in
the air, ventilation works are carried out automatically
without the intervention of the human factor. In the
course of our research, we compared the weight of silk
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obtained in a mobile worm house with the yield
obtained in other worm houses in a simple way.

Figure 5. The cocooning process of silkworms reared in a mobile silkworm house

The yield of silk fiber from 1 box of silkworms raised in
the portable worm house we conducted research
reached 69 kg, while in other worm houses it was 64
kg and less. As can be seen from the results, the remote
control of carbon dioxide content in the air in the
mobile silkworm house caused the production of
silkworms to be more productive and the quality
indicators to be higher.

CONCLUSION

In other words, controlling the amount of carbonic
anhydrite gas in the air in mobile silkworm houses is an
important step in the care of silkkworms in order to
obtain high-quality and high-quality silk fiber. We have
found a solution to ensure the amount of CO2 in the air
of the mobile silkworms in the process of silkworm
care, automatically and remotely by wusing a
mechatronic system. In the course of our research, we
compared the weight of silk obtained in a mobile worm
house with the yield obtained in other worm houses in
a simple way. We can see that the results of our
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research in a portable worm house with a mechatronic
system paid off.

REFERENCES

1. H. Kai and K. Hasegawa, "Studies on the mode of
action of the diapause hormone with special
reference to the protein metabolism in the
silkworm, Bombyx mori L. The diapause hormone
and the protein suble in ethanol containing
trichloro acetic acid in mature eggs of adult
ovaries,” Journal of Sericultural Science of Japan,
vol. 40, pp.199-208, 1971.

2. J. Kobayashi, HE Edinuma, and N. Kobayashi, “The
effect of diapause egg production in the tropical
race of the silkworm, Bombyx mori L,” Journal of
Sericultural Science of Japan, vol. 55, pp. 345-348,
1986.

3. G. Vemananda Reddy, V. Rao, and CK Kamble,
Fundamentals of Silkkworm Egg Bomby mori, L.,
Edited by GK Kamble, Silkworm Seed Technology
Laboratory, Bangalore, India, 2003.

4. E. Kittlans Die, "Embryohalant wicklung von
Leptinotarsa decemlineata, Epilachna sparsa and

37


https://doi.org/10.37547/tajiir/Volume05Issue03-01
https://scholar.google.co.in/scholar?q=ASSESSMENTS%20OF%20U.S.%20COVID-19%20VACCINE%20DIPLOMACY%20AND%20BENEFITS%20FOR%20VIETNAM
https://www.mendeley.com/search/?page=1&query=THE%20INFLUENCE%20OF%20THE%20OPERATIONAL%20PROPERTIES%20OF%20THE%20WORKING%20FLUID%20ON%20THE%20RELIABILITY%20OF%20HYDROMECHANICAL%20TRANSMISSIONS%20OF%20CARS

The American Journal of Interdisciplinary Innovations Research oE 43
(ISSN —2642-7478) W m-’.b

N
VOLUME 05 ISSUE 06 Pages: 33-38
THE USA
r [ 1Y al =1

SJIF IMPACT FACTOR (2020: 5. 498) (2021: 5. 676) (2022: 6. 233) (2023: 7. 059)
OCLC-1091588944 m
Publisher: The USA Journals

rq Crossref d @Go gle “yWorldCat A MENDELEY

Epilachna vigintiocto maculata in ahangigkeit von
der temperature," Deutsche Entertainment, vol. 8,

pp- 41-52, 1961.

12.

Mehta P. Science behind Acid Rain: Analysis of Its
Impact and Advantages on Life and Heritage
Structure. South Asian Journal of Tourism and

5. O. Yamashita and K. Hasegawa, "Embryonic Heritage 2010;3(2):123-132.
diapauses," in Comprehensive Insect Physiology 13. U. Abdullaev "Using ukuv for universities of higher
Biochemistry and Pharmacology, GA Kerkut and GA and post-secondary education' - 1991
Gilbert, Eds., vol. 1, pp. 407-430, Pergaman Press, 14. K. Rakhmonberdiev, Sh. Mukhammadjonova,
Oxford, UK. "Mulberry selection", 1988
6. SK Mathur and SB Lal, "Effects of temperature and 15. E.N. Mikhailov - Shelkovodstvo - a study guide for
humidity on the adaptability of insects?" The Indian higher educational institutions.
Textile Journal, vol. 136, pp. 34-47, 1994. 16. N. A. Akhmedov's instruction manual for
7. MVB Mathur and RK Rajan, “Effect of light on revitalizing silkworm seeds, 1990.
incubation,” Indian Silk, vol. 33, no. 8, pp. 45—46, 17. Nguku EK, Aldokar VV, Raina SK, Mburugu KG,
1991. Mugenda OM. Evaluation of Raw Silk Produced by
8. SNM Biram and P. Gowda, "Silkworm seed Bivoltine Silkworm Bombyx mori L. (Lepidoptera:
technology," in Appropriate Sericulture Bombycidae) Races in Kenya. Journal Textile and
Techniques, MS Jolly, Ed., pp. 35-62, Central Silk Apparel, Technology and Management 2007, 5(4).
Board, Bangalore, India, 1987. 18. PerumPerhutani. PersuteraanAlam.
9. SNM Biram, S. Tribhuwan, and S. Beers, http://www.unitiperumperhutani.com/teks/
"Occurrence of unfertilized eggs in the mulberry kelolausaha.htm, Accessed 2 Mei 2009. 17. Lee,
silkworm, Bombyx mori L., (Lepidoptera: Yong-woo. Silk Reeling and Testing Manual.
Bombycidae)," International Journal of Industry, Chapter Il. FAO Agricultural Services Bulletin 1999,
vol. 18, pp. 1-7, 2009. 136.
10. R. Govindan and TK Narayanaswamy, "Influence of 19. Prihatin J. Pengaruh Daun Murbei yang Terpapar

1.

refrigeration of eggs of multivoltine silkworm,
Bombyx mori L. at eye spot stage on rearing
performance," Sericologia, vol. 26, no. 2, pp. 151-
155, 1986.

Kumar NS, Lakshmi H, Saha AK, Bindroo BB,
Longkumer N. Evaluation of Bivoltine Silkworm

20.

Hujan Asam tepadang Berat Kokon Segar, Panjang
Serat Serat, dan Daya Gulung Bombyx mori L. RasC-
301to BS-09. Berkala Penelitian Hayati Edisi Khusus
2011;7A:139-142.

Puggiono S, Na'im's. Pengaruh Pemberian Pakan
Murbei Hibridterhadap Produktivitas dan Kualitas

Breed of Bombyx mori L. Under West Bengal Kokon. Journal Pemulian Tanaman Hutan
Condition. Universal Journal of Environmental 2007;1(2):81-87
Research and Technology 2012;2(5):393-401.

Volume 05 Issue 06-2023 38


https://doi.org/10.37547/tajiir/Volume05Issue03-01
https://scholar.google.co.in/scholar?q=ASSESSMENTS%20OF%20U.S.%20COVID-19%20VACCINE%20DIPLOMACY%20AND%20BENEFITS%20FOR%20VIETNAM
https://www.mendeley.com/search/?page=1&query=THE%20INFLUENCE%20OF%20THE%20OPERATIONAL%20PROPERTIES%20OF%20THE%20WORKING%20FLUID%20ON%20THE%20RELIABILITY%20OF%20HYDROMECHANICAL%20TRANSMISSIONS%20OF%20CARS

