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During the acceleration or deceleration process, vibrations with large amplitudes appear when
passing through resonance. The imbalance of the centrifuges causes them, and as a result, the
structural elements of the rotors are destroyed.

In all structures, there are forces caused by work processes, which also depend on the
principle of control. Therefore, the development of new or modernization of existing control
systems with improved characteristics and parameters will become the basis of calculations of the
performance and durability of the elements of household centrifuge designs.

In order to extend the service life of the support bearings in household centrifuges, it is
necessary to develop an own system of automatic control of the centrifuge drive, which would make
it impossible for the centrifuge to go into imbalance mode. One of the promising ways to improve
the process is to regulate the number of revolutions after the first critical speed of rotation is
reached, at which imbalance occurs. The signal can be obtained using a current sensor connected to
the drive's power supply, which makes it possible to reduce vibrations on the shaft with minimal
changes in the design of household centrifuges.

As a result of the movement of parts with variable speeds, inertial forces act on them, which
cause the appearance of additional dynamic loads on the connection elements and the bearing
supports. These loads are a source of other mechanical stresses that cause increased wear of
individual parts and assembly units, oscillations, and vibrations. Suppose the amplitude of these
oscillations is large enough, which occurs in the region of frequencies close to resonance. In that
case, the resulting stresses can destroy bearing supports and suspensions of household centrifuges.

A computer-integrated system of automatic control of balancing rotors of centrifuges with
variable imbalance was developed to solve the task.

Fig. 1 shows the structural diagram of the developed system, which is built based on the
vertical centrifuge drive.
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Fig. 1. Structural diagram of the computer-integrated system of automatic control of rotors
balancing on centrifuges with variable imbalance
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The researched system consists of a motor drive D of a centrifuge C, a current sensor CS, a
Hall sensor HS, a microcontroller MC, a communication unit with a PC, a power unit PU, and a
power supply unit PU.

A CS current sensor and a HS Hall sensor are installed on motor drive D, which sends signals
to the MC microcontroller in which the control program is loaded.

The PU power supply unit was selected considering the current reserve and has the following
characteristics: voltage - 12 V, current - 5 A. Since it works in pulse mode, during operation, it can
give a signal with noise at the output, so it was necessary to additionally install filter capacitors
4700 puF x 25 V and 220 nF x 25 V.

The MC microcontroller (ATmega328) with its peripherals and CS and HS sensors are
connected through a separate linear stabilizer, the output voltage is 5 V, and the current is 0.8 A.
The motor drive D and the power unit PU are connected to the main power line. The CU
communication unit has a separate "USB type B" connector for data transfer to a PC.

At the engine start, the centrifuge drive has a slow onset with a preliminary current check in
case of jamming the centrifuge. Then, the data collected from the sensors is used by the controller
to analyze the process and is transferred to the PC. Next, the nominal and critical value of the
current is checked, as well as the recording of their current values and the control of the changes
that have occurred.

When an external load occurs, the current of the centrifuge drive begins to increase, the
system automatically resets the revolutions by 10% to reduce the imbalance of the centrifuge. If the
current continues to increase after several successive resets, the critical value of the current is
checked, and if it is exceeded, the motor stops. When the value of the current decreases to the
permissible limit, the motor starts a slow start and transitions to the operating mode.

The electrical equipment consists of a DC collector motor MA-40, a current sensor, a Hall
sensor, an ATmega328 microcontroller, a voltmeter, an ammeter, linear voltage stabilizer, field
transistor IRF44N, speaker and strapping elements.

The system is activated by connecting an external power supply unit with a voltage of 12 V.
Then, due to the stabilizer, the voltage drops to 5 V and powers the microcontroller and the
peripherals. The speaker is necessary to signal the presence of the overload process, as well as exit
from it. A voltmeter and an ammeter are installed to check the accuracy of sensor readings during
the operation and experimental study of the system. The microcontroller operates at a frequency of
16 MHz from an external quartz resonator. The Hall sensor is connected to the PD2 port of the
microcontroller, which has an external interrupt enabled. The current sensor outputs an analog
signal, and it is connected to the analog port. Further, the system processes the digital data received
through the ADC. The field-effect transistor IRF44N controls the motor due to PWM.

After the drive entered the nominal mode of operation (as evidenced by the current and its
rotation speed), the load began to act on the shaft. In connection with this, the current also began to
increase.

As a result, the system began to reduce the revolutions to enter the nominal operating mode
gradually. However, the load continued to increase, and engine braking occurred. Then a slow drive
start occurred, and it entered the nominal operating mode. The revolutions rose to 6900 rpm, the
current to 0.9 A.
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Neft quyularinin istismar prosesi zamani lay sular1 miixtalif yollarla quyularin daxiline
toplanaraq, neft mohsulunun sululugunun artmasina, karbohidrogen hasilatinin azalmasina vo
naticado texniki-iqtisadi gostoricilorinin asagi diismasino sobob olur. Layda yerloson sulari layla
olago formalarina goro asagidaki qruplara boliirlor:

1) olagoli sular (bunlara bozon bagli, qaliq su da deyilir). Bu sular neftli hissodo kicik
mosamoalori boylik sothi qiivvalore tutaraq layin istimar1 prosesindo horokotsiz qalir;

2) yan sular — antiklinalin qanadlarinin asag1 vo limumiyyatlo, maili laymn asagi hissasinda
yerlosir. Yan sularin neftlo yaratdigi sorhodo neftlilik sorhadi deyilir;

3) daban sular1 — laym asagi torofindo (bozon neftin altinda) yerlosorok, biitiin saha {izro
yayilir;

4) araliq sular — iki neft layinin arasinda yerlagon su tobaqgesidir. [1, s.199]

XIX asrin axirlarindan baslayaraq, Azorbaycan Respublikasinda neft vo gaz emali zamani
yataqlarda miigahids olunan lay sularmin torkibinin dyronilmasi sahasinds c¢oxlu sayda todqiqatlar
aparitlmis vo bu todqigatlarin aparilmasinda gorkomli alimlorin: A.A.Potilisin, K.B.Xar¢ikov,
H.J.Andrusov, D.B.Qolubyatnikov, M.B.Abramovi¢, B.i.Sultanov, B.A.Sulin, S.F.Mehdiyev,
M.S.Agalarov, T.M.Suxaryev, A.R.Axundov vo digorlorinin miistosna rolu olmusdur. Onlarin
karbohidrogen yataqlarinda lay sularmin omols golmasi vo doyisilma ganunlarina hasr olunmus
zongin elmi asarlorine ¢ox yiiksok doyor verilmisdir.

Miiayyon olunmusdur ki, Azorbaycanin Abseron yarimadasindaki karbohidrogen yataqlarinin
lay sularmin torkibi ¢oxlu miqdarda kimyovi elementlor vo lizvi maddolorlo zongindir. Yataglarda
moveud olan lay sularinin  hom yerlosmo dorinliyi, hom ds onlarin kimyovi torkibi vo xarakteri
osasl surotdo dyronilmolidir. Abseron neft yataglarinin lay sularinin torkibinin kimyovi analizi vo
tohlili  ilk dofo 1874-cii ildo B.Eyxler torofindon sorh olunmusdur.Azarbaycanin quru orazisinin
Kiir ¢okokliyindo yerlogon ‘Kiirsongi’ yatagi iso 1962-c1 ildon etibaron istismar edilmoya
baslanmisdir.

Neft yatagmin lay sularmin 6yronilmoasi zamani onlarin kimyoavi torkibinin toyin edilmasi
miihiim rol oynayir. Biz quyudan gétiiriilmiis su niimunasinin kimyavi torkibini toyin etmokls onun
laydan yoxsa konardan daxil olmasi1 haqqinda fikir sdyloyo bilorik. Homginin lay sularinin fiziki
xassolorinin  Oyronilmasi do miithiim ohomiyyot kosb edir. Masalon, lay sularini bir-birinden
forglondiron zaman ilk ndvbado onlarin sixliglarini miiqayiso edirlor, bu sularin elektrik ke¢irmo
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