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The object of research is high-voltage systems of electric dis-
charge installations for various technological purposes. The work re-
ports solving the problem of enabling the rate of charging of a capaci-
tive energy storage, set by the requirements of a certain high-voltage
technology.

The quantitative characteristics of the deviation of the output
current of the resonant inverter from the set stabilized value when
changing the switching frequency of inverter switches in the range
of output voltage change from 0 to 20 kV were determined. Using
the Fourier transform of the rectangular input voltage, the fre-
quency regulation possibility of the output current of the charger
for capacitive energy storage devices was analyzed. Estimation
dependences of the output current of resonant inverter on the load
resistance and frequency deviation from resonant frequency were
derived. These dependences could be used to implement frequency
control over the switching inverter transistors, with the help of
which the given effective value of the output current of the resonant
inverter is obtained.

A method of frequency regulation of the output current in
high-voltage transformerless resonant charging devices of capacitive
energy storage devices has been developed. Special feature of this
method is that it is based on the frequency dependence of reactive
resistances of the inductance and capacitance of the resonant circuit
connected in series. Owing to that, it makes it possible to adjust the
switching frequency of the inverter’s power switches depending on
the relative resistance of the load and the specified growth rate of the
capacitive energy storage voltage.

The results reported here could be used in the design of benches
for testing the electrical strength of high-voltage cables, as well as for
the construction of high-voltage transformerless chargers in systems
of electric discharge impulse processing of materials.

Keywords: frequency regulation, high-voltage transformerless
chargers, capacitive storage devices, resonant inverters.
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The object of research is the technique for measuring torques of
electric motors. The main problem to be solved is the need to expand
the range of informative parameters used in transmission torque con-
verters of electric motors. This need arises from the design compli-
cations of placing the measuring devices directly on the motor shaft.

As part of the study, a system was designed for determining the
torques of electric motors, which combines the procedure for assess-
ing the load on the shaft and software tools for visually determining
the quantitative characteristics of such a load using machine vision.

In order to acquire visual characteristics of the twisting of the
shaft, a special coupling with an insert containing a liquid was designed.
This coupling is able to change its shape in proportion to the load on
electric motor shaft. The proposed visual control system, based on
video information processing techniques, makes it possible to analyze
changes in the shape of the coupling caused by the action of the torque.

Features of the application of the proposed measurement tech-
nique are that there is no need to place electronic components of the
measuring transducer directly on the shaft. Due to the specified fea-
tures, the proposed procedure provides a solution to the problems of
torque measurement in aggressive environments, which is of crucial
importance for the efficiency of some specific production processes.

Analysis of the visual characteristics of torque showed that the
proposed approach could be applied in measuring transducers. At the
same time, the results of testing the procedure confirmed that it re-
quires the use of high-precision video recording equipment. This paves
the way for the design of new, more modern, and reliable measurement
systems that could be used in a wide range of industrial solutions.

Keywords: machine vision, rotational torque, measurement
technique, electric motor parameters, dynamometric coupling.
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The object of research is the process of temperature measurement
with a platinum thermistor. We have conducted studies on the cubic
transformation function of the thermistor when using redundancy
that yielded the equation of redundant measurements of the desired
temperature. Owing to this, it became possible to directly apply the
resulting equation without additional measures to linearize the func-
tion of the thermistor transformation. In addition, the obtained value
of the desired temperature does not depend on the values of the para-
meters of the cubic transformation function and their deviations from
the nominal values. Experimental studies have proven that the value
of the normalized temperature Ty has a greater influence on the result
of redundant measurements and the value of the normalized tempera-
ture AT on the entire range of measured temperatures T, is almost



unaffected. The best accuracy results (value of relative error $=0.02 %)
were obtained at T} values lower than —60 °C. When the error of
reproduction of normalized temperatures increased from £0.02 °C to
0.1 °C, the best accuracy results (value of relative error $=0.06 %)
were obtained at values of normalized temperature Ty below —130 °C.
Analysis of results of the absolute error Ay revealed that with an
error of reproduction of normalized temperatures of £0.02 °C and at
To=—-180 °C, its value does not exceed 0.02 °C, that is, it is within
the error of reproduction of normalized temperatures. This allows us
to state that it is recommended to use sources of standardized tem-
peratures of high accuracy during measurement control.

Thus, there are reasons to assert the prospect for redundant mea-
surements when directly measuring temperature with a thermistor
with a cubic transformation function with high accuracy.

Keywords: redundant methods, instability of transformation
function parameters, accuracy improvement, platinum thermistor.
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A gas sensor based on ZnO has been designed, which demon-
strates sensitivity to NHsz under standard conditions (temperature,
25°C; pressure, 101.3 kPa). The experimental sample was manu-
factured by magnetron sputtering at direct current. A VUP-5M
vacuum unit with an original material-saving magnetron was used
to produce ZnO films. To analyze the efficiency of the gas sensor to
ammonia (NHs3) under standard conditions, its operating charac-
teristics were studied. The concentration of NHj for investigating
operating characteristics was chosen at the level of 25 ppm. To deter-
mine the resistivity of the contacts of the instrument structure, the
current-voltage characteristics of the gas sensor were examined in
the voltage range between —100 and +100 V. Based on the results of
investigating the current-voltage characteristics, which have a linear
character, the resistivity of the contacts was confirmed. To study the
sensitivity of the gas sensor to the target gas, the change in resistance
of the sensitive layer of the gas sensor under the influence of NHs with
a concentration of 25 ppm under standard conditions was explored.
The study results demonstrated the high sensitivity of the gas sensor
to the target gas — at the level of 229 relative units. The investigation
of the response and recovery time of the gas sensor showed that the
ZnO-based gas sensor has a response and recovery time of 20 and 26 s,
respectively. The selectivity of the ZnO-based gas sensor was studied.
The selectivity study was carried out by determining the sensitivity
of the gas sensor in the presence of vapors of various gases, namely
methanol, ethanol, acetone. The study results showed that the reac-

tion to ammonia is selective compared to the reaction to other gases.
The results of examining the working characteristics of the ammonia
gas sensor demonstrate the high efficiency of its application under
standard conditions and a low concentration of the target gas.

Keywords: ZnO, gas sensor, magnetron sputtering, standard
temperature, ammonia.
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The Kalman filter algorithm is very important as a recursive
algorithm method to optimize sensor output from physical parameter
measurement systems, especially physics practicum demonstration
systems. One of the distance parameter measurement demonstration
systems used in Hooke’s law demonstration system is applied in
physics practicum, the system has problems related to fluctuating
or unstable sensor output. This research implements the Kalman
filter algorithm on the Arduino IDE sketch to reduce noise that
appears at the ultrasonic sensor output. The methodology used in
this study includes the application of the Kalman filter algorithm
to the Arduino IDE sketch with the variable value of the Kalman
filter algorithm equation modified with a value of R=10, H=1,
and Q=1, and returns the filtered Kalman out value. The Arduino
output results are exported to Ms. Excel for further analysis and
generate a filtered ultrasonic sensor output signal graph compared
without using the Kalman filter. The ultrasonic sensor output noise
filtration effectively reduces noise by showing a decrease in the mean
squared error (MSE) value and obtaining the best performance of
up to 89.23 %. The accuracy of Kalman filter filtration results can be
seen from the calculation that the spring constant of filtered metal
materials is smaller than the conventional measurement spring con-
stant. Accurate and effective results with the implementation of the
Kalman filter algorithm can be developed for the variation values
of distance parameters and Kalman filter algorithm variables (R, Q,
and H) with other value variations, especially variables that produce
filtering curves close to straight lines. It was concluded that the Kal-
man filter algorithm was able to improve the performance of Hooke’s
law prop system.

Keywords: Kalman filter algorithm, distance parameters, ultra-
sonic sensor, Hooke’s law.
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PO3POBKA METOZY YACTOTHOTI'O PETYJIIOBAHHA BUXI/IHOT'O CTPYMY B BUCOKOBOJIBTHUX
BE3TPAHC®OPMATOPHIX PE3OHAHCHUX 3APS/THIUX TIPUCTPOSIX EMHICHUX HAKOIIMYYBAUIB EHEPTII (c. 6-15)

/1. B. Biunnuenxo, H. C. Hazapoga, 1. JI. Binunuenko

OG6’€KTOM JIOCIIIPKEHHST € BICOKOBOJIBTHI CHCTEMU €JIEKTPOPO3PSIIHIX YCTAHOBOK PI3HOTO TEXHOJIOTTUHOTO pusHadeHHst. PofoTa npucssueHa
BUPIIIEHHIO TTPOGIeMN 3a0€3TEUeHHST TEMITY 3apsIIKI EMHICHOTO HAKOTIMYYBava eHeprii, 3a[aH0T0 BUMOTAMI MEBHOI BICOKOBOJIBTHOI TEXHOJIOTI.

BusHaueHno KiJbKiCHI XapaKTepUCTHKU BIAXWJIEHHST BUXIZHOTO CTPYMY PE30HAHCHOTO iHBEpPTOpa BiJl 3a7aHoro cTabili30BaHOrO 3HAUECHHST
TIpM 3MiHI YacTOTH KOMYyTallil KJTIO4YiB iHBEepTOpa 1MpH [iarnasoHi sminn Buxianoi Hanpyrn Big 0 0 20 kB. 3a gomomoroio ADyp’e-tiepeTBOpeHHs
TIPSIMOKYTHOI BXi/IHOI HAIIPYTH IIPOAHAJI30BAHO MOKJIMBICTD YaCTOTHOTO PETYJIIOBAHHS BHUXIiZIHOTO CTPYMY 3aps/IHOTO IIPUCTPOIO JIJIsT EMHICHUX
HaKoNMU4yBauiB eHeprii. OTPUMaHO PO3PAaXyHKOBI 3aJIEKHOCTI BUXIJIHOTO CTPYMY PE30HAHCHOTO iHBEPTOPA Bi/l OTIOPY HABAHTAKEHHSI Ta BIJIXNJICH-
HS YaCTOTH Bifl pe3oHancHoi. /lami 3a7e’KHoCTi MOKHA 3aCTOCOBYBATH JIJIsT peastizallii YacTOTHOTO KepyBaHHsI KOMYTAITIEIo KJIIOYiB iHBEPTOPA, 32
JIOTIOMOTOIO SIKOTO OTPUMYIOTb 3a/IaHe Jlifoue 3HaUeHHs! BUXI/THOTO CTPYMY PE30HAHCHOTO iHBEpTOpa.

P03p0o6IIeHO METOT YACTOTHOTO PETYJTIOBAHHS BUXIZAHOTO CTPYMY B BICOKOBOJIBTHIX 0€3TPaHC(HOPMATOPHIX PE3OHAHCHIUX 3apSIIHIX TIPHCTPO-
SIX EMHICHUX HAKOTIMYyBayiB eHeprii. OcoOIMBICTIO IIbOTO METOZLY € Te, 10 Bill Gasy€eThest Ha YaCTOTHIH 3aJIesKHOCTI PEaKTUBHIX OTOPIB MOCTII0BHO
3'€/HAaHUX IH/LyKTUBHOCTI Ta EMHOCTI PE30HAHCHOTO KOJIA. 3aBJSIKU 1[bOMY BiH JI03BOJISIE 3/LIICHUTH PETYJIIOBAHHS YaCTOTH KOMYTAIlil CHIIOBUX
KJIIOYiB iHBepTOpa B 3aI€KHOCTI Bi/] BiZIHOCHOTO OTIOPY HaBaHTAKEHHS Ta 3aJ[aHOTO TEMITy 3POCTAHHS HAPYTH EMHICHOTO HAKOTIMYyBaya eHepril.

[IpescTaBIieHi pe3yJIsraTi MoKy Th Oy TH BUKOPUCTAHI [IPH POEKTYBAHHI CTEH/IIB /IS BUIIPOOYBaHHSI €/IEKTPUYHOT MIITHOCTI BUCOKOBOJIBTHUX
KabetiB, & TAKOJK [IST CTBOPEHHSI BUCOKOBOJIBTHIX 0€3TpaHc(hOpPMAaTOPHIX 3apSTHIXIIPUCTPOIB B CUCTEMAX €TEKTPOPO3PSIAHOI IMITYIbCHOT 06p06-
KU MaTepiasis.

K1040Bi ca0Ba: 4acTOTHE PeryJrOBaHHs, BUCOKOBOJBTHI Ge3Tpanc(OpPMATOPHI 3apsiHi PUCTPOI, EMHICHI HAKOTIMUYBayi, PE30HAHCHI
iHBEpPTOPH.
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PO3POBKA CIIOCOBY BUMIPIOBAHHS OBEPTAJIbHUX MOMEHTY EJIEKTPO/IBUT'YHIB 13 3BACTOCYBAHHAM
KOMIT'IOTEPHOTI'O 30PY (c. 16-32)

B. I1. KBacwuikos, /I. M. Kpamyk, M. II. IIpurapa, O. O. Illexyxa, K. B. MosuaHoBa

OO6’eKTOM JIOCTIKEHHS € CIociO BUMIPIOBaHHST 00€PTOBUX MOMEHTIB eJIeKTPOABUTYHIB., OCHOBHOIO TIPOOJIEMOIO, SIKa BUPINIYETHCS, € OTPe-
6a B PO3IIMPEHHI CIIeKTpa iH(HOPMATUBHUX TapaMETPiB, 3aCTOCOBYBAHUX Y TPAHCMICIHUX MepeTBopioBayax 06epTOBOrO MOMEHTY €JIEKTPOMO-
TopiB. Taka notpeba BUIIMBAE 3 KOHCTPYKTUBHUX YCKJIQJHEHb OO PO3MIIIEHHST BUMIPIOBATBHUX TIPUJIAIB (e3I0CePeNHbO Ha Baly JABUTYHA.

B pamkax mociukettst 6yia po3pobieHa cucTeMa JUist BUsHaueHHsT 00ePTOBUX MOMEHTIB €JIEKTPOMOTOPIB, IO MOEAHYE B COOI METOMMKY
OIIHKK HABAHTAKEHHS Ha BaJ Ta IPOrpaMHi 3ac0o0H JUIsI Bi3yaJbHOTO BUSHAYCHHS KIJIbKICHUX XapPAKTEPUCTHK TAKOTO HABAHTAKEHHS BHKO-
PUCTOBYIOUH 32CO6H MAIIMHHOTO 30DY.

3 METOI OTPUMAaHHSI Bi3yaJbHHUX XapaKTEPUCTUK CKPYYyBaHHs Baiy Oysio po3pobJeHo crelfiaibHy My(dhTy 3 BCTABKOW, sIKa MIiCTUTDH
piguny. Ila mydra cipomoskna 3MiHIOBaTH CBOIO (hOPMY TIPOTIOPIITHO /10 HABAHTAKEHHS HA BaJ €JIEKTPOMOTOPA. 3alIPOIIOHOBAHA CHCTEMA
Bi3yaJIbHOTO KOHTPOJIIO, 110 3aCHOBAHA HA METOAMKAX 0OPOOKY BizeoiHdopMallii, 103BoJIs€ aHaTi3yBaTh 3MiHU HopMu MyhTH COPIHINHEH]
ni€r0 06epTOBOTO MOMEHTY.

OcobIMBOCTI 3aCTOCYBAHHSI 3aIIPOTIOHOBAHOTO CHOCO0Y BUMIPIOBAHHSI MOJSATAIOTH Y BIZICYTHOCTI HEOOXIHOCTI PO3MINIIEHHST €JIEKTPOH-
HUX KOMIIOHEHTIB BUMIPIOBaJIbHOTO TIEPETBOPIOBaYa (GE3M0CePeIHbO HA Baly. 3aBIsAKU BKA3aHUM OCOOIMBOCTSIM, 3alIPOIIOHOBAHA METOMKA
3abe3meuye po3B’sI3aHHsT MPoGIeM BUMIPIOBAHHST 00ePTOBOTO MOMEHTY B YMOBAX arpeCHBHUX CEPEIOBHIIL, TII0 Ma€ BUPINIATbHE 3HAUEHHST IS
ehEeKTUBHOCTI IeIKUX crerudiyHnX BUPOOHNUKX MPOIIECIB.

Awnastiz BisyaqbHIX XapaKTEPUCTHK 0OEPTOBOTO MOMEHTY TOKA3aB, M0 3aIPOMOHOBAHMIN Mi/IXiZ MOKe OyTH 3aCTOCOBAHUH Y BUMIPIOBab-
HUIX TlepeTBOpIoBayax. BoqHoyac, pesysbraTit TeCTyBaHHsI METOAMKI TTiITBEPIIIIN, IO BOHA TTOTPeGYE BUKOPHUCTAHHSI BICOKOTOUHUX 3aC00iB
Bineodikcanii. [le BigkpuBae MIsIX 10 pO3POOKU HOBHX, OLIBII CyYaCHUX Ta HAAIHHUX CUCTEM BUMIPIOBaHHs, 110 MOYKYTh 3HAUTHU 3aCTOCYBaH-
HSL Y IIUPOKOMY CHEKTPi TPOMUCJIOBUX PilllEHb.

Kiouosi cioBa: ManiHHWi 3ip, 06epTabHIIT MOMEHT, CIIOCIG BUMIPIOBAHHSL, TIAPAMETPH €IEKTPOIBUTYHA, IMHAMOMETPUYHA MydTa.
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BU3HAYEHHSA OCOBJIUBOCTEIT 3ACTOCYBAHHS HAJIMIIIKOBOCTI ITPH KYBIYHII ®YHKIIIi IEPETBOPEHHSA
TEPMOPE3HCTOPA 3A 1OIIOMOTI'0OI0O KOMIT'IOTEPHOI'O MOJAEJIOBAHH? (c. 33-40)

B. 10. llep6ans, I. O. Koporox, O. 3. Koaucko, A. M. Kupuuenko, IO. 0. lllep6ans, I. B. Illyubka

OO6’€KTOM JIOCTI/KEHHS € MPOIIEC BUMIPIOBAHHSI TEMIIEPATYPH IIATHHOBUM TEPMOPE3UCTOPOM. [IpoBeieHIMU JOCTiUKEHHAMU KYOiuHOT
(byHKIIIT TIepeTBOPEHHST TePMOPE3NCTOPY TIPU 3aCTOCYBaHHI HAIMIIKOBOCTI OyJI0 OTPMMaHe PIiBHSHHS HAIUIMIIKOBUX BUMIPIOBaHb ITyKaHOI
TeMIeparypi. 3aBIAKHI [[bOMY CTAJe MOKJIMBIM Oe3[0CEPEIHE 3aCTOCOBYETHCST OTPUMAHOTO PIBHSAHHS 6e3 I0/aTKOBUX 3aXO/IiB 10 JiHeapu-
3auii (yHKIl nepeTBopeHHst Tepmopesnctopy. KpiM Toro, oTprMaHe 3HaueHHs HIYKAHOI TeMIIEPATYPU He 3aJIeKUTh Bi/l 3HAYEHb ITapaMeTpiB
KyOiuHOi (DyHKIIi mepeTBOpeHHst Ta X BiAXMJIeHb BiJl HOMiHAIBHUX 3HaYeHb. EKCIIepiMeHTaIbHUMI TOCTIKEHHAMI JOBEAEHO, 110 Ha PE3YJIb-
TaT HAJIMIIKOBUX BUMIpPIOBaHb OLIBIINI BIVIMB Ma€ 3HAUCHHs HOPMOBaHOI TemiiepaTypu Ty i Maiike He BILIMBAE BeJMYMHA HOPMOBAHOI TeM-
neparypu AT Ha BcboMy Jianasomi BumipioBanux temmeparyp T, Haiikpari pesyssratn o TognocTi (3HaYeHHs BiiHOCHOI moxuOkn 8=0,02 %)
Oysin otpuMani pu 3HadenHsax Ty nukae 3a —60 °C. Tlpu 36iibinenni moxuGKn BiATBOpeHHs HOpMoBaHKX Temmepatyp 3 0,02 °C 1o £0,1 °C



HaKpaIli pe3yJIbraTi Mo TOYHOCTI (3HayeHHst BimHocHOI moxuOku 8=0,06 %) Gy/u OTprMaHi TIPH 3HAYEHHSIX HOPMOBaHOI Temmeparypu T
Hukue 3a —130 °C. AHaziz pesyabraris abCOMOTHOT TOXUOKK A7 TT0Ka3aBs, 10 TPU NOXUOI BIATBOPEHHs HOpMOBaHUX Temmepatyp 10,02 °C
inpu To=—180 °C i snauenst ne nepesutiye 0,02 °C, TOOTO 3HAXOAUTHCS B MeKaX TOXUOKK BiITBOPEHHsT HOpMOBaHUX Temiieparyp. Lle no3Bosisie
CTBEPUKYBATH, 1110 IPY BUMipPIOBAJIbHOMY KOHTPOJI PEKOMEH/IOBAHO BHKOPUCTOBYBATH JKepesia HOPMOBAHUX TEMIEPATyp BUCOKOI TOYHOCTI.

TakMM YMHOM, € MiJICTABN CTBEPKYBATH TIPO TIEPCIIEKTUBHICTD HA/IMIIKOBUX BUMIPIOBAHb TIPU O€3M0CEPeTHhOMY BUMIPIOBAHHI TeMITe-
PaTypH TEPMOPE3UCTOPOM 3 KyOIUHOI (HYHKIIIEIO TIEPETBOPEHHS 3 BICOKOIO TOUHICTIO.

KiiouoBi ciioBa: Ha/UIMIIKOBI METO/IH, HECTaOLIBHICTD apaMeTpiB (DYHKINT MepeTBOPEHHs], MiABUIIEHHS TOYHOCTI, MIIATUHOBHIA TEPMO-
pesucTop.
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PO3POBKA TA30BOI'O CEHCOPY AMIAKY HA OCHOBI ZnO JIJIs1 AHAJII3Y HEBE3MEK OBEKTIB KPUTUYHOT
IHOPACTPYKTYPU (c. 41-47)

H. B. Mincbka, O. B. Bac, B. M. I'Bo3as, O. M. Ipuropenko, O. A. Jlesrepos, M. B. Maxsapos, M. B. Matiomenko, C. C. Tapacos,
P. A. Yepnum, O. C. IlleBuenko

Pospobaeno razosuii cericop na ocosi ZnO, sxuil gemonctpye uyTausicts 40 NHg npu crangaptaux ymosax (temmeparypa — 25 °C,
trck — 101,3 xIla). ExcniepnmenTaabaIii 3pa3ok OTpIMaHNI METOIOM MarHeTPOHHOTO PO3IIJIEHHS TTPH TOCTIHHOMY cTpyMi. /{15t ofepskanus
miiBok ZnO BUKOPUCTOBYBaIM BakyyMmiy yctanoBky BYII-5M 3 opurinasbinm mMatepianosbepiraiounM mMarnitporom. [list anasiza edek-
THUBHOCTI Ta30BOr0 cencopy o amiaky (NHs) 3a crangapTHUX YMOB, ITPOBOIMIIN JOCJI/DKEHHS Horo podounx xapakrepuctuk. Konmenrparii
NH; tst rocatipkents pobourx xapakrepucTuk Oysia obpara Ha piBHi 25 ppm. /i1 BUBHAYEHHST OMIYHOCTI KOHTAKTIB TPUIAA0BOI CTPYKTYPH
GyJI IPOBEJIEH] TOCII/IKEHHST BOJIBT-aMIIEPHUX XapPAKTEPUCTUK Ta30BOr0 CeHCOpy B Aianazoni Hanpyr Mizk —100 1 +100 B. 3a pesyssratom
JIOCTI/PKEHHST BOJIBT-aMIIePHOI XapaKTePUCTUKH, KA Ma€ JIHIIHMI XapakTep, MiATBEp/KeHa OMIUHICTh KOHTAKTIB. s mocmipKkeHHsT ayT-
JINBOCTI Ira30BOTrO CEHCOPY IO I1iJIbOBOTO Ta3y MPOBEEHO JOC/II/UKEHHS 3MiHM OIOpPY YyTJIMBOTO IIapy ra3oBoro ceHcopy miz srumsoMm NHj
3 KOHIIEHTPAI€EIo 25 ppm 3a cranzapTHUX yMoB. OTpuMaHi pe3yJIbraTi 0C/TiIPKEHHST TPOAEMOHCTPYBAIM BUCOKY YYTJIBICTh TA30BOTO CEHCOPY
10 TIJThOBOTO Ta3y — Ha piBHi 229 Bixn. of. Jocaipkenns yacy peakilii Ta BiIHOBJIEHHsST Ta30BOTO CEHCOPY MOKAa3aJIo, 10 Ta30BHil CEHCOP Ha
ocHoBi ZnO mae yac peaxiii Ta BigHoBienHs 20 i 26 ¢ BixnosigHo. IIpoBeeHo 10C/PKeHHS CeJIEKTUBHOCTI ra30BOro ceHcopy Ha ocHOBi ZnO.
JlocmikeHHs ceeKTUBHOCTI 3/iTICHIOBATIOCH BU3HAUEHHAM Uy TJINBOCTI Ta30BOTO CEHCOPY B IPUCYTHOCTI TTAPiB Pi3HUX ra3iB, a caMme MeTaHOIY,
eTaHoJy, alleToHy. Pe3y/ibraTu A0CIiKeH s ToKasau, 110 peakilis Ha aMiak € BUOIPKOBOIO B MOPIBHAHHI 3 peakIlicio Ha iumi rasu. Otpu-
MaHi pe3yJIbTH TOCTIKEHHST pOO0UYNX XapaKTEPUCTUK Ta30BOTO CEHCOPY aMiaky IeMOHCTPYIOTh BUCOKY e(eKTHBHICTh HOTO BUKOPUCTAHHS
3a CTAHJAPTHUX YMOB Ta HU3bKOI KOHIIEHTPAILi] 1[iTbOBOTO Ta3y.

Kmouosi cioBa: ZnO, razoBuit ceHCOp, MarHiTPOHHE PO3INJIEHHS, CTaHaPTHA TeMIIepaTypa, aMiak.
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PEAJII3AIIA AJITOPUTMY ®LIBTPY KAJIMAHA JIJISI ONTUMI3AI PO3PAXYHKY 3HAYEHHS BIZICTAHI
YIBIPA3BBYKOBOTO JATUUKA B CUCTEMI 3AKOHY I'YKA (c. 48-60)

Umi Pratiwi, Imam Fadli, Wahyu Tri Cahyanto, Hartono

Anroput™m dinsrpa Kasmana yske BakJIUBHIL SIK METO/L PEKYPCUBHOTO aJIFOPUTMY /LISt ONITHMI3aIlil BUXO/Ty JIATYMKA BiJl CUCTEM BUMIipIO-
BaHHs (DIBUYHUX MapaMeTpiB, 0COOJNBO BiJ cucTeM JeMoHCcTpalli (hisuanux npakTukymis. OnHa 3 JeMOHCTPAIIHHIX CHCTEM BUMIPIOBaAHHS
rnapameTpiB BiJICTaHi, SIKa BUKOPUCTOBYETHCS B CHCTEMI IeMOHCTpallii 3akony [yka, BHKOPHCTOBYETDCS B IIPAKTUYHUX 3aHATTAX 3 (QisnKH, CH-
cTemMa Mae mpobJieM, OB’ sA3aHi 3 KOJMBaHHIM ab0 HecTablIbHICTIO BUXO/LY faTyrka. Ile mocimpkenns peasisye aaroput (iasrpa Kammana
Ha eckizi Arduino IDE jjist 3MeHIIEHHS Iy My, sIKHii 3'IBJSIETHCS Ha BUXO/1 YBTPa3BYKOBOTO AaTurka. MeTo0JI0rist, BUKOPUCTaHA B IIbOMY
JOCTIKEeHH], BKIIOYae 3acTocyBaHHs anroputmy diasrpa Kanmvana 1o eckisy Arduino IDE i3 3HaueHHAM 3MiHHOI PIBHSIHHSI aJrOPUTMY
dinsrpa Kanmana, mogndikoBanmm na snavenns R=10, H=1,1 Q=1, i moBeprae BiadinsrpoBane Buxijane 3navenns Kamvana. Pesymasratn
Buxignux ganux Arduino ekcriopryiorsest B Ms. Excel g nogasbinoro ananisy Ta crsopenns Biadgiasrposanoro rpadika BUXiIHOTO CUrHA-
JIy YJIBTPa3BYKOBOTO JATYMKA B TOPiBHsIHHI 6e3 Bukopuctanns ¢insrpa Kamvana. Dinsrpaltist BUXIIHOTO IIyMy YIBTPa3ByKOBOTO JaTIHKA
e(eKTUBHO 3MEHIIYE IITyM, ITOKa3yloul 3MEHIIeHHs 3HaueHHs CepeHbOKBAAPATUYHOI MOMMJIKI 1 OTPUMYIOUN HANKpally MpOLyKTUBHICTD
110 89,23 %. TouHicThb pesybratis diabrpanii 3a gomomorow ¢iasrpa Kasvmana MoskHA T06AUNTH 3 PO3PAXyHKY TOTO, HIO TOCTIiHA TIPYKUHN
BiiiIbTPOBAHNX MeTATIeBUX MaTepiasliB MEHIIA, Hi3K MTOCTIlHA MPYKIHI TPAAUIIITHOTO BUMipioBaHHs. TouHi Ta eeKTHUBHI pe3yJibTaTh 3 pe-
aztizaiiero anropurmy dinsrpa Kaimana MokHa po3poOUTH /st 3MIHHIX 3HAUEHb IAPAMETPIiB BificTaHi Ta 3MiHHKUX anroputmy dinsrpa Kai-
Mmana (R, Qi H) 3 iHmmMu BapiaiisiMu 3Ha4eHb, 0COOIMBO 3MiHHUMH, sIKi CTBOPIOIOTH KPHBi (inbTpartii, 6usbki 10 npsiMux. By:ro spobireno
BHCHOBOK, 1110 asiroputM ¢inbsrpa Kanmana 3aMir HokpamuTi MpoyKTUBHICTh CUCTEMU TTiITBEP/KEeH s 3akoHy [yka.

Kmouosi cioBa: anroputm issrpa Kanmana, mapamerpn BijictaHi, yisrpa3ByKoBIil JaT4nK, 3aKoH [yka.



