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Pedepar:

1. Incepraniiina po60Ta IpUCBIYeHAa BUPIIEHHIO HAYKOBO-TEXHIYHOI IPO6GIEMHU — KEPYBaHHS HeJiHIHHNMU
00’'€KTaMU 3a JOTIOMOTOI0 iMITYJIbCHUX PETYJISITOPIB 3 METOIO MiJIBUIIEeHHS €(PEeKTUBHOCTI Ta HaliMHOCTI pOOOTH SIK
TEXHOJIOTiYHOTO 06J1afHAaHHS, TaK i IPUCTPOIB CUCTEM aBTOMAaTHU3allii B TETJIOBIil eHepreTulli, 30Kpema AJ1st
TEIJIOBUX 00'€KTIB, 17151 TEMJIOTEHEPYIOUOro 06J1alHAHHS, a TAKOXK [1JIs1 IPOL,ECY PO3MEJIOBAHHS BYTiJIS 3a
IIOTIOMOTOI0 KyJIbOBUX 6apabaHHUX MJIMHIB Ha TEIJIOBUX €JIEKTPOCTaHLisIX. ¥ po60Ti BUKOHAHO OTJIs], iCHYIOUUX
cxeM iMnysnbcHux I1JI-perynsTopis, poaHasnizoBaHO KOHGIrypatii 1ux cxem 3 ix napameTpamMy HajallTyBaHHS Ta
DOCiIXKeHO TOYHICTb iMnysibcHUX TI]]-perynaropis Ha 6a3i Takux cxem: iMnyabcHuUi I -peryisaTop 3 NoABiMHUM
nudepenuiroBanHMm, [11]1-perysnsatop 3 nudepeHniaTopom Ta MHUPOTHO-IMITyJIbCHUM MOZYJIATOpoM, [TI]1-
PETYNATOP 3 iIMIIyJIbCHUM II€EPETBOPIOBAYEM, @ TAKOXK [1I-peryssarop 3 reHepaTopoM iMIyJsIbCiB. 3alIPOIIOHOBAHO
HOBY KJacu@ikaliiio cxeM aBTOMaTUYHUX PEryssTopiB. [IpefcTaBieHo yA0CKOHANIEHUI alTOPUTM HMIKUPOTHO-
iMmnynbcHoi Mogysii B imnyabcHoMy [1JI-perysstopi 4j1st KepyBaHHSI TEIJIOBUM 00'€KTOM Ta pO3pO6JIEHO

METOJUKY PO3PaxyHKy OIITHMAaJIbHOIO (ijibTpa aHAJIOrOBOTO CUTHAJy Ha BXO/i aBTOMATUYHOI'O PETyJISITOpa.



BukoHaHO JOCTiIKEHHS HeTiHINHNX 00'€KTIiB peryyl0BaHHS, 30KpeMa TeII0BUil 00'eKT (€JIeKTPUYHA Tiv) Ta
KyJIbOBUI1 6GapabaHHU MJIMH [1J1S1 PO3MEJIIOBaHHS BYTiJIJIsl HA TEIJIOBIN eJleKTpocTaHIii. Ha ocHOBI oTpuMaHux
€KCIIEPUMEHTAJIbHUX JJaHMX TI00YI0BaHO MAaTEMATH4Hi MOJIeJIi BKa3aHUX 00'€KTIiB PEryJIl0BaHHS Ta BUKOHAHO
PO3PaxyHOK aBTOMAaTUYHUX PETYJIATOPIB [Jis1 HUX. PO3p0O06JIEHO aJITOPUTM YIIPaBJIiHHS KyJIbOBUM 6apabaHHUM
MJIMHOM JJ151 ONTUMi3alii fioro 3aBaHTakeHOCTi. [IpoaHasnizoBaHo e(EeKTUBHICTE pOOOTU TEIJIOT€HEPYIOUNX 00 E€KTIB
i3 BpaxyBaHHSIM [TOXMOOK 00J1iKy eHeproHociiB. Po3po6seHo maTeMaTUyHi MoJesli ToX160K BUMIpIOBaHHS
TeMIIEpaTypy NPUPOIHOTO rasy, 3yMOBJIEHUX iHEPLINHICTIO TEPMOIIEPETBOPIOBAYA B IMITYJIbCHUX PEXUMAX
IPOTiKaHHS ra3dy Ta TEII006MIiHOM MDK IIOTOKOM ra3y i KOpIyCOM JIiYnJIbHUKA ra3y. 3alipONOHOBAHO 3aX01H ISl

MiBUIIEHHS TOYHOCTi aBTOMaTU30BaHMX CUCTEM 00JIiKYy IPMPOJIHOTO ra3y Ha TEIJIOT€HEePYI0YUX 00 €KTax.

2. The dissertation is devoted to the solution of the scientific and technical problem of control of nonlinear objects
by means of step controllers for the purpose of increasing efficiency and reliability of work of both technological
equipment and devices of automation systems for thermal objects, for heat generating equipment, as well as for
the process of grinding of coal by means of ball drum mills at thermal power stations. The diagrams of step
controllers working in conjunction with the actuators of the integrating action have been analyzed in the work.
The following diagrams have been analyzed: step PID controller with double differentiation, PID controller with a
differentiator and a pulse-width modulator, PID controller with a pulse converter, as well as PI-controller with a
pulse generator. The accuracy of the step controllers has been analyzed. A new classification of diagrams of
automatic controllers is proposed. Analysis of pulse-width modulation (PWM) algorithms has been performed. An
improved PWM algorithm based on a sawtooth waveform generator is proposed. A methodology is developed to
design the optimal filter of analog signal at the input of an automatic controller. Experimental studies were carried
out for a thermal object (electric furnace) and a ball drum mill for coal grinding. Mathematical models of the
controlled objects were built on the basis of the obtained experimental data. Automatic controllers were designed
for these objects. An improved algorithm for automatic control of the ball drum mill operation is proposed. The
accuracy of automated systems for measurement of flow rate and volume of fluid energy carriers (natural gas) has
been analyzed. The influence of the inertia of a temperature transducer on the accuracy of gas metering in pulsed
modes of the measurement system has been investigated. Heat exchange between the gas flow and a gas meter
body has been studied. Measures have been developed to improve the accuracy of automated natural gas metering
systems at heat-generating facilities.
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