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Beginning trigger abrupt mode take time fuel supply after ignition. With the resulting equations can analyze fiel
consumption in the starting mode and during normal operation at the design stage of submerged combustion evapo-
rator.

Can be used parameters obtained starting mode when designing control systems and automation and the develop-
ment of necessary technical means. Can define firel consumption in the starting mode and in the mode of technology
exploitation, define duration apparatus starting mode.
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KEPYBAHHSA BUITAPIOBAHHAM
B AITAPATI 3BAHYPEHOI'O I'OPIHHA

Ilo6yoogano cucmemy KepyeanHs anapamom 3aHyPeHo20 cOPiHHA K OBOGUMIPHUM 06 EKMOM i3 83AEMO3ANEHCHUMY
nepexpecHUMY 38 A3Kkami. 3anponoHo8aHo CMPYKMYPY CUCHEMU HEe3ANeNCHO20 Kepy8aHHs KOJICHOIO 3MIHHOIO i3
BUKOPUCMAHHAM YUDPOGUX PecyNIAMOopia | yughposux KomMneHcamopis.

Knrouosi cnosa: anapam 3anyperozo 2opinus, 0808uMIpHuti 06 €xm, cucmema KepyeanHs.
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MocranoBka npodaemu. BinbImicTh XiMiKO-TEXHOJOTIYHIX HMPOLECIB € AMHAMIYHAME CHCTEMaMH 3 OaratbMa
KCPOBAHHMH 3MIHHHUMH, TIOB S3aHAMH MDK COOOF0 depe3 00’ekT kepyBaHHA. [1[00 3a0¢3meunTH AKICTH HPOIECY
KCPYBAaHHSA B CHCTCMAX ABTOMATHIHOTO PCETYIFOBAHHA i3 B3a€MO3AJICKHHMH KCPOBAHHMH 3MIHHHMH, HCOOXIiTHO
KOMIICHCYBATH BIUIMB BHYTPIIIHIX 3B S3KIiB 00 €KTa KEPYBAHHS MUIIXOM BBEJACHHS B CHCTEMY HH(PPOBHX KOMIICH-
caTopis.

MeTo10 CTATTi € aHATI3 CTPYKTYPH CHCTEMH KEPYBAHHS BHIIAPIOBAHHS V BUNAPHUKY 3aHYPEHOTO TOPIHHS Ta
PO3paxyHOK MCPeAABATBHIX (PYHKITiH KOMICHCATOPIB.

Buxaanx ocnoBHoro Marepiany. Ilpuknazom o0’ ekra 3 OaraTbMa B3a€MOTIOB SI3aHHMH KEPOBAHUMH 3MIHHUMH
€ amapar 3a"ypeHoro ropiHua (A3D) [1] B s;koMy HEOOXIAHO PETYIIIOBATH PiBEHD 1 KOHIICHTPALIIO POo34mHY (puc. 1).

Bumapamit A3[C € 00°€kTOM 13 JBOMY B3a€MO3AJICKHIAMH TICPEXPECHAMH 3B’ A3KaMH [2], OCKUTHKH KOHIICHTPALIA 3a-
JICKUTH HE JIMIIC Bi KITHKOCTI BUTIAPCHOI BOM, Al W BiJ BUCOTH PIBH piuHE B anapari (puc. 2). I1lod koMmeHcyBaTn
TIEPEXPECHI 3B S3KH Mi’K UMM 3MIHHUMH, HEOOXITHO BBECTH B CHCTEMY ABTOMATHYHOTO PETYJFOBAHHSI KOMIICHCA-
TOPH.

300pakeHHSI KEPOBAHUX 3HAUCHD KOHICHTpAI] i piBHA po3uunHy [3]:

@)= Dn@)+W2A2) D (D1 E(2)+H W1 (2) D1a(2)+ W12(2) Daa(2) | Ex(2);

V(@)= Wa(2)Dr2(2)H Wan(2) Doo(D) | E(2) H V21 (2) D11(2) F Waa(2) D21 (2) ] E (2),
e Y1(z) — BuximHe 3HAYCHHA KOHUCHTpaUii pianau B A3, Y,(z) — BuxigHe 3HaucHHA piBHA pimuau B A3[; 7,(2),
W1s(2), Wa(2), Wa(z)— AECKpETHI mepeaaBaabHi (PYHKIIT BiAMOBITHHX 00’ €KTiB KepyBaHHS, [11(2), Dx(z) — auc-
KpeTHi nepenaBanbHi QyHKII mupoBHX peryaTopis; Dix(z), D2 (z) — IUCKpeTHI nepeaaBantbHi QyHKIii nuppoBux
KOMICHCATOPIB; F1(2) 1 Ex(z) — 300paskeHHA PO3Y3TOKECHOCTI MK 300pAKCHHAMH 3aJAHOTO H MOTOYHOTO 3HAYCHD
KOHIEHTpaLii # piBHA piguan B A3l
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The purpose of this article is to analyze the structure of the control system in the process of evaporation apparatus
of immersed burning and calculation of compensators transfer functions.

An example of object with many interrelated controlled variables is apparatus of immersed burningin which it is
necessary to adjust the level and concentration.

Submerged burning evaporator is type of control object with two interdependent cross-links. Concentration of the solu-
tion depends not only on the amount of evaporated water, but also on the height of the liquid level in the machine.
Number of evaporated water is guided coolant supply. To compensate the cross-linking between these variables must
enter compensators in automatic control system. Then change one value does not lead to a change in another.

Transfer functions of feedback control systems of liquid level and the concentration in the apparatus is composed.
Laplace transform of controlled variables is found. Used conditions of absence influence on the automatic regula-
tion of the concentration of the liquid in the liquid level automatic control system in the apparatus and vice versa.
System of equations is compiled. The solution of system of equations gives the transfer functions of digital control-
lers and digital compensators.

The study of dynamic properties of two-dimensional system of automatic control of interdependent variables show
that for independent control of each variable, it is necessary to implement a «separation» with digital controls and
digital compensators. Transfer functions and frequency responses of cylindrical heat storage walls as plants with
distributed parameters depending on boundary conditions on external and internal surfaces are presented. Ob-
tained results can be used for control systems synthesis.

Keywords: submerged combustion evaporator, two-dimensional object, control system.
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AJTOPUTM INEHTU®IKAII OB’ CKTA
T YAC HAJATO/UKEHHSI CHCTEMHY KEPYBAHHS

Po3zenanymo npoyec ioenmucpixayii cucmem agmomMamuyHoco Kepy8aHHa 3 MUN0UM pe2yiamopoM. Pospaxosano
Koeiyienmu paoy Maxnopena, 8 AKilli po3KIa0eH0 HOPMOBAHY nepedamHy PYHKYio.
Kiouoei cnosa: excmpysis, cucmema KepyganHs, pexcum nycKy.
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MocranoBka 3axadi. [neHTH(iKaIA 00’€KTa B CHCTEMI aBTOMATHYHOTO KEPYBAHHS TEXHOJIOTIYHHMH IPOIE-
CaMH € MOKJIMBOIO ITHIIC HA 0a31 ICHYI04Oro 0OJNaTHAHHS TA CHCTEM. ERCIIEpIMEHTYBATH 3 OKpEMHM 00’ €KTOM HE-
MPHUITYCTHMO, 4 3 CHCTEMOI0 — Ioporo # A0Bro. [IpoTe aesky MiHIMANBHY KUIBKICTh CKCICPHMCHTIB i3 CHCTCMOKO
HAJIATO/KYBATbHUKH 30008’ A3aHi MPOBECTH, MO0 TAPAHTYBATH CTIHKICTh CHCTEMH. [1ix 4aC TAKMX CKCIICPHMCHTIB
Mae€ OyTH OTPHUMAaHA NEPEXiTHA XaPAKTEPUCTHKA CHCTEMH A1 KAHAIY «3aBAAHHS PETYJLATOPA — BUXIIY.

3asBuuaii, THIOBHIT peryTop peanisye IIJ-3akoH i3 nepexatHoro Qyrkuiero W, (p) =k, [1 +1/(Tp)+1, p] .

OnruMizania CHCTeMH 3a TpsoMa mapamerpamu (k,, 15, T), AK 3a3HAYCHO BHINC, € HCMOXKIINBOK. Buifth B 0071aCTh,
HAOMIDKEHY 70 ONTHMANBHOI, MOYKHA IIIIXOM KOMIT I0TEPHOTO MOJCTFOBAHHS CHCTEMH, ajle Il IIOTO Tpeda MaTh
A7CKBATHY MOJCTb 00 €KTA KCPYBAHHA.

Mera crarti — BU3HaUCHHS Koe(iIieHTiB paay MakiopeHa HOPMOBAHOI mepeaaTHoi (PyHKI, IO TO3BOJIHTH
PO3paxyBaTH MapaMETPH 00 €KTA ABTOMATHYHOI CHCTCMH ITi,T 4ac 11 HAJIar O KCHHS.
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