X . . . . . oo
N ABTOMaTH3aI1is TEXHONOTIYHKX i 6i3HEc-Tponeci Ne 17/2014 N

IUTAHHS TEOPIi, METOJIA TA AJITOPUTMH E®PEKTABHOTO ABTOMATHYHOT' O
YIIPABJIIHHS OB’€EKTAMMU XIMIKO-TEXHOJIOI'TYHOI'O TUITY

which adequately describes dynamics of channels of regulating. She allows to formalize basic singularities
of process as control plant, purposefully and effectively to transform the formulated conceptual approaches
to working out SAC in robust quasi optimum algorithms of control of process. In the long term its
application will allow to raise functional integrity of system, completing on this model complicated
algorithms of new functions of control.

4. Variants of cross and cascade structures of subsystems of automatic control of a temperature condition of
thermal handling of raw materials with several interdependent heating zones alternative to traditional
structure are developed. The possibility of a choice an operator-technologist concrete of variants will allow
to have to it an additional resource of the accented quality management extrudate in constantly varying
conditions.

5. It is developed a subsystem of guaranteeing control by loading drive the electric engine of extruder which
comprises in cascade included contours regulating by its current of loading and a thermal condition. Such
system ensures high dynamic accuracy stabilization of a thermal condition of the electric motor at level of
boundary admissible value, guarantees avoidance of its emergency cut-off by a thermal guard, and,
eventually, ensures minimization of specific power inputs on process conducting extrudating.

6. Necessity is revealed, and the algorithm of control by a loading current drive the electric engine of extruder
in a raise direction robustness of this subsystem is improved at preservation of its dynamic accuracy. Such
refinement is spent on the basis of principles of forecasting of free movement of a contour for delay
forward and has allowed to ensure stability SAC at a modification of conditions of conducting process
extrudating in a wide range.

7. Laboratory and industrial trials of the model sample developed SAC are conducted have confirmed its
efficiency and, thereby, practical value of the scientific outcomes received in work.
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Awnoraunis: [Ipouec TepmiuHoi 00poOKM M’sICHHX BHUPOOIB Ha MIANPUEMCTBAX M’SICONEPEPOOHOI MPOMHUCIOBOCTI €
KIHIIEBUM €HEPTrOBUTpPAT HUM €TarioM Ta 0araTo B YOMY BH3HAYa€ SAKICTh Ta COOIBapTiCTh TOTOBOTO MPOAYKTY. Jlist
JOCTI/DKeHHS NIISAXiB MiABWINICHHA e(QEeKTHBHOCTI YNPABIIHHA TEPMI4HOIO O0OpOOKOI0 M SICHHX BHPOOiB OyB
BUKOPUCTAHHIA METOJ[ ITU(PPOBOTO IMITAMIMHOTO MOJEIIOBAaHHS, 30KpeMa, Oyia po3pobiieHa MoOAeNnb 00’ €KTY
YIpaBIiHHA, 1[0 BpPaxoOBye CTATHYHI Ta JMHAMIYHI XapaKTEepHUCTHUKH peajbHOro o0’ekry. bymu Takoxx orpumani
(opmMaiizoBaHi MO/IENI BUKOHABYMX MEXAHI3MIB Ta PEryJIIOI0YHX OPraHiB.

Abstract: Process of thermal processing of meat products at the enterprises of the meat processing industry is final
stage and much in what defines quality and the cost price of a ready product. For research of ways to increase the
management efficiency by thermal processing of meat products the method of digital imitating modeling has been used
the model of object of management which considers static and dynamic characteristics of real object, in particular, has
been developed. Also the formalized models of executive mechanisms and regulating bodies have been received.

KurouoBi ciioBa: imiTariiine MoieniOBaHHS, HEHPOHHA Mepeka, MOJCITIOBAHHS.

Tepmiuna oOpoOka, B HAIIOMYy BHITAJKy, MPEACTABISE COOOI0 TEXHOJIOTIYHUN TPOIEC BapiHHS Ta 00XKApPIOBAHHS
KOTJICTHUX BHPOOIB 3a JOTTOMOTOI0 MAIIIFHU JJIs1 TePMidHOi 00poOKkK M’ sscHUX HamiB(abdpukatiB. Pexxnm Tepmivnoi

19



- ”"
iﬂ ABTOMAaTH3AaIlisl TEXHOJIOTIYHUX 1 Oi3HEc-TiporieciB Ne 17/2014 u

IUTAHHS TEOPIi, METOJIA TA AJITOPUTMH E®PEKTABHOTO ABTOMATHYHOT' O
YIIPABJIIHHS OB’€KTAMMU XIMIKO-TEXHOJIOT'TYHOI'O THITY

00poOKHM BHOWpPAEThCS B 3AIEKHOCTI BiX BHAY MPOAYKIii, IO OOpOOs€ThCS Ta Mae 3a0e3medyBaTH: 3HUIICHHS
BereTaTUBHHUX (popM Mikpodopu y M’ IcHUX HamiBpaOpukarax, B TOMY YHCIi MATOT€HHUX; JOCSITHEHHS HEOOXiTHOTO
KOJIbOPY Ta OPTaHOJENTHIHHUX ITOKA3HUKIB TOTOBOTO MPOAYKTY. EdekT TepMiaHoi 00pOOKH 3aIeXKHUTh BiJ TEMIIEpaTypH
Ta TPUBAJIOCTI OOPOOKH.

Texnomnoriunuii mporec BinOyBaeThCs HACTYIHUM YHHOM. CHpPOBHHA IEPEMINTy€eTHCS y MIPOCTOPI TEPMOKaMEpH 3a
JIOTIOMOTOI0 CTPIYKOBOTO TPaHCIIOPTEPY Ta IPOXOJUTh MOCIIOBHO JBI 30HM TepMoKamepH. Jlo HarpiBaibHUX
€JIEMEHTIB TepMOKaMepH II0JIal0Th TEPMOMACTHIO a00 IMapy BHCOKOTO THCKY, 32 JOMOMOIOI0 HOTO MiATPUMYIOTH
3aJaHUil TEMIEepaTypHUI peXHuM TepMiuHOi oOpoOku M’sicHMX HamiBdaOpukartiB. Bosoricte y medi miaTpUMYIOTh
LIJSIXOM HarHiTaHHs Mapu 0e3nocepeHbo J0 MOBITPSHOTO NMPOCTOpY TepMokamepH. [licisi mpoXomKeHHs TepMidHOT
00poOKYM rOTOBUI NPOIYKT HANIPABISIETHCS HA OXOJIO/KEHHS Ta MaKyBaHHs [1].

MakcumanbHa e(eKTHBHICTh YIPABIiHHSA TEPMIYHOIO OOpPOOKOI0 M’SICHHX BHUPOOIB  JIOCSATAETHCS JIMIIE 32
MOTPUMaHHAM TEBHUX 3HA4YCHb NapaMmeTpiB 00’ekTy ympaBiiHHA. Lle 3yMoBieHO OioXiMiYHUMH Ta (i3HKO-
MEXaHIYHUMH 3MiHaMU Y TIPOTYKTi y 3aJICKHOCTI BiJI TEMIIEpaTypH, BOJIIOTOCTI Ta TPUBAIOCTI TEPMIYHOT 0OpOOKH.

Jns mocnmimKeHHs IIIAXIB MiABUIMICHHS €(EeKTUBHOCTI YIPaBIiHHI TEPMIYHOIO 0OpOOKOIO M’SICHHX BHPOOiB OYyB
BHKOPUCTaHWH MeTOJ UU(PPOBOrO IMITAIlIHHOTO MOJCTIOBaHHA, 30Kpema, Oyma po3pobieHa Monenb 00’ €KTy
YIpaBIiHHA, 1[0 BPaxoOBye CTATHYHI Ta IWHAMIYHI XapaKTEPHCTHKH pealbHOro 00’ekTy. Bymam Takox oTpumaHi
(dopmaiizoBaHi MOJENI BUKOHABYMX MEXaHI3MIB Ta PEryJIIOI0YHX OPTaHiB.

JocnikeHHst mpoBoauiiocst y nBa eranu. Ha mepmiomy erami Oyid OTpUMaHi NepexifiHI XapakTepUCTUKH IS
MOJIeTIi CHCTEMH aBTOMAaTHYHOI'O PETYJIIOBaHHS 3 BHKOPUCTAHHSM LITYYHO-HEHPOHHO-MEPEKEBOro peryisropa B
SIKOCTI KEpYI4oro npuctpor [2, 3, 4]. Ha apyromy erami Oyjio BUKOHaHE OIIHIOBAHHS MOKA3HUKIB SKOCTI OTPUMAHUX
MepeXiIHUX MPOLECIB Y CUCTEMI aBTOMAaTHYHOTO PEry/IOBaHHA. MoIeNOBaHHS IPOBOAMIIOCS B yMOBaX 3MiHH CUTHAITY
3aBIaHHs Ta Jii Ha 00’ €KT yIpaBIliHHS KOOPAMHATHUX 30ypeHb Ta 32 YMOBH 3MiHH CTPYKTYPH KEPYIHOHYOTo MPUCTPOIO.

ITydna HelipoHHa Mepeka Ma€ TPH IIapH Ta CKIAJA€ThCS 3 5 HEHWPOHIB, MepIimi ABa 3 SKUX 3HAXOIATHCS B
NepIIoMy Inapi, JBa — B JPYyroMy i OJWH y TPEThOMY, IIPU IBOMY A0 CHHAICIB HEHPOHIB IEPLIOTO IMIapy BBOISITH
CHUTHAJIM 32 3aJaHUM 3HAYCHHSAM DETryJIbOBaHOI 3MIHHOI (y HamlOMy BHIIAQJKy — TEMIIEpaTypa y TepMoKamepi),
MOTOYHUM 3HAYEHHSM PeryJbOBaHOI 3MIHHOI, BIJXWJICHHAM IIOTOYHOTO 3HAYEHHA Ili€i perysiboBaHOI 3MIHHOI Bix
3aJaHOTO Ta CUTHAJl 32 3HAYCHHSAM KOHTPOJBbOBAaHMX 30ypeHb, NPH NbOMY Ha BUXOJI HEHPOHY TPETHOTO IMIaApy
(opMyeTbCs 3HAUESHHS YIIPABISIFOUOi /i1, MPOTIOPIIIHO SKOMY 3MIHIOIOTH ITOJIOKEHHS PETYIIIOI0Y0T0 OpraHy (y Halomy
BHUIIJIKy — 4aCTOTa 00EpTaHHs HACOCY 110/1a4i TEPMOMACTHJIA 10 HarpiBaJbHUX €JIEMEHTIB).

Tabn. 1 — Bubip mapameTpiB Mojeli KaHaIy 00’ €KTY YHpaBIiHHS

[MapameTtp Ko To Tay
3HayeHHA 0,4 2,12 1,05

Tabmn. 2 — Bubip cTpyKTypu HEHPOHHOTO PETyITOpa

[lap Nel lap Ne2 lap Ne3
Bx. cursa CrpykTypa Bux. Bx. Crpykrypa Bux. Bx. Crpyxkrypa Bux.
' . mapy CHTH. | CHTHalI mapy CHTH. | CHTHal mapy CHTH.
T-3.T;EF Heiipon-1 ur | uzp | Heitpon3 us | usa
Heitpor-4 Hetipon Ne5 us
T-31;T;E;F Heiipon-2 U2 u1,2 cerpoH U4 u34
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Puc. 1 — Cxema MoJienIOBaHHs CHCTEMU aBTOMAaTHYHOTO PEryJIIOBaHHS 3 BUKOPUCTaHHAM LITYYHO-HEHPOHHO-
MEpEXEBOTO PETYIATOpa
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Puc. 2 — briok reneparii BXiJHUX CUTHaJiB
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Puc. 3 — Bi1ok BUKOHABYOTO MEXaHI3MY
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Puc. 5 — CtpykrypHa cxema LIIIHM — perynsitopa

Puc. 6 — CtpykTypHa cxema HeipoHiB 1ro mapy

Puc. 7 — CtpykTypHa cxema HeipoHiB 2ro u 3ro mapy

Ha puc. 3 HaBeneHuit 3arabHUN BUTIISL 3MIHU PEryJIbOBAHOTO ITapaMeTpy Ha AOCIKYBaHOMY iHTepBai dacy. Y
MOMEHT 4Yacy, mo BiamoBigae 100 XB., Ha BXiJl CHCTEMH IOJA€THCS CUTHAJ HEKOHTPOJIBOBAHUX 30YpeHb THITY
«cXonnHKa». ¥ MOMEHT 4acy, o Bixnosigae 200 XB., Ha BXiJl CHCTEMH IT0JIA€THCSI CUTHAJI HEKOHTPOJILOBAaHUX 30ypeHb
TUIy «TapMOHIWHWIA CUTHAI». Y MOMEHT dacy, mo BigmoBimae 300 XB., Ha BXiJ] CHCTEMH MOJA€ThCS CHUTHAJT
HEKOHTPOJILOBAHUX 30ypeHb THITy «Ounmuii nrym». Peakiiist cucremu Ha 3MiHY CHTHAIy 3aBJaHHS Ta Jito 30ypeHb Juis
KO>KHOTO THITYy PETYJISITOPIiB HaBeJeHa Ha pHc. 9.
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Puc. 8 — Pe3ynbTar MOzEMIOBaHHS y TIOPIBHIHHI PiI3HMX CHCTEM aBTOMATUYHOTO PETYIIOBAHHS

yMOBax il KOOpAWHATHHUX 30ypeHb

Ta6un. 3 — [TopiBHSHHSI IKOCTI IIEPEXiJHUX MPOLECIB
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Puc. 9 — HOpiBH?[HHSI pl3HI/IX CHUCTEM aBTOMATUYHOI'O PEryJIIOBaHHA B YMOBAX BUBOJY Ha 3alaHC 3HAYCHHS Ta B

500

Tun perynsitopa AYimax, Ry, % \ toer, MUH Hotpumansst rpaauis 3HB
Ima 0,5 30 0,2 5,0 -
[ITHM 1,0 10 0,1 51 +
IITHM 3 I- ta JI- CKI1af0BUMHU 0,6 25 0,2 75 +

Buxonsun 3 TMOpIBHSHHS SIKOCTI mepexifHux mpoueciB (tadin. 3), mepexiani npouecu B CAP 3 BukopucTaHHIM
IIHM- peryinsTopa MaloTh CX0XIi HPsIMi TIOKa3HUKH SIKOCTI (AYmax, Ry, W) B MOPIBHSHHI 3 NMEpeXiIHUMH TPOLEcaMH B
CAP 3 Buxopucranusm IIIJ[- perymsropa. Lle no3Boisie 3poOMTH BHCHOBOK IIPO JIOLUIBHICT BHUKOPHCTaHHS
peryiaropa 31 IITyYHO-HEHPOHHOIO MEpEXelo Ui YIPaBIiHHS IPOIECOM TepMidHOI 0OpOOKM M’SCHHMX BHpPOOIB.
[epeBaroto LITHM- perynsTopa € Te, 10 BiH Kpallle CIpaBIsIETbes 3 Ji€r0 30ypeHb, HiX aHanoriyauid I[11J]- perymnstop

(puc. 9).
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