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ONTUMIBALIIHI 3A/IAYL, [0 BUPILIYVIOTH B INTET POBAHII
ABTOMATH30BAHII CUCTEMI KEPYBAHHSI
MMPOIIECAMHY BOJAO3BEPE/KEHHS

Posenanymo mamemamudny nocmaHogKy onmumisayitiHux 300a4 Ha MpPvoX PiGHAX KePY8AHHS CYHACHOI0 MAN0GiO-
XOOHOI MEXHONOZIEN, WO HAOACHb MOXCIUGICHb nepelimy 00 po3poONeHH ANOPUMMIYHO20 WA NPOZPAMHO20
3abe3neyents iHmMesposanol asmoMamu308aHol CUCMeMU KePYSAHH NPOYecamyl 00030epesiceHH .

Kiouogi cnosa: ouuwenns cmiunux 600, iHMeSpogaHa aemoMAamiu308aHA CUCHEMA KePYSAHHs, DIeHI KepyeaHHs
NIONPUEMCNBOM, 80O030EPEICEHHSL.
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MocranoBka npod.remn. [IuTanHs 3a0e3nCUCHHS HACSICHHS BOAOI0, MPHAATHOIO 11 CIIOKHBAHHS, € aKTya-
JBHOIO B YCIX perioHax Ykpainu. [3 MeTOI0 OXOpOHH HABKOIHMIITHBOTO CEPEIOBHUINA H PAI[iOHATHHOTO BUKOPUCTAHHS
TIPUPOJHUX PECYPCIB 3aKOHOJABEIH MOCHIIOE HOPMH BHKH/IIB Y HABKOJMIIHE CEPEIOBHIIC Ta BUMOTH /10 CIOXKH-
BAHHS CBI’KO1 BOAH. 3POCTA€ TAKOXK 1 I[iHA HA BOAY, IO OC3CYMHIBHO, CPHAE OLBII CKOHOMHOMY i1 CTTO’KHBAHHIO.

BupimmeHHs 3aBIaHHSA CKOHOMHOTO BOAOCIIOKHBAHHS € HEMOKIHBHAM 0€3 BHKOPHCTAHHA 3aC00IB 1IHTCTPOBAHMX
aBromaru3oBaHux cucreM kepysaHHI (IACK). Lle 00yMOBICHO SIK XapaKTEPHOIO AL MPOLECY HECTAMIOHAPHICTIO,
Tak 1 HEOOXIiTHICTIO BUKOPHCTAHHS BEIHKOI KiTBKOCTI pizHUX O10KiB (iHoxi moHan 100). KonrpomosaTtu # kepyBa-
TH 3HAYHOIO KIJBKICTIO MAPAMETPIB HE MiJ CHIIY HABITH JOCBIIUCHOMY OIEpaTopoBi. BianmosimHo 10 BHIIE3a3HA4e-
HOTO IIOCTa€ MoTpeda 3ampoBaKCHHS KOMIUICKCHOTO IMIIXOMY 1O BHPIIMICHHS IMHUTAHHSA PALiOHATBHOTO BHKOPHC-
TaHHSI BOJHHUX PECYPCiB HA BCIX PIBHIX KEPYBAHHS BHPOOHHWITBOM, Y TOMY YHCII OPTaHi3aliHO-CKOHOMIYHOMY,
BupoOHIIOMY # TexHomorivHOMY. 1o crocyerbcsa (yukumionyBanusa IACK, To At 1poro HEOOXiTHA MATCMATHIHA
MOCTAHOBKA ONTHMIBAIIITHIX 32124 Ha KOXKHOMY PiBHI KEPYBaHHA H PO3pOOICHHS BIAIOBIIHOTO AITOPHTMIMHOTO
Ta MPOTPAMHOTO 3a0€3MCYCHHSL.

Amnarmi3 (yHKIIOHYBAaHHS CHCTCM KEPYBaHHS BOm030epekeHHAM [1-3] Hamae MOKIHBICTH 3POOHTH BHCHOBOK,
IO 33 YMOB IIOCHJICHHS C€KOJOTIYHHX HOPM HA IANPHEMCTBAX BHPIIIYIOTH JOKANBHI 33Ja4i aBTOMAaTH3aLil Kepy-
BaHHJ JIMIIC HA TEXHOJIOTIYHOMY PiBHI, IO HE JO3BOJIIE PO3TILIIATH 3aBJAHHS MOBTOPHOTO BUKOPHCTAHHS BOTHHUX
PECYPCiB KOMIDICKCHO HA TPHOX PIBHAX KCPYBAHHA. 3a YMOB AC(ILHUTY BOIH I HAHOCHTH IMKOJY HABKOIHITHHOMY
CCPCIOBHILY I HCPAIOHATEHOMY BHKOPHCTAHHIO BOJTHHX PCCYPCIB.

MeTo10 CTAaTTi € MOCTAHOBKA ONTHMIBAIIHMHUX 33/1a4 KEPYBAHHA HA TPHOX PIBHAX YIPABIIHHS MIIPHEMCTBOM.

Bux/ag 0CHOBHOT0 MaTepiaty. 3anpomOHOBAHHA T AXiT PAiOHATBHOTO BOJOCHOKHBAHHA H BOJOOTHIICHHS
HA TMEPIIOMY €Tami nepeadayae OIiHKy HOTPeOH Yy BOAHUX PECYpPCax Ha OPraHizaIliifHO-eKOHOMIYHOMY PiBHI Kepy-
BaHHI.

Opeanisayiiino-exonomiunuti pigens. Llimposa QyHKIis:
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mk=1,2..,5Li=12 ..,nj=12,.. mp>0,y— CKOHOMIYHA OL[IHKA BOIN B PCTiOHi; 77;; — KPATHICTH PO3-
BEJCHHS BOJHU 3a0pyAHHKOM K y MOMCHT 4aCy i)k ;— 3a7aHHii PIBCHb MOBTOPHOTO BHKOPUCTAHHS BOAH BHPOOHH-

YHM HPOLECOM j Y MOMEHT Yacy i; p;; — 3aTPaTH, NOTPiOHI ANA BHAANCHHA 3a0pyAHUKA £ Y MOMEHT 4acy i.
Texnonoeiunuil pigeHv. 3aBTAHHA HA IIHOMY PIBHI HAJIC)KATh 0 KJIACY 33734 ONTHMAJILHOTO YIIPABIIHHI TEXHO-
JOTTYHUMHE IPOLIECAMHU OYHINCHHS CTIYHUX BOJ 1 (JOPMYIOTHCS B TAKUi CHOCIO.

L
3a7a10Th (PyHKIIOHAT HQT OREOE)+UT ()R] (t)U(t)}:lt, me R i R — BiINOBiIHO HeBiX eMHO BH3HAYEH]
TO
Matpuii, a U7 (f) — MATPHIA KepiBHHX BIUTHBIB, i BU3HAYAFOTH HOTO MiHiMATbHE 3HAYCHHA AN PiBHAHHA THHAMiKH
00’ €xTa KCPYBaHHSL.

IToTpeOy B BOOHHUX pecypcax OUIHIOTH HA PiBHI OCHOBHOTO BHPOOHHIITBA (OPTaHI3ALiifHO-CKOHOMIUHHH Pi-
BCHB) BIAMOBIIHO A0 MATEMATHYHOI MOCTAHOBKH OnTHMIi3aiiHOI 3ada4i (1). 3aga4uy po3B’SA3YFOTh MCTOIOM JTiHIH-
HOTO TPOTPAMYyBAaHHS 34 JOIIOMOTON0 TAKETAa NMPUKJIATHUX MPOTpaM INJICHCTEMH KAJICHIAPHOTO IUIAHYBAHHSI Ta
yopasmiHHS BUpoOHMuMMH mpouecaMu (miacucremu ACK ocHOBHOTO BHpOOHHMITBA). BiaMiHHOIO OCOOMHBICTIO
BHPIMICHHA IIFOTO 3aBJAHHA € TC, M0 ONMTHMI3AUIK) BUTPATH BOIHU IS HOPMATHHOTO ()YHKIIOHYBAaHHSI BHPOOHHIO-
TO MPOLECY j 3AIHCHIOIOTH 3 YPaXyBaHHAM ii MOBTOPHOTO BUKOPHCTAHHS.

OnruMizania 00CATy BOAOCHOKHBAHHA JO3BOJIIE OUIHHTH HCOOXITHI YMOBH OYHINCHHS U MOTPeOy B pearcH-
Tax, Mo 3a0e3MeUyI0Th HEOOXITHY SIKICTh OUUINCHHS.

SIKmo HEOOXIAHY SKICTh OUMINCHHS HE 3a0€3MEYCHO, CiJ MPOBECTH A0JATKOBI JOCTIAKEHHS IPO KUIbKICHAUH
Ta SIKICHUH CKJIAJ CTIYHUX BOJ, MICILT YOTO aAMIHICTPATOP aKTyamizye 0a3y Janux. Ha miacrasi yTOUHEHOI BXiTHOT
iH(OpMAIIii TEpPeTIIAa0Th YMOBH OUHIICHHS Ta OUIHKY HEOOXITHHUX 703 PEarcHTIB.

[Tica po3’si3aHHA 33734l ONTHMI3AII] B CHCTEMI KepyBaHHA (DOPMYIOTH KEPiBHI BIUIHBH, IO PEATi3YIOTHCSA B
ACK TII i HanxoasaTh OS3MOCCPSAHBO HA TCXHOJOTIYHI YCTAHOBKH, 4 TAKOK MYJBT OMCPATOPa, SAKHH KOHTPOJIOE
TIOKA3HUKH SIKOCTI BOJM, IO OHIIY€THCS.

BucnoBok. Peamizamis CHCTEMHOTO TIX0TY B PAMKAX IHTETPOBAHOI aBTOMATH30BAHOI CHCTEMH KEPYBAHHI CY -
YACHOTO IMiAMPHEMCTBA A03BOJIAE i IBHIIHTH AKICTh OUHIICHHSA BHKOPHCTOBYBAHOI BOIH, IMO MOKPAIIye (PYHKIO-
HYBaHHS OCHOBHOTO BHPOOHHITBA i CKOPOUY€E 3aTPaTH HA JOJATKOBE BOJOCTIOKUBAHHS, 4 TAKOXK HA/TA€ MOKIIUBICT
3MEHIIUTH CKHJ CTIMHHX BOJ Y HABKOJIHIITHE CEPETOBHIIIC.
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OPTIMIZATION TASKS SOLVED BY MEANS OF INTEGRATED AUTOMATED CONTROL SYSTEM
OF WATER-SAVING

In the article the mathematical formulation of optimization problems on three levels of modern low-waste technolo-
gies enterprise management is examined, that gives an option of developing appropriate algorithmic and software
of integrated automated control system.

Economic water consumption problem solution is impossible without the use of computer technology. This is due to
the specific non-stationary processes, and the fact that the implementation of control systems is related to the need
for use a large number of the different blocks (sometimes more than 100). Monitoring and management of plenty
parameters are beyond the scope of even an experienced operator. Based on the foregoing, there is a need to im-
plement an integrated approach to solving the problem of water resources rational usage at all levels of production
management, including organizational and economic, industrial and technological.

Evaluation of water resources needs is performed at the level of primary production (organizational and economic
level). Solution of the problem is carried out with linear programming method by using the application package
subsystem of scheduling and production processes control (ACS subsystem of primary production). A distinctive
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Jfeature of the solution of this problem is the optimization of water flow for the normal functioning of each produc-
tion process is performed with consideration for its reuse.

Optimization of water consumption allows evaluation of the necessary course conditions of the abrading processes,
the need for reagents doses to ensure the required quality of cleaning (production level). After calculating the opti-
mal task for management system the control actions are formed that implemented in the framework of an automated
process control system and is delivered directly to purification processing plants, as well as to the operator panel
for the controller, who monitors the water quality indicators to be cleaned, the management system tasks correc-
tion, controlling the switching operations.

The implementation of a systematic approach in the framework of the integrated automated modern enterprise
management system allows to improve the quality of cleaning, making an effective impact on the main production
functioning and significantly reduces the cost of the additional water consumption and allows to reduce the emis-
sion of polluted industrial waste water into the environment.

Keywords:. wastewater treatment, integrated automated management system, management levels, water saving.
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HNIABULIEHHS PECYPCY POBOTH
BAHJAKIB OBEPTOBUX IIEYEHU

Onucano pospaxyHkogy Mooeis 0bepmogoi neui, wo 00360JA€ GUSHAUAMU HANPYICEHO-0ehOPMOSAHII CIMAH | pO3NOOIN
memnepamyp Y KOHCMPYKMUGHUX eJleMeHmax i3 pisHUMU i3UKO-MeXaHIYHUMY 8AACIMUBOCIAMY. 3MOOeNb08aHi pisHi
GaAPiaHMY BCMAHOBTIEHHS BAHOAXCA MA ONOPHUX MeXAaHI3Mig. 3anponoHoeaHo mexHiuHe piuteHHs, Wo 00380JI€ IMEHUU-
MU HANPYI*CEHHS @ ONOPHUX 8VIax i 36ivuumu pecypc banoaxca Ha 33... 57 %. 3a80Ku onmumMaibHOMYy pOSMAULy8aH-
HIO ONIPHUX POTUKI6 SMEHULYEMbCSL SUKPUGTIEHHS OCi bapabana neyi, wo niosuugye Hadiiinicms banoadxca i no3UmusHoO
GNIUBAE HA POOOMY KOpNyca il hymepysanHs.

Kmiouosi criosa: obepmosa niy, 6anoadc, onopHuti Mexamiam, pecypc pooomi.
© llepbuna B. 1O., Jderoxsa T. B., Hosoxarceka 0. M., 2016.

Hocranoska npodaemn. OOePTOBI TCIUIOBI arperatu 0apabaHHOTO THITY — 0OCPTOBI IMEUi — MIHPOKO 3aCTOCY-
BYIOTH y 0araTh0X rajy3sfx MpOMHCIOBOCTI, 30KpeMa B OyMiBEIBHIH, ¢ B OLTBIIOCTI BUMAAKIB BOHH € OCHOBHHMH
MANTHHAME TEXHOJOTIYHOI JiHii [1]. BaskMBHMH MOKA3HUKAMH AKOCTI NICYi € HAMIHHICT 1 JOBTOBIYHICTH POOOTH
OTIOPHOTO MEXaHI3My H OaHIaXy, SKi CIPHHMAIOTh HABAHTAKCHHS 0aratroToHHOTO Oapabana. [1{o6 3abesmeunty i
TIOKA3HUKH, CIIT 3MOJCIIOBATH IIOBEIIHKY IEYi 3 PI3HHUX CKCIUTyaTaliHHUX PEKHMIB 1 BHOPATH PaIliOHANbHI TEX-
HOJIOTI4HI ¥l KOHCTPYKTUBHI TAPAMETPH.

MeTo10 cTarTi € po3poOICHHS MOCII 00SPTOBOI IEHi, IO A03BOJILIE BU3HAYATH HANPYKEHO-1e(opMOBaHHIi CTaH i
O30T TEMIIEPATYP Y KOHCTPYKTHBHEX €JIEMEHTAX 13 PI3HIMHE (Di3HKO-MEXaHIHIMH BIACTHBOCTSIMHE, I 3aIPONIOHYBA-
TH TCXHIYHC PIMICHHSA, IO JA03BOJIIE 3MCHIMHUTH HATIPY>KCHHS B OMIOPHIX BY371aX i 30UIBINHATH PECYpPC OaHAKA.

Buxan ocHopaoro Marepiaiay. Ha cygacHHX 00CpTOBHX IEUAX YAaCTO BHKOPHCTOBYIOTH VBapeHI B KOPIYC
6aHaXIi, OCKUIBKHY IIE ICTOTHO CIIPOIY€ HANATOKEHHSA W PEMOHT, X04a H IMIBHINY€ €KCILUTyaTaliiiHI BHMOTH, HE-
JOTPHUMAHHS SIKHX MOYKE IIPH3BECTH J0 MIABHIICHOTO 3HOCY 1 CTaTH MPHYHHOIO aBapPIHHOI 3yMUHKH Tedi [2].

3MEHIIUTH BHYTPIIIHI HATIPY>KEHHS 1 320€3ICUNTH IXHIH PIBHOMIPHHIT PO3IOIIT MOKHA, YCTAHOBHBIIH TEILIO-
I30JMIIHHUH MIap HA TOPUECBHX MOBEPXHAX OaHIAKa H PIBHOMIPHO PO3MOUIMBINN OMOPHI POJIMKH 32 JOBKHHOIO
eyl W 3aKpIIDICHHIM I KYTaMH o 1 oy 10 if kopmyca (puc. 1).
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