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ABTOMATU3OBAHE KEPYBAHHA NMPOLECOM 3HE3APAXEHHA BOU
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BcTyn

MocranoBka npodaemu. 3ade3neueHHs BOJOK
HACEJICHHS Ta MIAMPHEMCTB Xap40BOT MPOMHCIOBOCTI 3
BUKOPHCTAHHAM TPaJULIHHOI CXEMH IBOCTYIIEHEBOI'O
XJIOpyBaHHA a00 METOTy O30HYBaHHS HE JIO3BOJISE J10-
CATTH CYYacCHHX MIKpOOIONOriuHUX 1 XJIOPOpraHIYHHX
HopmatuBiB [1, 2]. Bukopucranus iHHOBaIllHUX TeX-
HOJIOTIH 3HE3apa)KeHHs MUTHOT BOJHM, 30KpeMa 3 3acTo-
CYBaHHAM  yAbTPa(ioneTOBOl TEXHONOII, CIPUSIOThH
PO3B’A3aHHI0 AKTYaJBHMX 33Ja4, fAKi IOCTABIEHI /10
CHCTEM BOJONIOCTA4aHHS.

3He3apaeHHs NTUTHOI BOJIH 3@ JIOTIOMOTOIO YIIBT-
padioneroporo (Y®) onpoMiHEHHS € €KOIOTIYHO YHC-
THM, OE3NMEUHMM Ta HAJIHHUM METOJIOM, JIO3BOJISE
3HHUIIYBATH NATOreHHY MiKpoduiopy BoxH Oe3 3MiHH ii
XIMIYHOIO CKJIaJly BH3HAUYAE [IMPOKE HOTO 3aCTOCYBaH-
HSl B YMOBaxX MiIBUILEHHS BUMOr 70 sKocTi Boau [1 —
9]. OxkpiM TOro, 111 METOIHKA 3HE3aPAXKEHH: MOBHICTIO
CYMICHA 3 THILIMMHK METOJIaMU MJTOTOBKH BOJIU.

OnHak, 3aCTOCYBaHHA METOJUK TOTAlbHOTO 3HH-
1mieHHs Beix Oakrepiil y Boal [2, 5] npu3BoauTL 10 He-
BUIIPABIAHO 3aBHUIIEHHX 3aTpaT €IeKTPHYHOI EHeprii.
[TuraHHs eHEProom@JHOTO KEPYBAHHS 3HE3aPAKYIOUOI0
n03010 Y@ onpoMiHEHHS, sKa CYTTEBO 3aJeKHMTh BiJ|
[IPO30POCTI BOJH Ta THILY MIKPOOPraHi3MiB, Ha TAaHHI
yac NpakTHYHO Bigkpute [9].

Takum 4YHHOM, BIOCKOHANIeHHsA HPHCTpoie Y@
3HE3APAKCHHS BOJAH, IO 3/aTHI KOHTPOJIIOBATH J03Y
OIPOMiHEHHA IIpH BigoMmiil OakrepianeHii daopi Ta
CHEProoIaTHO KEPYBATH HEI0 € aKTYallbHOI0 33/aueio
BOJIOTIOCTAYAHHS,

Amnaniz octanHHix pociaigzkens i nyOaikauniii. [Tpu
BIJIOMIi OakTepianbHii uiopi Ta BUMOraM JI0 SKOCTI BO-
1M, ONTHMI3allis TO3H OIpPOMIHEHHS € aKTYaJbHHM IIH-
TAHHAM K 3 TOUKH 30pY HaIHOCTI 3HE3aPKCHHS BOJIH,
TaKk 1 eHeproomanHocTi. 3He3apaxeHHs Bomu Y@ BH-
MPOMIHIOBAHHAM 3/IHCHIOETHCS HA JOBKHHI XBHJI BH-
MPOMIHIOBAHHS, PiBHIH 253,7 HM [pH 1031 ONPOMIHEHHS,
1o 3abesnedye 3arudenh HaHOUIbII CTIHKMX MIKpoOp-

ranizmiB [1, 2], 3 koedilieHTOM 3anacy BiJi KUIbKOX OJiH-
HUIB 110 COTHI. [TuTaHHA NpakTHYHOrO MiABHINEHHS ede-
KTUBHOCTI OaKTEPUIIMAHOTO 3HE3aPAXKESHHS BOJIM PO3TIIS-
HyTe B podortax [4, 5] ta marenrtax [7 — 9], ne omucaHi
OpUriHaibHi yctaHoBku Y@ 3Hezapaxkenns Boau. [pu-
CTpil, omicanuii B po0orti [6] mpH3HAYCHHIT I TOTAIb-
HOro 3HUIICHHS Dakrepiil 1 He nepenbdayae perynoBaHHI
LIBH/IKICTIO TTOTOKY BOJTH, IO MPH3BOJIHTE JI0 HEBHIIPAB-
JaHO 3aBHILEHMX 3aTpar enekTpoeHeprii. CHcTeMa 3He-
3apaXKEHHS BOJM, 3aXUILEHA MaTeHTOM [7], Ma€ 110 MOMK-
JHBICTh, OAHAK He 3a0e3nedye i eHeProomaTHOCTI B
IIMPOKOMY THTEPBAJ IIBHAKOCTEH MOTOKY BOjaM. Yacr-
KOBO [IbOTO HEJOJIKY 11030aBJIeH] yCTaHOBKaA, ONHCAHA B
pobori [4] Ta 3axuilieHa naTeHToM [8].

3HauYHUM HEAOJIIKOM HABEJICHHX YCTAHOBOK € BiJI-
CYTHICTH MOMKIIMBOCTI JIOCSTHCHHSI CHEProouaHoro
PEeKUMY iX pobOTH npH YMOBI e(eKTHBHOro 3He3apa-
JKEHHsA BOIH B MIMPOKOMY HiamazoHi 103 Y@ ompomi-
HeHHSA, [ CYyTTEBOTO PO3UIMPEHHS MEXK CHEProolai-
HOI'0 KepyBaHHA 1030k Y@ omnpoMiHEHHA aBTOpaMH
pobotu [5] pospobiieHa Ta 3axuilieHa nareHToM [9] vo-
TUPLOXCEKIIHHA ycTaHOBKa Y D 3He3apaskeHHs BOJIH.

Meta crarTi: KUIBKICHO OLIIHHUTH BIUIMB PI3HHX
(hakTOpPIB Ha NPOLEC CHEPTrOOMIAHOrO 0AraTOCTYNEHEBO-
ro KepyBaHHA 103010 Y@ 3He3apa)keHHSA IOTOKY BOIH
[IJIIXOM  BITPOBA/KEHHS aBTOMATH30BAaHOI CHCTEMH Ke-
PYBaHH:A 9aCTOTHO-PETYIbOBAHHM EIIEKTPOIIPHBOIOM.

Buknap ocHoBHOro martepiany

OcHoBHMUMH (DaKTOpPaMH, IO BIUIMBAIOTH HA JI03Y
Y@ onpoMiHeHHs BOIH € MOTYKHICTh JKeperna BHIIPO-
MIHIOBAHH$, 4aC OMPOMIHEHHS Ta NPO30PICTh BOJIH.

Sk Bigomo, mpu 3amaHil MOCTIHHIE MOTYKHOCTI
Juxepena Y@ BUNPOMIHIOBAHHS PEAKTOpPA /1034 OMPOMi-
HCHHS BOJIH B PEAKTOPl BM3HAYAECTHCS IIBWAKICTIO TO-
TOKY BOJM, IO IPOXOAHTH Yepe3 akTHBHY 30HY OIpo-
MiHeHHS. /1 po3IHMpeHHs Aiana3ony eHEeproouaHoro
peskuMy podoTH enekTponpueona [10] ycTaHOBKH 3He-
3apaKEHHS BOJM NpU BiJIoMi# T1 OaxtepianbHiil ¢uiopi
TA KOHTPOJIbOBaHIH PO30pOoCTi aBTOpaMHU JaHOI podoTH
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3arporoHOBaHa YOTHPHLOXKAaMEPHA BHXPOBA YCTAHOBKA,
IO [03BONAE KEpPYyBaTH J030K0 OINpPOMIHEHHS BOIH
HUISIXOM TUIABHOI 3MIHM IIBMJIKOCTI 11 MOTOKY 3aBJSIKK
aBTOMATUYHOMY KEpYBaHHIO IIBHIKICTIO o0epTaHHA
poTopa IMPKYJISMIHHOTO HAacocy Ta aBTOMATHYHHM
BKJIQUEHHSIM B pa3i noTpedu 101aTKOBOI KUIBKOCTI 3HE-
3apaXKylouMx Kamep, 30epiralouu nmpH 1bOMY €HEproo-
@i pexum [5, 9].

Po3pobnena apropaMH KOHCTPYKIS aBTOMATH30-
BaHOT BHMXPOBOI YCTAHOBKH 3He3apaxeHHs Boan Y@
BUIIPOMIHIOBAHHAM /A€ MOJIUBICTh CYTTEBO IIiIBHIIH-
TH e(DEeKTHBHICTE 3HE3apaXKCHHS BOJM Ta BIJJHOCHO MY-
THUX PO3YMHIB. PIBHOMIpHE OINPOMIHEHHS BChOT'O
00’ €My MOTOKY PiIMHU 3a0e31euyeThes 11 3MIITYBAHHIM
3a JIONOMOTOK TNMACHBHOTO BHXPOYTBOPIOBAaYa, poO3Mi-
IIEHOT0 B Kamepi, 1110 YyTBOpPEHa JBOMa KOAKCiaJbHHMH
uTiHIpaMi. BukopucTanHs KBapuoBoi TpyOKH B SKOC-
Ti BHYTPIIIHBOI'O I[MIiHApa 3ade3nedye IMPONyCKaHHS
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V@ BuUNpOMiHIOBaHHS. 30BHINIHS TOBEPXHS KamepH
BHT'OTOBJICHA 3 Xap4YOBOI HEP)KaBIFOUO] CTaIi.

Eneproomanna ycraHoBKa UIs 3HE3apaKeHHs BOJH
Y@ punpomMiHOBaHHAM, 110 MMOKa3aHA HA PUCYHKY, Mic-
TUTh NojaBaIbHUE Tpybonposia (1), mupkymsuidHui
Hacoc (2), cucTeMy KepyBaHHS MEPETBOPIOBAYA YACTOTH
(3) U1 KMBIEHHSI JBUIYHA LMPKYMSIIHAHOTO Hacocy.
Kpanu BronioueHHs cexiiii (4) npu3HaydeHi s miJIKio-
YeHHs KaMep 3He3apaxkeHHs g, b, ¢ ta d, tpybOuari Oakre-
punHi Jamnu YO BurpomiHioBanus (5), pozraiioBaHi
B IIEHTPI KOXKHOI INUTIHAPHIHOI Kamepu (6) cIieBicHa 3
Heto, (7) — nojawuuii Ta 3B0pOTHIH TPYOOIPOBOJM CHC-
TEMH BojonocTayanus, (8) — eneKTpoMarHiTHUH BUTpa-
ToMIp, (9) — BJIOK KOHTPOIO CTAHy JIaMmIl Ta ceHeopa Y D
(6nox kepysanus); (10) — 6mox sxuBnenus, (11) — natunk
KOHTPOIK iHTeHCHBHOCTI Y@ BHIpoMiHIOBaHHA, (12) —
BHYTPIIIHI KBaplOBI KOPIYCH Kamep 3HE3apaKeHHs,
(13) — macHBHUIT BUXPOYTBOPIOBAY.
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Puc. 1. Cxema eHeprooimaaHoi yCTaHOBKH JUIsl 3HE3apasKeHHs BojIM YD BUIIPOMIHIOBAHHSAM

YacToTHO-perynLOBaHUi eeKTPONPHBO MICTHTE!
BUIIPAMIIAY, IHBEPTOp, ACHHXPOHHHI €IEeKTPOJBHTYH B
KOMIUIEKTI 3 HacocoM (2), cHCTeMy KepyBaHHS nepe-
TBOpIOBaua 4acToTH (3), Onok xepyeanHs (9) .

[Mpunuun eneproomanHoi podOTH 1aHOT YCTAHOB-
KH ITonsra€ B HacTynuomy. Jlns BifeHTpoBOTO Hacoca
(2), O NPUBOAKUTLCS B PYX ACHHXPOHHHUM EJICKTPO/IBH-
I'YHOM, iCHYE MNEBHA HOMIHAJIbHA 4YacToTa OOepTaHHS
poropa, npu skiii KKJ[ sHacoca makcumaneHuil. 306inb-
IICHHS JIO3W ONPOMIHCHHS nepefdavyae  3MEHIICHHS
IIBHAKOCTI ITOTOKY BOJM, II0 3/AiHCHIOETBCA 338 paXyHOK

3HWKEHHS HIBMJIKICTH 00epPTaHHA poTOpa Hacocy (Ta
HaBnak), npore KK/ npu upomy 3menmyerbes. s
30epesxents Bucokoro KK/ ta 3abe3neueHHs ontuma-
JTBHOI JIO3HM 3HE3apaKeHHA, BiNOYBa€ThCA 3MEHIICHHA
IIBH/IKOCTI MOTOKY BOJIM IUISXOM aBTOMATHYHOIO Ta-
PANENLHOrO MJIKITOYEHHS JIBOX, TPhOX ab0 BCIX Kamep.

[Mpn npoxo/pKeHHI BOJIM Hepe3 Kamepy 3He3apa-
JKEHHS JIATYMK KOHTPOIKO 1HTeHCUBHOCTI Yd BHIIpOoMi-
HioBaHHA (11) BUMiproe iHTeHCHBHICTE ¥ d onpoMiHeH-
He, OJ0K KOHTpomo (9) y BIAMOBIAHOCTI J0 CUTHANY
LBOTO JaT4MKa BH3HAYa€ IIBHAKICTH OOEpTaHHA Baly
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HUPKYIsidHOro Hacocy. AKuo KoedilieHT NoriMHaH-
HA BOIH 3pOCTa€ 3a PaxyHOK 3a0pyJHEHH:, TO LIBHI-
KICTh MOTOKY BOJIH aBTOMATHYHO 3MCHIIYEThCS 3aB/ISKH
3MEHIIIEHHI0 IIBHAKOCTI OOEpTaHHs Baly LHUPKYIALI-
HOTO Hacocy 3MeHInyeTkes, [Ipu nboMy 010K KepyBaH-
HS Ta CHCTEMa KEPYBaHHS NIEPETBOPIOBAYEM HacTOTH (3)
BHJIA€ CHTHAJT JIIS BUIKPUTTS JOAATKOBOI Kamepu (b),
0 3MEHIIYE IIBWJIKICTh NOTOKY BOJM Ta BIJIMNOBIAHO
30inbNIye 103y ONPOMiHEHH:, 3a0e3Meuyoun Mpu UbO-
My MaxkcuMansHuil KKJI enexrporpuBony rnpu ontumMa-
NBHIH MIBHAKOCTI OOepTaHHA Bally LUPKYIALiHHOIO
Hacocy. Eneproomansicte 3a0e3neuyeThes 4OTHpPMA
peKUMaMu pobOTH JTAaHOT YCTAHOBKH:

— BOJIa NPOTIKAE yepe3 OJIHY KaMepy (a) npu mne-
BHIH NIBHJIKOCTI Dy

— BOIa IPOTIKAe MapajelbHO 4Yepe3 [BI KaMepH
(a Ta b) npu neBHIH MBUAKOCTI D7;

— BOJa NpOTiKae MapajenbHO depe3 TPU KamMepH
(a, b, ¢) 31 LIBUAKICTIO 13;

— BOJIa npoTikae yepes yci 4 kamepu (a, b, ¢, d) 31
MIBHJIKICTIO Ug.

[TpuuoMy BHKOHYETBCS YMOBA: U > U > D3 > Uy,
1o 3a6e3nedye 30iNbIIEHHAS JO3H ONPOMiHEHHS.

Sk GauuMo, 03U ONPOMIHEHHS BOJM JIOCSTAETHCA
IUIIXOM YOTHPHUCTYNEHEBOI 3MIHM IIBHAKOCTI IOTOKY
BOJIM 3aBJIAKH ABTOMATHUHOMY
YEHHIO» HEO0OX1THOT KUIBKOCTI KaMep 3HE3apajKeHHS.
[Tpn npoMy cHcTEMa KepyBaHHS MEPETBOPIOBAYA YaCTOTH
CIICKTPOTIPHBO/IA BU3HAYAE CHEPrOOIIA/IHUH PEKHM HOTO
pobotH, 3a0e3neuyour BUCOKY HaAIHHICTE 3HE3apaKeH-
sst. KoHTponb 1HTEHCUBHOCTI OAKTEPULIMAHOIO BUITPOMI-
HIOBaHHA JaMII Ta KoedilieHT MOITHHAHHA BOAM 3Milic-
HIOEThCH 3a gonomorowy Y® dgomodioda, noxkpuroro
iHTepdepeHIiHM (ITETPOM (MAKCHMYM IPOITYCKAHHS
NPUNAIAE HA JIOBKHHY XBW 253,7 HM, HariBIIMpHHA
Jinii nponyckanus 10 — 15 uM), mo nigBuiye BUOIPKO-
BICTb CHCTEMH aBTOMaTHYHOTO KEPYBaHH:L

PiBHOMIpHE OnpoMiHEHHS BCbOro 00’€My piJIHHU
3abe3neuyeTbes 11 3MINTyBaHHAM 3a JONOMOIOHO IIaCHB-
HUX BUXpoyTBOptoBauiB (13), po3MminieHUX Yy KOMKHiH
KaMmepi 3He3apaxKeHHs.

«BKITHOYCHHHK-BHKIIH)-

BucHoBKM

1. ®dakropamu, 0 BIUVIMBAKOTH HA J03Y OMNPOMIi-
HEHHS BOJH € MOTYXKHICTH [DKepena Y@ BHIIpOMIHIO-
BaHHS, Yac OMPOMIHEHHS Ta MPO30PICTh BOJIH.

2. Pozpobnena ta peajli3oBaHa cUCTEMa KepyBaHHA
YaCTOTHO-PErYJIbOBAaHUM €NEeKTPOIPHBOIOM 1Aa€ MOMK-
JHMBICTH MPOBOJINTH 3HE3apa)KCHHS BOJM 33 00PaHON0
IporpamMor NpH BigoMii OakrepianbHiil dropi Ta ae-
TOMATHYHO KOHTPOIIOBATH i perymoBatn o3y Y@
BUIPOMIHIOBAHHS.

3. YoruphoxkaMepHa BUXPOBA YCTAHOBKA JI03BOJISE
KEPYBATH JI03010 ONPOMIHCHHS BOJIM B IITHPOKHX MEXKax,
3a0e3neuyrUH eHEeproomaTHHI pexiM 1 poOoTH.
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AUTOMATED PROCESS CONTROL OF DISINFESTATIONOF WATER
V.V. Borsch, O.B. Borshch, O.V. Shulga

An original method of controlling the dose of ultraviolet disinfection of water flow automation system variable frequency drives.
Keywords: dose of ultraviolet disinfestations, stream of water, CAS of management, electro mechanic, energy-savings.




