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Fluidlab@ - cyBHr.r cap$unu 6our4apraur Aacrypr{ opKirJrr{ A'3 sn uItrra ryrilupraur €ru rixmrnu MyMKHH,
6yraau raru(apu HacocHr,r pa(aMJrrr pexr,rMAa r4mnamra UMKoH 6epa4u. Hacoc rrrrrJralr Alrala3oHr4 0 B .qas
10 B opanurula co3JraHr,r[rr4 Kfrnaur,rrrrJrr{ aHarror n,apLra:eTla (A2) rarur<uJr graAr,r.
Texruupuur AaBpn xap Aor,rM 6up nasopar (uJrr4rrr KyprrJrMacr-rAan (xafira aJro4anr{ KoHTpoJr,Jrep) ea nasopar

I(I{JIuHaAr{raH (ypI{nMaAaH u6opar. Hasopar KWryBqu 6wn:a rrrrrraurvt (nasopar ${Jrrru) rr.r3r{MHtr
6enrrananran $rfinaatAa (w) cafnaruAaH , Ha3opar (prJrr{rxAaH u6opar. X sutd.r XaXnXrafi Kr,rfirvrarr,r 4or,rrr,rufi
paBtrlnAa lrvana4u Ba IIry MaKca.q yvtpw rgzftuarrzra suc6aras raKKocJraHaAlr.

Peryrrop lfsrapye.luuz auuK.nafigu. Oxupru lsrapnrpuur gJIeMeHrLt opKaJrn aMaJrra onuprnaAr.r Ba rrry
opKaJrr{ 6ouKapyB rvryo(fn4naurrvpwraAu. Eouxaprurysqz ru3zMur,trr KanAafi xycycarrra gra gKaHJrr{rrd
ynrdHr' 6ou(apyB xycycrrrrr,rHr,r 6e.nru.naru 6utar^ aHr,rKJrauaAra. Eoru4apuryBrtr rr.r3vMJrapHHt4 xoJrarnHr,r
6axoraur MaKcaA[Aa Ha3opar (LurrlBqu r,rurra ryrrrupzur xapadnr,r aMuurra ouupfinaAr,r.

Xyroca. Fluidlab@ Water Management aacrypuir rabMrdHorn ryftugarn xapadnnap yryr

$oft4ananunfiruu rryIvIKI,IH:
-y3JryKJrlr xapa€urap yvyn: V - fsrapyn.rz y.{yn nKKu xoJrar MaB}KyA - 6ymp (uura ryrx}rpurrr Ba

fvupr,rru);
-y3JryKcr.r3 xapadnnap yqys:y - xoJrarr,r (aAaMJrrr u"iriraur Ar,ra[a3onr,r 0 ,qan 10 B raruxuJr graAr{.

I,Iurerpan rr,r3rrMJrap: cyB TaruJraru Krrarranz €nn4 6fnran XoJrarAa ta 6y XoJrarAa rr,r3r,rM rlru4 cye
TabMuHorHrr rarrrKnJr Kr,rnaAr,r. Kenn6 4fururrynvrE cyn rinnana4vBa r,rHrerpaqurfiana4v. Ear ysryrcus cyr
rllgupzur opKarr[ aMaJrra orurlpr,rJraArr. PTI "ru3rrv.u opKiurn raruKr{Jr orr4r5/Brrrc KJrarraH opKaJrr{ cyB
TabMr,rHorl,r aMaJrra ou[pr.rJraAra (pocrnauuur aMaJrra ouupunagu).

Eorurapyn 3aHxr{pzH}r rarrrKrlJr orrrru: w KarraJrvrn 6ettutayagu, xa$,rxr,rfi Karri}nr,rK x;

lrraprupruqHraHr KarraJrr{KJrapn cd; xorarnu }sraprupyn.ru 6ourqapuur (nacocHu Lrurra rylupuru €xrl
rlxrarulrr) 1; rana€Hrarurr,rpuu lsrapynvrEcw Z,'ruzuwt oilrurr4r.
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AJIIOPIITM COCTABJIEHI{E JIOTIIIECKOff CXEMbI YTIPABJIEHI,I'I HACOCHOTO

ATPETATA HA HACOCHOfr Cranqr{r4
fasuesa P.T - x.r.u.,upo(b.Hr.rrnaaror A.M. - accncrenr.

Tauxesrcrzfi ulrcruryr r{HxeHepoB rdppuraquu }r Mexaur,Ballupr ceJrbcKoro xoaf,ficrsa

Annoraqus
B lasnoft crarbe 6rrnu paccuorpeHbr aJrropr,rrM KoHTpoJrr ypoBHs BoAbr B pe3epByape, a raro(e

[ocrpoeHr,re 6loxa yrrpaBneHr{Jr c noMorqb}o JrorurrecKr{x gJreMeHToB. Taxxe 6rurr paccuorpeurl cxeMa
6lor ynpaBJreHr{r Ha KoHTaKTHbrx peJre. Paccuorpena rax)r(e QymqrnonanbHaJr cxeMa yr1paBrrenur.
HacocHofo axperara u 6wsm cocraBJreHbr ra6nurla cocro.f,Hr.rfi tbynxqun Ha ocHoBaHr.rI,I 3aKoHoB anre6prr
JIODIKI{.

K.rrroqennre cJroBa: gacocnufi alperar, rorvqecKzrs cxeMa, AarrIHK ypoBHt, AarrII{K noroKa,
uanrurrrrrfi q/cKareJrb, 0ynrcquouannras cxeMa, KoHTaKTHoe peJre, rEcnomrurenrnrrft MexaHI43M,
pe3epByap, alropl4TM, JrorurrecKar oueparlr{Jr, IrHBepclltf, roM6I{HbIIuq.

ALGORITHM FOR DRAWING UP THE CONTROL LOGIC OF TIIE PIJMPING IINIT AT
TIIE PUMPING STATION

ABSTRACT
This article devoted to making algorithm of control in tank and problems of construction control

block for logical elements in contact relay. In article given functional scheme of pump unit control and make
logical table on base of logic algebra.

Key words: pump unit, logic scheme, level sensor, flow sensor, magnetic starter, functional scheme,
relay, acting machine, tank, algorithm, logical operation, inverse, combination.

BneAenue. B ycronurx ge$uqura Bo,[Hbrx pecypcoB s Hauefi crpaHe, 6onruroe 3HaqeHue
uplro6peralor ro.qoc6eperarcque rexHoJrorrrlr opoureHr{t ceJlbcKoxo3rftcrseuHrrx KyJlbryp. B
Jrr{TeparypHbrx r{croqHrirKax HaIrrI4x u aapy6exHrrx yrdnnrrx o[rrcaHbr pa3rr,rrrHbre MeroAlr z ycrpoficrua
[o3BoJrrroque flpor,r3BoAurb grconoulrqnrtfi noJr]IB. K rarnu MeroAaM MoxHo orHecrr{ noJurB ug
IIrJIaHroBbrx ycrpoficm, TexHoJrorlII{ [oJrI4Ba c ucIroJIb3oBaH]IeM cuQouon, noJILIBHbIx JIorKoB, TIoJILIB c

t2



UCIOJIF3OBaHI{eM cTaIIuoHapHbIx, nO4/CTaIIuOHapHbIx TpyoOnpOBOAOB, Ka[eJIbHbIe ToXHOJIOII4II nOJII{Ba,
rIoJrI{B AoxAeBaHI,IeM H ApyrHe. Bce gru MeToAbI e grofi :anu uttoit Mepe [o3BoJrrroT gKoHoMr4TB BoAy,
npoBoAlrTb IropMI4poBaHHbIe noJII4BbI, a HeKOTOpbre U [OBbrCr,rTb KageCTBO CO6CTBeHHO rroJrr{Ba, Harrpr.rMep
KaleJIbHOe OpOlreHI.Ie. oAsaro Bo3MO)KHOCTT{ :irOnOUZU OpOCr.rTenbHOfi BOAbr OT nOBepXHOCTHETX
ItcroqHHKoB MoI-yI 6rtrr orpauuqeHbr. Paspa6orra u coBepueHcTBoBaHr.re aBroMarr,Barluu npoqeccoB
BoAorroAroroBKn Nrfl. rrolruBa n @epuepcrcux xossiacrBax c r{c[oJrb3oBaHr{eM HacocHrrx cr:awluit rpe6yer
BhInoJIHeHIrt oupeAeJreHHux rpe6onauuftnpe[snBJrreMbrx K rexHoJroruu SopuupoBailvfl, npoqecca [1]. 3rn
rpe6orauur flpe.qycMarpl4Baror I,IccJreAoBaHne o6rexra (o6rexron) yupaBJreHr,rr, KaK crpyKTypH ACVTII s
cacreue Ao6uril4 Bo$br EpeAHa3Haqeaaofi gna ocyDlecrBJreHat npoqecca uacocuofr crantrytit, ao4osa6opa ms
cKBaIKI,IHLI I{ [epeMeIIIeHLrrI BoAbI. Vnpaunenue rexHoJIorHqecKLIMr,r npoqeccaMr,r orHocl,ITct r o6nacrra
Bo.qoyqera tI BoAolrcMepenr4s.Ha ro4oxxsrficrBeHubrx o6rexrax rr cBr3aHo c r,r3MepeHr,reM ypoBrur BoAbr.
Conpeuennble cucreMbl aBToMar[3arluu no4oxos:ficrBeuubrx o6rerron rpe6yror crarr,rcrnqecKl,Ix ]r
nutfopuaqzouurlx AaHHBIX, no3BoJlflIolqux orleHr{Tb 3arparrr, onrl,IMa3r,rpoBarb yrrpaBJreHl4e npoqeccoM,
tloBblcllrb s$$ertrnuocrb I{cnoJrb3oBaHr4r. Sror nocro.f,HHo Bo3pacraroulufi cfipoc na uu$opuaquro
TIpLIBoAIIT x neo6xo4zMocrl{ npI.{MeHeHv{ B crlcreMax KoHTpoJIt He [pocrblx cnrHaJrr,BaropoB, a
cpeAcrB, o6ecue.r[sarcqux He[peprrBHoe usudpenue.

B no4oxosrftcrseHlrrrx o6rextax ucnoJrb3yror upu6opu KoHTpoJrr ypoBrur BoAEr, oun co3Aarcrcr c
npr,rMeneHr,reM pa3Jrr,rqHux SnsvvecKr,rx rrpuHrlruoB r,r MeroAoB ]rcMepeHr,rr.

MeroAuxa HccJreAoBaHufi. Conpenaennrrft grarr aBToMarugaquzru [por,r3BoAcrBa onnpaercs. Ha
peBoJlloqun B SJIeKTpoHHo - Bhlql{c.rrnrenruofi TexHrrKe, gneKTpoHr{3arlr{rc HapoAnoro xog.rficrsa. PeueHne
3aAaq aBToMarilsa\r4r4 B Hacrotlqee BpeM.rr HeBo3MoxHo 6es npzuenenuts. Aocrr,DxeHnfi unrpoeleKTponr,rKl4,
o6ecnequraroqefi urnycr gJreMeHTHofi 6asu aw ycrpoitcrB aBToMarrrxr.r lr crrcreM ynpaBneHr,rf, B rIeJroM
I2l. ,
CosAasue cpeAcrB I.r3MepeHI,I.rI, KouTponr u y[paBJreHrls o6opyaoBaHr{eM rl TexHuqecKr,rMrr flpoqeccaMr,r
xapaKTepl,I3yeTc.[ nepexoAoM oT pelxeHr{rr qacTHhrx, oTHocr{TeJrbHo rrpocTbrx 3aAaq anronaarrasaqua (
HanpltMep, [cKJIIoqeHI{e pyqHhrx onepaqufi oueparopa ) r cos4aHnro Ha ocHoBe Mr,rKpoupoqeccopnux EI,IC
u Apyrofi Ml,IKpooneKTponnofi sneuesrnofi 6asu ycrpoficrn asrorvriturKr4 c nporpaMMHbx )mpaBJreHrreM,
o6ecnequearc[Il4x aBToMarvqecrnfi peNurra pa6orrr KaK aBToHoMHo, TaK H B cocraBe aBToMaru3r.rpoBaHublx
cncreM, peruarculllx cJIoxHbIe {ynxquoua-nbHrle 3aAarrr{ KoHTponr u ynpaBneulr.f, 6olrrurou o6reue
nepepa6aorsaer\rofi nuSoprraaqrra.

MnxposnerrpoHHiul 3JIeMeHTH,ur 6asa, nocrorHHo coBeprueHcrBytcb u o6nosrtrcb, [o3BoJrrer
cyqecTBeHHo noBhlluarb KaK TexHLIqecKue xapaKTepvcTur:n (ro.ruoc$, 6ucrpo4eficTBr,re, HaAexHocTb,
SHepronorpe6neuue, Macca, ra6aputrr, caMoArnarHocrrrKa ), rar u $ynrquonanbHhle Bo3Mo)KHocrIr
ycrpoficrn na ed ocuoee [3].
B a-nre6pe JIorI{KpI paccMarpl{Balorcr flepeMenuble, Korophle [pnHHMaIor roJrbKo ABa 3HaqeHnf, : 0 u l.
Jllo6oe roruIqecKoe BrIptDKeHLIe, cocraBJleHHoe IB n ABorrqHbrx [epeMenHhrx c noMolrlbro KoHeqHoro rtlrcna
onepaqufi ame6pu JIorurKrI, Mox(Ho paccMarpr{Barb KaK HeKoropyro norrqecr)rro Qynrqnrc n [epeMeHHrrx:

F: F (Xr,&,. . . ,Xo),

rAe F uoxer npl,rHIrMarb roJrbKo ABa 3Harreur4fi: 0 ulu l.
Heo6xoAuuo orMeruTb, tITo reopernqecKr4e [orurrr4e 6azuca r,rMeer 6onrruoe [paKTr,Iqecxoe

3HaqeHLIe. flocr<onrr<y nro6yro noruqecKylo tbyrnq"ro MoxHo flpeAcraBr{rb B onpeAenensou 6agnce , ro
orIeBI'IAHo AJI' rexHl,I.recKofi peurv3a\vu norr,r.recKofi Symqr,ru AocrarorrHo uMerb gneMeHTapHbre
ycrpoficrna, peirJrl43yroque (byHKrlr4r.r eroro dasuca [4]. Oco6rrfi unrepec B eroM cMbrcJre rlpeAcraBJrrer
6asuc, cocroxqrafi us oAHofi Oyruq"" I4-HE url'r vs oAHofi (bynxquu L4I1I4-HE, raK KaK rro3BoJrrer
pea.Jru3oBarb qn(fponoe ycrpoficrra Ha gJreMeHrax roJrbKo oAHoro ru[a.

Cocrasu\,I roruqecryro cxeMy y[paBJreH]rr gJreKTponuranr{eM Hacoca rro cneAyrorqeMy afirop]rrMy:
npLI 3arIonHeHHI,I pe3epByapa Hacoc oTKrrcqaercr t4 ocraercr oTKrroqeHHhrM, noKa BoAa I,I3 pBepBara
pacxoAyerct Ao orlpeAeJleHHoro HTDKHeTO ypOBHr; 3areM SJTeKTpOHaCOC BKJrroqaercff I,r [OAaer BoAy Ao
rroJrHoro 3arroJrHeHr4f, pe3epByapa.

Peynrrarrr uccJreroBaHuia. flttx KoHTpoJrr ypoBHf, BoAbr B p*epByape ycraHoBireHbr .qBa Aarrrr,rK;
,{BY (.qarruK BepxHero yponur) H [HV(garsrrK Hr.rxHero yponnr).,ftr KoHTpoJrr pa6orrr eJreKTponacoca
ycraHoBJIeH AaFII{K rloroKa r{fl. ['IcnonHzreJIbHbIM MexaHV3MoM ycranoBKr,r cJryxnr uarnurnrrfi [ycKareJrr
gneKTpoHacoca MfL OynxquonanbHo- TexnoJroruqecxas cxeMa ycraHoBKr,r [oKa3aHa Ha prrcyuKe 1. .{nr
cocraBJIeHuJI cxeMbl JlorvsecKoro yrpaBJreHus o6ogHaqr,rM Aarqr4Kr.r AHy - xr, a ABV - yr2t,{fl - x3, a
naarnntHufi nycKarenb Mn - y. flpnunrraaoMr Xr:O (oogu B p$epByape ner), x1=1 (roga ecu), xz= 0
(yponenr He Aocrfir ABy), xz= 1 (yponeub Aocrrr ABy), xr= 0 (olexrpoHacoc ne pa6omer), X3= 1 (snex-
TpoHacoc pa6oraer), 5 O (Mllorxlrcven) ily: | (MfI mnrouen).
I,IcxoAs vr rpe6yeuoro anropl,IrIvra SynxquoHt4poBaHr,rr ycraHoBKr{ r{ npr.rHrrbrx o6ognaqeHr,rft, cocranlaeu
ra6lnqy coctosunfi (ra6r.1). Ed sauorHreM, r,rcxop lrs paccMorpeHr{f, Bcex Bo3MoxHbrx rou6unaqufi
cocro.f,Hr{r AarguKoB ra rpe6yerrroro cocro.rrHr.r.f, MarHr{THoro flycKareJrr.
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Puc.l. Cxeua ynpaBreurrr nacocuofi ycranonrcofi.
1-ra6.rrnua

Ns
nln Xt X2 x3 v Jloru.recxas Qopuyna

I 0 0 0 I xr"3n"&
2 0 0 I I in e**n:q"
a
J 0 I 0 0
4 0 I I 0
5 I 0 0 0
6 I 0 I I re; sfrr{xt

7 I I 0 0
8 I I I 0

Ecnrn eogrr B p$epByape ner (xr:0, xz=0) r.r Hacoc ue pa6oraer (x:=0), To cneAyer sKrroqr.rrb MfI
(y: l). MfI .qo.nxeH ocraBarlct BKJIIoqeHHhu"r (y:1), ecJru ycraHonxa pa6oraer (x:= 1), noxa ypoBeHb
MeHbrue ,{BV (xz:O), rrro coorBercrByer cocrorHurM 2 u 6.Qa6nuqa Ill).
Bo scex ocriulbHbu< cJryqafl( Mfl.qonxes 6rrrr orxnrouen (50). Kax,4orray cocro.f,Hurc 5 I cooreercrByer
Jrorl{llecK{lll orlepaqnt I4 cr,rrnanos AaTqI,IKoB, npuqeM 3HaqeHr{ro 0 coornercrsyeT I{HBepcLrt cocToflHrrs.
{fra^x4*F3}.

Tar rax B Kax.qoM cocrotHul{ 1l=l MII AoJrxeH 6um nrsrroqeu, To 9To rrpeAcraBleno o6qefi
QFmrruefi LIJM:

F : Fl*fia^fr*] Y {Sr**u^x*) V ftre**\r*} (l)

,{anrnefrruee yfipoqeul,Ie BbIpax(eHr,IrI (1) nrrnomrrercr Ha ocnoBaHr,n43aKoHoB ame6prr JroruKr.r 14
I,I3 Hr,rX CireAyeT

I : frrAgs A G* n**] * xr.&fu i.1x* : Sr AXs i1,1 *x, A% Axs : *e A {3n Vxr} (2)
Jlouqecxas cxeMa 6nora ynpaBneHr,rr r{Meer Br{A, rroK€BaHmrfi na p}rcyuKe 2 (a), a Bbr[oJrneuve Ha
ereKrpoMarur.rruhD( pene - ua pucylrxe 2 (6).
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6)
Pucyuox 2. Cxeua 6nora ylpaBneur{rr: a - Jroruqe cxax, 6 - Ha KoHTaKTrIbIx pene.

BrrsoArr: B ,qasnofi pa6ore 6rrno cosAaHa arrropurM yrIpaBJIeHut ypoBIUI BoAbI B p$epByape na nacocnofi

cmuquft c noMorqbro JrorrqecKr{x gJreMeHToB. ilaurrar- cxeMa 6rox ynpauleHl{t HacocHoro arpel'ara 6olee

HaAex(Har no [pr,rHrlr,r[y Aeftcrsuu u 6otee'ycrofivuuar cucreMa y[paBJleHnt. A raxxe IIoBIIIIIeHHaJI
gKosoMurrecrar erf$exrranHocrb, ueu penefiHbre cxeMbl yrIpaBJIeHIdrI u ylo6no upu gKclr.lryaralluld.
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trILLINIJLI4KCyBT4TAbMI4HOTIITI{3LIM}IAAIIHTEJIJIEKTyAJIHA3OPAT

B O CI,rrAJIAPrrHr,r (yrrAIII
fasnesa P.T., Myranon A.A., Ora6enos M.

TI4KXMMI4, Texnonorrzr xapa0ulap saunna6 qr{Kapr.rruHr,r aBToMarnalurtrpkrrIlBa 6oruxapuur
Aunoraulrs

Ma(olaAa xo3upru KyHAa zqrurMJrr,rK cyB Hacoc craHql{tJlapvAa rililtMr}IK cyBI,I TabMI,IHorI,I TPr3r4Is,',I/.I.a

r{HTeJUreKTyan Ha3opar Bocvrrarapuuu 4}rlaur 6utala 6ornur Mac{uliulap KeJIrI,IpI,IJIrau. Eyryrru KyIIAa

Frr,rMJrrrK cyBHtt r<afira urrrJraur Napaduz4a cyBrIapHI,IHr cn$ar rlpcatrnulapunu Ha3opar KItJIrlIn Ba

MoHr{roptrnrr,uru onn6 6opuruga }nuaur xapadunna y3o( MyAAarAa onu6 6opunuuu Ba MabJIyMorJIapHu

nuc6aran HoaHrulKJrlrrlr, urynr,rHrAex, lnvaur Napadn.napuHLt lvrypaKKafltwl ea fl.rauurap afitrau ga[,ronasufi

r.rHreJrJreKryilr rlr3t4M gJreMeHTJrapuuu xopuit KI{nI{IIr 3apyplrfiTl4Hra r}pcarxnrr,l.
Ka.rrnr cislap: urrr.rMJrHKcyBJraprr KypcarKr{qrraprr, rrHrenneKTyaJr Hil}opar BocI4TaJIapil, HlBopar

KrrJrrdIII, cari(Hrr y;rbrparoByru ycynvra aHprKJralu, cap$ .uarvrru, 6ocnu Aarrll{ru , KoHTponnep.

IICNONb3OBAIII4E I,IHTEJIJIEKTYAJIbHOTO YTIPAB JIEIJUA B CI4CTEME
BOAOCHAEXEHT[fl

AnnorarlNq
B crarbe paccMarpr4Baerc{ I{cnoJrb3oBaHue r,ruTeJrJleKTy,urbnbrx yctpoficrn ylpaBJleH[t B clacreMe

IrlrrbeBoro sorocHa6xenvts Ha Hacocgbrx craHqr{rx nilrresofi BoAbI. CeroAHs na6nroAaerc.f, Arltreml$ilfi
[poqecc rtMepeHlrr r4 KoHTpor.s KaqecrBa BoAbI B npoqecce oqIrcrKI,I nr,rtrenofi BoAbI, a raKxe

orgocr{TeJlbHar Heo[peAeJleHnocrb AaHHBrx, a raKxe cJloxHocrb zstrtepeuufi u geo6xoAuMocrb BHeApeHI'It

COBpeMeHHbIx IIHTeJIJIeKTyaJIbHbIX CI{cTeM r'rcIrlepeuufi .
Knroqeerre cJIoBa: IrrrAr{Karopbr uorpe6leuu.r, LTHTeJIJIeKTyaJIbHbIe gJIeMeHTbI yflpaBneHlrt, gJIeMeHTbI

yrrpaBJreHr,rr, yJrbrpa3ByKoBoe olpeAeJreHrre ypoBHt;AarqI{K, AaTqLIK AaB.Iretlvlfr, KoHTpoJrJIep.
Krroqesrre cJIoBa: r.rHAr,rKaropbr norpe6nenur, LIHTenneKTyaJIbl{bIe gJIeMeHTbr yIIpaBJIeHI'Ifl,

gJreMeHTbr y[paBJreHl,rt, yirbTpa3ByKoBoe onpeAeneHl,Iq ypoBHt, AaT!I]IK, AaTq]IK AABJIeHUA, KOHTpOJTJIep.

USE OF INTELLECTUAL CONTROL IN THE WATER SYSTEM
Abstract

The article discusses the use of intelligent control devices in the drinking water supply system at

drinking water pumping stations. Today, there is a long process of measuring and controlling water qualityin

the proiess of drinking water purification, as well. as the relative uncertainty of the data, as well as the

complexity of the measurements and the need to introduce modern intelligent measurement systems.
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