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BBEJIEHIE

B nociesxme rogM » CBA3K C YKPYNHEHHEN PODHHX NPERNDHATHH,
epexonoM Ha TAYGOKHE TOPUBOHTH M N0 PuAy APYPHX NpUuMH Bee vame
BO3HHKAET HeOGXOAUMOCTh B IIPOEHTHPOBAHUM BONOOTAMBHMX YCTAHOBOK
HA BHAUWTEAbHHE NPHTOKM, UTO CBASAHD C YCTEHOBKOR GoabEOro uucaa
HacocoB ¥ TPyGONpoBOAOB, MX napannenbHo#t paboroit.

Tax wxax uncro HaCOCOB HE COBHAJAeT C UHCAOM TPyGONIPOBOXOB,
SIPUXOUTCH HAXAMH [83 PemaTh BONPOC O KX BSAYMHOM COEQMHEHMH.

BMecTe C Tem B HOPMATHBHHX NOKYMEHTAX, WUCNONBIYEMHX NpH
MIPOEKTHPOBAHRN BOJOOTAMBHHX YCTAHOBOK, OTCYTCTBYNT YETKME M Nog-
podnue TPetopaHHs, HOTOPHM ROAMHY YAOBAGTBOPATH KOMMYTALUOHRHO
cxemy TpPyOSOnpoBoaos,

flo oTHM npHUNHAM MMEDT MECTO CNyual, KOLAA B NPOGKTH DaKna~
IHBANTCA HOOGOCHOBAHHO CAONHHE CXOMH ¢ COALEMM UHUC/IOM D8JABUREN,
uYTO B IHIUNTEABHON CTENOHW YROPOMAST YCTAHOBKY M CHWKAST Be Ha-
NERHOCTH .

OTOMy B MEMANOR CTONeHW CRNOCOGCTBOBL 10 HAZMuME@ ycTapepuero
# uACTO HenpasMasHo WETepnperspyemoro § 532 mpemsmx 0B [2] ,
npepnucHBApAero, YyroSu Kampuil Hacoc mor paforaTs Ha JmGoft TpyGo~
nposofi. B Homojt penaxipm IIB 8 § 526 [l] TAK0e KaTeropHuecKoe
Tpedopaxue orcyrcreyer. HeoGxonmMo mamn oGechsuMTh OTHAUKY HOP-
MaJILHOTO CYTOUHOT'O NMPUTOKA IPH PEMOHTS ANGOTO yuacTia TPysonpo-
BOMHOMt CHCTEMH.

lipepnaraewan “MeronsKa onpejeneHus umcia HACOCOB, AHAMETDA
H KoauuecTsBa TPyOonposomoB, BHOODA HOMMYTAUMOHHOA CXGMH WAXTHHX
BOAOOTAUBHKHX YCTAHOBOK" (B AanpHefmeM ~ METOSMKA) Da3PabATHBA-
nacy B jea srana. Ha nepsoM srame HMA& octioBe M3yueHis R ananusa
TROOBHX M MOROTODUX HHAWBHMAYAABHHX NPOGKTOB M RySAMKANKH, 0606-
neHns ONNTA SHCIAYATAIWMM MAXTHHMX BOROCOTAMBHMX YCTAHOBOK GHIM



chopMyaupoBal TPeGoBaHNA, KOTOPHN ROMKHE YAOBASTEODATL CXEMH
KOMMyTal M TpyGonposogos. [lpoext Tpedomanuil ¢ NOACHUTEARHON 3amu-
ckoft 6un pasociAad HA OT3HB NPOSKTHHM MHCTUTYTASM U ONyGIUKOBAH B
xypuane "llaxraoe crpouremscrso”, ¥ II,I983r.

Ha Bropom srane Guna paspadoTAHa cams. METORMKA, KYRa Bomau
CKOPPEKTHPOBAHKHE HA OCHOBE MOJNYUSHHHX 3aMeusHuil TpeGopatus,
HEKOTODHe METOAMUECHHE PA3PAGOTHH M BADHAHTH KOMMYTAUMOHHHX CXEM.

ileppas pepaxuua MeTOAMRM Takwe OHNG PA3OCHaHA HA OTIHB.
Cnucox. OpI'atH3auiii, NPHCNABEHX OTIHBH, AaH B npuaomednu. Ha
OCHOBG TONYUeHHHX 3aMeualiii Neppas PORAKIMA METORHKM Guna cymecr-
BEHHO NepepafoTaHa K AONoAHEHA.

lipepsaraesyn MeTonMKy HE CREAYST DACCMATDHBATH KAK HOPMATHB-
HHIt JOKYMEHT, OTO uMcTo METOAMUecHoe fnocodue, ofneruamgee NDOMCK
ONTHMANBHHX DAPHAHTOB,

Ha mam parnag, MocoCus Taxoro THNA HONKHM HE CKOBHBATb, &
NoOMPATH HHMUMBTHBY HPOGKTHPOBWHKOB, UTO OTBEUAET 3aNausM,BMIBH-
Hyrum 8 llocranosnenns Copera Mimmerpop CCCP or 28 susaps I985r,
¢ gaabiefimeM COBePHIBHCTBOBRHMK NPOBKTHOrO jena.

Bupeman cBOD OnalofapHOCTL cHeyHanKeray MPOGKTHHX opraiHae-
1ufl, NpHCABBEMX B CBOMX OT3MBAX HCHHHO 38MeYaHMA H IPERJAOXeHWs,
ABTOPH HAGODTCA, UTO METOAUKA OKARETCA [0ME3HON B MpaKPUIECKOfR
pagore NPOGKTHPOBMAKOB.

B panbHelinesm saMeuaHMa ¥ UPRNOKEHMA (10 YAYUREHMD METORMKU
fipocuM Hanpapnars 1o agpecy? 340055, Joweux, np.Tearpanbumi,?.

1. |PURATAS TEPYMHONOIMA

B MeToMKe MCNONb3YETCA CACHYDNAS TEPMUHOXOIHSA.
1. Hugusngyanpuan Mau oauHounes paloTa Hacoca - »To paGoTa xax-
JIOP0 Hacoca H& OfMH TpyGONposoj B OTAMuMe OT mapaniensHolt pago-

TH, KOPA8 HECHOZAbLKO HacOCOB PefOTaNT Ha OfUH TPySomponom.

2. MugupuayanbHeM TpyGONPOBONOM HA3NBAEGTCA UacTh OGMEro TpyGo~
nposona, N¢ KOTOPOMy nepemMemaeTcA BOJAu TONLRO OT OJHOI'O HAcoCa.

B mHpusMmyanbHui TPyGOMpoOBOR BXOAAT MORBOAMNMit TPyGONpPOBOM C

ero apmaTypod # $acoHHEMA UACTAMM M YacTh HalopHOPO TPyOONpoBOas
0T HacoCa A0 KoIeKTopa C ero (acoHHHMH uyacTaMy 4 apMmarypoit. lipu-
MepH MHIMBHAYANLHHX TPYGONPOBOAOB NpuBemeHH Ha puc.6A n 6B,

3. HanopHup uam maricTpaibhupl TpySonposoy - ar0 TpySouposom, U0
KOTOPOMY BOAS NEPEMEmAeTCA OT OGHOI'C Wil HEeCKOABKHX HacocoB.

MarscTpanbHuil TPyGOPOBOA COCTONT K3 KOJINEKTOpPA, PacnoBOXEHHOIO

B HacocCHOH Hamepe, TPyGONpPOBONOB 4 TPyGHOM XOjKe, CTBONEe W HE

NOBEPXHOCTH B0 MECTA CRMBA WIU KO MEcTa COEAMHEHHA WX C KaHaaH3a-

UYHOHHEMH TPyGornpoBogamu.

4. HadanvwaauuoHHu{ TpyGonpoBog - 9T0 TPyGONpOROR, ChAymamnit ans

OTBHOAG BOAH 56 NPSNENH IPOMINOWSNKE.

5. _OnepaTuBHHMA_3aNBIEKAaMi HASHBANTCA T€, KOTOPHS HCNOABBYNTCH

Npu NycKe K OCTAHOBKE HACOCA M YCTBHABJHBANTCH HA HENOPHOM YuacT-

K@ MHRHBMOYaNbHOTO TpyGSompoBopa (cM.puc.bA m 6B).

6, KomMyTeUHOHHNME 3eNBHEKONH HE3NBANTCA Te, KOTODHE HCAONLIYDTCA

BiA OPKADUGHHR N NepexIueHnit B cucreme TPyGONpOBOLOB.

7, dl - QuaMeTp TpyGONpOBOfa ANA MHALMBAAYANEHOA PaSoTH HACcOCOB,
dn - O¥MaMeTD TPyGONPOBOAA AAA MX NapaunexbHolt padoTH.




2, OMPEJEIEHME GUMCAA HACOCHHX AI'PETATOB

Ans 0GROGHEHHEX WAXT HaWlONes DPALMOHANLHLMH ABAAOTCHA TEXHO-
AOPHYECKUE CXEMH BOAOOTINBA, KOTOPHE HNPERYCMATPUBANT MNapRLIEIbHYD
pabory HacocoB i TPYOONPOBONOB Y NOSBOJASKT OTKAUKBATL MPAKTHYECKH
nwOke OPUTOKY, MCIONB3YA cepuiiios olopyRoBaHMe.

KomuuecTBo patoudx HacocoB, OGECN UMBAWILES OTKAYKY HOPMANb-
HOT'0 CYTOUHOT'O HpUTOKE He Gonee ueM 3a 20 uacom, ¥ o6Wee UX UUCHO
B KAMEDES MOXHO ONPEeNeNMTb 110 HOMOTpaMMe, mpejacTaBieHHON Ha puc.l.
Sgecs M B pasbHeiimeM GyneT paccHMATPUBATHCA KOHKPSTHHI NpHMEP.

HopManbhuit 4aCOBOH NPUTOK = (:lnp =650 u3/u.

Hp= 540 u.
Ha ropusoHTaybHOR WiKase OTKNAENBASTCA HOPMANBHH uacoBoi

Bucora pomonoanema ~

npuror (Touxa "a") M OPOBOAMTCA BepTUKaibHAA AUHMA UEPe3 BCe
nione HoMorpamve. Ma Touer nepeceuedis aTojt Bepruxkanx "6","s",
Ypt oy "% ¢ NyHETUDHBMI JHHUAMM, COOTBETCTBYORMMK HOMUHANLHEHM
NnoJauaM H8COCOB, IPOBORATCA BIpPaBO IOPU3OHTAaNM J0 Oauxalimel HaK-
JOHHOH NMHMH, KOTODas ONpSHENAeT UMCHO PabOUMX HAcOCOB M obmse
ux uucao (uudpe B cxolbrax).
Ipuneuane. T[OPUSOHTAND MORHO MPOBOIMTDL M BAGBO, 6CHH HAKNOHHAH
NMHNA Haxogures OMUsKOo OT TOUKHM NepeceueHds. B sPoM cayuae nona-
ya Hacoca Oyner NPeBHIATL HOMUHANBHYD, -UTO JQONYCKAeTCHA.

Jlin namero mpuMeps BOSMOXHH clenyouve papuanrut D{II) Raco-
cos IHC 180, 3(7) wmacocos LHC 300, 2(5) Hacocos LHC 600, I(3)
Hecoca LHCI 850.

lns HacocoB, HE YKA3aHHHX HA HOMOrpaMMe, M LAf NPATOKOB
ceate 2000 us/q yueno padounx HAcCOCOB onpesanserca no gopuynes

et - .L;Z.%.ﬂ!;_ ,

H
rae (:lnp— HOPMANbHHA UaCOBOJl IPUTOK , M3/u;

(I

(:lﬁ - HOMHHaIbHAA NOJAYA HACOCA, MO/u.

{lonyuenuutt peayiabrar, Kax NpaBuio, OKPYTIANT [O Onumapmero
Gonpwero, Ecau e peayAbTAT HE HAMHOI'C OpOBWIAST GIH¥ajmes MeHb-
mee uKcio, TO MOXHO NPUHATL 3TO uMcHo. lIpM TaKOM OKPyIAeHHH MOja~
us Hacoca B pafiouel pexrMe JUIA OTHaUKH CYTOUHOI'O NPUTOKa He 6oiee
yen 38 20 yacoB AomMH& NPEBNUATH HOMMHAJLHYR, UTO LONYCKAETCH,
TaK KaK KammHid HacoCc WMeeT NOCTATOUHO WMPOKYD 30HY HNpOMEIIEHHOTO
ucnonbgosanug. HeobGxoguMuit padounit pexuM oGecrieuwBasrcs nogGopoM
napaMerpoB TEXHONOPMUECKOW cxemu (puamerp TPyGONpOBOR&A, UHCIO
pabounx HOXEC), uTO BXOAWT B 3KCINYATALMOHHHt pacuer [b,?,é] .
Odmes uucxo Hacocos mpH rL?S<EB onpenenserca no gopsyns

Eenu rL?S pasio 9 wiu 10, To ofmee uMcCnO HACOCOB ONpPeLeAap?
yaBOoeHMerM uucna paouux HacocoB. Bcerpa monesHo pacckorperh He-
CROZBKO BAPHRHTOB C HACOCEMU, KOTOPHE NPOXOLAT NO Hanopy 4 obec-
HGUEHH 3NEKTPONPUBONOM.

B uamem npumepe paccMoTpuM BapuaHTH ¢ Hacocamu LHC 500
IHC 300. B nepeoM cayuae uucno paGoudx Hacocos Gymer 3, a odmee -
5, Bo propoM - 3 u 7,

OroHuaTenbHui BapKaHT BHOHpaeTcA MOCHe NPOBSAEHUA SKCIIya-
TALWOHHOI'0 PARCUOTA ¥ TEXHUKO-3KOHOMMUECKOr0 CpaBHeHUs, HO Npen-
noyTeHue chenyeT OTRABATH Hacocaw ¢ Goxnbmel nopaveils.



3. O[PEJENEHVE IMAMETPA H HOJMUECTBA TPYEONPOBOAOB

Jisi POROOTAMBHMX YCTAHOBOK WAXT ¢ GOABMIMM NPUTOKSMH DPEKOMEeH~
IyeTca DPHMERATH NapaatensHym paCoTy HacocoB M Tpydompogomos. He-
TIONbL3OBAHKE TOJNBKO HHAMBUAYARLHON PAGOTH HACOCOB MPHBOAMT K KpaltHe
PPOMOIAKUM W HEIHOHOMUUHEM TOXHONOPHUECKHMM CXEMAM.

Onpentenenne auamerpa TpyGonpoBoaa Npu fapannenstoft patore
HacocoB NPOM3BOAKTCA CHSAYDEMM 06DA3OM.

OnpegenAnT ONTHMBABHMI [OMAMETP TPYGOHPOBOAS AR MHOMBURYARb-
Hofl pafoTH HAcOCA NPW OTHAUKe MM CBOe#l NOXM NpPHUTOKA,

d = --g'-ﬂf- » (3)
) p8
Jns BapuaHTOB Hamero npumepa -
Q‘,, =50 a5,
P
dw’ _.?.?...aZI? i/,

3Has HOMAHANBHHE HOJauM HACOCOB, ONPeNeNsHT OTHOCHTENLHNE
NPHTORY Nto (fopmynesd

|
= Qe
Q=—=—" (4)
ne Q,

i nepsoro papuanTs -

——— ——

325
Q"frz‘ 566---::: 0,65. HpﬂﬂmaeMansD,f)o

JAna proporo sapsaHTa -
-— 217 =
=0,72 . lpntuMaem meo,'?.

=

n? 300
He puc.2,3,4 u 5 npuseneHs HOMOrpaMMH [/If ONPENENECHVA ONTH-

MAanBHOIO AYaMerpa TpyOSonpopose NPU MHAMBHNYANbHOR paGoTe HACOCOB.

Ha arux HoMcrpamMax no FOPU3OHTANLHON MKANE OTKAANMBAETCA
HOMUHAZIbHAA MOfAvA BHOPAHHOrO Hacoca. Haxmonnse upaAMue xapakrepu-
3Y0T OTHOCHTENbHHI IPHTOK a qp ¢ & KPHEHE - DAL CTAHEAPTHUX
YCTOBHHX RABNEHKil, HA KOTOPHE PBCCUMTHBANTCA TPYGONPOBOR U epMa~
TYpa.

Jns nemero npumepa mpu | r =540 M Takmm napneuues Gyper

P\’ =64 ric/cM?,
llpapuno NOABAOBAHUA HOMOT'DAMMAMH DACCMOTDHM Ha NpHMEpax ompe-
nefeHus gUaMeTpa TPYCONpPOBOAA WA MHAWBUNYANbHON pPaGoTH HacocoB
BHC 500 u nacocos LHC 300. Ha puc.5 (wumu A-> B->C —J1) noxyuaem
d‘ =254 wm. Ha puc.4 ananorusuHo HaxonuM d. =196 Ma.
flpu mugusMAyansHO# pasoTe HACOCOB B MEPPOM BADHAHTE RONXEH
OMTH TIPMHAT TPYGOOPOBOA d, 250MM, BO BTOPOM -~ daZOOMM. Tax
KAK Npegnonaraercs NapamienbHas padora HACOCOB ¥ TPYGODPOBOAOB,
TO MONYUEHHHE PeayibTATH ABAANTCS NMPOMEKYTOUHHMU M He OKpYraf-
orCa.

Yucno padounx TpyGONPOBOACB onpefienseTcs Nno dopMyae

New = P{"s ’ (5)
n

rae TLPs' uneno padouMx HacocoBj

nm - UMCHO HuCOCOB, pafoTammux USPaJNeNbHO Ha OfUH
TPyGonpoBog.

lipx pewcHuM BONpOCa O KONMMUECTBE PaSOuMX TPYCGONpPOBOLOB
HOOOXOAMMO CTPEMHTHCA K MEHbESMY UHMCHAY, YUHTHBAS NPA BTOM yaoGcT-
BO PasMBeMEeH}A MX B CTBOAE M OGBCHOUEHHOCTH ApMATYPONR M FacuHHUMK
qacTAMY,

Uncno Hacocop, NapamienbHo pasoTsnuix He OfMH TPYGCIpOBOL,
TeOpeTuyeckn He OPPa{MUMBAGTCHA, HO NPAKTHUSCKH PEHOMEHUYeTCH
Gpars e Gonee 3-x. Jna Hemero npuMepa npusmMacM ||, =2.



Uncno pabouux TpyGORpoBOogoB B BapHaHTe ¢ Hacocamu LHC 950
Gyner paBHOl

/\4;‘0-:’—— =I 'Y
3

¢ Hacocamu UHC 300-
3
A'GS: ---—-—---2 = 1,6 [lpunumaen /\@szz.
Coraacso § 525 II5 [1] npu umcae paGouux wpyGomposonos fo 3-x

BRJIOUKTENRHO NpUHMMASTCA ONMR PO3EPBHHI TPyGonmposoj, cewme 3-X -
ABa, QA paccMaTpHBAEMHX BAPUAHTOB OOUE® UHCHO TPyCOMpPOBOJOB B
nepson ciyuae Gyner 2, BO BTOPOM - 3.

B ocHOEy onpemeseHHs ONTHMAILHON'O AMAMETpa Upu NapaaneabHOR
paGore HacocoB M TPySOMPOBOAOB NMPHHAT NPMHUMI PABHHX [OTEPbH,
xorTopult ofecneuusacT paBeHcTBO pafounx PERMMOB NPH NapainenbHoi
M WHAMBUOYANbHO# PRG6OTE HACOCOB.

B aroM cryuae nuamqrg onpenenaseTca 10 gopmyne

0,87
o=l =P d . o

Y
Jns of6reruenns pacuerod B Taéx., I jaHH 3Hayedua kosfuiMeHTa

) b fopMyne (6) ans pasiauuHOro uMcHa HACOCOB ¥ TPYGONpOBOLOB.
Ana sapuanra ¢ Hacocamu LHC 500 I’Lpssz, J\Gaﬁ =1, Cp =1,80.
Juamerp TpyGonposoga tormacHo gopmyne (6) Gyper pasen;

dﬂ:'q). d‘ =1,30 + 254 =330 s,

MOKHO INPUHATH d* 326 Mm uau d~3 350 mu.
Jxs sapuanta c nacocamn (HC 300  N5=<3, Nps=2, P =117,
CuenoBaTensHo ,
o =1,17 + 196 = 229 mmM,
MoxHo NPHHATH d% 2:5 MM Hm dx 250 mm.
OKOHUATENbHOE DPEUSHHE NDUHMMAETCH NPU SKCIAYATAIMOHHOM pac—

qare, HO NpeanouTelue crspyeT OTAaBATb WEHbUIEMY nuamerpy 'npyo'o-—

INOLONG.

TaxvM 06pasoM, BONOOTIHB B [EPBOM BADHAHTS NPUMEPa MOXET
G6uTb o6opygoban 5-o macocamu UHC 500 u meyms rpyGonposonaui,

BO BTOPOM - 7-p Hacocamu LHC 300 u 3-ma rpydonpoBogamu.

CxasaHHoe Buwileé OTHOCHTCA K ONPERENcHHD AMAMETPa MAPHCTDalbe
HOPO TPYGONpoBOAE M KONAEKTOpA, IAe BOAA NepeMemasTCH OT HECKORb~
KUX HAacocoB.

linamMeTp yuacTKOB UHIMBHMAY&ALHOTO TPYyGONPOBONA BHOGMPAETCA HO
KOHCTPYKTHBHEY COOGDAMSHMAM C YUETON 00eCHeucHUs 3anopHOR apMaTy-
POH ¥ COBAMHUTENLHEMUA B/leMeHTAMH,

Kak npaBuno, HaNOPHHH YyUACTOK HOMEEH MMETh RUAMETP HE MEeHee
BHYTDeHHBI'd juaMeTpa NpHCoemMHUTeNnbROrO (uiaHua, Ho He foxnee MHA-
MOTDa KONNOKTOPA M MalviCcTPaNbHOI'0 TRYSONpoBOAA,

Mns BapaHTOB HAMlEr'o NMPHMEPA MOXHO NPUHATBY OAA HACOCOB
1HC 500 d,,250 Mu, gaa Hacocos LHC 300 4200 wmu. Juamerp mom-
BORALEr0 TPYGONPOBORA MUIA HACOCOB, pPaGOTAWUX HA& BCACHBAHUG
{puc.6A), mns nauana Geperca Ha 50 w4 Gonbme BHyTpEHHErO AHANETPA
npucoeprHUTeNbHOTO ranua i yTOuHAeTCA NpW NpoBepke Hacoca He
JONYCTHMY® BHCOTY BCACHBAHMSA.

Ins Hamero npuMEpa MOXKHO HPHHATH du300 MM B NEepBOM Cclyuae
" du& 250 M - BO BTOpOM.

llogBogsmust TPYGONpOBO B CXOME C NOAKAUMBAKNIMMI HACOCAME
(puc.6B) Gepercsa 1o npucoepuuUTEAbHOMY duaHlly Hacoca.

3necb yMBCTHO AATH pPAIHACHEHHA OTHOCHTONBHO JONycTUMOR CKO-
DOCPH BOAH B TPYOONpPOBORe.

B page MCTOUHUKOB PEKOMGHAYWTCH NPOXENbHHS CKOPOCPM Him
JaeTca UX AManasoH.

Jis nogBogamMX TPyGonpOBONOB HacocoB, patoTammHX He BCACHBA-
HHe, TaKhe PEexOMeHnauus umenT Quanueckyo ocHosy. Himuuii nmpepen
CKOPOCTH OBPSHENAGTCA YCAOBHAMHA YBIGUEHHs NY3HDLKOB BO3KYXa NOTO-

KOM BOfIH, UTO MCKIOUAET o6pas0BaHME BO3LYmHEX npoGok. BepxHiii



npegen OrPeHUYKHBAST MAKCHUMBIbHHE NOTepH, BINADIHE Ha NOMyCTAMYD
BHCOTY BCACHBAHMA.

Uro racae®cH HANOPHOT'O TPYGONpPOBOAA, TO PEraMEeHTHpyeMas
CKOPOCTh JEeTcA TONbKO A7 OPUEHTHPOAOUHOTO ONPENSAeHNS HKOHOMH-
YECKM EHIOAHON0 AMaMeTpe TpysonpoBoga M HUKAKOIO Apyr'oro cMHcna
He uMeeT. Beam onvMMaNbHHI nuaMeTp ONpeneNseTcs [0 HOMOIpaMMe,
fopMyse Max uHEM Gonee TOUHEM CNOCOGOM, TO NPOBEPKA HE NONYCTHMYD
CKOPOCTR He NPOBOILMATCAH. Kpoma TOr'0 Hamxo UMeTb B BUIY, uTO PEKO~
MEeHIYeMHe B JHTEepaType OKOHOMUUOCKM BHIONHHO CKOPOCTH OTHOCHTCA
K MHEMBMIYaJIbHON padoTe HacocoB, llpu napangensuoft ux paGore aTn
CKOPOCTH GYRYT CYMeCTBEHHO PBHIG, TAR Kak C yBenuueHHUeM puamerpa
KOaGQULMEHT TURPABIMUECKOrO TPEHUS yMeHbMAETCA M IPH PABEHCTBE
TOTEpk Halopa CKOPOCTh NOBHWAETCH.

4, TPEBUBAHMA K CXEMAM HOMMYTALJM

Ha~-3a OTCYTCTBHA B HODMATHBHHYX NOKYMEHTAX UETKUX YRasaHui
¥ DPaBHI COCTABICHUWS KOMMYTAUMOHHHX CXEM NocnejHHe OTAHUaKTCH
GonbmyM PagHOOGPA3KEM M YACTO COBEPMAT IHMIHEeEe UMCHO KOMMYTAUMOH-
HHX B8ABMKEK, UTO B SHAUMTENHHON MEDE YCIORHIET M YHOPORAGT yCcTe-
HOBKY, HenaeT ee MeHee RajiexHofl. UToGH BOCHOJHHTL 3TOT npodGen
npennaranTca CAeNyOmMe OCHOBHHE TPEOOBAHWA, KOTOPHMU caenyer
PYKOBOACTBOBATLCA MDY PAs3paboTKe CXeM KOMMYTALMH.

OTH TPeGOBAHMA, COFJIACOBSHHHE C OCHOBHUMY HODMATHBHHMM HOKY-
MEHTAaMH [1,3,4,5:] s TNO3BOAART pa3palarNBaTh KOMIAKTHHE KOMMyTa-
UHOHHHE CXEeMH ¢ HeCOoNbIMM UHCAOM 381BHKEK, 00ECHNeyHBaRmUe BO3MOX~
HOCTh OPOBENEHHS PEMOKTOB NNOHX yuacTKOB TPYyOONDOBOJHOR cHCTEMH
Ges HADYWEHHA HOPMARBRONO QYHKUMOKKDOBAHMS BOLOOTIANBA.

1. Jlna o6nerueHus Hycka HACOCHNX arperaTos M 3amUTH WX OF
leflcTBMA I'MIPABAKUECKOr0 yAapa Kamguit Hacoc JomxeH GHTL 060PYLO~
BAH ONEPATUBHO# 3AIBMKKORX M OOPATHEM KJNANAHOM.

2. [lpu HopmanbHOR padoTe BOJOOTIMBA B UENAX DKOHOMUY DASKTPO-
SHEPIPMH ¥ yBOIMUEHUA MOAQUM HACOCOB HOAXHA GHTH NpPEAyCMOTPEHa
BOBMOKHOCTh BHEAUA BOAH uepe3 Bce TPYOCONPOBOZH, BiiDUast M pesepp-
HHE.

3. Jas ypanenus BHe3anHoOro aBapHiHOrO NPAUTOKA ROAKHE. OHTH
npejlycNOTPeHa BOBMORHOCTH BHANYEHHA B PatioTy BCEX NCHPABHHX HACO-
COB M UCMONLIOBAHUA BCEX TPYCONPOBONOR.

4, llpu pemonTs TPyGONpOBOROB, 3ANBHKEOK M NOSHX YUACTKOB
KOAMSKTOPA UMCJQ HACOCOB, OCTADMKXCA B padore, JOMKHO OSecreunpats
OTRAUKY HOPMAJLHOTO CYTOuUHONO NMPUTOKA He Gonee uem 3a 20 wacos
npy HANKUMK B PE3EpPBO He MeHee OfHOI'e Hacoca.

5. llpu oduem uncne TpySonpobomoB Gojee ABYX B LEASX yNpome-
HEA CXOMH KOMMYyTali, 2KOHOMUK TPYG, SpMATYDH U COCAMHEHH, DOBH-~
MeHUA HANERHOCTH DPEHOMeHXyeTca 06paseBaHue AByX M Gonee aBTOHOM-
HHX Ipyfll Hacocos.

6, flpy yganesuu oTKAuUBASMON BOSH 3a NPOUNEAH NPOMAACHONKH
(3a cuer Hanopa HacocOB BOJOOTAMBA) CXEMS KOMMYyTOiMH Ha MOBEPXHO-
CTH BOJKHA OGECNEUUBATD BOIMOKHOCTEL OTKINUEHNA HA PEMOHT ADGOTO
TPyGoNpoBoga BOROCOTAMBA M JOGOMO KOHAMUIALHOHHOTO TpyGonpoBoaa.
He mmuxe npepnycMaTpuBaTh BOSMORHOCTL clpoca OTKAuMBAEMO§ BOmM
B JAMBHEBYX KaHoMM3aLMO.

7, HoMMyTAUMOHHY® CXeMy DEKOMEHOYSeTCA CHafxaTh Talnuued
NEePeKMUEHNA 38LBIA%KEK, NNOSBONADYE)l BHABAATo ¥ RHANKIMDOBATH
GyHRUMOHANBHES BO3MOKHOCTH CHCTEMK ¥ O6neruacueit OpyeHTHROBd~

HK@ [IpM BKCIMyaTauuy BOACOTANBHONA ycTaHOBXHM.



Dononuw. exbiiie 3aMouaHuA.

B HeroTOpuX myHKTAX IOBOPUTCH O BO3MORHOCTH BHNOAHEHUA TeX
HaM MHEX QYHKUMA pa3paltaTHBAEMON CXeMH KoMMyTauid. STo BOBCE He
BHAUUT, YTO 9TH BOSMOKHOCTY BO BCEX CAyvYaax AONEHY OHTH Peal30-~
Batin., Pa6oTa, Hanpudep, Hacocop Ha BCe TPyGOMPOBONH, BRIDUAH
Pe3OPBHHES, RONMYCKAETCA B CAYYAAK, OCAU OHa He GyNeT CORPOBOXAATb-
ca KasHTayuell u meperpyaoM gesurarend.

o nynxry I,

{lyck HacocoB riapBHOTO BOMOOTAHBA OONeruaeTcd, e6chl OH NPo-
HaBOAUTCH HA BAKPHTYO 3&JBMKKY, TeX KaX NpH oTOM Harpyska Ha NBU-
raTenb COCTABNfeT NPUMEpPHO TOAOPUHY €ro HoMMHANBLHOH MOWHOCTH.
KpoMe TOTO B LpaKTHKe MOTYT UMETL MECTO CHyuau, KOrja fycK Heol-
XKOAMMO NPOM3BOLUTH Ha He3aNoNHeHHHH TpyGonpopos. Ecam ero ocy-
WecTBNATL Ha OTKPUTYR 38[IBMRKY, HEU3OEKHH neperpys psurartens,
KaBUTauUA ¥ NOBPSIKNEHMe PasrpysOuHOro ycTpofcrBa, CkasaHHO@ 0cO-
GeHHO OTHOCHTCA K arperarad ¢ CHHXPOHHO#t CKODOCTLI BpaueHus
3000 06/muH. 3axpuTHEM 3aiBAKKN Fiepef OCTAHOBKO{ Hacoca CKOPOCTH
BOAN B TpyGONpDOBOGE CHEUXASTCH XO Hyas, uTo MO3BOAseT M3OemaTh
ROABRECHUA PHAPABANYECKOI'0 YARapa.

3nech yMecTHO MpefocTopeus OT co6nazHa MCNONB30BATH KOMMY-—
TAUMOHHHE JAUBMKKK B KauyecTBG ONepaTUBHWX, Takue HOMMTKH HEORHO-
KPATHO JeAANiCh, HO HA NPAKTHKE OHM ce0A He ompesfann, Tomy
uMHOPo npuyHH. OnHa M3 HHX - 3HAUUTEAbHOE YCNORHEHHe CHCTEMH
YNpaBAeHHA arperaTaMs 43-3a HEOOXORMMOCTH BBENGHUA NONONHHTENb~
HHX fopexmpuarencit, ONOKHPOBOX X Ip.

llo nyuxry 2.

Henonnaosanue npa HopManbHO# padoTe PesePBHHX TPyGONPOBOLOB
No3B0AIET DKOHOMHTbL DASKTPOIHEPTHW 34 CUET YMEHbUWEHHMA NoTeph
HAnopa, COKPAmATH BPEMs OTKAUKK BCAEACTBUS NOBHOEHMA NONAYHM HA-
COCOB. KpoMe Toro 6onee sdPexTHBHO HCHOALIYIOTCR HACOCH, XApaKTe-

FPHOTHER XOTOPHX CHM3MANCL B NpPOUEcCe drcmyaransu.

ilo nynxTy 3.

{lp¥ BO3HMKHOBEHUM ABAPUAHOrO NPUTOKA HE JONKHO OTb NpensT-
CTBUN K MCTIONb30BANMD MAKCHMANBHOIO UHCHR HACOCHHX &rperarcs
pyGonpoBofgos. Orpanuvyenus MoryT GHFL TOABKO CO CTOPOHH 3HEpro-
CHaONOHUA

Ho nywxry 4.

dror nynrr ponomHser § 526 (B pexomenmauuel uMerTs He MeHee
O4HOI'O PE3EPBHOro HACcOCE KpPoMe TeXs KOTOPHe OTHAMHBADT CYTOUHuM
npurok sa 20 uacop. Hamuuue Paxoro pesepea NPenycMOTDEHO Ha Y-
yalt, GcHM HOKOTODHE HacocH GYAYT HAXOAuThCs B peMmonte, Bece npegm-
CTaBleHHHE B 3TO) METOAMKE NPUMEPHHE CXEMH 2TOMY MAONOAHHTENLHOMY
YCROBHIO YHOBIETBOPANT.,

llo nywxry 5.

A)Xﬁ OGBOAHGHHHX max?T BOROOTHHMBHHE yCTAHOBKHM NOAyualTcHd C
GORBMIM GUCITOM HACOCHHX arperatoB # Tpy6onpoBolos. B srom cayuae
PEIMOHENDLHO OOPAIOBAND JBE WAV GONGE BBTOMOMHEO IPYNNH, UTo HO3-
BONABT YNPOCTHTL CXOMYy KOMMyTaimy ¥ ROBNCUTHL HAHNEXHOCTH BONOOTAM~
Bd B lenoM.

RopousM NPHMEPOM NAOROTBOPHOCTH BTOR HAel ABAAETCA CXEMR,
paspagdorannad WHCTWTYTOM ['MIpoHHKENb ¥ MHOTORPATHO NPMMEHEHHan
Ha npaxtuxe (cM.puc.25). 9ra cxema mpefensHo npocta M He & Haco-
coB ¥ 3 TpyGONpoBOJE WMEST BCEro 3 3ANBUKKY.

o mynxry 6.

HecMorps Ha TO, UTO cucTeMa KaHanusauuy BOLH HE MOBEpX-—
HOCTH cCoopy:=aeTcs N0 CBOUM HpaBuiaad, e€e CBA3b C BOAOCOTAHBOM
ROMKHA PapaHTHPOBaTh NPOBGUEHUS PEMOHTA JOCOI'G HANOPHOrO Tpy-
gonposoga Ge3 Kaxux-aubo vcHomHeHui,

flo nyuxry 7.

Tabmnia NepexnoueHki 288BUKOE KONKHA B 00A38TENbHOM NOPARKe
CONpOBOENATh PaspaboTaHHyl cXeMy koMMyrTaiuu. Hymepanuo sinemenrtos



B OKOHUATOABHOM BHJIC HANO MPOBOIMTH He N0 NMPUHLMIMANLHON CXeMe,
& [0 HATYPHOMY WX DasMEWEHHD B HACOCHOR Kamepe, uro ofecneuut
Gonee ymoGHOoe oGCAymuBaHue.

5. HEJOCTATHI TPASMUMOHHHX CAEM KOMWYTALMM [IPH
BOJIHIOM UMCHE HACOCUB # TPYBOIIPOBOJIOB

Ha puc.7A un 7B npepcrapneHy TPAgMUMOHHHE CXEMH KOMMYTAIMM
TPEX HAcOCOP C BBYMA HANOPHHMM TPyOONPOBOASMW H MATH HacoCoB C
TPEMA HAMOPHuMM TPyGonposonami. OTH cXeMu obecneuMBapT padory
KaxQoro Hacoca Ha nwGoft TPYGONPOBOA.

O6mee xoauyecTBo 381BIREK B Kammodl CXEMe paBHO uuCAy Haco-
COB, YMHOXEHHOMY Ha uyHcaO TPYGOPOBOAOB.,

dna oTADUEHHA kKakoTo-aHG0 TDYCONPOBOAS HA PEMOHT UMCRO He-~
pPerpHBAEMHX JANBMXSK DABHO uHcay HacocoB., Tak xak Bce sanBixEH
NONKANUEHH K TPyGONPOBOASM NapannenbHo, TO HX YTOURH, KOTOPHE
NPARTHYECKH BCerua MMEDT MecTo, CYMMHDYDTCA, & 3TO MOXET COpbes-
HO SATPYAHUTL NpOBefeHHe DPEMOHTHHX pador.

Ha puc.7B npepcrabneHa yCOBEPMEHCTROBAHHAS CXEMA KOMMYTaiMy
fIATH HACOCOB ¢ TPeMA HanOPHHMK TpyGonposopamu. B Helt na nars 3an-
BHXex MeHbme ueM B cxeme 7B. OnHaxo specs xexpuil Hacoc He MOmET
padoraTs Ra moSoft TpySonpopos, ¥ fopManbHO cxemMa He yROBAETBO-
prer crapuM [IB, xoTs MoXeT HODMANbHO GYHKUMOHMDPOBATD.

[lpy pemonTe IGGONA IAABHMAKH MIM yuacTHA KONNEKTODA B paccmaT-
pPHBAEMHX CXEeMaX HEeOGXORUMO MePeKpHBATL GONbII0e KOMUUECTBO UPYTuX
2aNBHREK, YTEUKH KOTODHX TABKXE CYMMHpYDTCS.

Kpome TOro, uTo 9TH CXEMH COLEPRAT GO/bUIOE KONMUECTBO 38~
BH¥EOK W COSRMHMTENBHHX BJEMEeHTOB, OHM, KaKk MPaBHIO, PEaNA3YNTCH
B BHIE MHOTOAPYCHHX NPOCTPAHCTBEHHMX KOHCTPYKUMHl, 3ArpOMORNAA
BEPXHMA COTEeM HHACOCHON KAMEpH, SATPYAHAA NPHMEHEHNE NORBEMHHX

VYCTPOACTR. onu NMaRonpATONKY NPH HANOALHOM PacRONOKEHHH KOARCKTODR,

Tlpnauuny, Ha KOTODHX CO3NABANHCH TPANMUMOHHHE CXEMHM KOMMyTa-
1M, wcuepnanu cebs, # NANBHEAmM MPOrpecC BO3MOREH AHmL NPH
0TKa3e OT NPUBHYHNX CTEPEOTHIIOD B OCYLECTBAEGHHN HOBHX MOAXONOB.

6. OCUBEHHOCTH NPEJVIATAEMHX CXEM HOMMYTAIDIA

lipeanaracvue cXemMy HOMMYyTaUWY OTAHUONTCA OT TPAMMIMOHHHX
CHEHYOIIMA OCHOBHEMK OCOGEHHOCTAMM,

I. Ilpurar gomsnun He napanjesassoro, A& HOCAGROBATENLHOTO
COCRUHCHMA 28NBUHEK .

liceneposaTenrioe COOAMHEHME 3IANBWKEK NO3BONRET APHMEHATH
He MpOCTPAHCTBEHHOe, a AuHeliHoe odopMasHUe KOoANeKTepa M paciona-—
raTh ero H8 CTEHKE HAM MONYy HACOCHON KamepH, BHCOTA HOTOpON Gy-
Rer meHbme. O6meruaercs NPUMOHCHHE MONLEMHHX YCTPOHCTB, yMeHbma-
eTCA KOAHUECTBO 3ANBUREK, KOTODPHE HEOGXOAUMO NEPBKPHPATL NPH
PeMOHTEX .

HonocTaToM NOCNEROBATEALHOIO  COSMMHEHWA sABJAGTCH HEoGXO0-
RMMOCTb NPHMEHEHHUA 3anpuker ¢ GoabmuM AHAMETPOM yCAO0BHOIO Hpoxoma,
yeM OpM NApaIensHOM MX NopxnaoueHun. Hean npuHara napannensHan
padoTa AByX HacocOB Ha OAWH TPyGONPOBOR, TO AWAMETP KOMMYTaUMOH-
Ho#t asaaBusKd nomxed Ourp Gonsme B 1,3 pasa, nNpH Tpex Hacocax Ha8
oaMH TpySonpomog - B 1,5 pasa. B oGuem cayuae nnmeMeTp KoMMyTauM-
OHHHX 38[BUXEK MPUHUMANT DaBHHM AUAMETDY TPYyO KOANexTopa.

OpHaKO CKHESAHHOS HE WCKANUAST BO3MUXHOCTH OPUMEHRHMA 3anBH-
MEK MEeHbLIEr0o QMaMeTpa MpH MOHTAREe MX B KOMNEKTOD MpH OoMomM
KOHAUECKHUX NEepexoloB.

Bropes HemocTaTKOM ABIAETCA TO, UTO OPU {IPOXCKIAEHHH 1OTOKA
uopes paj LOCAEAUBATENRHO COEIMHEHHHX JaRBUMGK 1OTEPH Hanopa Ha
HHX CYyNMMDYRTCA. iipakTHUECKN 970 HEe MrpaeT SCAbmOl ponu, ecnu
HMETb B BHiy KOHKDETHME BeJHuuHN. HanpiMep, NpA DORHNZTLD 07MpH-
70 3anBUEKE KODDIMUKEHT €€ COMPOTHBASHAR He Ipezwuaer 0,20 8

TO BPeMA, KOrja OUPATHHA «IaNaH MMeeT COmpsTHBASHHMe Dopaixa IC,



qe'l'upe NOCNEOBATENBHO COEANHEHHHE 3aRBUEKYU OyuyT WMeTb

conporusnenve B 10 pas meHbue 06paTHOrC Knanahea.

2. llpnsHano uexecooGpasHid He MPHASPKUBATBCH MPUHIWMNA, YTOOH
fpH PEMOHTE KaKoro-anbo TPysonposola BCO HACOCH MMM BO3MOXHOCTH
paborarp Ha ocTanbHue TpySonpoBoau. Momyckeercs, uTo Kakoe-To
KOAMUECTBO HaACOCOB B STOM CIydyae HE MOkeT OHTh 3a8eiicTBOBaHO.

Jloruka Takoro ponyueHws sakmouyeeTca B CAGAYLIEM. B npuHuune
HEBO3MOXHO Pa3palboTaTh TAKYD CXEMy KOM:YTaljHK, Kakoh GW XHTPOyM-
HOJt OHO Hu Ohi&, UYTOOH NPH PEMOHYE 38QBUKEK WIIK JUACTKOB KOJASK-
TOpa He TPeGoBANOCH OTKAKUOHUs! ONMPEKENEeHHOINO uncaa HaCcoCcoB.

To, uto ponyckaercs NpU PEMOHTE BEABUKEK, MORET M HONKHO
OurTh pacnpocTpaHeHo ¥ Ha PeMOHT TPyGOmpoBOROB. HONMUECTBO HANOP-
HEX TPYGONMPOBONOB BCOrfA MEHblie UMCHA KOMMYTALMOHHHX 33lBUKEK,

& HanexkHOCTh WX Buile, NOPTOMy DPEMOHTUPYWNTCH OHM IOPasfo pexe,
yeM aanBHuki, [IpMMeHenue 3TOrO0 MPHHUMNAE HE HPOTHBOPSUMT HOBHM
[IB u cospgaer HONOAHUTENLHNS BOBMOKHOCTH IJI4 COKDAWEHUS uucha
KOMMYTALMOHHHX 385BWKeK. B NpeACTaBACHHHX BapuaHTax CXeM Takas
BO3MOXHOCTD 38DE38pBHpPOBaHa M MOXeT OuThb WCMOAL3OBAHA B HaibHEl-
neM.

3. Ilpuxaro paspeneHne HacOcOB Ha OTHEAbHHE I'PYNiH, KOTOPHS
[IpK COCTABNEHUM CXEMH PACCMATPUBANTCA KaK OfMH HACOC C cyMdapHOiH
nogauef Ipymnr.

Taxo#i nopxof BHOJHG B3AKOHOMepel M noluueH. Lcaw Ou cymect—
BOBANW HACOCH C T&KOH lojaueil W He GWIO MPenATCTBHI CO CTOPOHH
JNEKTPONPUBOAR, TO OHKH M yCTaHABIMBAAMCH OH BMECTO I'PYNIIH.

fipy cocrannenny CXeMH KOMMyTanuy He HMEET sHaueHue TOT
dax®, ycraHOBXNEH NM Ha NEHHOM yuaCcTKe ONMH Hacoc HIM rpynna, ero
saMeraonad. HenbsA zump ROMycKaTo BHAEASHU: PPYTl C UUCHOM

HACOCOB, NDPEBMIATUIAY UKCAO Palounx HACOCOB. JIR YCTAHOBKK ¢ O-0

Ragocams B I'pynne He ROMXHO OWTb Goiee Z-X HACOCOB, ¢ - HAacOCaMM

U

- He Gonee 3-x , ¢ 9- - He Gonee 4-X U T.A.

Wcnoanaopare Takoro NoAxola NpY paspaGoTKe CXeM KomdyTa-
MK OKA3HBAGTCH 0COGEHHO MAOAOTBOPHLM MpH OGpPal30oBaHUH ABTOHOM-
HUX Ppynn, T.6. IPynn HecocoB, PafoTanuMx Ha OTAeNbHHe TPy6o-
ApoBOAN. B 9TUX CAyuasaX BO3HAKAET YHMKaAbHAA BO3MOXHOCTDL NpuMe-
HeHUA CXeM BOJOOTIHBA C NPEASABHO MANHM UYHMCHOM KOMMYTAUMOHHHX
3anBuKer M coBceM 663 HMX.

7. TABJMUN NMEPEKITOUEHWA SAJIBUNEK

lipemnaraerca Kaxpyn KOMMYTALOHHYD CXEMy COMPOBOXAATH
padavuell nepexmoueHud sanBuxex. Taxaa radauna NO3BOXAST OpH
npoeKTHpopakuu Gonee .6TKO BHAIMSUPOBATbL QYHKIMOHANbHHE GCOOeH-
HOCTH Kamnoi KOHKPETHON CXeMd ¥ ONPejenfTh ee COOTBEeTCTEUO
rpeGopatuaM. [lpy srcniyarTauus BOAOOTAMBHOK YCTAHOBKM TaGNHUa
nepexaoyeHult LaeT BOSMOKHOCTH GHCTPO OPHEHTHPOBATLCH B DPasAUU-
HHX CHTY&lMAX ¥ NPOMIBOAMTH HYRMHHE HEPEKADUSHWA C MAHHMAlb-
HuMH 3aTpaTaMi BPEMeHH.

B rabaunax TpyGonpoBoAH HyMepyBTCH PHMCKMMU Lappawsd,
SAUBHXKHE ~ apaGCKRMMH.

B nepmoit cTpoKe TaGnMUM yKesaHo, kakol TpyOSompoBog WM
3aBUNKA OTHINUEHH H4 PeMOHT. IIpu pesoHTe MM 38MEHE 3aRBMKKU
MOKHO PEMOHTMPOBATH M CONPAREHHHS ¢ HORl yuacTKU HONISHTODE.

Bo BTOopoit cTpoKe AaHH HOMEpa 3ajBUKEK, NEePEeKPHTUEM KOTOPHX
BHOeAAeTCs peMOHTUpYeMuil yuacTok. [onoxeHne Apyrux aagsuxex
("orkpara”, "saKpwra’) HOMKHO 0G6CHEUMBATH HOPMANbLHOS QYHKIMO~
HHPOBAHHO HROTHIDYEHHWX YUACTHOB CXEMH.

B rperneil crpoxe NpHBOAEHH HOMEpa HacOCOB WIH IPYN HACO=
COB, KOTODHE He MOI'y? yuacTBOBath B paboTe.



B uerpepTofl CTpPOKE yKkasaHH OTKANUEHHHE TPYyGONPOBOAM.

B naTON CTPOKE JOHO UKCKO HACOCOR, OCTAIMMXCA B pesepre
CBEpX TeX, KOTOPHEe OGSCHSuMBANT OTKAUKY HOPMAJIBHOPO CYTOUHOTO
npuToxa He Goxee uey 3a 20 uacos.

8. CXEMU KOMMYTAIYA JIBYX HAIIOPHHA TPYBOUIPOBOUOB
C 3, 5 U 7 HACOCAMA

Yerauosxn ¢ 3,9 u 7 Hacocamy MMenT Gonbmoe NPAKTHUSCKOR
SHayen#e, T.K. 00ECREOUMBANDT OCHOBHYO UACTh MONA BONONPHTOKOB
maxT. YCTAHOBKM C uMCAOM HacocoB 9 ¥ Gojee B NPOLEHTHOM OTHO-
meHun MMenT MeHbWuit yaennvwit Bec, XOTR B Nocrentiee SpeMa UX KO-
AMYeCTso BO3pACTaET.

Ha puc.B8 npencraeaena cxema s ABYX TpyGOUpOBONOB M TpeX
HAC0COB. 3hech OBMH paGouMit HacoC M OaMH Paboulit TPyGonposon.

B aroft cxeme 6 KOMMYTAIMOHHEX 38IBHREK Taik Xe, KAK M B TPajuIM-
onxoft (cM.pHe.7A), HO COONMHEHH OHU HO TNADANAERALHO, a NoCchego-

aaTenbHO. [IpH PEMOHTE Kaxkoro-nnGo TPYGONPOROAZ HYRHO 3AKpHDATH

ONHY BALBARKY, A He ABa. To ®e OTHOCHTCA W K PEMOHTY CaMUX KOM-
MyTAUMACHHHX 380BHREK.

Kpoue toro Gomee yNOGHHM ABASETCH JMHONHOEe, A He NpOCTpaH-
CTROHROE DACIHONOKEHHE KONNOKTOPA.

B rpagmpmoHHOft cXeMe BAS COSIMHEHUS HAcOCUB ¢ TPyfonposo-
naMn HeoSxonmMe uMeTh 9 TPOUHMKOBHX OTBOROB, B mpegnaraemoft -
rennko 3.

B oToit cxeme HeT uapaAnensHo#t PeGOTH HACOCOB, U [OITOMY
AMENMETD Kaxnoro TpyOonpopofia paBeH muaMeTpy TpyGonpoBoma A
RHUMBHDYyakbHOR DPAGOTH HACOCOB.

Tlo npunaraeMoft ¥ cXxeMe TAOAHLS HEPEKNOUEeHKH BHIHO, UTO NpPH

PeMCHTe apdoro Tpy0onpoBOAa MaH JKN0ONH SSABUEKA OTHAOUAETCHA He
Gonee OHOrO Hacoca. Tag KAX OTKAUKA CYTOUHOro mnpuroka 3a 20
YACOB OCYMECTBAASTCA OnHAM HACOCOM, TO B pesepBe Bcerpa Gyper
on#H Hacoc, T.e. N.4 TpeSoBaHxi yHOBAETBOPHETCA.

Ifpn wexahuy MOXHO MCHIONL3IOBATL MMEDLMICA B ATCH CXeMe peaepss
nabaTh -0 ¥ 6-0 aaneuxkd. lipn 4-X 3anBWRKAX cXema yJOBIETBOpAET
TPSOOBaHUAM, JUUbL NPU pEeMOHTAX TPYGLUPOBOKOB OyNeT OTLANUATHCH
Hacoc ¥ I wmm 2 3 , uro He nporusopeunt liB.

Ha puc.9 mpepcrapmeHa cxeMa KOMMYyT&IMH JIn 5-TH HBCOCOB M
R2-x TpyGorponogon. Uucio padounx HacocoB 2, ¥ NPgRyCMOTPEHa HX
napanneapHas palora Ha ouwH TPYyGONpoBON, SMBMETP KOTOpPOrc Gyger
B 1,3 pasa Gonsme 7Toro, KOTOPHA NPELYCMOTPBH AAA MHAKBARYaNb-
HOit paloTH. B sasucuMocTH OT PEMOHTHDYEMOI'0 yuacTke UUCHO HACO-
cos B peseppe OSyner I man 2, 3anemxkn I u 6 MOryT OWTHh H3BATH,
HO UPH PEMOHTS TPYSONPOBOROB HACOCH 1,2 wmt 4,5 6ymyr oTHmouarTh-
cAa.

He puc.10 npejcrapneHa cxema aas S-# Hacocop u 2-X TpyGo-
[poBOAOE, OTAMUSWMGACA OF NpepuAymed T, WI0 KOIbLEeBOX KOMNISK-
TOP B (IPEAenax HACOCHOR KAMepHW MONHOCTHLI 3aMitKyT, B 3TOM cayuae
QIS OTOKa BOSH OTHOCA Gyner xparuajidil NyTh K BHXOAY U3 HACOCw
HO#t KaMepH. 3mech TOXe NPUHATA padoTa MEYX HACOCOB Ha OAMM TPySo-
NPOBOR, GHAMETP KOTOPOr'o AOMKEH OuTh B 1,3 pasa Gonbphe anaMerpa
HMHANBROYAIBHOTO, B aTojt cXeme HacOoCH HE pASHeNeHH Ha DPPynuw,
UOBTOMy UMCKO HACOCOB B Pe3eppe APH PEMOHTAX HA KOANEKTOpe DPABHO
2.

Pasgemis Racocs Ha rpynnd, Kal 3TO CRENAHO Ha cXewe puc.9,
MORHO YMOHBIMTb UHCNO 3anpmrek ¢ 10-u mo 6-u npu pemepee I-2
Hacoca.



H puc.II npegcrasaena cxeda ais 7-H HecocoB B 2-X Tpy6o-
OpoBOROB. 3aech UpesycMorTpeHa NapannenbHas pafora 3-X Hacocos
HA OfMH TPYGONPOBOK, JHAMETP KOTOPOro pomkeH Owrb B 1,91 pasa
Goabme WHEMBIAYaNbHOro. Bce HacocH paspensHu Ha rpynnd no 2-3
Hacoca. YucHo pesepBHHX HACOCOB NMPH peMOHTaX He Koanexrope I-2.

Ha puc.I2 mpeucrasnena cxema ana 7-4 HacocoB W R-x Tpydo-
NMPOBOKOB, OTAMUAKNAACH OT NPERMAYHEH PTeM, uT0 KONBUEBOR KOomNneK-
TOD B DPENENAX HACOCHOH KaMeph NONHOCTBY 3AMKHYyT. OTO ofecHeui-
pa@r 60:16e KOPOTKMHA NyTh MAR BHXONA BOAM M3 HACOCHOR KaMEDH
Jis moGoro paboTapmero Hacoca.

9. CXEMH HOMMYTALMM TPEX HANOPHHX TPYBOIPOBOLOB
C 7,9, II ¥ I3 HACOCAMU

Ha puc.I3 npepcraBneHa cxeme axA 7-# HacocoB M 3-x TpyGo-
IpOBONOB. 346ch APENyCMOTPEHA NapannensHas padota 3-x Hacocos
Ha 2 napamlenbho pagdoTanmux Tpydonposops. Huamerp wxesporo TpyGo-
npoBsogs momked Ours B 1,17 pase Gosbme MHRWBHAYanbHoro. Ipwiato
neleHue Ha rpynne no 3-2-2 Hacoca., UMCAO pesepBHUX HACOCOB MNpPH
peNMOHTax Ha KoanexTope pasHo I-2,

Ha puc.l4 npeacTasieH MOAEPHN3NPOBAHHH BapuaHT ApPEEHLyueit
cxeMH, paspadoraHHoi uHcTuTyToM [Herporumpomax?, 3a cueP ycTaHOB-
K¥ 4-X HONONHUTENbHHX SANBWACK YNANOCH 3aMEHHTb B KaMepe 3-X-
TPyOHHI KOAKGKTOP HA 2= XTFYOHHE.

llonyrHo pexomennyeM oSpaTUTh BHHMaHH® Ha cXeMy puc.R264,
Koropas npu 7 Hacocax M 3-X TPyOOUPOBOJEX CORSPRUT BCero 3 KoMy
TEUMOHRLE 38ABAKKM.

Ha pue.IS npepcrabseHa cxema pas. 7-u HACOCOB U 3-X TpyGonpo
BOMIOB, OTAMUANLAACA OT CXeMH puc,.I3 TeM, UTO KOABLEBORt KOJINSKYOP

B Npejiensax HACOCHOH KAMepPH MONHOCThY AAMKHYT, 9T0 ofecleuusaer

Gonee KOPOTKUH NyTh OT PadoTAKero Hacoca K BHXONY W3 HACOCHOMR
Kamepu, [lpnHaTa pastueka Ha rpynnM no 2-2-2-1 Hacoca UHCIO PE36PB-~
HHX HAcocob NpH PeMoHTax Ha Koanerrope 2-3.,

Ha puc.16 npeacraniaeHa cxema aas 9-u HacocoB ¥ 3-X TpyGonpo-
BofioB. llpepycmorpena pafora 4-X Hacocos Ha 2 TpPyOoONpoBOja, UTO
3KBMBANGHTHO pasore 2-x Ha . [namerp PpyGonposopa RKOAKeH OHTH
8 1,3 pasa Gonbwe MuguBURYanbHOro. Bce HacocH paspsmeHt Ha TOH
OIMHAKOBHE Ipyrmu. YuUcHo peaepssitix HACOCOB IpH PEMOHTAX HA KOXAex-
POPS PABHO 2-M.

Ha puc.17 npegcrasiaeHa cxewae aas 9-Hacocos 4 3-Xx TpyGomposs-
JOB, OTAMYAOHAACH OT Npenspuyuwiell Ted, uTO KOALLEBO# KOANEKTOp B
Npenesax HACOCHOH KaMepH .©OJNHOCTBO B3aMKHYT. OT0 o6scneuuBaeT
KpaTuajuuii nyTh NOTOKY BOAN OT HACOCa& HA BHXOH U3 HACOCHOW KaMepH.
[lpynaro pemenne Ha 4 rpynom mo 2-2-2~-3 Hacoca., Y4ca0 PE3EPBHLIX
Hacocob DU PEeMOHTAX HA KONAEKTOpe paBHo 2-3.

Ha puc.I8 npeuncrabneHa cxema gua 9-M HacocoB H 3-X TPyGONpsc-
BOAOE, B 8TOl cxeMe npuHAT 4-TpyOHuili KOANEKTOP B HACOCHON KaMepe
¢ ToNapHuM coepuMHeHueM nepemuukamu. [lpunata pas6upka Ha & rpymn
o I-R-R-2~2- Hacoca. Uucio pesepBHHX HACOCOB KoneGaercs OoFf I-ro
no O-u B 3aBHCHMOCTU OT PEMOHTHPYEMOTO yuacTke KonmekTopa. Ina
OTCOERUHSHMA HYKHOIO YUaCTKa HEOOXONUNC NepPSKPuBATL OT 3-X Ho 6-u
saneMxer. [lonyTHO pexoMeHiyeM 06paTuTh BHUMANWe Ha cxemy puc.20B,
KOTOpadA AR 9~M HACOCOB W 3-X TPYGONPOEONOB COMEDKAT Bcero 3 B~
BUKKY,

Ha puc.I9 npeacrapscHa cxema Aasa II-u HacocoB u 3-x TpyGo-
RpoBonoB. B 370t cxeme npepycHoTpeHa pafora S5-u HacocoB Ha 2 Tpy-
donposona, AMAMETP KOTOPHX RorweH OHTh B [,4] pasa Gonbme MHAU-
BuRyansHoro. llpunara pasGuexe Ha 3 rpynnu no 4-4-3 Hacoca, Uucio
Pe3epBHHX HACOCOB Mph PEMOHTAX YYACTKOB KOANEKTOpa paBHo 2-3.



Ha puc.20 npegcrabneta cxema win II-u Hacocos u 3-x Tpydo-
NpoBOJOB, OTAHUAKWAACH OT NMpEmHAyuel Tem, uTc npouspeneHa pasbun-~
Ka Ha 4 rpyniu no 2-3-3-3 wacoca. UNCHO peaepBHEX HacocoB IpH
pemoHTe cocrapnger 3-4.

Ha puc.2I npepcrabrena cxema s 13-4 Hecocob u 3-x TpySo-
npoBopoB. [lpuasra pafora 6 Hacocor Ha 2 wpyGonpoBoga, UTO OKBH-
BaJeHTHO patore 3~x Ha I. [uamerp TpYSONpOBORA AOAKEH OuTh B 1,3
pasa (onblle MHIMBMOYsAbHOro, llpuHaTa pasGuBKe Ha 3 IpynuW no
4-4-5 HacocoB. UMCnO PeuSpBHEX HACOCOB NPU PEMOHTE YUACTHKOB KOANEH-
TOpa cocraBager 2-3.

Ha puc.22 npepcresnena cxema 5aa 13-¥ HacocoB UM 3-x TpyGo-
NPOBOROB, OTAWUAKNAACA OT Npeanaymei TeM, uTo ofpasoBado 4 rpyny
10 3=3-3-4 Hacoca. UYdcao pesspBHEX H&COCOB ypenuumioch RO 3-4.

Ha prc.23 npepcrasneHa cxeMa paa I13-u HacocoB M 3-x Tpy6o-
NPOBOROB.

B a70it cxeme o6pasoBaHo D rpyan no 3-<-2-3-3 HAacOCOB, UHIO
PE3SPBHEX HACOCOB BO3poca0 ao ¢-9,

Hano wMerh B BHIY, UTO POKOMEHAYEMHH MaTep4ad He MCKIDuaeT
BOSMOXHOCTH NOMCKA M HAXOMNEHAA JAPYIuX Conee NpMeMmeMeX as
KOHXPOTHOPO 0GBExTa pemenmit, Hanpumep, npu BHNOAHEHUH NpoeKTa
HHCTHTYT UHEeNnporunpowaxT YyCOBEPHEHCTBOBEJ ONHY U3 MPSAROKEHHEX
CX6M, 38MEHMB TPEXTPYCHHH KONAEGKTOP B Kamepe NBYXTpyOHBIM
{puc.14).

Ana cpapHMTenbHOR! OHEHKM MpepiaraeMuX BAPHAHTOB CXeM CIYKUT
Ta6émaia 3, B KOTOPOM N&HH UKCHO Hacocob ¢ DPasfuUBKON MX Ha DpYnid,
uMcRo TPYGOMPOBOKOS, UMCHO 3ANBIKEK H CCHIKA Ha HOMep pHUCYHKa,

ITpeiCTaBAAKErO AGHHNMA BapuaHT

I0. CXEdol nOMAYTAWM C OBPASUBAHMEM ABTOHOMHMX F'PYiiil

lipu uucne TpyGonpoBonos Gones 2-X PSKOMEHILYETCH NPUMEHATH
cXeMu ¢ 00PABOBAHMEM AHTOHOMIHX I'DYINI HAcOCOB, PaGOTAMMX Ha
OTNeNbHKHS TPYOONpoBouH. ilpH »T0M HOCTHPAETCA BOAMUKHOCYDL 06X0-
AUTHCH NPEASABHO MAJHM UMCIOM 380BINEK UNH HE WMETh HX BOBCE.
Toxne cxeMs MCKMOUMTERBHO HAREEHH ¥ BechbMa YHOOHH B DKCHNyaTa~
s,

Ha puc. 24 npencrasieHa KOMOWHHpOBanHas cxema aas I15-u
HacocoB ¥ D-M TPyGOMPOBONOB. (Ha COCTOUT M3 OBYX, HE CBAIGHHHX
Menmy co0o#i cucrTem. lleppar comepauT 6 HacOCOB ¥ 2 TPYyGOIPOBOMS,
Bropad - 9 Hacocos u 3 1pyGonposoga, Hacocw oSpaaywr 5 mogrpynn
fo 3 Hacoca B Kawxnoit.

B sTo#t cxeMe npu peMOHTE TPYSONPUROROL HE MAPOHCXOMUT OTKID~
UeHyA HacocoB. UMcno pesepBHNX HAacOCOB NPY PeMoHRax pasHo 5. Hay
CynerT MoKeasHO JArblle, MOKHO O6pasoRath HO &, a O WBTOHOMHEX
TDYNN, COCTOAIMX U3 3-X HACOCOB M OQHOI'O TUYUOUDPOBORA B HuUKROf.
UYueno sagestker coxpaturcHd ¢ 10-u go S-u.

Ha pre.2d upegcrapaena cxeua MONApPHOTO NOfKAUUEHAs O~it HACO~
COB K 3-M TPyGONpPOBOAEM, DaspaCoTalas WHCTUTYTOM [MNpOHKKens .

B cxeMe wucfionpb3acBali Bcero 3 xOMMyTanMOHHHE 34MBAKKM,

Cxema cOCTABNEHA HAMA 110 CHOBECHOMY ONMCAHILy, NPeRCTABACH-
HOMy B HHPODMAIMOHHOM IYCbME MHCTUTYTE M B RCTANAX MOKEP OTHi~
yacTbA OT Jaxruueckof. [logxynaer npocroTa NPHHATOrG pEliEHHA,
0o6ecleunRapllal 86 HARSKHOCTD NP HKCIULY ATALMM.

Ha puc.R0 npeacraBretn cxeus coejuuedus 7-u ¥ 9-x% Hacocos
¢ 3eMsg TPYSONPOBORAMU NyTeM NOPASOBAHUA 3-X aBTOHOMHEX Ipyni B
KamnoM BapHaHTe. YMCIO PES3EPBHNX HACOCOB MEH peMoHTax I-z. Uucno

KOMMY TBLIHOHHEX 3AlBIKEK MHHUMaNbHOS8 - N0 38 KX QoM BapHAHTE.



AT cXeMH ¥ NOJOOHHE UM AN ADYPUX UMCENl HACO-
COB ¥ TpPyGONPOBOAOB HE DpoTHBOpeuaT HobuM [IB u moryr pexomeupo-
BAThCA K NPUMaHEHIN.

OniHaxo HARO WMETb B BWLY, UTO AN CXeMH ¢ 7-0 HacocaMmu
AnamerTp TPyGonpoBoza HeoGxopumo 6pats B 1,3 pasa Gonbwe MHRMBH-
JYyansHoro p OTAMuMe OT CXEeMH Ha puc.l3, tme aro cooTHoweHHe
papHo I,I7. 9To oObAcHAeTCs TeM, uTd B cxeMax puc.26 napanaenb~
Has patota TPYGONPOBOKOB HE MNpelycMAaTpUBaeTCH .

Mna 9-% Hacocos avaMeTp TPyGOUPOBOAS Takol ®e, Kak X Ha
puc.I8. 9vn cxemu NONHOCTLY BKBABSNEHTHH H OTAMUARTCH UACIHOM
SaUBURKM W TEM, UTO NPH PEMOHTE TPYGONPOBOLOB BO BTOPOM BapHaH-

Te OTHNNYASTCH YacThb HACOCOR.
II. CXEMH KOMMYTALMW TPYBOIFOBONOB HA HOBEPYHOCTY

lipy orBOAE- BOAK 38 [TEEAEH (TPOMINIOMAUKY 38 CueT Hanopa Haco-
COB BOROOTAMBA TPYGONPOBOAH MOCAEHHErO LOMRHH OHTH COENMHEHH C
ROHANM3AINOHHEMH TPYGONpOBOjaMi # 06pasoBHBETh SRUHYD IHIpaBH~
yecKywn cucTeMmy. Cxema coeivHeHdit gonkHa GWTh Taxoi, UTOOH He
BOSHHKEJC 3aTPYLHEHMI NpH DEMORYAX KaK TPYSOnpoBOZOB BOROOTIHBA,
T&K ¥ KaHANUBAUMOHHHX, UTOOH Tak¥e DPEMOHTH He NPenATCTECBeJM
HOpManbHOMY (QYHKUMOHMPOBSHWK BOROOTIMBA.

He mumie npepycMotTpeTh BOSMOKHOCTb 8BAPMAHOIO OTBOfA BOAH
B NUBHEBY® KaHanusauno. Mower BOaHMKHYTH Takke HOROOHOCTE B
oTGOpe uacTH OTKauWBAeMON BOAM HA XO3gACTBEHHHE HYMAH.

Ha puc.27 npegcrasneHn NpuMepHNe CXeMH COSUMHEHWH BOAOOTAMB-
HHX ¥ KeHaNU3aUMOHHLX TpySonpomozos. Ha cxeme A MeHbmee uMcno
saneMmer, HO pBe u3 Hux (3-8 M 4-7) HOMMHE MMETH HMaMETD KaHaiy-
sauMoHHoro TpySonposoda. B cxeMe B nuemeTp Boex 3anBMmer GepercH
10 TPyGOLPOBORY BOAOOTIKBA.

Pemonr sapgsyrer B oTUX BapéaHT=X BOBMOXEH TOJBKO Npk Hepato-

TanIeM BOROOQTAHBE,
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Juavenue xosdppuuvenra ¢ Ta6n, 1

HYucno pabouux Hacocos

i 2 3 4 8 8 7 8 9 10

1 1,00/1,36 }1,51 {1,890 /1,88 |1,87 |2,08 2,18 |3,20 {2,88

0,877
2 1,00 | 1,17 11,80 1,41 ]1,51 |1,80 1,69 {1,76 [1,88

P=—Fe

Nfs

1,00 1,11 |1,21 |1,80 {1,88 }1,46 {1,61 {1,567

4 1,00 j1.09 1,17 }1,23 |1,80 |1,86 | 1,41

Yapcno paGoapx

TpyGonpoBonos
(<<

5 1,00 11,07 {1,14 11,18 11,25 ] 1,80

Ofuwee maxcumanbHoe
HHCJIO HACOCOB Ta6a, 2

HYucno macocos,
paborajomux Ha OGmee umcno TpyGonporoaos
ondd TpyGoupo-
BoOR 2 8 4 8 T

2 5 9 13 17 20
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Tea6n. 8,
OcHoBHBlE napaMeTpsl KOMMYTANHOHHBIX CXeM

O6mee Nenenue O6mee Hucno Homep [ O6Gumee Henenue O6mee HYucno Homep
uucHo Ha 4YCIOo 3anBmKek| pucyHka | 4meno Ha aueno sansuxex | pUCYHKA
HACOCOB | T'pymnel TP-A0B HACOCOB TPyuns TP-HOB

3 Her 2 8 TA T 2+2+8 3 3 28A

3 HeTt 2 8 8 8 3+3+3 3 o 8 18

5 HeT 3 18 B 9 3+3+8 3 3 26B

5 Her 8 10 B 9 2+2+2+3 3 8 17

5 24142 2 8 9 g 142+242+2 3 17 18

B HeT 2 10 10 11 4+4+3 3 8 19

8 2+2+2 3 3 25 11 2+3+3+3 3 8 20

7 2+3+2 2 a8 11 18 4+4+5 3 8 21

7 8+2+2 2 8 12 13 8+3+3+4 3 8 22

7 3+2+2 3 8 13 13 3+2+2+38+3 3 10 23

7 2+3+42 3 10 14 15 3+3-3+3+8 5 10 24

7 2+2+42+1 3 8 15
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HOMOI‘pﬂMMﬂ Ang onpepenendd YUCHAQ HACOCOB
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»

Homorparima ang on

Puc, 4.
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g s =] - 1
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S
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T
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G. 400 440 480 A B20 560 800 840 830 720

Pac, 5,

800 M /q

HoMorpamma ana onpegencuns ONTHMANBHONG ANaMeTpa TpyGonposona nps nonade macoca 400 -~ 800 Ma/‘{.
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Puc.B.
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B
|

TpyGonposonu (7 Hanopumiit TpyGonposon
KOJuieKTOpa 7

”@ Q6p, xnenan

3anseExka
onepaTHBHAS

LT

s, FmaBHwft
O
TMoaponsmuit Racoc

TpyBonporoa

Nonxaunpaompit
Hacoc

I‘nupuammecxne CreMbl HACOCHEIX Arperatos.
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Puc.7, Tpanaunoussie CreMsl KOMMYTAUHH [ACOCOB A TRYSONpPOBOLOS.
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1
1 2 3 4 5 6
—N“T—‘M"M’-I—{X]”‘N T ol "
1 2 3
Tabnuna nepexkmodenus 3agBUKEK
Pemout Tp~noB
A 3aABHXEK 1 11 1 2 8 4 B 8
ITepekprITHl
sanpuxKE, No 1 8 2 1,8 2,4 8,8 4,8 6
OrrmodeHbt
nacocs:, No HaT 1 1 2 2 ] 3
OTKI0TEHL 1 11 1 I HeT 1 1
Tpy6onpoBonbt
Yucno wacocon —; 9 1 1 1 i 1 )
B peasepBe

Puc, 8, Cxema xommyrauna 8-x macocop ¢ 2-Ma HamOpHLIMH TpyGonposonamu, dn= dl
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1 2 8 4 8 8
L‘”N“‘I“I“”N‘“ NT‘N“N ;L % e
2

Tabnuua nepexioveHus 3aiBHXeK

Pemoutr Tp-nosn 1 1 1 9 3 4 5 6
H BanBHXKEK

[TepekpeiTel 1 8 9 1,3 2,4 3,6 4,8 3
3anBIKKE, Ne

OTtxmoueynt
Hacochr, No Her 1,2 1,2 8 3 4,5 4,5

OTkmodens i 11 1 1 HeT 11 Il
Tpybonpopoan

Hucno macocos 9 2
B pesepse

Puc.9, Cxema xomMmyrauuu B~u HACOCOB € 2-Mf H4HOPHLIMU prf)'onpono,anH, dYL:]'SOdI
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YTo/tb YKPAWHGBI
Ne 3,1985r,

Ta6nuna nepexnrdennt sanpmxex

Pemonr Tp-nop
H 3annuxeK

10

-1
v}
<

1 11 1 2 3 4 & 8

ITepexpoirh |
BA0BHKKH 1108712105 1312435 (4657188 {79[810}19
OTKmoIen bt T
nacocsl, NeNe Her | Her| 1 1 2 2 3 3 4 4 5 5
O-rkiouennt T ) o —'
rpy6Gouposomei | 1 3] 1 {ser |uwer jmHer jwer | 11 |11 HeT | HeT 1

qMCHO HaQcocoB . ,
B peaepne 8 3 2 2 2 2 a 2 2 2 2 2

Puc, 10. Cxema xomMmyTauunn S5~u #aconoB ¢ 2~Md HanopHsiMu TpyGOIIpOROAAMM, dn" l,SOC‘
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1
1 2 8 4 B 8
D T T D<M T 1T 1 DD T 1 Pt 11
L2 3 4.5 8 L
i 5 3

Tabnuna nepexod9eHud SalBHKEK

PeMonr Tp-pos

H 3alBHXEX 1 11 1 2 3 4 B 8
MepegpoiTh!

3aNBHKKH, Ne 1 6 2 1,8 2,4 3,8 4,8 5

Orxnwgensl -

rpymst, M Her 1 1 2 2 3 8
OTxaYedsl

TpyBonpoRoaLl 1 11 1 1 HaT 11 i1
Yucno HacocoB

B peseppe 4 4 2 2 1 1 2 2

Puc, 11. Cxema xoMmyranuu T-ME HACOCOB C 2~M$ HANOPHLIMH TpyGonpasonamu, d“= 1,51 dl



YTOJib YKPAHHUI
Ne 3, 1985r,

29

1 2 3 b‘lq B 5 8
\{ t 174 -  — SO
llL]HII H_[].H
1t 2 3 4 5 8 7
Tabnuna nepexmouennil saiaBHKeK
Pemonr tp-nos
H 3a/1BHXeX 1 1n 1 2 3 4 5 6
MepexpuITh .
BARBMKKI 18 {45 28 13 {24(35{46(165
.B_TKHIO'{eHb!
nacocsl, Ne ver |wer |1 28 {123} 48514587167
O rkmoueunt 1T
Tpy6oaponoant 1 1 1 #ver tuner | 11 11 1
Yucao nacocor )
B pesepne 4 4 1 1 2 2 2 2

11

Puc,12. Cxema xoMMmyTranny 7T-u HACOCOB € 2-Ms HANOPHLIMH TpyGonposonams, dr\,= l,Sld



30

i

8
V! y 3
—1— 1™ {X}.Li 111
12;3, Aa,.é

Tabnuua nepexkio4eHus IaABUKEK

PemonT Tp-non

H 3alRHXKEK 1 11 | 111 1 2 3 4 B 8
IMepexpbiThl

sansuxxa, N | * 5 8 12,84 | 1,85 | 1,2,8 1 2 s
e 2 1| os |2 |1 | s | o2
Orxaouenst

TPpyGONpPOBOaL! 1 11 11 1 1 111 1 11 111
HYucno nacocosn

B peaepne 4 4 1 4 1 2 2 1 2 2

Puc, 18, Cxema koMMyTaud 7-u HACOCOB C 8~Ms HANOPHBIMU prﬁoupoaouamu) d,t=l,l7 CJI
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Lly300 MM 1
AHENPOTUITPOAXT P !
320600, Nnenponerponck, 7T 8
yn. Maponona, 15 D(}
10 9 11 0,260 MM
2 3 4 5 6
[T e e
1 2 3 4 5 8 7 Hacocm LHC 300
Tabnuua nepexmoteHuda 3a1BH¥EK
[Pemont 1p-mos| _ | ! )
i Gmmz; 1 1 {1 1 2 8 4 ] ] 8 7 8 9 10

[Tepek peiTht
3aA3NKKH, Ne

1 89| 68 | 2,71 1,27 2,4 3,4 |4,6,10 510! 12,8 7,80 8,10 : 6,8,9

OTKmo4en bt

HaCOCHI, Ne HeT ;| HeT Her 1,2 ; ].2 314 %) 31405 6’7 6'7 1’2 Her Her 6'7
Orrmouenst i 1 111 1 ' j . ! 11 o111 ! 1 | 1 11 111
TPy 60onpoBo1bl l et Her | i |
y oc | |
HCIIO HACOCOB 4 | 4 4 5 |
!

B peaepse i |

Puc. 14. Cxema xoMMyraunn T-u nacocop ¢ 3-Ma HaunopHeIMu Tpy6onposoaamMmu

Cornacuo widopeaannu uacruryra duenporunpomaxt (umchbMo Ne 12/12-204 or 31.08.88r.)
aaMeua Tpéx TpyGonponsonos xoaiaekropa (cxema puc.li) upyms ¢ nepexonoM wa Tpu
nepea TPYBHSIM XOAKOM MO3BONET YMEUbWHTL BLICOTY Kamepsl Ha 600 MM,
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1
Yrojib YKPAWUHL]
Neo 8, 1985r, 11
111
1 2 J 3 4 8 6 7 8
T 2 3 4 5 8 1

Tabnuya nepexknodeHus 3axBUKeK

PemouT Tp~-poB

4 SanBHKeR 1w jun| v 2l 8| 4f6 |6 |7 |8

[TepekpruITH

sanemxke, Ne | 1 8]28 |87(28| 18|24 |85/46|57(68 (17

OTKAIOYEeHE

Hacocbl, NeNe | wer {Her jwer {1 2 12 (34 1834 156|5686 T 7

1 11 111 1 11 11 ger | wer | 111 1] 111 1

OTKMIOYEHbI
TpySONpoBOALL

Yucno macocos
B pe3epBe

e

Pic.15. Cxema xoMmyTanuu T-it HACOCOB C 8~M$ HANOOHBIMU Tpy Sonpononamu, dn = l,l7d
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2 5
- b
J 8 9
1 3 s 6
N O N A R Pl
i 2 g 15 8,
1 2

Tabimuna nepeknwo4eHad SanBHKEK

Pemour tp~nos

M 3anBIXeK 1 1 111 1 2 3 4 5 a
I R b 1
[lepekpbiTh . . ) r
aaaBuxKH, Ne 4 b 8 12,3,411,3,5:1,2,8 1 ) 3
O TkioueHb! T - '
Het | HWer | Her 1 3 5 )

rpyunsi, Ne

)
[\»)

O rknoyenst

T py BOTIPOBO AN 1 1 i 1 11 111 1 11 111

1
{ucno ancocos 5 5 5 9 9 2 9 9 o
B peaepne

Puc.18. Cxema kommyraumu 9~m nacocon ¢ 3-ma Hanopupimu TpyBonposonamiu, dv,*'—*-l,BO o )



YIOJlb YKPAUHLI
Ne 8, 19851,

Puc.17. Cxema souMyramia 8-1 Hacocos ¢ 8-Msl HANOPHEIMHU Tpybonposonamu, CJQ=- I,SO(J

34

+ 11

1 2 3 4 b5 6 j 7 8
12 3 4 5 6 7 8 9
Tabnuna nepernoueHnl 3aABIKEK

PemMonr Tp-nos _

H 3aiBIKeK 1 I jin 1 P 3 4 5 6 7 8

Hepexpoitst | | |

3aUBAAUKKY, No 18 238 67 2 8 1 3 2 4 3 5 4 6 57 g 8 | 8
OrrmoueHbl T

Hacoch, No Her ger fner |12 11213413834 :56 56,789{7889
Orkhoue ol o N

TPYBO N POBOLLLE 1 Lt 1l 1 11 11 wer | wer 1111 |111 1
Yucno nacocon

B{peaepB; 5 5 ) 3 3 3 3 3 3 2 2

ISR W,

- 111
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Puc.18. Cxema xoMmyranuu 9-u HacocoB ¢ 3-Mda HanopubiMu TpyBOnpoBOLaMH

16.11.83r., onyGnuxosano Bl Ne31 ot 23.08.85r.

Anronon 2.H., XeBeneuko M.I', A.C, Ne 1174534, zaasneno

17
14 16
P11
| 18
> —P—111
1 2 8 8 9 10
LD} -
MDA T PP
1 7 8 9
Ta6mma NePEeK/IIoUeHUd 3aaBHUXKeK
Pemour rp-nos ’
S 1 11 {11 1 2 3 4 5 8 7 8 9 10 | 11 12 | 13 14 15 18 | 17
IMepekpriTsl 2,144 13, 124,183,651 48,1 57,1 68,1 7,9 |8,10 | 9,12{2,3,8, | 8,7, | 10,12 1,4,5, {4,6,8 |8,9, 1,14
sampuxku, Ne |17 118 118 1 17 ¥ 13 1 11 [14,15|14,15{11,12{11,12{12,18|12,13| 13 | 7,12 [11,18 15,17 |9,14,18/ 15
Orknpouenn 2,8
Hacocet, N HeT 1 1 28128 | 4545167 8789|8945 wer | mer | Her HeT et | Her
o)
royommonons | 1 {11 [111] 1 [ mer {mer | mer |mer |merfwer | 11 | 11 111 |wer 111 f1m1 | 1 1| |
Yucno macocos T -
B peaepse 51515 4 4 3 3 3 3 3 38 3 38 1 5 5 5 5 5 5
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4
12 ‘1
2 5
T _Li)(} — 11
B_i0_ 11
1 3 [:} 6
11 TN T 1T T 1T X 111
B! 2‘{3 4 b BV'T 8
2

Tabnuna nepewnodeHHd IALBHKEK

PeMOHT Tp~OOB
U B3aABHKEK

ot

11 111 1 2 3 4 ] 8

[lepekpLITHI

aanBKKL, Neo 4 5 8 2,3,411,8,5611,28] 1 2 3

Orknmogeunt
rpynmeL, Ne ser | Her | Mer | 1 38 5 1 3 5
OTrIoYe bl
TPyBO PO BO LK 1 11 111 1 11 111 1 11 1i1
- 4
Yucno g i
HAcocoa o 5 5 o N o X o N

B pesepse

Fuc,19, Cxema xommyrammn 11~y macocon ¢ 8-Msi manopumMy TpySonposonamu, dq =1,41 dl
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8
Dt 1
4 i
b L 11
3’ l'% 11,
2 8 5 i 8
1 I D<1 D<| I l'l é’ :‘7_ é N 1 111
5
N g —
PemonTt Tp-nos
H 3anBHXeK 1 1 11 1 2 8 4 5 8 7 8
[TepekprITh 8 7 8 2.6 1,8 2,45 (8,5,7]s.48 . 4 5
SaABHXKH
OTxniodeHbl
rpymos, Ne HeT | HeT | HeT 1 2 2 4 3 1 4 3
OTxNI0YeHBL
Tpy6011pO BOLE! 1 11 {111 1 HeT | Her 11 {111 1 11 111
Yncno Hacocom -
B peaepse 8 8 6 4 8 3 3 § 4 3 ]

Puc.20, Cxema xommyrtaunun 1l-um macocos c 3-mg nanopuwriMu TpyGonposomamu, dﬂ=l,4ld1
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4
X
— >
; ‘ ¢ 11
1 L
g i i 115
1 3 g 8
T T T X XTI T X 11
1 2 3 4 B 8 1 8
i 2
Tabnuna nepexiodiedHds 3a0BHXKEK

PeMout Tp-nos

llepexprrrst 4 5 8 (2,84 (1,8,5/1,2,8] 1 2 8
saneuxku , No

e]

r;;ﬁ:;e3§; HeT | HeT | Her 1 8 2 1 3 2

(0]

oo IS U 6 U (N SETR NS U A SO (RS U (N S I VO BV

Hucno nacocos

B peaepse T 7 7 3 2 3 3 2 3

Puc.21, Cxema xommyranus 18~u macocos ¢ 8-ms HanoprbiMu TpyGonpoBONaMu, dr[ =l,51dl
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8
e, 1
4 7
1T &
10 11 12 18,
1 2 3 5 4 8
1
T T X1 I P——111
123 a5 s, )
1 2 8

Pemour Tp~nos
K 3anBWKex 1 1 m 1 2 8 4 5 8 7 8
IlepexpriThl
sanBuKky, N 8 7 8 2,6 | 1,8 (2,4,6]| 8,5,7/8,4,8! 1 4 5
OTknouenst T
rpynner, Ne HOT | HeT | HeT 1 2 2 4 3 1 4 3
Orxmoyens:
TpyBonpononnt 1 11 111 1 Her | Her 11 111 1 11 111
Yucno Hacocoehn - - T . 4 4 4 3 4 A 3_—_ 4
B peaepbe

Puc.22, Cxema xommyranuwud 13-m macocon ¢ 3-Ma nanopusiMu Tpy6onmporomamu, dﬂ =1,51 dl-
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, X
e
2

X T I T
11 12 13
\-———w—-——l
1 2 3 B 6 7 5 10
D I e s s i 1 X s s Xt
1 2 3 4 5, 6 7 8 8 10
1 2 3 4
Tabnuuna nepexkiOYeHus SE[ABHIKEK
Pemour Tp-nos 1 11 11 1 2 3 4 5 6 7 8 9 10
d 3anBUMexn
[TepexpsITol 0T
sanpwKKE, Ne 8 8 10 {2,8118 {24,518,5,8/34,6 57 |6,10] 1 4 7
OTKTIO4eHEbI - - Ty T
rpynmsr, Ne HeT | HeT | HeT 1 2 2 5 8 3 4 1 5 4
O TKI0YeHbl ' T bl Mokl Eebebeniie Sl
TpySonpoBOaK 1 11 111 11 HeT | Her 1t HeT { Her 11 1 11 111
Yucno Hacocos i i T
B peacpme B 7 7 T 4 5 & 4 ) 5 1 4 1 4

Puc.28, Cxema kommyranun 13-u nacocos ¢ 8-ma HanopweiMu TpybBonpoeonamu, dﬂwI,SI CJI
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1
i 2 3 4
DI | ¥ IO ,_.._.,.__._]x} % 1 .
X I RN L e 1 L L D 1
J 2 3, a4 5 8
8
P "111
8 9
it T 11 X y
B 7 »lg.-.??_...m}"?/ 10
I T [ X DG .l. T T Xt Y
7 8 ] 0 11 123,
3 4
Tabnuua nepexnodeHnd 3a4BHKeEK
Pemour rTp-nos
U SAOBHXOK 1 11 111 | 1¥ Y 1 2 3 4 5 8 7 8 B 10
- — B U
aanmsn, N 1 4 (8 8 (10 | 2 1,324 8 |678/579/56,10 5 8 | 7
OTrawiens R )
rpynmer , No OTKimoYeHybIX HacoCOoB Her | 1 2 2 3 5 4 3 5 4
| Otxawoueun T o o o 7
Tpy 6O pOBOLBL 1 11 |11 1y Y i 1 11 11 111 1y y 111 1y Yy
Yncino nacocosn I R S R A N T
B peaepne 8 8 8 8 8 5 5 5 5 5 5 5 5 5 5
SOUUVUIURUUE AUSTUUIL U, SRR L SN - N

Puc.24. Cxema xommyranuu 15-u Hacocos ¢ S-—i0 Hanopsmmn TpyGonpoBonaMy
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Hucruryr TMITPOHUKEI/IDL

191011, Jleuuurpan,
Hescku#t np., 80

O6paranii
KaanaH

Y npaengemas
3aNBHKKA

ey
P

Puc.25, Cxema nomapsoro mnoaxnaiouenuda B8-u macocos 14 M 8 X4
X 3-M HanopuoiM TPyOGOHpoBONaM D.y350 MM

Cornacuo uudopmanuu uncruryra 'MIMTPOHHUKEIDL
( nucemo Ne 12-14080 ot 26.09 .83r.) rakas cxema
MHOMOKPATHO NpUMeENeHa HA BOAOOTNUBE CUIILHO
o6soaueunoro Cepepo ~Y panbckoro GOKCHTOBOIO

PYAHHAKAE,

KoMMyTausoHHbIE
3aABHXKH
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l 4 V111
9

|
\
| ]
—dN
o

Tabnune nepexioUeHns IaRBHKEN

Cxema A Cxema B
PeMORT Tp~HOB | IR R A
H 3anBUKEK 1 11 1111} 1 2 8 1 1t (111 1 2 3
Hepexp.m'rm
3anBuKKH ,Ne 1 2 3 Her 1 2 3 HeT

I

Orxmoiens]
rpynmst, No

t
N
w
St
N
w
[o
no
o
o
N
«

Yucrio Hacocor

B peaepse 2 2 1 2 | 2 1 2 2 2 2 2 2

B TR T Ty preven

Puc.26, Cxembl nonxiwdenus 7-4 H 8- HACOCOB K 8-M HANOPHLIM TpyGoupcpoaam, dn’=1,30d1



OT6Gop BOAB! Ha XOB4HCTBEHHELIE

HYXKO5
o el e -
1 ° 8

|

) T Kanannsanuonueie 8 8 {
D‘q Tpy6GonpoBonst : B

7 8 !

7 4 l |

! Y
L .

1
! i
'8 Apapuiinnit c6poc B JIHBHEBYIO %{1 70 3 4 Xg Zlo
KaHaH3ALHIO i B
e S e e ) \ j

|
i
]
TpybBonposoeasl BOAOOTIUBA D I T

e e et e+ e St e o - P

Puc, 27, Cxemptl coepinenng 2-x u 8~x Tpy6GonpoBoaoR BOAOOTIARA
C 2~Mg KaHaNH3aUUOHHBIMU TPyBOnpoROAaAME
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PA3PABOTAHO BCECOIO3HBIM HAYYHO-UCC/IEOOBATE/bLCKUM
HHCTHUTY TOM NOPHOW MEXAHUKM mm., M .M. GEIOPOBA

METOOHKA
ONMPENEJ/IEHUAl YHUCJIA HACOCOB, IUAMETPA H KO/MYECTBA
TPYBOMPOBOAOB, BHBOP KOMMY TAIHHOHHON CXEMH WAXTHHIX
BOAOOT/IMBHEIX ¥ CTAHOBOK

OTAOEN TEXHU4ECKOH MH®OPMAUUH

3aM. napekTOpa no
Orpercreennsit asa sBrimycx Kapoxaceas I'M,

gaygH0ft paGore Osopunxoe B.U.

3aB. naGoparopuectt Marpees B U,

Meronuky paspaoran m noaroTOBW] X NedaTH

x.r.4, Bennxos I1.9,
npn ydacruu H, ¢, Kouxansam JILH,

pon pefaxnmeft x.r.d. Heuymxmra I''M,




Tozn., B neyars 2I,07,87 r. Bl 00I42, %opmar 60x84 I/8 Bymara sTuxe-
roynan ,OPceTHan nesars, Yea.ned.n. 5,II.Yen.kp.-0¥r. 5,II.Y9.u81.7.5,06.
Tupax I500 »%3, Baras W4..II37,BecnaaTho.

BHU ropHo#t mexammkm mm,M.M.Demopoza
340055, Tonsux,np,  Tearpannaatt, 7,

JOIT, 340050, llopenx, yi, Aprema, 98,
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