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17 TAPAHTUN N3TOTOBUTEJIA
FapaHTUIiHBIA CPOK — 24 MecALa C AaTbl Bbinycka.

B FapaHTI/II‘/’leII\/II PEMOHT NMPUHUMAKOTCA HacCoChbl, MOJIHOCTbHO
YKOMMNNEKTOBaHHbIE M C HACTOALLMM PYKOBOACTBOM.

N3rotoButenb He NPUHUMaET peknamauunu, ecsim Hacoc Bbilen U3 cTposa no
BMHE NOTpebutens 1M3-3a HempaBUbHOW 3KCMyaTaLun Mau Npu HecobarogeHnn
yKa3aH|/||7|, npmBeAeHHbIX B PyKOBOACTBE.

npep,l'lpI/IﬂTVle-I/Bl'OTOBI/ITeflb He nprHUMaeT NpeTeH3nmn no
HEKOMMAEKTHOCTU N MEXaHNYECKNM NoBpeXAeHAMM Nocsie MOHTa>Xa Hacoca.

Mo BOrpocamMm, CBA3aHHbIM C  Ka4deCTBOM HacCOCa, o6pa|.|.|,aTbc;1 Ha
npeanpuAaTne-m3rotoBunTEb:

Poccus, 390027, r. PasaHb, ya. Hosas, 51B, nutepa X, Hex. nom. H2
1./¢. (4912) 24-02-70
e-mail: info@pulsarm.ru

http://www.pulsarm.ru
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ObopyaoBaHve TpaHCNOPTMPOBaTb B FOPW3OHTa/JILHOM MOA0XeHUW. [Mpu
TPaHCNopPTMPOBKe A0/XHA ObiTb MCKAOUEHA BO3MOXHOCTb MepeMelLieHns Hacoca
BHYTPW TPaHCMOPTHOrO CPEACTBa, a TakKe WUCK/IOYeHa BO3MOXHOCTb MonagaHus
BJ1arn, aTMocdepHbIX 0CaAKOB M MPAMbIX COHEYHbIX yYel Ha Tapy Hacoca.

YcnoBua xpaHeHus obopyAoBaHWA AOMKHbBI COOTBETCTBOBaThH rpynne «C»
rOCT 15150.

Bce nmoaBWXHbIe YacTW HACOCOB AOMKHbI ObiTb 3acTOMOPeHbl. YMNakoBKa
HacocoB AoJKHa obecneuymBatb WX COXPAaHHOCTb MNPV TPAHCMOPTMPOBKE MU
XpaHeHUW.

PucyHok 7 — MNepemelleHne HacocoB 6e3 pbiM-60aTOB

PbiM-60ATbI, Mpunaraemble K 60NbWINM HAacoCaM, AOMKHbI VCMOJb30BaThCS
ANA NoAbeMa BepXHEl YacTu Hacoca (4Buratens, OCHOBaHWsA ABuratens u paboyero
KoJieca). TU KpenaeHns He npeAHasHayeHbl 415 NogbeMa Hacoca LeMKOM.

Hacocbl 6e3 pbiM-601TOB Npu nepemMelLeHUr MOAHUMATb MPU MOMOLLM
HeWNOHOBBIX CTPOM (puUc. 7).

Hacocbl co cneumanbHbIMY  KPEMAEHUAMU MepemeLlarb Mnpy NoMoOLLn
HEMIOHOBBIX CTPOM U XOMYTOB (puUc. 8).

1
3

o

PuncyHok 8 — lNepemelleHne HacOCOB CO CneLnanbHbIMU KpenaeHuamm
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3HAYEHME CMMBOJ10B n HAAMUCEN BO3AENCTBUA
ANEKTPUYECKNX NI MEXAHUYECKUX ®DAKTOPOB

lpedynpexdeHue

YkasaHus no mexHuke 6e3onacHocmu, HeabliNoJIHeHUe KOmopbix
MoXem noejiedb O0NacHele 019 XU3HU U 300pogebs Jrodeli
nocaedcmeus.

YkazaHus no mexHuke 6630nGCHOCmU, HeeblnoJ/IHeHUe Komopbix

BHVMaHue Moxem ebi3game omkad3 0bopydoeaHus, a Makxe e2o

nospexadeHue.

PexkomeHOayuu uau ykaszaHus, obnezyarowue pabomy u

Ykasahue obecneyusarouyue HadexHyro skcnyamayuro 06opydo8aHus.

YKa3zaHus, NOMELLEHHble HEMOCPEACTBEHHO Ha 060PYAOBaHUK, HaNpPUMep:

e CTpesiKa, yKa3blBatoLLas HarnpasieHne BpaLleHus,

e 0603HayeHMe HaMoOPHOro TPYHOMNPOBOAA A/ MOAAUN NEPEKAUNBAEMON
cpeapl,

LOMIKHBI COBNOAATHCA B 0653aTe/IbHOM MOPSAKE M COXPaHATLCA Tak, UTOObI
WX MO>HO 6bII0 MPOYUTATb B JIHOOON MOMEHT.



HacToslee pykoBOACTBO MO MOHTaXy W 3KCMJyaTauuun (fanee no TeKCTy —
PYKOBOACTBO)  COAEPXWUT  XapaKTepucTukW,  CBefeHus 06  ycTponctee
OZHOCTYMeHYaToro BepTMKaNbHOrO Hacoca (MH-NalH) W yKasaHus, KoTopble
JOKHbl  BbIMOAHATLCS  MPW  MOHTaxe, 3KCAyaTauMyM U TEXHWYECKOM
obcny>xknBaHuw.

Hacocbl  cooTBetctBytOT  TpeboBaHuAM  TexHuudeckmx  PernameHTOB
TamoxxeHHoro Coto3a: TP TC 010/2011 O 6e3onacHOCTM MalnH 1 060pyAOBaHNS;
TP TC 020/2011 SnekTpomMarHMTHas COBMEeCTMMOCTb TEXHUYECKUX CPEACTB.

Jexnapauusa o cootBetctBum: EASC N RU [-RU.PA03.B.25974/24 ot
01.04.2024 r., npuHata OO0 HIMM «TEM/JIOBOAOXPAH» (390027, r. Psa3aHb, ya.
Hosasg, 4. 51B, antepa X, Hex. nom. H2).

Bo um3bexxaHne HecuYacTHbIX cny4yaeB N BO3HUKHOBEHWA HeI/ICI'IpaBHOCTeVI
BHMMaTE/IbHO O3HaKOMbTECb C PyKOBOACTBOM MNepes HavdaJloM 3KCnayataunn.

Hacroswee PykoBogCTBO 06begMHEHO C MacropTOM.

Heobxoanmo cobatogatb He TONbKO 06lWmMe TpeboBaHWA MO TEXHUKe
6e30nacHOCTW, NpUBELEHHbIe B pa3zesne "Yka3aHus no TexHuke 6esonacHocTn”, HO
M CcrheumasnbHble yKazaHUs MO TexHWKe 6e30MacHOCTW, MPUBOAWUMBIE B APYrUX
pasgenax.

1 HASBHAYEHWE U OBJIACTb MPUMEHEHNA

Hacocbl  opHOCTyneHuyaTble  BepTMKanbHble  (MH-NaiiH)  «[lynbcap»
npeHasHayeHbl 4NA NepekaunBaHna TeMJIOHOCUTENA/X1ajareHTa He arpeccMBHOrO
K MaTepuasaM MPOTOYHOW YacTW Hacoca YMCTbIX, MaNOBA3KUX, HearpeccrBHbIX 1
B3pbIBOHE30MaCHbIX XUAKOCTEN 6e3 TBepAbIX WAN BONOKHUCTbIX BKAKOYUEHWUN B:
cnmctemMax OTOMAEHMA U TeMNOBbIX CeTAX (KauecTBO BOAbl JOKHO COOTBETCTBOBATHL
TpeboBaHMAM MPUHATBIX CTaHAAPTOB A4 BOAbl B CUCTEMaX OTOMJ/IEHUA); CMCTeMax
KOHAMUMOHUPOBAHNA M CUACTEMax  XONOAOCHABXEHWS; B XKWUAbIX 1
aAMWHUCTPATUBHBIX 34aHWNAX, OOBEKTaX COLMaNbHO-KYIbTYPHOMO Ha3HauYeHUs 1 Ha
MPOMBILLIEHHbIX MPeAnPUATUAX.

Ha kopnyce Hacoca cTpesikoli 0603HauYeHO Hampas/ieHne notoka pabouel
KUAKOCTM.

6. Hacoc pabotaeT, HO nogaya Bogbl
oTcyTCTBYET

® 3aCOPEeH y4acToK Mexzy BCacblBatloLLyM TpybonpoBogoM
1 HacocoM

e MpUEMHbIN UAM obpaTHbI KnanaH 3abnokMpoBaH B
3aKPbITOM MOJIOXKEHNM

e Mpou3olINa  pasrepMeTu3aLns  BO  BcacblBatoLeM
Tpy6onpoBoge

e ronajaHune BO3jyxa BO BCaCbiBaOLLVI TPYGONPOBOA UK
B Hacoc

® BaJl 3/ieKTpoABuratena BpallaeTtcd B HenpaBW/bHOM
HanpasJeHUn

7. Mocne BbIKJIFOYEHUA Hacoc
BpallaeTcs B obpaTHOM
HanpasieHun*

e MpouvsolWna pasrepMeTM3aLvs BO  BCacbiBaloLLEM
Tpybonposoge

e MOBPEX/AEH MPUEMHBIN UK 0BPaTHBIN KnanaH

e MpuvemMHbIi uan obpaTHbI KnanaH 3abaokvpoBaH B
MOJIHOCTBIO WM YaCTUYHO OTKPBITOM MONOXEHUM

8. HerepMeTUUHOCTb  yNAOTHEHMA
Bana

® HerpasW/ibHaa peryJiipoBKa Mo BbICOTE BaJia Hacoca

e HEWCnpaBHO YM/JOTHeHWe Basa

9. Wymsl e KaBuUTaLMsA B Hacoce
e HACOC BCIEACTBME HENPABWILHOW PeryvpoBKy ero Bana
Mo BbICOTE MMEET TAXEbIN X04,
e JKCMJyaTauums 31eKTpogBuratenein ¢ npeobpasoBatenem
yactotbl (n. 9.1)
e Ha/aMuve pe3oHaHca B arperate
® Ha/JMyme NOCTOPOHHUX NPEeAMeTOB B Hacoce
10. Hacoc He OTK/HOYAEeTCA | ® faBJeHWe BbIKJHOUYEHUS YCTAHOBJEHO Ha CAWLIKOM
(OTHOCKTCA TOMBKO K Hacocam C | HOsbLUYHO BEANYUHY
aBTOMAaTUYECKOWN cncTemoit | e noTpebsieHne BOAbI OKa3ai0Ch 6ObLLE, YEM OXUAANOCH

BKJIFOUYEHNS/BbIKNHOUEHNS)

® HerepmMmetTnyeH HarHeTaTebHbil pr6OI'IPOBOA

® HenpasW/bHO YCTaHOBJIEHO HaMpaBieHWe BpalleHuA
BaJla Hacoca

e 3acopeHbl OTNOXEHUAMU TPyOOMNPOBOAbI, KaanaHbl Uam
duabTp

® HEWCnpaBHbl MPpUMeEHAEMbIE BK/IKOYATE/IN

11. Bpema 3kcnayatauum CAULIKOM
BE/IMKO (OTHOCUTCA K HacocaM c
aBTOMaTNUECKOM cucTemon
BKJHOUEHNS/BbIKNHOUEHNS)

e [laBfieHNEe BbIKJOUEHUS YCTAHOBAEHO Ha  CAWLLKOM
60/1bLLYHO BESIMYMHY

e 3acopeHbl OTNOXEHUAMU TPyOOMNPOBOAbI, KaanaHbl Uam
duabTp

® HaCOC 4YacCTWU4YHO 3aCOpPEeH Uan 336UT OTNOXEHUAMMN

4 norpe6neHMe BO/Jbl OKa3aioCb 60bllUe, Yem OXNAanocCb

e HerepmeTuuUeH HarHeTaTe/bHbIA TPy6onpoBog

16 TPAHCMOPTUPOBKA U XPAHEHUE

TpaHcnopTnpoBka 0b6opyAOBaHUSA, YNakoOBaHHOIO B Tapy, OCYLLEeCTBASETCA
KPbITbIM TpPaHCMOPTOM JIl060ro BuAa, obecrneumBarolMM €ero COXpPaHHOCTb, B
COOTBETCTBMM C MpaBuaaMu NepPeBO3OK rpy3oB, AENCTBYHOLNMN Ha AaHHOM BuUAe
TpaHcnopTa.
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14 3BALLIUTA OT 3AMEP3AHUA
lpedynpexdeHue

Ecnu 8 nepuod OnumesnbHO20 NpocmMosA B803MOXHA ONACHOCMb
3amep3aHus, paboyas Xuokocme U3 Hacoca 00/KHA CIUBAMbLCA.

Ymobel crume u3 Hacoca pabodyro XUOKoCme, omeepHume
pe3bboselie npobku omeepcmus 014 ydaneHus 8030yxa 8 20/108HOU
4acmu U C/IUBHO20 OMBepcMus 8 OCHOBAHUU HACOCA.

15 YCTPAHEHUE HEMCMPABHOCTEMN

lpedynpexdeHue

leped nposedeHuem pabom Hacoc cr1edyem 06s3amesnbHO
NOJIHOCMbIO  OMK/AYUMbL  OM  Ccemu  3J1leKmponumaHus U
UCK/IO4YUMb B03MOXHOCMb NOBMOPHO20 BK/HOUEHUS.

HeucnpasHocTtb MpuunHa HencnpaBHOCTU
1. dnexTpogsuratens nocne | e OTCYTCTBYeT Nojaya 3NeKTPOMNUTaHUs K 31eKTpoaBUraTesto
BK/IFOUEHNA He paboTaet ® Meperopenu npefoxpaHuten

4 cpa6o1’an 3aU.l,I/ITHbIVI annapar 3JiekTpoAasuratena

® NoBpeXAeHbl KOMMYTUPYHOWWE KOHTAKTbl MU KaTyLUKU
KOMMYTUPYHOLLLEro annaparta

® HeucrpaBeH MpejoXpaHuUTe b B LIENW yNpaBaeHUs

2. Cpasy nocne BpalleHUs | e HeucnpaBeH 31eKTpoABUraTesib
cpabaTbiBaeT 3alyMTHbIN  aBTOMAT | e Meperopenvt npeAoxXpaHuTen

3NeKTpoaBuraTens ® HewncnpaBHbl KOHTaKTbl 3aLLMTHOrO aBToMaTta

e 0CNabao nav NoBpPeXAEHO coeanHeHe Kabens

e HewucrnpaBHa 06MOTKa 3NEKTPOABUraTes

® MeXaHuYecku 610KMpoBaH Hacoc

e C/AVWKOM Maja YycTaBka 3allMTHOro asTomMarta Wau
BblOpaH ee HenpaBW/bHbIN AnanasoH

3. I'Ipow3Boanoe CpaGaTblBaHMe ® C/MUWKOM MaJjla YyCTaBKa 3alWWTHOro aBTOMaTa Wau
3alnUTHOro aBToMaTta Bbl6paH ee Hel'lpaBI/I}'IbeIl\/'I AnarnasoH
3N1eKTpogBuraTena ® N3MeHeHWe HarnpaXXeHua cetu

® CAULWIKOM Mai nepernaj faBsieHUA B Hacoce

4, 3aLIJ,VITHbII‘/II aBToOMaT He cpa60Tan, ® OTCYTCTBYET Nnoja4a 3/71eKTpornnTaH1Aa K 31eKTpoJBuUratesio
HO HacocC He pa60TaeT e rneperopenu npeaoxpaHuTtenu

e HeucnpasHbI rnaBHble KOHTaKTbl nnn KaTyllKa
KOMMYTaLlMOHHOrO arrapara

® HeucnpaseH npejoxpaHuTeab B Lenn yrnpasaeHua

5.Hacoc  umeeT  HecTabwibHyO | e CIULWIKOM Majo MOMEPEYHOe CeyeHne BCacblBaOLLErO
NPOV3BOANTENBHOCTD Tpy6onposoga

® 3aCOpeH y4acToK MeXJy BCacbiBatoLLMM TPy6ONpPOBOAOM
1 Hacocom

® HacocC nojAcacbiBaeT BO34yX
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2 YCNNOBHbIE OBO3HAYEHUA

Paclwumndposka ycnoBHbix 0603HauYeHMI Hacoca:

Mpumep «[Mynbcap TB 65-15 / 2», 2,2 kBT, 110 °C, 380 B

Cepwus HacocoB

HoMuHanbHbIR gnameTp BcacbiBatoLLLEro
1 HarHeTaTe/IbHOro MaTpybKoB, MM
HomMunHanbHbIM Hanop, m

Yncno nontocos anekTpoasuratens (2 nav 4)

MolwHocTb anekTpogsuratens, KBt

Pabouas Temnepatypa nepekaunBaemon xuaxkoctu, °C

Hanpsi>xeHune nutanus, B

3 TEXHUYECKNE XAPAKTEPUCTUKU
Tabsavua 1 — OcHOBHble NapaMeTpbl HACOCOB

Mapametp 3HaueHue

Temnepatypa nepekaurBaeMom Xuakoctu, °C o1 0 go +110 craHgapT (+120 gocTynHas onuwus)

MpucoeanHnTENbHBIE Pa3MeEpbI DN 32-300
MakcvmManbHoe pabouee gaBneHuve, bap 16 6ap
Knacc nzonsumm obmMoTok F

CreneHb 3aLnThbl IP55

Temnepamypa okpyxatroujeli cpedsi

YcTraHOBKa Hacoca JOMyCKaeTcs TO/NbKO B OTanAvMBaeMOM MOMELLEHUN ANs
npeAoTBpalleHns obpa3oBaHNA KOHAEHCaTa BHYTPU KOpryca 3NeKTpoaBuraTesns,
TemnepaTtypa OKpyXatoLlen cpeabl He AoskHa npesbiwath 40 °C. OTHOCUTENbHAS
B/JIaXKHOCTb BO34yXa He Jo/>KHa npeBbiwaTtb 95%.

Echm TemnepaTypa oOKpyxatollern cpeabl MpeBbIaeT MakCMMaibHOe
3HauyeHVe WaW 3aeKTpoaBuratenb yctaHoseH cBbiwe 1000 MeTpoB Hag YpOBHEM
MOopA, MOWHOCTb (P2) anekTpoasuratensa AO/KHa ynacTb M3-3a Pa3spexXeHHOCTU
BO34yXa M CBA3AaHHOrO C 3TUM HeAOoCTaTOUYHO 3PHEKTUBHOIO oxnaxaeHuns. B Taknx
CNyyasx MOXET BO3HWKHYTb HEOBXOAMMOCTb B MPUMeEHEeHMU 6onee MOLLHOro
3feKTpoABUraTens.

Pabouue xxudkocmu

Yunctble, ManoBsA3KMe, HearpeccnBHble N BprIBO6630|'IaCHb|e XKNAKOCTH 6e3
TBEPAbLIX WIN ANNHHOBONOKHWUCTbIX BKJ/IFOUEHWI. I'IepeKaqMBaeMaﬂ XKNAKOCTb He
AOJDKHa MeXaHn4eCckn Nan XMMn4yeckun BOBAGVICTBOBaTb Ha MaTtepuranbl I'IpOTOl-IHOVI
4acCTh HacocCa.



Temnepatypa pabouelt >XWAKOCTM oOMpejenseTcs TUMNOM Hacoca W
YNJIOTHEHWI. B COOTBETCTBUM C MECTHbIMUW MPEANMCaHUAMN U HOPMaMK 3aKOHa B
3aBMCMMOCTM OT TUMa MPUMEHSEeMOro JA/is Kopnyca uyryHa W obnactu
MCMO/Ib30BaHWA Hacoca MakCMMasbHas TemrepaTypa pabouyer XUAKOCTU MOXET
6bITb OrpaHMyeHa.

MakcumanbHas Temnepatypa pabouert XnaKoCTU ykasaHa Ha QUPMeHHOM
Tabnmuke Hacoca.

JaeneHue cucmemei:
MakcuManbHoe gasneHuve 1,6 Mla

Ecv nnoTHOCTB /WA BA3KOCTb XUAKOCTU OTAMUYAETCA OT MAOTHOCTU W/MUAn
BA3KOCTU BOJbI, TO MOXET NOTPebOBaTbCs YCTaHOBKA 3/71eKTPOABUraTens 6obLuel
MOLLHOCTW.

dneKTpUUecKkne XxapaKTepucTukm
YKa3aHbl Ha NacnopTHOW Tabinuke gBuraTens.
YpoBeHb 3ByKOBOTO AaBJjieHus

Tabavua 2 — YpoBeHb 3BYyKOBOIO AaBJieHUs 3NEKTPOABUraTesiel B 3aBUCMMOCTM OT
NX MOLLHOCTW W Kiacca aHeproadpdekTmeHocTn 500,

MouwHocTb Aswuratens IE2 MouwHoctb Aswuratens IE3
(kw) dB(A) (kW) dB(A)
0,37 64 0,37 62
0,55 64 0,55 62
0,75 67 0,75 65

1.1 68 1.1 66
15 73 15 71
2,2 73 2,2 72
3 75 3 73
4 75 4 74
55 80 55 78
7.5 80 75 78
11 84 11 82
15 86 15 82
18,5 86 18,5 82
22 87 22 81
30 91 30 85
37 91 37 85
45 91 45 85
55 94 55 86
75 94 75 88
90 94 90 88
110 95 110 91
132 95 132 92
- - 160 92
- - 200 92

12 PEXXM AKCNAYATALNN SNEKTPOABUTATENEN C
MPEOBPA3OBATEJIEM YACTOTbI

Nliobor  TpexdasHbln  anekTposaBuratesnb, noctaeasembln OO0  HIMM
«TEMNOBOAOXPAH>», MOXET NoAKNHOYaTbCSA K YaCTOTHOMY npeobpasoBaTento.

YacmomHbili  npeobpasosamess, 8 3asucuMocmu om mund,
BHUMaHue | Moxem cmame npu4yuHOU nogblweHHo20 Wwyma npu pabome
asiekmpodsuzamernsi.

[ns nonyuyeHus 6onee nogpobHoM nHGopMaLmMmM NPOCUM Bac cBsizaTbCs CO
cneyumanmctamn OOO HIMM «TEMJTOBOAOXPAH>.

13 TEXHUYECKOE OBC/TY>)KUBAHUE

[pedynpexdeHue

[leped nposedeHuem pabom Hacoc credyem o06s3amesnbHO
NOJIHOCMbI ~ OMKJIYUMb — Om  cemu  3/1eKmponumaHus U
UCK/IFO4YUMb BO3MOXHOCMb NOBMOPHO20 BK/HOHEHUS.

Hacocel He TpebyroT TEXHUYECKOro 06CAYXMBaHUA. Y HacoCOB, B KOTOPbIX
BC/IECTBME ANNTENBHOIO Neprosa OCTaHOBKM CryLieHa paboyas XugKoCTb, Ha Ban
MeXZay MPOMEXYTOUYHbIM KOPMycOM Hacoca U My¢dTONM, HeobXOoAMMO KamHyTb
HEeCKONbKO Karefb CUIMKOHOBOrO Macna. JTUM NpejoTBpallaeTca ciunaHue
NMOBEPXHOCTEN TOPLIEBOTO YNJIOTHEHUSA Basa.

nekmpodsueamenu  JOMKHbI  perynapHo nposepsaTbCsa. OueHb BaXHO
COXPaHATb 3/1eKTPOABMraTe/lb B UMCTOTEe AN obecneyeHus HeOHXOAMMOW
BEHTUAALMN. ECM Hacoc ycTaHOBAEH B MblIbHOM MeCTE, OH JOJKEH PEryaspHO
0CMaTPUBATLCA Y OYULLLATLCA.

Cmaska:

MoAWwnNHWKM 3nekTpoaBuraTener MowHocteto Ao 11 kBT He Tpebytot
cMa3ku. MoAWNNHUKN 31eKTpoABUraTeneil MoWHOCTbI0 OT 11 KBT BKAKOUMTENBHO
JAOMKHBI CMa3blBaTbCsl B COOTBETCTBMM C YKasaHWAMWU Ha GUPMeEHHOW Tabanuke
3/eKTpoABUraTens.

dnekTpoABuraTesb AOJXKEH CMasblBaTbCAd MaclamMW Ha OCHOBE AUTUS C
cobaroseHnem TpeboBaHNA:

e NLGI knacc 2 v 3.
e Bsaskoctb macna: ot 70 go 150 cCr npwm 40°C.

e  Temnepatypa: ot —30°C go 140°C npu noctosHHOW paborTe.
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1. 3aKpbITb 3afBWXXKY Ha CTOPOHE HarHeTaHWs Hacoca W OTKPbITb BUHT
BO3JyXOOTBOAUMKA B MPOMEXYTOUYHOM KOpryce Hacoca (puc. 6).

2. OTBEpPHYTb BMHT BbIMycka BO3Ayxa (puc. 6).

3. OtkpyTnTb NpobKy B oaHOM u3 dnaHUeB Hacoca (B 3aBMCMMOCTU OT
MOHTa>XHOTO MOJIOXKEHMWSA 3TOTO Hacoca).

4. Hacoc cnegyet 3anonHATb pabouen XWAKOCTbIO A0 Tex Mnop, noka
BCacblBaroOLLMI TPY6ONPOBOA 1 HAaCOC He BYAyT NONHOCTbIO 3anOJIHEHbI.

5. CHoBa BBepHyTb NPOHKY M MJIOTHO ee 3aTAHYTb.
6. MNOTHO 3aTsAIHYTb BMHT BbIMyCKa BO34yXa.

Mpu pacnonoXeHUn Hacoca Bbile YPOBHA >KWAKOCTU HEObXoAUMO
npesycMOTPEeTb YCTaHOBKY NMPUEMHOrO KarnaHa BO BCacbiBatoLLleM TpybonpoBoae
(obecneumBaeT yzep>xaHue cTonba XWMAKOCTM MNPV  BbIKAHOYEHHOM Hacoce),
YCTPOWCTBA 3alluTbl OT «CyXOrO XOfa» W YCTPOWCTBA YyAaneHWs BO34yxa W3
BCacbiBatolleli  Maructpaan.  XKenatenbHO — MpeAycMOTPEeTb  YCTPOMCTBO
aBTOMaTM4€eCKOM NOAMUTKM/3anoNHEHNSA Hacoca.

11.2 KOHTPOJIb HAMPABJIEHNA BPALLEHUA

CnepyeT OCyWecTBUTb KPaTKOBPEMEHHbIVM MyCcK Hacoca W BU3yalbHO
onpezenuTb HampaBJ/eHMe BpaLleHNs Basa 3aeKkTpoasuratens. YaobHee Bcero ato
Aenatb C TopLia 31eKTpoaBUraTens.

Ans  KOHTPONA Hanpas/ieHWUs BpalleHWs He C/iedyeT [eMOHTMPOBaTb
3NeKTPOABUraTeNb, MOCKO/bKY MNOCAE CHATUA MydTbl MOTPebyeTcs OCTUPOBKa Basia
Hacoca Mo BbICOTE.

MpaBuibHOE Hamnpas/ieHVe BpPalLeHUs YKa3blBAETCA CTPE/IKOM Ha KOXyxe
BEHTWUAATOPA SNEKTPOABUraTeN UMM Ha KOPMyCce Hacoca.

11.3 BK/IOYEHNE HACOCA

1. Tlepes BKIOUEHVWEM HEOOXOAMMO MOJHOCTLIO OTKPbITh 3aMOPHbIN
KnamaH Ha CTOPOHE BCAChblBaHUS Hacoca. 3aABWXKKY Ha CTOPOHe HarHeTaHus
cnefyeT OTKPbITb JINLLb YaCTUUHO.

2. Bxsrountb Hacoc.

3. Tpu nycke M3 Hacoca HYXHO YAanuTb BO3AyX, OCNIabuB A/ 3TOro
PaCroNIOXEHHbBIN B NMPOMEXYTOUHOM KOPMyce Hacoca BUHT BbiMycka BO3ayxa A0 Tex
nop, NoKa 13 OTBEPCTUS 1S BbiMycka BO3Jyxa He noTeyeT pabouas xugrocTb (puc. 6).

4.  Korga u3 Hacoca byaeT yAaneH BO3AyX, MEAJIEHHO OTKPOMTE 3aABUXKKY
Ha HarHeTaHuW. KOHTpoAMpPYITe Hanop Hacoca € MNOMOLLbIO MaHOMeTpoB. Pabouas
TOYKa A0JKHA HAaXOAWTLCA B AOMYCTMMbIX Mpegenax.
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MapameTpbl 3neKTpoaBUraTenein

Tabavua 3A — napameTpbl 3/ekTpozBuratenei knacca IE 2 B 3aBucMMoctn ot
Mogenu (ykasaHa Ha Wuabae ABuratens)
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EE =d I
71M1-2 0,37 380 0,95 13251-2 55 380 10,9 132S-4 55 380 11,6
71M2-2 0,55 380 1,34 13252-2 7,5 380 14,5 225M-2 45 380 82,7
80M1-2 0,75 380 1,77 160M1-2 11 380 21 250M-2 55 380 101
80M2-2 1,1 380 2,53 160M2-2 15 380 28,4 280S-2 75 380 137
90S-2 1,5 380 3,34 160L-2 18,5 380 34,7 280M-2 90 380 163
90L-2 2,2 380 4,73 180M-2 22 380 41,1 315S-2 110 380 197
100L-2 3 380 6,19 200L1-2 30 380 55,7 315M-2 132 380 236

112M-2 4 380 8,05 200L2-2 37 380 68,3

Tabnvua 3b — napametpbl anekTpogsuratenenn knacca IE 3 B 3aBucmmoctn ot
Moaenn (ykasaHa Ha Wnabje ABuratens)
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71M1-2 0,37 380 0,92 13251-2 55 380 10,65 225M-2 45 380 80,82
71M2-2 0,55 380 1,30 132S2-2 7,5 380 14,37 250M-2 55 380 98,46
80M1-2 0,75 380 1,72 160M1-2 11 380 20,59 280S-2 75 380 133,7
80M2-2 1.1 380 243 160M2-2 15 380 27,86 280M-2 90 380 159,93
90S-2 1,5 380 3,22 160L-2 18,5 380 34,18 315S-2 110 380 195,06
90L-2 2,2 380 4,58 180M-2 22 380 40,51 315M-2 132 380 233,58
100L-2 3 380 6,02 200L1-2 30 380 54,89 315L1-2 160 380 | 27943
122M-2 4 380 7,84 200L2-2 37 380 67,41 315L2-2 200 380 348,56
Fa6apuTHble pa3mepbl NINTbI-OCHOBAHUSA
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PucyHok 1 — FabapwuTHble pa3mepbl NANTbI-OCHOBaHUSA



Tabavua 4 — CooTBeTCTBME TUMOPa3Mepa Hacoca PUCYHKY
PucyHok A B

Tunopasmvep 40-16/2~40-50/2 100-40/2~100-52/2

50-12/2~50-81/2 125-11/4~125-48/4

65-12/2~65-80/2 150-13/4~150-50/4

80-13/2~80-70/2

100-15/2~100-34/2
4 KOMMJIEKTHOCTb

Tabamua 5 — KoMNaekTHOCTb HacocoB

HanmeHoBaHune KoanuectBo
Hacoc ogHocTyneHyYaTbin BEpTUKa/IbHbIN (MH-naiH) «[ynbcap» 1 wr.
PyKOBOZCTBO MO MOHTaXYy W 3KCryaTaLum, COBMeLLEHHOe C MacnopToM 1 wr.
PbIM-60/1T (819 HACOCOB MOLHOCTLIO cBbiwe 11kBT) 2 Wwr.
YnakoBka 1 wr.

5 PABOYNE XAPAKTEPUCTUKN N MACCOTABAPUTHbBIE MAPAMETPbDI

Pabouve xapakTepucTuky, rabaputHble pasmepbl M Macca (CnpaBOYHble
3HaueHwusa) NpuBeAeHbl B Tabanuax 6-16 B 3aBUCMMOCTM OT TMNOpa3Mepa Hacoca.

D B2

2140
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Tabanua 6 — NabapuTHble pa3mepsbl, Macca 1 paboune xapakTePUCTUKN HACOCOB

| CraHpapt chnaHua ISO7005, PN16

4-0114

H4
H5

Tunopasep| ”| @ | H A:;:S;ZH D |B1|B2|B3|B4|B5|B6|HI|H2|H3|HA|H5|LT|L2 [Macca
(KBT)|(M3/1)| (M) ™ (M) [ (MM) [(MM) [ (MM) | (MM) | (MM) | (MM) [ (MM) | (MM) | (MM) [ (MM) | (MM) [(MM) | (MM) | (KT)

32.18/2 | 11 | 12,5 | 18 |15,6~19,6] 188 | 148| 96 | 95 | 95 | 70 | 100| 90 | 142|480 120| 150|320 160 32
322172 | 1,5 | 12,5 | 21 | 18~253 | 188|166 115] 95 | 95 | 70 | 100| 90 | 149 |520] 120|150 320|160 34
32-26/2 | 2.2 | 12,5 | 26 |23,2~287]| 223 | 166|115 110| 110| 70 |100| 90 | 149|535 120| 150|320 | 160| 40
32332 | 3 | 1255 | 33 |30,6~358| 223 | 191|128 | 110] 170| 70 | 100 90 | 159 | 560] 120150320 | 160 48
32-40/2 | 3 | 12,5 | 40 |352~41,3]260 | 191|128 129|129 80 120|120 | 166]585]130| 170|360 | 180| 54
32.50/2 | 4 | 12,5 | 50 | 47,3~51 | 260|212 | 140 129|129 | 80 | 120|120 166]615]130] 170|360 | 180| 59

11 BBOJ, HACOCA B 3KCIMNNYATAL IO

YKa3zaHue

lMeped mewm, kak 8kIH04AMb HAcoc, 0653amesIbHO 3aAUMb 8 He20
pabouyro xuokocme u yoasums 8030yx. [1pu «pabome & cyxyro»
NoOWUNHUKU U yniiomHeHue 8asia Mo2ym 6blme nospexoeHsl.

lpedynpexxdeHue
Ymobel ycmpaHume onacHocme mpasmamusma
obcyxkusarouje2o nepcoHana unu nospexoeHus

a/lekmpodsueamesiss Hacoca U/aU e2o 3/1emMeHmos gbixodAujel u3
Hacoca pabouyel xudkocmeto, credyem obpamume eHUMAHUe Ha
pacnosioxeHue omeepcmusa O/ 8blnycka 8030yxd. 5mo 8
0cobeHHOCMU 8GXHO O/ cucmemMm OmOonJeHuUs UaU 20ps4e2o
8000CHAbOXeHUsA, NOCKOJIbKY N0380/Aem YCMpaHuMme onacHocmeo
NoJlyYeHUs NepCoHA/IOM 0XKO0208.

11.1 3ANO/IHEHVE HACOCA PABOYEN XXNAKOCTbIO

3akpeimele uu 0MKpebimMele cucmemsl ¢ U36bIMoYHbLIM daeseHuem neped
gcacelsarolyum ¢h1aHyemM Hacoca:

1. 3aKpbiTb 3aABWXKY Ha CTOPOHE HarHeTaHWs Hacoca W OTKPbITb BUWHT
BO3/yX00TBOAUMKa B MPOMEXYTOYHOM KOpryce Hacoca (puc. 6).

2. 3apBuXKKY

I

BuWHT BbINycka
BO3ayxa

%

PrncyHok 6 —Bbinyck BO3gyxa u3 Hacoca

BO BcCacCbiBaklOWEeM pr60ﬂpOBOAe caepyer  MegneHHo

OTKpbIBaTb 0 TeX Mop, Noka M3 OTBepPCTUA A/iA BbiMycka BO34yxa He MoKaxercs
pabouasn XnAKOCTb.

3. BuHTt BO34yXOOTBOAYUKa CnejyeT 3aTAHYThb, a obe 3a4BVXKWN MONHOCTbHO

OTKPbITb.

Omkpbimsle cucmemsl, ¥ Komopblx yposeHs pabouyeli xudkocmu Haxodumcs
HUXe oCu ecacelsaroujezo nampybka Hacoca:
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10 NOAK/TFOMEHUE 3/IEKTPOOBOPYJOBAHNA

MoakntoueHve  06BOPYyAOBaHUS  AO/MKHO  MPOU3BOAUTLCS  TOJIbKO
CMeumaancTtoMm B COOTBETCTBME C  MECTHbIMW  MpaBWaMu  3KCryaTauum
3N1EKTPOYCTaHOBOK.

lpedynpexdeHue

leped nposedeHuem pabom Hacoc cnedyem 06s53amesbHO
NOJIHOCMbIO  OMK/IIOYUMb  Om  Cemu  3/eKkmponumadus U
UCK/IIOYUMb 803MOXHOCMb NOBMOPHO20 BK/HOYEHUS.

JNeKTpUYECKMe XapaKTepuCTUKK, YyKasaHHble Ha 3aBOACKOM Tabinuke
INeKTpOABUraTens,  AOJ/KHbl  MOJIHOCTbKO — COOTBETCTBOBATb  MapameTpam
aneKTpoceTu.

3ﬂeKTpO,ﬂ,BI/IFaTeﬂb AOJDKEH NOAKNIHOYATbCA K 3JIEKTPOCETUN Hepe3 yCTpOI7ICTBO
TENN0BOM 3alnThl, NyCcKaTeNb A aBTOMATMYeCKMI BblK/tOUaTeb.

YcTpolicTBO TEMIOBOW 3alLMThl AOMKHO ObITb HACTPOEHO Ha 3HaUYEHMe TOKa,
He npeBblllaloWwee HOMWHANBHOTO (ecan ykasaHO — MaKCMManbHOFO) TOKa,
NPVBEAEHHOTO Ha 3aBOACKOM Tabanuke 3nekTpozBuratens. ABTOMATUUECKUN
BbIK/ItOUaTeNb NOAOMpPAETCs Ha HBavKallee CTaHAAPTHOE 3HAYEHME TOKa, PaBHOe
WA Bosbluee HOMWHaNbHOrO (ecaM ykasaHO — MakCMMaabHOrO) TOKa
aNeKTpoABUraTens.

MoakntoueHne TpexdasHOro 3NeKTpoABUraTesis Mo Cxeme «3Be3ga» WAu
«TPeyrofbHUK» ciefyeT NPOU3BOANTL B COOTBETCTBUM C AaHHbIMU, YKa3aHHbIMU Ha
bUpMeHHOI Tabinuke aneKkTpoaBUraTens:

® MOAK/IOYEHMIO "TPeYroNbHUK" COOTBETCTBYET 0603HaueHme «D» nan «Ax,
® TMOAK/IHOUYEHWIO «3BE3a» COOTBETCTBYET 0603HaueHme «Y».
lMeped nyckom Hacoc dosmkeH 6bimb 8 0b6s3amesnsHOM nopsoke

BHMMaHWe | 3anosiHeH pabouyell XudKocmeto, a 8030yx U3 Hez2o 0o/keH bbiMb
yoaseH.
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B4

Tabnvua 7 — FabapuTHble pa3mepbl, Macca U paboune xapakTepPUCTUKM HaCOCOB

B2

H3

B1

H2

H1

L1

CraHpapT cnaHua ISO7005, PN16

4-014

H4
H5

Tunopasep| P | Q |H A::;'g;g“ D|B1|B2|B3|B4|B5|B6|H1|H2|[H3|H4|H5| L1 | L2 |Macca
(KBT)|(M3/4)| (m) ) (MM)[(MM)|(MM)|(MM) | (MM) | (MM) | (MM) | (MM) | (MM) [ (MM) [ (MM) | (MM) [ (MM) [ (MM) | (KT)

40-16/2 | 1,1 | 12,5 | 16 |14,7~17,8{200| 153 | 94 |121|121]195]|235| 98 | 170 |520| 195 | 235|320 | 160| 32
40-21/2 | 1,5 | 12,5 | 21(19,7~22,8{200| 168 | 106 | 121 | 121|195 235| 98 | 170 [ 561|195 | 235|320 | 160| 36
40-20/2 | 22| 20 |20|14,6~23,6{200]168|106|121|121]195]|235|130|170[593|195|235|340[170| 39
40-26/2 3 | 20 |26(20,8~29,8{250]195|121]121[121]195]|235|130|190|637|195|235|340|170| 53
40-30/2 | 4 | 25 |30(26,1~352|250|215|138|121]121]195]235|130|190|663|195|235|340|170| 61
40-36/2 | 55| 25 |36(32,5~40,2{300]260| 160|167 | 167 | 195|235 | 140|225 | 785|195 | 235|440 [ 220| 90
40-50/2 | 7,5| 25 |50 |484~554|300|260|160|167|167 | 195|235 | 140|225 |785]|195 | 235|440 [220| 94




B2

CraHnpgapT nanua 1ISO7005, PN16
@165

HS

KoHcTpyKumsa TpybonpoBOAOB A0/KHA UCKNHOYaTh 06pa3oBaHMe BO34YLLUHbIX
KapmaHos (pwuc. 5).

PucyHok 5 — Bo3ayLuHble kapMmaHbl B TpybonpoBoge

He Oonyckaemcs paboma Hacoca npu 3akpeimoli 3adsuxke Ha
HazHemaHuu. MuHUManeHyr0O YUpKYyAsyuro paboydeli xudkocmu

BH1UMaHue

Tabavua 8 — TabapuTHble pa3Mepbl, Macca 1 paboure XxapakTepuCcTMKA HAaCOCOB
Tunopasvep| ” | Q| 'ﬂ::;'j;z” D |B1|B2|B3|B4|B5|B6|HT|H2|H3|H4|H5|L1|L2 [Macca
(KBT) [(M3/4)| (M) ) (MM) | (MM) [ (MM) [ (MM) [ (MM) [ (MM) [ (MM) | (MM) | (MM) | (MM) | (MM) | (MM) | (MM) | (MM) | (KT)
50-12/2 | 1,1 | 16 | 12 |10,8~152| 200|153 | 94 | 121|121 195|235 | 145 | 150 | 547 | 195 | 235 | 340|170 | 38
50-15/2 | 1,5 | 20 |15 [10,5~18,2] 200|168 106 | 121121 [ 195 | 235 145 | 150 | 588 [ 195 | 235 [ 340|170 42
50-18/2 | 2,2 | 25 | 18] 14~23,3 [200] 168|106 | 121 ] 121 ] 195] 235 145 | 150|588 [ 195 | 235 | 340 [ 170 45
50-24/2 | 3 | 25 |24 |19,2~28,4] 250|195 | 121 121|121 195] 235 | 145 [ 170|632 | 195 235 340170 55
50-28/2 | 4 | 30 | 28 |26,7~344] 250 215|138 [ 121|121 195 ] 235|145 [ 182|670 | 195 [ 235340170 | 64
50-36/2 | 55 | 30 | 36 |30,5~42,2]300] 260|160 [ 121|121 195 | 235 [ 145 [ 222|787 | 195 | 235 [ 340 [ 170 | 77
50-40/2 | 7,5 | 35 | 40 |352~452]300] 260|160 167|167 195] 235|145 | 223|788 | 195 | 235 [ 440|220 102
50-50/2 | 11 | 40 | 50 |46,1~56,1350]314 251|167 | 167 | 195|235 145 | 258 | 901 | 195 | 235 [ 440 [ 220 | 171
50-60/2 | 15 | 50 | 60 |56,8~70,7|350]314 251|167 [ 167 | 195|235 145 | 258 [ 901 | 195 | 235 | 440 | 220 | 183
50-71/2 |185] 50 |71 (65,1~80,5(350]314 251|167 [ 167 | 195|235 | 145 | 258 | 954 [ 195 | 235 [ 440 | 220 | 202
50-81/2 | 22 | 50 | 71| 76~91,6 | 350|355 267|167 | 167 | 195|235 | 145 | 258 | 981 [ 195 | 235 [ 440 | 220 | 242

10

yepe3 HACOC MOXHO obecnedums, NpuMeHU8 06B0OHYH JIUHUIO
(6atinac), coeduHsOWYy HanopHslli nampybok Hacoca ¢ JAuHuel
gcaceigaHus. MuHumaneHo donycmumelli pacxod xudkocmu 4vepes
6alinac  paseH 10% om HomuHanbHoU nodayu  Hacoca.
HomuHaneHas nodaya Hacoca — nodaya npu makcumaasHom Kri/.

9.2 USMEHEHME MOJIOXXEHUA KNEMMHOW KOPOBKW

[pedynpexdeHue

[leped nposedeHuem pabom Hacoc caedyem NOJHOCMbHO
OMK/YUMb OM 3/1eKMPONUMAHUA U UCK/IIOHYUMb 803MOXHOCMb
NOBMOPHO20 BK/HOHEHUS.

KneMmHyto KOpobKy MOXHO NOBepHYTb B Nt060e 13 4-X NOSOXEHNIN Ha Yron
90°.

3TO OCyLLEeCTBAAIOT CleAytoLLmMM 06pa3om:

1. C NOMOLLbIO OTBEPTKN CHUMALOT 3aLLMTHBIN KOXYX MydTbl. Camy MydTy
npwv 3TOM CHUMaTb HeobA3aTesbHO.

2. BbiBOpauMBatoT BUHTbI, CKPEMNAAIOLLME HACOC C 3NEKTPOABUraTeNEM.

3. [MoBopaumBatoT 3neKTpoABUraTeNb, yCTaHaBANBaAA KNEMMHYH KOPObKY
B Tpebyemoe nosoxeHwe.

4. CHoBa ycTaHaBAMBAOT BUHTBI.

5. MOHTUPYIOT 3aLUMUTHBINA KOXYX.
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Ha pucyHke:
A — ®naHueBbI BUOPOKOMMEHCATOP

B — beToHHOE ocHOBaHMe

C - Bubpoonopa

Z

PucyHok 4 — YcrtaHoBka Hacoca ¢
nomMoLLbo BM6poonop

Ycunma co CTOPOHbI pr6OI'IpOBO,£I,OB HEe AOJIKHbI nepeAaBaTtbCA Ha Kopnyc
HacocCa.

BcacbiBatoWwnii 1 HamopHbIN TPybONpoBoAbl AOCMKHbI ObITb MPaBUABHO
CMPOEKTUPOBAHBI.

[ns 3aWmnThl Hacoca OT rPsA3nN U OTNOXEHUM He CefyeT YCTaHaBAVBaTb ero B
CaMOMN HUXXHEN ToUKe CUCTEMDbI.

Hacocbl pekomeHAyeTcs ycTaHaBavBaTb Ha OETOHHbIA - GyHAAMEHT C
pa3mepamu, ykasaHHbIMW B Tabaunue 17.

Tabavua 17 — Pasamepbl 6eTOHHOro GyHAaMeHTa

Bec Hacoca, kr L, mm B, mm H, mm
150< G <200 620 620 300
200< G <300 720 720 350
300< G <400 800 800 400
400< G <500 850 850 425
500< G <600 900 900 450
600< G <700 950 950 475
700< G <800 1000 1000 500
800< G <900 1050 1050 525
900< G <1000 1050 1050 550

1000< G <1100 1100 1100 550

1100< G <1200 1150 1150 560

1200< G <1300 1150 1150 580

1300< G <1400 1200 1200 600

1400< G <1500 1200 1200 610

1500< G <1600 1250 1250 620
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B3

B4

H3

H2

H1

L1

Cranpapt ¢nanua 1ISO7005, PN16

4-214

H5

Tabnuua 9 — FabaputHble pazmepsbl, Macca U paboure xapakTepUCTUKN HacOCOB

toopamep| 7| 2 | H A:::;;Z“ D |B1|B2|B3|Ba|B5|B6|HI|H2|H3|Ha|H5|L1]| L2 [Macca

(kBT) | (M3/4) | (M) ) (MM) | (MM) [ (MM) | (MM) | (MM) [ (MM) [ (MM) [ (MM) | (MM) | (MM) [ (MM) | (MM) | (MM) | (MM) | (kT)
65-12/2 | 15| 25 | 12| 8~155 | 200|168 | 106 | 121|132 | 195 | 235 | 135|170 | 598 | 195 | 235 | 360 | 180 | 45
65-15/2 | 22 | 30 |15]12,5~204] 200|168 | 106 | 121|132 | 195 | 235 | 135|170 | 598 | 195 | 235 | 360 | 180 | 48
65-20/2 | 3 | 30 |20|182~252]|250| 195|121 | 121132195 |235| 135|190 | 642 | 195 | 235|360 | 180 | 57
65-22/2 | 4 | 40 | 22| 15~29,5 250 | 215|138 | 121132195 |235| 135|190 | 668 | 195 | 235|360 | 180 | 66
65-30/2 | 55 | 40 |30]266~343]|300|260|160 | 121132195 |235| 135|230 785|195 |235|360| 180 | 79
65-34/2 | 7,5 | 50 |34]306~402]300|260| 160 | 121|132 |195|235| 135|230 785|195 |235|360| 180 | 89
65-42/2 | 11 | 50 |42 [351~479]350 314|251 (167|169 | 195|235 | 155|260 | 913 | 195 | 235 | 475 |237,5] 175
65-52/2 15 | 50 |52|451~584|350|314|251]|167 [ 169|195 |235| 155|260 | 913 | 195 | 235 | 475 |237,5]| 185
65-60/2 |18,5| 60 |60 |554~674|350|314|251|167 | 169 | 195 | 235 | 155 | 260 | 957 | 195 | 235 | 475 | 237,5| 206
65-70/2 | 22 | 70 | 70| 62~814 | 350 | 355|267 | 167 | 169 | 195 | 235 | 155 | 260 | 993 | 195 | 235 | 475 | 237,5| 246
65-80/2 | 30 | 70 |80 | 70~92,1 | 400|397 | 299 | 167 | 169 | 195 | 235 | 155 | 260 [1084| 195 | 235 | 475 | 237,5| 316




Tabaunua 10 — NabapuTHble pa3mepsl,

H3

H2

H1

SN

il

L1

s

CraHpapT onaHuya 1ISO7005, PN16
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Toropaaep| ”| 2 | A:::s;‘;” D |B1|B2|8B3|B4|B5|B6|HI|H2|H3|H4|H5| LI ]| L2 [Macca

(KBT) | (M*/4)| (M) ™) (MM) [ (MM) | (MM) | (MM) [ (MM) [ (MM) | (MM) [ (MM) [ (MM) | (MM) | (MM) | (MM) | (MM) | (MM) | (k)
80-13/2 | 3 | 50 | 13 | 92~20 | 250|195 | 121 | 121 | 132 | 195 | 235 | 127 | 200 | 644 | 195 | 235 | 440 | 220 | 61
80-19/2 | 4 | 50 | 19 | 152~25 | 250 | 215 | 138 | 121 | 132 | 195 | 235 | 127 | 200 | 670 | 195 | 235 | 440 | 220 | 69
80-23/2 | 55 | 50 | 23 |136~283]300 | 260 | 160 | 121 | 132 | 195 | 235 | 127 | 240 | 787 | 195 | 235 | 440 | 220 | 83
80-29/2 | 7,5 | 50 | 29 |21,5~346] 300 | 260 | 160 | 121 | 132 | 195 | 235 | 127 | 240 | 787 | 195 | 235 | 440 | 220 | 93
80-30/2 | 11 | 80 | 30 |26,5~41,8] 350 | 314 | 251 | 167 | 175 | 195 | 235 | 145 | 275 | 918 | 195 | 235 | 500 | 250 | 176
80-38/2 | 15 | 80 | 38 | 34~481 | 350 | 314 | 251 | 167 | 175 | 195 | 235 | 145 | 275 | 918 | 195 | 235 | 500 | 250 | 187
80-47/2 |18,5| 80 | 47 |382~592| 350 | 314 | 251 | 167 | 175 | 195 | 235 | 145 | 275 | 962 | 195 | 235 | 500 | 250 | 208
80-60/2 | 22 | 80 | 60 |502~72,1] 350 | 355 | 267 | 167 | 175 | 195 | 235 | 145 | 275 | 998 | 195 | 235 | 500 | 250 | 247
80-70/2 | 30 | 80 | 70 |532~79,7] 400 | 397 | 299 | 167 | 175 | 195 | 235 | 145 | 275 |1089] 195 | 235 | 500 | 250 | 318

12

0,25 -4,0 kBt Csbilwe 5,5 kBT

300 mm 1™

PucyHok 2 — PacctosiHMe A0 CTeH/NoToKa 419 HaCOCOB

=i

HpeHaxHoe / -
oTBepcTUe

PucyHok 3 — PacnonoxeHune gpeHaXKHOro otBepcTna Bo dGaaHLe
anekTpoaBuraTens

Ans obecriedyeHns onTMManbHOM pPaboTbl Hacoca, a TakxKe CBeAeHuUs K
MUHUMYMY LyMa U BMBpaLum BO BpeMs paboTbl, HEOOXOAMMO MpesyCMOTPeTb
crocobsbl raweHns Bubpauumn Hacoca. CambiMK 3GPEKTUBHBIMU CPEeACTBAMMU A
WCKNHOYEHMS LWIYMa W BUBpaL KM ABASHOTCS BUBporacsLyme onopbl 1 BUBPOBCTaBKM.

Mepes ¥ 3a HAaCOCOM peEKOMEHAyeTCs YyCTaHaBAMBaTb 3aABUXKW. 3TO
MO3BO/NIAET He C/AMBaTb >XWAKOCTb M3 TPybOMpPOBOAOB MNPV MPOBEAEHMN
TEXHUYECKOro 06CNyKMBaHUA Hacoca.

Hacoc MOXHO MOHTMpPOBATb HEMOCPEACTBEHHO B TpybOMpoBOAbl MNpu
yCci0BUKW, 4YTO TpybonpoBOAbl C KaXAOW CTOPOHblI OT Hacoca MMetoT
COOTBETCTBYHOLLME OMOPHI.

Hacocbl ¢ anekTpogBuratensamm MolHocTeto ot 11 kBT n Bbiwe cneayeTt
yCTaHaB/MBaTb Ha HETOHHOE OCHOBaHMWE C NUCMOJIb30BaHNEM BMOpoonop (puc. 4).
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e OTKa3 BaXHenLWunx GpyHKUMI obopyaoBaHMS;
®  BO3HWKHOBEHWE OMacHOCTW ANA 340POBbA U XM3HW NtOAEl BCeACTBME
3NeKTPUNYECKMX N MEXaHNYECKNX BO3LAENCTBUNA.

3KcnayaTaumoHHas HaZEeXHOCTb NnocTaB/iseMoro obopynoBaHus
rapaHTMpyeTCs TONbKO B C/lyYae MPUMEHEHUS B COOTBETCTBUU C GPYHKLIMOHANBHBIM
Ha3HaueHveM cornacHo pasgeny 1. MpeaenbHO fONYCTUMbIE 3HAYEHWS, YKa3aHHbIe
B TEXHWUECKUX XapaKTepucCTuKaX, AOKHbl 0bs3aTeNbHO cobatofatbCsi BO BCEX
cyyasix.

9 MOHTAX
lpedynpexdeHue

B ycmaHoskax 014 nepeka4yusaHusa eopsqux paboyux xxudkocmel
ciedyem UCKIIOHYUMb B0O3MOXHOCMb C/IyHaliHO20 KacaHus 1to0bMu
20pAYUX HAPYKHbIX hogepxHocmed.

9.1 MOHTAX HACOCOB

Hacoc cnegyet yctaHaBAMBaTh B OTananMBaeMOM M XOPOLLO BEHTUANPYEMOM
NoMeLLEHNN.

CTpenkv Ha Kopryce Hacoca yKasblBalOT Hanpas/ieHvie MoToka pabouer
XUAKOCTM.

Hacocbl ¢ auratensimm mMowHocTbio A0 11 kBT MoryT 6bITb yCTaHOBAEHbI
HEeMoCPeACTBEHHO Ha FOPW3OHTaJbHbIA WAM BepTUKasbHbIN TPyObOMpoBOA, Mpu
YCNOBUW, UTO TPYOOMPOBOA MOXET Bblep>KaTb Maccy Hacoca.

Hacocbl ¢ auratensmu mouwHocteto 11 kBT v 6osblue Moryt ObiTh
YCTaHOBJ/IEHbI TONbKO Ha TOPWU30HTa/IbHLIM TPybOMpPOBOA C BepTUKaabHbLIM
pacrnosioXxeHvem fApuratensa. B 3aTtom cayyae HacoCc He JOJKeH onupaTtbCs Ha
TpybonpoBog (T.e. HACOC CeayeT yCTaHaBAMBATb Ha MOJYy).

Ans  TexHuuyeckoro oBCAYXKMBaHWA Hacoca HeobXxoaMMO COXPaHUTb
CNesyoLWmin 3a30p MeXXAy TOPLIOM 3/1EKTPOABUraTENsl CTEHOW (MOTONKOM):

e 300 MM anis anekTposBuratesien MOWHOCTLH0 10 4,0 KBT BKIHOUNUTENBHO;
° 1 M Ans aneKTpoABUraTeNe MOLWHOCTLHO CBbille 5,5 KBT (puc. 2).

Ecan Temnepatypa paboueli XXUAKOCTM HUXKe TemrepaTtypbl OKpy>KatoLien
Cpefbl, TO Ha MOBEPXHOCTM Hacoca W 3/eKTpoABuratens MOXET obpa3oBaTbCs
KOHAeHcaT. B 3Tom cnyyvae Heo6xoAMMO obecrneunTs, YTODb! ApeHaxHoe OTBepCTUe
BO ¢GnaHue 3nekTpozBuratens 6Obi0  PacroNiOXeHO BEPTMKAAbHO BHU3 U
OCTaBasoCb OTKPbLITbIM (PUC. 3).
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Crangapt dnaHua 1ISO7005, PN16

@220

8-018

H5

Tabavua 11 - Fa6ap|/|THb|e pa3mepbl, Macca u pa60l4|/|e XapaKTepuCTUKM HacoCcoB

Tunopaawep] P | @ | H A::f‘:j;:” D |B1|B2|B3|B4|B5|B6|H1|H2|H3|H4|H5|L1|L2]| DI |Macca

(KBT) [(M/4)| (M), ) (MM) | (MM) | (MMm) [ (MM) | (MM) | (MM) [ (MM) | (MM) | (MM) [ (MM) | (MM) [(MM) | (MM) | (MM) | (MM) | (kr)
100-10/2 | 3 | 60 [ 10| 73~154[250 | 195|121 [121[148| 195|235 | 135|190 | 642 | 195 | 235 | 450 | 225 |4-¢14| 61
100-15/2 60 | 1512,8~19,2| 250 215|138 | 121|148 | 195 | 235|135 | 190 | 668 | 195 | 235 | 450 | 225 |4-d14| 65
100-17/2 | 55| 80 |17 [11,1~222|300 | 260 | 160 | 121 | 148|195 | 235 | 170 [ 230 | 820 | 195 | 235 [ 500 | 250 |4-d14| 92
100-22/2 | 7,5 | 80 |22 [17,5~26,7| 300 | 260 | 160 | 121 | 148|195 [ 235 | 170|230 | 820 | 195 | 235 | 500 | 250 |4-d14| 102
100-27/2 | 11 | 100 | 27 [19,6~34,5]350 | 314 | 251 (123 [ 148 195|235 | 170|265 | 933 | 195 | 235 [ 550 | 275 |4-d14| 172
100-34/2 | 15 | 100 | 34 [26,5~40,5|350 | 314 | 251 (123 [ 148 195|235 | 170|265 | 933 | 195 | 235 [ 550 | 275 |4-d14| 182
100-40/2 {18,5]| 110 | 40 [355~44,7| 350 | 314 | 251 | 167 | 167 | 290 | 350 | 170 | 270 [ 982 | 290 | 350 | 550 | 275 |4-¢19| 221
100-48/2 | 22 | 120 | 48 [455~56,7| 350 | 355 | 267 | 167 | 167 | 290 | 350 | 170 | 270 [1018] 290 | 350 | 550 | 275 |4-¢19| 260
100-52/2 | 30 | 130 | 52 |44,5~57,9| 400 | 397 | 299 | 167 | 167 | 290 | 350 | 170 | 270 [1109] 290 | 350 | 550 | 275 |4-¢19| 331
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Tabanua 12 — NabapuTHble pa3mepsbl, Macca 1 paboune xapakTepUCTUKI HAaCOCOB

Tunopaswep| P | 2 | A A:::j;‘;” D |B1|B2|B3|B4|B5|B6|HTI|H2|H3|H4|H5| L1 | L2 [Macca
(kBT)|(M3/4)| (™) ) (MM) | (MM) [ (MM) [ (MM) | (MM) | (MM) [ (MM) | (MM) | (MM) | (MM) | (MM) | (MM) | (MM) [(MM)| (KT)

125-11/4 |55 | 120 | 11| 8~153 ]300 260|160 170205 | 290|350 245|235 900 | 290350 [620[310] 145

125-15/4 | 7,5 | 120 | 15 [11,8~18,4] 300 | 260 | 160 [ 170 | 205 | 290 [ 350 | 245 | 235 [ 900 | 290 | 350 | 620|310 | 155

125-18/4 | 11 | 160 | 18 [14,3~22,7]350 | 314 | 251 [ 191 | 225 [ 290 [ 350 | 245 | 290 [1033] 290 | 350 | 800 [ 400 | 252

125-22/4 | 15 | 160 | 22 [16,5~25,9]350 | 314 | 251 [ 191 [ 225 [ 290 [ 350 | 245 | 290 [1077] 290 | 350 | 800 [ 400 | 273

125-28/4 |18,5] 160 | 28 |23,7~33,5] 350 | 355 | 267 | 219 | 248 290 | 350 | 245 | 285 [1108] 290 [ 350 | 800 [ 400 333

125-33/4 | 22 | 160 | 33 [28,4~37,3 350 | 355 | 267 | 219 | 248 | 290 | 350 | 245 | 285 [1146] 290 [ 350 [ 800 [ 400 | 362

125-40/4 | 30 | 160 | 40 |35,6~44,0] 400|397 | 299 | 261|273 | 290 | 350 | 245 | 320 [1226] 290 [ 350 | 800 [ 400 | 454

125-48/4 | 37 | 160 | 48 |42,7~51,6] 400 | 446 | 322 | 261|273 | 290 | 350 | 245 | 320 [1249] 290 | 350 | 800 [ 400 | 524

14

e [lpu nepekaumBaHUM ropaYvent >KUAKOCTU HEOBXOANUMO MPUHATL MEpbI
Mo 3aluTe nepcoHana OT BO3MOXHbIX TPaBM, CBA3aHHbIX C KOHTAKTOM C ropsaYMMm
MOBEPXHOCTAMMN HACcOCa 1 XKUAKOCTHHO, a TakKe NMposiBAsATL 0COOYHD OCTOPOXHOCTb
npy OTKPY4YMBaHUM MPOBOK.

e Creuogexpaa OOCAYXK/BAIOLWEro rMepcoHasa He JOKHA WMETb
CBOOOAHBbIX U  pa3BeBalOWMXCA YacTei, UTOObl WCKAKUUTL MonajaHue BO
BpaLLatoLLe YacT Hacoca.

e [lpu 3aMeHe UM peMOHTe Hacoca CaeAyeT MOJHOCTbIO CIUTb KUAKOCTb
n3 Hero 1 obecneunTb NOJHBIN COPOC faBAEHUS.

e [lpv BbINONHEHWM PaboT C HacOCOM, KOTOPbIM paHee MepekauyvBa
TOKCUYHbIE >KMAKOCTW, HEOBXOAMMO MCMOJb30BaTh CPeACTBa 3alMTbl U n3beratb
KOHTaKTa C ocTaTkamu >KUAKOCTH.

e  3anpeleHo JAeMOHTMPOBaTb VMELLMECH 3alUWTHbIE OrpaxzaeHus
MOABWXKHbIX Y3/10B 1 feTanel, ecim 06opys0BaHNE HAXOAUTCA B SKCryaTaLmm.

e [lo oOKOHYaHUM paboT BCe [AEMOHTUPOBAHHblE 3alUUTHblE W
NpefoxpaHuTeNbHble YCTPOWCTBA AO/XKHbI OblTb YCTAHOBAEHbI Ha MECTO WU
BKJIFOYEHbI.

e lI3MeHeHMEe KOHCTPYKLMW Hacoca JOMnyckaeTcid TOJAbKO Mnocae
cornacoBaHus ¢ npousBoanTenemM. PrpMeHHble 3anacHble y3/bl U AeTanu, a Takxke
paspelleHHble  KOMIIeKTyoWmne  npu3BaHbl  0becneyntb  HaZEXHOCTb
akcnayataummn. FpriMeHeHve y310B U geTanen Apyrux npov3BOAUTENEN CHUMAaET
OTBETCTBEHHOCTb MPOM3BOAUTENS 3@ BO3MOXHbIE MNOCNEACTBUIS.

7 TPEBOBAHUA K OBC/TY>KUBAIOLLLEEMY NMEPCOHANY

MoHTax, BBOZ B 3KCRJyaTaLMio, TexHuyeckoe ob6Cay>XMBaHWe, MOUCK WU
yCTPaHeHMe HencrnpaBHOCTEN JOJKHbI MPOM3BOAUTLCA  KBaANGULMPOBaHHbLIM
nepcoHanoM, obnasarolWwmii 3HaHMEM W OMbITOM MO MOHTaxy W 0BCAyXMBaHUIO
HacocHoro obopyoBaHNs, 03HaKOMJIEHHBIM C KOHCTPYKLMEN Hacoca 1 HaCcTOSLLMM
PYKOBOACTBOM B  CTPOroM  cootBeTctBMM € «[lpaBunamu  ycTponctea
anekTpoyctaHoBok» (MY3) un «MpaBunamu TexHukn HeszonacHOCTU  npwu
3KcnayaTaumMm 3n1eKTpoycTaHoBOK notpebutenen» (MNTB).

8 NOCNEACTBUA HECOBJIFOAEHUA NMPABUJ1 BESONMACHOCTU

HecobntoaeHre npaBun 6e30MacHOCTM MOXET MoBAedyb 3a cObor Kak
TSXKENble MOCAACTBUS A5 340POBbSA M XMU3HN YeNOBeKa, Tak U CO34aTb OMACHOCTb
A8 OKpy>KaroLel cpeabl n obopyaoBaHusa. HecobatogeHune ykasaHW MO TEXHUKE
6e30MacHOCTM MOXET TakXKe MPMBECTM K aHHYAMPOBaHMIO BCEX FapaHTUIAHbIX
0653aTeNnbCTB NO BO3MeELLLEHNIO yilepba.

B uyactHoCTW, HecobtoaeHne TpebOoBaHUIM TEXHUKM GE30MAaCHOCTU MOXET,
Hanpumep, Bbl3BaTb:
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Tabanua 16 — NabapuTHble pa3Mepbl, Macca 1 paboune xapakTepuUCcT1K HaCOCOB

[JwuanazoH
Haropa
(M)
300-15/4 | 55 | 900 | 15 | 85~22,7 [ 550|484 | 367 [ 345|250 | 440 | 290 | 649 |1720|1200| 600 | 907
300-20/4 | 75 | 900 | 20 [14,5~264|550 | 547 [ 407 | 345|250 | 440 | 290 | 649 |1720]1200| 600 | 1075
300-25/4 | 90 | 900 | 25 | 20~30,8 [ 550 | 547 [ 407 | 380 | 280|480 | 290 | 659 |1850|1200| 600 | 1230
300-30/4 | 110|900 | 30 | 25~345 [ 660 | 645 [ 535|380 | 280|480 | 290 | 699 |2000|1200{ 600 | 1570
300-35/4 [132]900 | 35 |296~386|660 | 645 | 535|380 | 280|480 | 290 | 699 |2150/1200| 600 | 1650
300-44/4 | 160|900 | 44 |37,5~49,5|660 | 645 | 535|380 | 280 | 480 | 290 | 702 |2150|1200| 600 | 1790
300-55/4 [ 200|900 | 55 |49.2~582|660 | 645 | 535|380 | 280 | 480 | 290 | 702 |2150|1200{ 600 | 1905

P Q H
(KBT)|(M¥/ )| (M)

D [B1|B2|B3|B4|B5|HT|H2|H3| Ll | L2 [Macca

Tunopasviep (MM) | (MM) | (MM) | (MM) | (MM) | (MM) [ (MM) [ (MM) | (MM) | (MM) | (MM) | (KT)

6 TEXHNKA BE3OMNMACHOCTU

Mpn BbINOAHEHUN PabOT AOMKHBI COBOAOAATLCA MPUBEAEHHbIE B AaHHOM
PYKOBOJCTBE YKa3aHWs MO TEXHWKe B6e30MacHOCTY, CyLWEeCTBYHOLLME HaLMOHaNbHbIe
npeAnucaHns no TexHuke 6e30macHOCTV, a Takxke /tobble BHYTPEHHME
npeAnVcaHns Mo BbIMNOJAHEHUIO pPaboT, 3KkcrnayaTauuy obopyaoBaHUSA U TEXHMKE
6e30MacHOCTY, AeNCTBYOLME ¥ NOTPEBUTENS.

e Ob6opyaoBaH/We JOXKHO ObiTb WCMOAb30BAaHO TOJILKO - MO CBOEMY
NPAMOMY Ha3HaYeHU0 B COOTBETCTBUMM C TEXHUUYECKUMWU XapaKTepucTUkamu,
YCNOBUSAMMN 3KCMyaTaln M yKasaHUsSMK, TMPYBEAEHHbIMU B COOTBETCTBYHOLLMX
pasfenax pyKOBOACTBa.

e [epes npoBeaeHveM paboT  HeobxogMmo  ybeauTbcs,  4TO
3NEKTPONUTAHNE OTKIFOUEHO 1 MPUHATLI BCE MEPbI, CKIHOYatoLLMe ero ciyyanHoe
BK/tOUeHMe. MNogava NUTaHKsA Ha HacoC Pa3peLlaeTcs TOJbKO MOC/ie 3aBepLUeHMs
paboT.
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Tabanua 13 — FabapuTHble pazMepsbl, Macca U paboure xapakTepucTukm

B2

B1

Cranpapt cdnanua ISO7005, PN16

2285

8-022

H4
H5

HacocCoB

Tunopasmep

P
(kBT)

Q
(/4)

H
(™)

[vanasoH
Haropa

(M)

D
(Mwm)

B2
(Mm)

B3
(MMm)

B4
(Mm)

B6
(MMm)

H1
(Mm)

H2
(Mm)

H3
(Mm)

H4
(MMm)

H5
(Mm)

L1
(Mm)

L2
(Mm)

Macca

(kr)

150-13/4

11

200

13

11~16,7

350

251

202

242

350

245

275

1018

290

350

800

400

244

150-17/4

15

200

17

152~20,7

350

251

202

242

350

245

275

1062

290

350

800

400

281

150-22/4

18,5

200

22

20,2~26,3

350

267

231

265

350

245

285

1108

290

350

800

400

346

150-25/4

22

200

25

224~296

350

267

231

265

350

245

285

1146

290

350

800

400

379

150-34/4

30

200

34

31,6~391

400

299

231

265

350

245

315

1221

290

350

800

400

457

150-41/4

37

200

41

39,3~454

450

322

262

285

350

260

285

1229

290

350

800

450

536

150-50/4

45

200

50

48,7~54,5

450

322

262

285

350

260

285

1254

290

350

800

450

559
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Tabanua 14 — FabapuTHble pa3Mepsbl, Macca U paboure xapakTepucTukm
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(kBT)

Q
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H
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[JwnanazoH
Hanopa

(m)

D
(Mm)

B1
(Mm)

B3
(Mm)

B4
(Mm)

H1
(Mm)

H3
(Mm)

H5
(Mm)

L1
(Mm)

Macca

(kr)

B3

B4
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Houne xapakTepuCT1KL HaCOCOB

Tunopasvep

Pl Q
(KBT)|(M*/1)

H
(m)

[wvana3oH
Harnopa

(m)

D
MM)

(Mm)

B3
(MMm)

B4
(MMm)

B6
(Mm)

H1
(Mm)

H2
(MMm)

H4
(MMm)

H5
(Mm)

L1
(MMm)

Macca
(kr)

200-16/4

18,5

300

16

12,1~23,5

350

355

253

308

270

1263

420 {1000

415

250-16/4

30 | 500

16

132~206

400

397

297

371

470

300

502

390

470

1100

543

200-20/4

22

300

20

16,3~27,5

350

355

253

308

270

1301

420 /1000

427

200-24/4

30

300

24

21,5~28,6

400

397

263

312

270

1418

4201100

490

250-19/4

37 | 500

19

16,6~22,7

450

446

297

371

470

300

532

390

470

1100

615

200-32/4

37

300

32

28,7~35,6

450

446

263

312

270

1471

420 |1100

602

250-22/4

45 | 500

A

19,8~26,2

450

446

297

371

470

300

532

390

470

1100

645

200-36/4

45

300

36

33~39,6

450

446

263

312

270

1496

4201100

635

250-29/4

55 | 500

29

241~34,6

550

485

297

353

520

300

534

440

520

1100

770

200-48/4

55

300

48

42,9~52,6

550

485

281

322

270

1553

4201100

706

250-36/4

75 [ 500

36

324~39.2

550

547

297

353

520

300

534

440

520

1100

895

200-53/4

75

300

53

50,1~557

550

547

281

322

270

1625

4201100

777

250-47/4

90 | 500

47

42,2~53,6

550

547

322

374

520

305

539

440

520

1200

1021

200-13/4

22

400

13

9,5~17,5

350

355

253

308

270

1301

420 {1000

430

250-56/4

110 | 500

56

51.2~616

660

620

322

374

520

305

584

440

520

1200

1357

250-12,5/4

30 [ 630

12,5

91~185

400

397

297

371

470

300

502

390

470

1100

545

200-20/4

30

400

20

15,5~24,6

400

397

253

308

270

1346

420 1000

492

250-14/4

37 | 630

14

11,2~20,5

450

446

297

371

470

300

532

390

470

1100

617

200-23/4

37

400

23

18,5~28,5

450

446

263

312

270

1471

42011100

605

200-27/4

45

400

27

22,7~32.2

450

446

263

312

270

1496

42011100

638

250-17/4

45 | 630

17

13,8~223

450

446

297

371

470

300

532

390

470

1100

648

200-32/4

55

400

32

27,2~37,5

550

485

263

312

270

1557

42011100

710

250-20/4

55 | 630

20

16,7~24,5

550

485

297

371

470

300

532

390

470

1100

774

200-43/4

75

400

43

38,3~17,1

550

547

281

322

270

1625

42011100

880

250-26/4

75 [ 630

26

225~315

550

547

297

353

520

300

534

440

520

1100

898

200-50/4

90

400

50

45,6~56,5

550

547

281

322

270

1676

42011100

972

250-32/4

90 [ 630

32

281~37,2

550

547

297

353

520

300

534

440

520

1100

1024

16

250-40/4

110] 630

40

352~46,5

660

620

322

374

520

305

584

440

520

1200

1361

250-50/4

1321 630

50

45,3~55.2

660

620

322

374

520

305

584

440

520

1200

1445




