18 CBEAEHNA O NPUEMKE

Hacoc MHoroctyneHuatbli BepTMKanbHbi  «[yabcap» ,

KBT, °C, B, npotouHas yacTb , 3aBOACKOW
N2 , cooTBeTCTBYeT TpeboBaHnaM HT/J v npu3HaH rogHbiM
K 3KCnyaTaumm.

OTK [ata Bbinycka

32

HayuHo-npousBoACTBeHHOE NpeanpusaTue

1D,
/I57bL7: «TEMN/TI0BOAOXPAH>»

YMHbIe n3mepeHua ¢ 1997

EAL

CpenaHo B Poccun

Hacoc mHorocryneHuaTbii BepTUKaAbHbIA
«Mynbcap SVH, HB, BLT»

PykoBOACTBO MO MOHTaXy 1 3kcnayaTauum (nacnopT) pea.3

Poccums, 390027, r. PasaHb, yn. Hosas, 51B, autepa XX, Hex. nom. H2
T./$. (4912) 24-02-70
e-mail: info@pulsarm.ru

http://www.pulsarm.ru




COAEP>XAHUE

3Ha4YyeHne CMMBOOB " Haﬂ,l‘ll/lcel‘/ll BO3,CI,eI7]CTBVIﬂ SNNIEKTPUYHECKUX NN MEXaHNYECKUX q)aKTOpOB.3

. KomnnektHOCTb

. TexHuka 6e30nacHOCTM

0 N o U W N =

9. MoHTax

14. 3awuTa oT 3amep3aHuns

17. TapaHTUW n3rotoBmTENs

. HasHaueHue v 0bnactb NpuMeHeHus 4
. YcnoBHble 0603HaueHns 5
. TexHn4Yeckme xapaKTepuCTMKm 5
. Paboune xapaktepuctuku n maccorabaputHble napameTpsbl 9
22

22

. TpeboBaHusa K obcayunBatoLLLeMy nepcoHany 23
. MocneacTems HecobatogeHns npasua 6e3onacHOCTH 23
23

10. MogxntoueHne anekTpoobopyAoBaHUA 25
11. BBOA Hacoca B 3KkcnayaTauuto 26
12. Pexxnm aKcnayaTaLmm € YacTOTHbIM Npeobpa3soBatesneM 27
13. TexHuyeckoe obCnyxxMBaHWe 27
28

15. YcTpaHeHve HencnpaBHOCTEN 28
16. TpaHCNOPTMPOBKa W XpaHeHne 30
31

32

18. CBeeHns O npremMke

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

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

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

npep,l'lpI/IﬂTVle-I/Bl'OTOBI/ITeflb He nprHUMaeT NpeTeH3nmn no
HEKOMMAEKTHOCTU N MEXaHNYECKNM NoBpeXAeHNAMM 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
T./d. (4912) 24-02-70
e-mail: info@pulsarm.ru

http://www.pulsarm.ru
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6. Hacoc paboTaer, Ho
Nnojauv BOAbI HET.

a) BcacbiBatowas marucrtpans
WK Hacoc 3abuTbl rPs3bio.

OuncTuTb BCaCbIBatOLLYHO
MarucTpanb Uan Hacoc.

6) MpvemHbIA Ui obpaTHbIN
knanaH 3a6J10K1poBaH B
3aKPbITOM MONOXEHUWN.

OTpeMOHTUpOBaTb MPUEMHBIN
1an obpaTHbIN KianaH.

B) Teub Ha BcacblBatoLLLEN
NIVHWN.

BbINONHWTL COOTBETCTBYHOLLNIA
PEMOHT BCacbIBatOLLEN AVHUN.

r) Bo3gyx Bo BcacbiBatoLLeit
JIHAWN UAW B Hacoce.

MpoBepnTb NOAMOP XUAKOCTM
CO CTOPOHbI BCACbIBAHWA.

3HAYEHME CMMBOJ10B n HAAMUCEN
ANEKTPUYECKNX NI MEXAHUYECKUX ®DAKTOPOB

lMpedynpexdeHue

BO3AENCTBUA

YkazaHus no mexHuke 6e30nacHocMu, HeabliNoJIHeHUe KOmopbix
MoXem noeJiedb 0NacHele 019 XU3HU U 300poses Jodell
nocaedcmeus.

YkazaHusa no mexHuke 6630nGCHOCmU, HeeblnoJ/IHeHUe Komopbix

A) DnekTpojBuratens umeet
HenpasuibHOe HanpaBaeHne
BpaLLeHus.

V3mMeHWTb HanpasaeHne
BpaLLeHnsa 3n1eKTpoABuraTens.

BHUMaHUe MoOXem 6bi36amb  0mkad3 000pydoeaHus, a makxe 20

7. MNocne BbIKAHOUEHNS
Hacoc BpallaeTcs B
0bpaTHOM HarnpaBaeHUw.

a) Teub Ha BcacbiBatoLwen
NMHUN.

BbINMONHWTL COOTBETCTBYHOLLMIA
PEMOHT BO BCaCbIBatOLLEN
AMHUN.

nospexadeHue.

PekomeHOayuu unu ykaszaHus, obnezyarowjue pabomy u

YkazaHue obecneyusarouyue HadexHyro s3kchyamayuro 06opy0o8aHus.

6) MoBpexaeH NPUEMHBbIA Uan
obpaTHbIN KnanaH.

BbINONHWTL COOTBETCTBYHOLLINIA
PEMOHT NpUeMHOro nan
obpaTHoro knanaHa.

8. Teub ynnoTHeHWA Basa.

a) [ledbekT ynnotHeHuA Bana.

3amMeHuTb YNAOTHEHWE Bajia.

9. Wymbi.

a) KaBuTaumsa B Hacoce.

MpoBepuTb NOAMOP XUAKOCTM
CO CTOPOHbI BCAChIBaHWA.

6) MoBbiweHHOe
COMNpOTUBAEHUE
NPOKPY4MBaHMIO Bana Hacoca
“3-3a HenpaBuAbHON
PeryanpoBKM ero no BbICOTE.

16 TPAHCMIOPTUPOBKA U XPAHEHUE

MpaBuUALHO OTPEryMpPoBaTh
yCTaHOBKY Bajia Hacoca no
BbICOTE.

TpaHcnopTpoBka 060pyA0BaHMs, YNakoBaHHOTO B Tapy, OCYLEeCTB/AETCs
KPbITbIM TPaHCMOPTOM Ar060ro Buga, obecreuMBarOLLMM €ro COXPaHHOCTb, B
COOTBETCTBMM C MpaBUAaMU NEPEBO30K FPYy30B, AEVCTBYHOLLMMM Ha JAaHHOM BuUje
TpaHcnoprTa.

O6opypnoBaHVe TPaHCMOPTMPOBaTh B FOPU3OHTa/NbHOM MONOXEHWUW. [Mpwu
TPaHCMOPTUPOBKE A0/XKHA BbITb MCKAHOYEHA BO3MOXHOCTb MEPEMELLEHMA Hacoca
BHYTPW TPAHCMOPTHOrO CPEACTBa, a TakXke UCKItYeHa BO3MOXHOCTb MomajaHus
BJ1ary, aTMocdepHbIX 0CafKoB M MPSMbIX COHEUHbIX NyYelt Ha Tapy Hacoca.

YcnoBua xpaHeHus ob60pyAOBaHWA AOMKHbI COOTBETCTBOBATH rpynne «C»
rOCT 15150.

Ans nepemelleHns Hacoca B cbope HeOBXOAMMO MOAHMMATb HacoC 3a
dnaHew, anekTpoABUraTeN MPU MOMOLLM PEMHEN.
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YkazaHus,
obopysoBaHMK, Hanpumep:

nomMelleHHble HenocpeacTBeHHO Ha

e  CTpesika, yKasblBaroLlas HanpaBaeHWe BpaLLeHus,
e 00603HaueHVe HaMopHOro TPY6oNpPoOBOAa A/18 NOAauM NepekavBaeMon
cpeabl,
LOMIKHBI COBAOAATECA B 06A3aTe/IbHOM MOPSAKE M COXPaHATLCA Tak, UTOObI
MX MOXHO ObIJI0 NPOYMTaTL B JHO6OK MOMEHT.



HacrosiLiee pykoBOACTBO MO MOHTaXxy W 3Kcnjyatauumn (fanee no TekcTy —
PYKOBOACTBO)  COAEPXMWT  XapaKTepUCTWUKYM,  CBefeHus o6  yCTpoicTBe
MHOFOCTYNEeHYaToro BepTMKanbHOro Hacoca «[lynbcap» W ykasaHws, KOTOpble
[OJIKHBI BbIMOJHATLCA 415 NPaBWUILHON 1 6e30MacHoM sKcnyaTaumm.

Hacocbl  cooTBetctBytOT — TpeboBaHMAM  TexHuueckmx  PernameHTOB
TamoxxeHHoro Coto3a: TP TC 010/2011 O 6e30nacHOCTM MawnH 1 06opyAOBaHUS;
TP TC 020/2011 SnekTpomMarHMTHas COBMECTMMOCTb TEXHUYECKUX CPEACTB.

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

Bo um3bexaHne HecyacTHbIX cnydyaeB N BO3HMKHOBEHWA HeMCHpaBHOCTeIz
BHMMaTEJ/IbHO O3HaKOMbTECb C PyKOBOACTBOM Mnepes HadasloM 3KCcnayaTtaynn.

Hacrosuwee PykoBoaCTBO 06begMHEHO C MacnopTOM.

Heobxoanmo cobntogate He TONbKO 06lWmMe TpeboBaHWMA MO TexHuKe
6e3onacHoCTH, NpUBeAEHHbIE B pa3gene "YkasaHus no TexHunke 6esonacHoctn”, HO
W cneumasnbHble YyKa3aHWs MO TeXHWKe 6e30MacHOCTW, MPUBOAWMMbIE B ApPYruX
pasgenax.

1 HASHAYEHUE 1 OBJIACTb NMPUMEHEHUA

MHorocTyrneHuaTble BepTUKasbHble Hacockl «[lynbcap» NpesHasHayeHbl 415
MOAauYN XONOAHOW WAM Ternnov nepekaumBaeMon >XUAKOCTM, a Takxke Ans
NOBbILIEHUS AABNEHNS.

Ha kopnyce Hacoca cTpesnkoi 0603HaueHo HampaeaeHve notoka pabouein
XUAKOCTW.

A) HencnpaBHbl KOHTaKTbl UK
KaTyLLiKa KOMMYTUPYHOLLEero
yCTpoMcTBa.

3aMeHUTb KOHTaKTbl UK
KaTyLliKy coneHouaa.

e) HencnpaeeH
npesoxpaHnTeNb CUCTEMbI
yrnpaBAeHus.

OTpeMoHTVpOBaTh Lienb
yrnpas/ieHus.

) HeucripaseH
3/1eKTPOABUraTeNb.

3amMeHUTb 371eKTpoaBuraTenb

2. Cpasy nocne BKIKOYEHUA
cpabaTbiBaeT aBToMat
3aLLMTbl 21eKTPOABUraTens.

a) MNeperopenn
npeaoxpanutenn/cpabotan
aBTOMaT.

BHOBb ycTaHOBUTH
NpesoxpaHnNTeNn/BKAOUNTL
aBTOMaT.

6) HencrnpaBHbl KOHTaKTbI
aBTOMaTa 3aluTbl ABUraTess.

3aMeHUTb KOHTaKTbl aBTOMaTa
3alKnTbl ABUraTenAa.

B) Ocnabo nav NoBpexaeHo
coesnHeHne Kabens.

3aTAHYTb KpenaeHne uam
3aMeHUTb CoeAnHeHne Kabens.

r) HemcnpaBHOCTb 06MOTKM
3NeKTpoABUraTens.

3aMeHuTb 3/1IeKTpoABUraTeb.

4) MexaHnueckas 610knpoBka
Hacoca.

YaanuTb NOCTOPOHHUE
npeamMeTtsl, 6aokunpytoLine
Hacoc.

e) ABTOMaT 3aLUnThbI
OTPEery/sMpoBaH Ha CNLLIKOM
HV3KOE 3HaYeHne Uin
HenpasuabHO BblbpaH ero
pabounin ananazoH.

BbINONHWTL NPaBUAbHYHO
YCTaHOBKY aBTOMaTa 3aluThbl.

3. ABTOMAT 3aLLUThI
ABviratens cpabatbiBaet
BPEMs OT BPEMEHMU.

a) ABToMarT 3aLunThbI
371eKTpoaBUraTens
OTPEryMpoBaH Ha C/IMLLKOM
HW3KOe 3HaYeHne Nan
HenpasuabHO BbibpaH ero
paboumnin AnanasoH.

BbINONHWTL NPaBUAbHYHO
YCTaHOBKY aBTOMaTta 3alluThl
aNeKkTpoaBUraTens.

6) Mepunoaunuecknin c6oli B
nogaye HanpsxXeHUs
3N1eKTPONUTaHMS.

MpoBepnTb HaNpsiXeHVe B CETU.

4. ABTOMaAT 3aLWmThl
BKJIFOUEH, HO HacocC He
paborTaer.

a) MNpoBepuTb NPUUMHBI,
yKasaHHble B nn.1 a), 6), 1), 4) n
e).

5. Hacoc nmeet
HecTabunbHyto
NPON3BOANTENBHOCTD.

a) CamwkoM mMan nognop Ha
BXOZe B Hacoc (OnacHoOCTb
KaBuTaLMm).

MpoBepnTb NOAMOP XUAKOCTM
CO CTOPOHbI BCACbIBAHWA.

6) 3abuTa rpsasbto
BCacblBatoLLas MarmcTpanb Uam
Hacoc.

OuncTuTth BCacbiBatoLLyto
MarucTpab Uan Hacoc.

B) Hacoc nogcacbiBaeT BO34yX.

MpoBepuTb NOAMOP XUAKOCTM
CO CTOPOHbI BCACbIBAHWA.
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dnekTpoaBurateny, 06OpPYAOBaHHbIE CMa304YHbIM  HWMMEsNeM, MOoryT
CMa3blBaTbCA MAACTUYHOW KOHCUCTEHTHOM CMa3KoW Ha INTUEBOW OCHOBE.

Ecim  ce3oHHble MpOCTOM Hacoca eXeroAgHO MpeBbIWAtoT 6 MecALes,
PEKOMEHAYETCA nepes, OTKIFOUYEHNEM HACOCa CMasblBaTh MOALWMMHUKM.
14 3ALLNTA OT 3AMEP3AHUA
lpedynpexdeHue

Ecnu e nepuod OnumesnbHO20 NpocmMOA 803MOXHA ONACHOCMb
3amep3aHus, paboyas Xuokocme U3 Hacoca 00/KHA CIUBAMbLCA.

Ymobel cnume u3z Hacoca pabouyro xudkocme, omeepHume
pe3bbosblie npobku omeepcmus 014 yoaneHus 8030yxa 8 20/108HOU
4acmu u C/IUBHO20 OM8epcMusA 8 0OCHOBAHUU HACOCA.

HeobxogMMO  yCTpaHUTb OMacHOCTb TpaBMaTu3ma OBC/Iy>XMUBatOLLEro
nepcoHana WAN TMOBPEXAEHWS 3NEKTPOABUTaTeNs Hacoca WAM €ero  4vacTen
BbIXOAALLEN M3 Hacoca nepekavnBaeMon XMUAKOCTbIO.

MepeA 3amyckoMm Hacoca, 3aBepHuUTe pe3bboByt0 MPObKy OTBepCTUs A/
yAaneHus BO3AyXa W YCTaHOBUTE Ha MeCTO pe3bboBytd NpPO6Ky CAMBHOTO
oTBepCTUS.

Mepes ycTaHOBKOM Ha MecTOo pe3bboBOW MPOBKM CAMBHOIO OTBEPCTMA
BbIBEPHUTE A0 yriopa NepenyckHOW BEHTW/b, CMOTPUTE puc. 4.

3aTeM 3aBepHWTe pe3bboBytO MPOOKY CAMBHONO OTBEPCTUA U 3aTAHUTE
BONbLUYHO HaKUAHYHO rariky. 3aKpyTuTe nepenyckHom BEHTUb.
15 YCTPAHEHUE HEMCMPABHOCTEN
lNpedynpexdeHue

leped nposedeHuem pabom Hacoc ciedyem o06s3amesnbHO
NOJIHOCMbIO  OMK/YUMbE OM  cemu  3/1ekmponumanusa U
UCK/IIOHYUMb B03MOXHOCMb NOBMOPHO20 BK/IHOYEHUS.

HeuncnpasHoctb MpuunHa YcrpaHeHue

1. dnexTpoasuratens nocae | a) OtcyTcTBYET Nojava
BKJIFOYEHWA He 3amnyckaeTcs. | 31eKTponuTaHus K
anekTpoaBUraTento

MoakatoUnTL aneKTponuTaHue.

6) Meperopenu 3aMeHUTb NPeAoXpaHnTeNH.
npesoXpaHuTeNn.

B) CpaboTan 3awWuTHbIN aBTOMAT | BHOBb BKIOUMTL 3aLLUTHBbIN
3NeKTpoABUraTens. aBTOMaT 3/1eKTPOABUraTens.

r) Cpabotana TernnoBas 3awuta. | CHoBa BKAOUMTL TEMIOBYHO
3alunTy.
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2 YCNNOBHbIE OBO3HAYEHUA

PaclwmndpoBka ycnoBHbix 0603HauYeHMI Hacoca:

Mpumep «[Mynbcap BLT 45-2-2», DN80, 5,5 kB, 70°C, 380B

Cepwua HacocoB

HoMunHanbHoe 3HaueHue nogauv, mM3/y

Yucno cryneHen

Konunuectso paboumx kosec
C YMeHbLUEHHbIM AYaMeTPOM (akTyasbHO As
HOMWHanNoB 32 M>/4 U BbILLe)

Tun npucoeanHerus (G pesbba, DN dnaHeL)

AmaMeTp BXOAHOIo U BbIXOAHOIO I'Iany6KOB, MM

MouHocTb anekTpoasuratens, KBt

Pabouas Temnepatypa nepekaunBaeMow xuarkoctu, °C

HanpsxeHne nutaHus, B

3 TEXHUYECKUE XAPAKTEPUCTUKHA
Tabanua 1 — TexHUYeckne xapakTepucTnkm

Mapametp 3HaueHue

TemnepaTypa nepekaunBaemon Xuakocty, °C

CTaHAAPTHOE UCMONHEHNe ot 0o +70
VCNOAIHEHWE AN15 ropsiYelt BOAbI ot 0 go +120
[MpucoeanHuTebHBIE Pa3Mepbl G11/4", 2", DIN 25-200
Knacc nzonaunm obmotok F
CreneHb 3awmThl IP55

HanpaBneHue BpalLeHus MO YacoBOW CTpesKe (CMOTPS CO CTOPOHDI

BEHTUAATOPA 3/1eKTPOABUraTeNs)

Temnepamypa okpyxarowjeli cpedol

YcTaHoBKa Hacoca fonyckaeTcst TOJIbKO B OTarn/jMBaeMOM MOMELLEHUM Aas
npesoTBpaLleHns obpa3oBaHNs KOHAEHCaTa BHYTPU KOpMyca 3J1eKTpoaBuraTens,
TemMnepaTtypa oKpy>KaroLLel cpeabl He gokHa npesbiwats 40 °C.

Ecnm  TemnepaTypa oOKpyXatoler cpeabl MpeBbIllaeT MakCUMasibHOe
3HayeHve v anekTpogsuratesns yctaHosseH cebiwe 1000 mMeTpoB Hag ypOBHEM
Mop#s, MOWHOCTb (P2) anekTpoaBuratena AOJKHA YMacTb M3-3a Pa3pedXeHHOCTU
BO3/yXa W CBA3AHHOIO C 3TMM HeAoCTaToOuHO 3bdeKTUBHOro oxnaxaeHusa. B Takumx
Clyyasx MOXKET BO3HWKHYTb HEOOXOAMMOCTb B MPUMEHEHMU 60see MOLLHOTo
aneKkTpoABUraTens.



Pabouue xudkocmu

HeB3prBOOHaCHbIe XKNAKOCTH, bes TBEPABLIX WIN  ANNHHOBONOKHUCTBLIX
BKﬂI-OHGHVIVI, KOTOpble HearpecCnBHbl K MaTephasaM HaCcoCa C TOYKU 3peHUNa nx
XUMUYECKMX CBOWCTB.

MpX MCNONb30BaHUN HACOCOB AAS MOAAYM XKUAKOCTW, MAOTHOCTb W/WUAn
BA3KOCTb KOTOPOW OT/IMYAKOTCA OT MJAOTHOCTU U/WAK BA3KOCTU BOAbI, B 3TOM C/lyyae
BC/I€ACTBME M3MEHEHUs TUAPABANYECKOW MOLLHOCTM HeobxoauMMo 0b6paTuTb
BHUMaHVe Ha 3HaueHne TpebyemMor MOLLHOCTY 3NeKTPOABUraTeNst MPUBOAA.

MakcumanbHo gonyctumoe pabouee aaBneHue

npvBegeHo B Tabanue 2 1 Ha pucyHke 1. [laBneHne n TeMnepaTtypa AOKHbI
HaxoAuMTCs B Npejenax nanasoHa, ykasaHHoro Ha puc. 1.

Tabavua 2

Ne HomuHanbHoe 3HaueHune (6ap) 5

rpadmka nogauu Hacoca, M3/u 8

Ha puc. 1 .

2 2,4 24 1 3
\\ 2

3 8,12, 16, 20 20 8

1 32-2-2 ~ 32-7

4 32-8-2 ~ 32-12 16 1

5 32-13 ~ 32-15-2 12

1 45-2-2 ~ 45-6

4 45-7-2 ~ 45-9 8

5 45-10-2 ~ 45-13-2 4

1 64-2-2 ~ 64-5-2

4 64-5-1 ~ 64-8 -40 0 40 80  120t(°C)

1 90-2-2 ~ 90-4-2

4 90-4 ~ 90-6 PucyHok 1

6 120, 150, 200

MapameTpbl 3nekTpoo6opyaoBaHUs
CMOTpU 3aBOACKYH TabANYUKY Ha 31€KTpOABUraTeNne.
YacToTa BK/IlOUEHUM

Ans  3nekTpozaBwuratener  MOLWHOCTbIO A0 4 kBT  BkAOUMTENbHO,
MaKCKMMabHOE YNCN0 BKAKOUeHM B Yac — 200.

[ns anekTposBuratenen MoWwHoOCTbro 5,5 KBT 1 BbilLe, MakCMasibHOe YMCI0
BKAKOUYEHM B yac — 100.

Pesb6oBas npobka
CMUBHOTO OTBEPCTUSI

[MepenyckHol BeHTUNb

PucyHok 4 — bainacHbl knanaH

12 PEXKUM IKCMNYATALUUNUN C YACTOTHbLIM NMPEOBPA3OBATEJIEM

Jltoboi  TpexdasHbln  anekTpoaBuratesnb, noctaeasembin OO0  HIMM
«TEMNOBOAOXPAH>», MOXeT noakAYaTbCs K YaCTOTHOMY npeobpasoBaTento.

YacmomHslli npeobpaszosamens, 8 3dsucuMocmu om mund,

BHUMAHWE | oxem cmame npudurol noesiweHHozo wyma npu pabome

an1ekmpodsuzames.

[Ans nonyderus 6osnee noapobHon nHGopMaLmum Npocum Bac cszaTbcs co
cneyumanmnctamm OO0 HIMMM «TEMJTIOBOAOXPAH».

+7 (4912) 24-02-70 (006. 116)

support@pulsarm.ru

13 TEXHWYECKOE OBC/NY>XUBAHUE
lpedynpexdeHue

leped nposedeHuem pabom Hacoc cnedyem 0653amesnbHO
NOJIHOCMbIO  OMK/IIOYUMb  OmM  cCemu  3/eKkmponumadus U
UCK/IIOHYUMb 803MOXHOCMb NOBMOPHO20 BK/HOYEHUS.

lModwunHUKU U yniomHeHUe 8a/i1d HAcoca He TPebytT TeXHUYecKoro
obcnyxnBaHus.

Hacocbl He TpebytoT TEXHUYECKOro 0BCyXXMBaHWA. Y HacoCOB, B KOTOPbIX
BCEACTBME ANNTENLHOIO NMepuoda OCTaHOBKWU CiMTa pabouas XMAKOCTb, Ha Baj
MEXAY MPOMEXYTOUHbIM KOPMYCOM Hacoca U MypToi, HeobXoAMMO HaHecTu
HECKO/IbKO Kanesjb CUJMKOHOBOrO Macia. JTUM MpejoTBpallaeTcs cavnaHue
NMOBEPXHOCTEN TOPLLEBOro YNAOTHEHMSA Bana.

lModwunHuku 31ekmpodsueamens:

dnekTpozBuratenn 6e3 CMasovHOro HUMMNens He TPebytoT TeXHWMYeckoro
obcnyxnBaHus.
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MogkntoueHve TpexdasHOro anekTpogsuratens no cxeme "3pesga’ wam
"TpeyronbHUK" cneayet Npon3BOAUTL B COOTBETCTBME C AaHHBIMM, YKa3aHHbIMW Ha
burpMeHHOM Tabanuke anekTpoaBuraTens:

* NOAKAFOUEHUIO "TPeYyronbHMK" cooTBeTCTBYET 0603HaueHme "D nan "A",

* NOAKNKOUEHNIO "3Be3sa" cooTBeTCTBYET 0603HaueHne "Y".

Hanpumep: O6o03HaueHne "220 A/380 Y" cootBeTcTBYyeT 3-hasHOMy
NOAKNOUYEHUIO MO Cxeme "TpeyroabHuK" npu HanpsxeHun 220 B nan no cxeme
"3Be3ga" npu HanpsaxeHun 380 B.

11 BBO4 HACOCA B OKCM/IYATALLUIO

Yka3aHue

lMeped mewm, kak ek/O4AMb HACOC, 06S3aMesIbHO 3aUMb 8 He20
pabouyro xudkocme u ydaaume 8030yx. [lpu "pabome 8 cyxyr"
nooWIUNHUKU U ynJiomHeHue 8asi1a mMo2ym 6bimb nospexoeHs!.

lpedynpexdeHue

Ymobbl ycmpaHume onacHocms mpasmamu3sma o6c/1yxuearoujezo
nepcoHana uau nospexaoeHus 3aekmpodsuzameris Hacoca uau e2o
31emeHmMos 8bixodsweli u3 Hacoca paboyeli xudkocmeoro, ciedyem
o0bpamume 8HUMAHUe HA pacnosioxeHue omeepcmus OJ151 8bINycka
8030yxd. mo 8 0CObeHHOCMU 8AXHO 01 cUCMeM 0monJeHus uau
2opsvyez0  8000CHAGXXeHUS, NOCKOJIbKYy N0380JIem ycmpaHume
0NAacHOCMb NOJyYeHUs NePCOHAIOM 0X0208.

Y HacocoB mpu BBOZE B 3KCMAyaTauUMio cClefyeT OTKPbiTb MepenycKHOW
BEHTWb. [lepenyckHON BEHTUAb COeAMHSAET HAMOPHYHO ¥ BCAaCkIBatOLLYHO MOAOCTU
Hacoca, uTo obnervaeT npouecc ero 3anosHeHus. Korga Hacoc pabotaer
CTabunbHO, NEePEenyCKHOM BEHTU/Ib MOXHO 3aKpPbITb.

Mpwn 3kcnayaTaumm C BOAOW, B KOTOPOM COAEP>KATCA My3blpbKW BO3ZAyxa U
pabounm gaBaeHneM HUXKe 6 H6ap, ciesyeT ocTaBUTb HamacHbIV KaanaH OTKPbIThbIM.

Ecnm xe pabouee gaBneHue Bcersza npesbiaer 6 6ap, 6arnacHbI knanaH
B0KEH ObIThb 3aKpPbIT. VIHaUe MaTepuran oTBepcTuns barnacHoro kianaHa U3HOCUTCS
B pe3y/ibTaTe BbICOKOW CKOPOCTN MePeMELLEHUNSA XKNAKOCT.
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MapameTpbl 3neKkTpoaBUraTenei

Tabnvua 3 — napameTtpbl 3nekTpoaBuratenein |[E 3 B 3aBUCMMOCTM OT MOZenu

ABuratens (ykasaHa Ha LWuAbAe ABuvraTesia)

] 4 g = 4 qs; ] 8 g
25 | B, |5 | < | 28 |B,|3 | < | 25|§,|8 |«
5E (5% 87 B 8% |Fe|i" 2| g% % &" 8
=28 |5 | " [®8|8 5| .0=%8|2 |5 |°

I I I
71M1-2 | 0,37 380 | 095 | 132S1-2 | 55 380 109 | 225M-2 45 380 | 827
71M2-2 | 0,55 380 1,34 | 13282-2 | 7,5 380 145 | 250M-2 55 380 101
80M1-2 | 0,75 380 1,77 [ 160M1-2| 11 380 21,0 | 280S-2 75 380 137
80M2-2 1,1 380 | 2,53 |160M2-2| 15 380 284 | 280M-2 90 380 163
90S-2 15 380 | 3,34 | 160L-2 18,5 380 34,7 | 315S-2 110 380 197
90L-2 2,2 380 | 4,73 | 180M-2 22 380 41,1 | 315M-2 | 132 380 |233,58
100L-2 3 380 | 6,19 | 200L1-2 30 380 557 | 315L1-2 | 160 380 | 279,43
112M-2 4 380 | 805 | 200L2-2 37 380 68,3 | 315L2-2 | 200 380 | 348,56

I.UYMOBbIe XapaKTepUCTUKHn 3z1eKTpoasu ratenev

Ta6J'II/ILI|a 4 - LLYMOBbI€ XapaKTepucCTrku BHEKTpOABVIFaTEJ'IeI‘/JI B 3aBUCMMOCTUN OT UX

MOLLIHOCTM 1 KNacca 3HeproadbdekTnBHOCTH

MoOLWHOCTb Osuratenb IE2 MoLHOCTb Asurartenb 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
1,5 73 1,5 71
2,2 73 2,2 72
3 75 3 73
4 75 4 74
5,5 80 55 78
7,5 80 7,5 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




MuHumanbHas nogaua

Hacoc pomkeH 3kcnayaTMpoBatbcsi B paboyeM UMHTepBane nogad,
npeacTaBAeHHOM Ha XapakTepuctukax (cm. n. 4 «Paboune xapaKTepuCTUKW»).
JKkcnayaTtaums Hacoca 3a npegenamu paboyero MHTepBana He PeKoMeHAyeTCs 13-
3a CHUXKEHWS IHEpreTMUeckmx nokasaTtesiein 1 nokasatenen HagexHocTu.

Ha rpaq)MKe XapakTepucTtnkn nokasaHoO MMHUMaJIbHOE 3HavyeHne nojayun B
npoueHtax OT ee HOMWHA/IbHOrNro 3HayeHMAa B 3aBUCMMOCTU OT TemnepaTypbl
HGPEKaHMBaeMOﬁ XKNAKOCTW.
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PI/IcyHOK 3 — 3aBMCMMOCTb MUHMMaAbHOTO 3HAYEeHMA nogayun XXnakocTtu B
npoLueHTax oT TemMnepaTypbl I'IepeKaHVIBaeMOVI XNAKOCTU

Hene3s dasame Hacocy pabomams npu 3akpelMoM 3anopHOM
BHUMaHWe | genmune 8 Hanoprom mpy6onposode, mo ecme npu Hysesom
pacxooe.

10 NOAK/TIFOMEHUE 3JIEKTPOOBOPYJOBAHNA

MoakntoueHve  06OpPYAOBaAHWS  AOKHO  MPOU3BOAUTLCS  TOJIbKO
cneuManuctoM B COOTBETCTBME C  MECTHbIMM  MpaBuAamMu  3KchayaTtauum
3N1eKTPOYCTaHOBOK.

Hacoc  cnedyem  nosHocmero  omksw4Yume  om  cemu
BHUMaHue | 2/1ekmponumarus neped cHAMuUem Kpbitiku ¢ KieMMHOU KOpobku
u neped kaxadoli pazbopkol Hacoca.

DNeKTPUYECKNE XapaKTePUCTVKK, YyKasaHHble Ha 3aBOACKOW Tabauuke
3/eKTpoABUraTens,  AOJKHbI  MOJHOCTBIO  COOTBETCTBOBATL  MapamMeTpam
3N1EKTPOCETM.

JNeKTpoABUraTesib JOJKEH MOAKNHOUATLCA Uepe3 HaZexXHoe MycKkoBoe
yCTpONCTBO (0becneurvBatolLiee 3aluUTy OT MOBPEXAEHUIA BCAEACTBME MafeHUs
Hanps>KeHWs, BbinajeHus dasbl, Neperpyskn 1 6J0KMPOBKM INEKTPOABUraTENs) U
aBTOMaTVILIeCKI/Ir/'I BblK/1KOYaTEe 1b.

ABTOMAaTMUECKNI BbIKAKOUaTENb NMOAOMpaeTcs Ha Bamdkailee CcTaHAApPTHOE
3HaueHne TOKa, paBHOe WM 6osbllee HOMMHANLHOTO (€C/IM  yKasaHo -
MaKClMalbHOr0) ToKa 21eKTpoaBuraTens.

[ycKoBOE YCTPOWCTBO perysmpyeTcs caedytowmum obpasom:

[ns  XOnoAHbIX 3nekTpoaBuratenei Bpems cpabaTbiBaHWA MYyCKOBOro
YCTPOMCTBA JAOMKHO COCTaBiATb MeHee, uyem 10 cekyHZ npu 5-kpaTHOM
NpPEeBbILIEHNN HOMUHANBHOTO TOKa MOJIHOM Harpy3Ku 3NeKTPoABUraTens.

Yto6bl 0becneunTb ONTUMabHYIO 3aLUMUTy 31eKTpoABUraTens, Heobxoammo
cnegyrowmm o6pasoM BbINMOJHUTL PEFYANPOBKY ero nyckoBOro YCTPOMCTBa:

1. fonyctuMyto neperpysky MyckOBOro YCTPOWCTBa YCTaHOBUTb pPaBHOWM
HOMWHanbHOMY TOKY (IN) MOAHOW Harpy3ku anekTpoaBuraTens.

2. 3anyctuTb Hacoc W jaTb emMy nopaboTtaTb moadvaca npy HOPMasbHbIX
YCNOBUAX SKCIyaTaLmn.

3. MeaneHHO NOHMXKaTb MOKa3aHWs Mo LKajle UHAMKATOPa A0 TeX Nop, Noka
MYCKOBOE YCTPOMCTBO He OTKAOUUT INEKTPOABUraTe b,

4. YcTaHOBNEHHOE 3HayeHWe neperpyskn yBeanumtb Ha 5%, He npeBbiwas
Npv 3TOM 3Ha4YeHuna Toka NoaHon Harpysku (IN).

Ans anekTposaBUraTenen, 3anyck KOTOpbIX NPON3BOAMTCSA MO cxeMe "3Be3aa-
TpeyronbHuK",  3Ha4yeHWe MeperpyskMm  MyCKOBOrO  YCTPOWCTBA  AOJKHO
yCTaHaB/MBATbCA B MOPAAKE, WN3NOXEHHOM Bbille, HO MNPV 3TOM MakKCMMaabHas
yCTaBKa He J0JI>XXKHa NMpeBblLaTh CleAytoliee 3Ha4eHe: HOMUHaNbHbIV TOK NMOJIHOM
Harpy3ku (IN) x 0,58.
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3ran MowTaxa MocneaosatensHocT, onepauuii 4 PABOUYME XAPAKTEPUCTUKN U MACCOTABAPUTHbIE MAPAMETPbI

1 CTpesnka B OCHOBaHWMM Hacoca nokasblBaeT HanpasaeHme

nOTOKa paBoUen XMAKOCTH. labapuTHble pa3Mepbl, Macca (CMpaBo4HOe 3HadeHue) W  pabouve

XapakTepucTukyM npuBeseHbl B Tabavuax 5-17 B 3aBMCMMOCTM OT TUNopasmepa

HacocCa.
H
[m] T 26 I 2 o
= o2,
240 L | 50 Iy o1
220 I~
2 [abapuTHble pa3mepbl NokasaHbl B M. 4 A5 200 S
| ) COOTBETCTBYIOLLErO TUMa Hacoca. — N
| 180 g5/
T = 160 =
Q ~ N
N e lF (@ s ~
1 n ﬂ} 140
I H\ o0 /5 —1
f I_] f | f 120121 —
! =] T —
L1 L2 100 .
e — =
[ — o)
80 = — T
3 Hacoc yctaHaBiMBaeTcs Tak, YTo ero Baa MOXeT 3aHMMaTb e — FEE
KaK BEPTUKaNbHOE, Tak U FOPU3OHTaNbHOE MONIOXKEHME. faliE S —— | T ~ ,_,I h
N o s e e | —
HeobxoanmMo obecneumnTsb 4OCTaTOUHBbIV AOCTYN BO3Ayxa B s s e T
- —— ] — —
AR OXNaXAEHNs anekTpoasuratens. OgHako npu 20 2 — —
MOHTaxe c/ieAuTe 3a TeM, YTObbl 31eKTpoABUraTeb 0 ‘
P ?
HVIKOTAA HE HaXOAMICA BHU3Y. 0 04 08 12 16 20 24 28 32 Qmm_
P2 M8x30
b W] ‘ %l 1
0.16 — | a-Eta | |, 1
A = i . sou
4 [Ans CHUXKEHWA BO3HVMKaOLWMX Npy paboTe Hacoca LyMOB 12 lag & Hp = U |
pekomeHZyeTca npeAycMOTPeTb KOMMEHCaTOPbl Npu 0.08 L ——T Q-A2 oo e .
pa3Bogke Tpy6onpoBoAa, a caM HacoC yCTaHaBAUBaTb Ha | +—T | o
0.04 Ho
BUbpoOracsaiye OCHOBaHWs. 102
0 Lo
PekomeHayeTcs ycTaHOBUTL 3aropHbIe BEHTUAW O 1 Nocae 0 04 08 12 16 20 24 28 32 Qmh Tpy6Has peas6a
Hacoca. TeM caMblM MOXHO U36exaTb HeO6XoAVMOCTH e NPSH i Rt
C/VIBa BOAbI 13 BCEN CUCTEMbI MPU BO3MOXHOM 10— 5 == o %ﬂ
8 — ‘ o 1 !
TexobCy>XMBaHUW, PEMOHTE UM 3aMeHe Hacoca. o e . ° & AAN =
[Ans ycTpaHeHus BO3MOXHOFO 06paTHOro MOTOKa Hacoc 4 - — 2 100 # 180
L 150 210
EE = :éj nosKeH 06opyA0BaTbCs 06PaTHbIM KlanaHOM r2) By Em—— 1 ~
—

(MpUeMHbIM KnanaHom).

0 0.4 0.8 1.2 1.6 2.0 24 2.8 3.2  Q[m’h]

5 Tpy60npPOBOABI AOMKHBI MOHTUPOBATLCA Tak, UTOBbI B HIX 5 o1 oz oa o4 o5 o8 o7 o8 oo G
He CKarnameaicsa Bo3ayX, B 0COBEHHOCTM 3TO KacaeTca
BcacblBatoLLero Tpybonposoa. Ta6nmu,a 5
[wnanasoH
Tun MowwHoCTb, I'Iop,gaqa, 1112]16] 2 |24]28]32] Hanopa, B1, | B2, | B1+B2,| D1, | D2, | Macca,
KBT M>/4 N MM | MM MM MM | MM Kr
22| o037 18 |17 | 16 | 15 | 13 | 12 | 10 | 10~18 |277|228| 505 |140]103| 26
23| o037 27 | 26 | 24 | 22 | 20 | 18 | 15 | 15~27 |277]228| 505 |140]103| 26
24| 055 36 | 35 | 33 | 30 | 26 | 24 | 20 | 20~36 |295|228| 523 |140]103| 28
6 B Tex cucremax,
AT |, < . 25| 055 45 | 43 | 40 | 37 | 33 | 30 | 24 | 24~45 |313|228| 541 |140|103| 28
> [AS HanopHbl TEYDCRQT coepry 26| 015 _ [53[52[ 5045403630 30-53 |341]235] 576 |161]112] 31
TR V. A 27| 075 Z 63|61 5752|4741 35| 3563 [359]235| 594 |161]|112| 32
N 2.9 11 S [s0|78[73] 67|61 |54|45]| 45~80 |395|235| 630 |161|112| 34
cndOoHMpOBaHMA, c
e O A, 2-11 11 S |98 ] 9589|8273 |64 54| 54~98 431235 666 |161]112] 35
s AMMO yCTP 213] 15 116|114 106| 98 | 89 | 78 | 65 | 65~116 |477|280| 757 |168|114| 39
BoSMONERET N OP=208aHuA  ofparrioro  motoka 215 15 134130123 | 112|100 90 | 73 | 73~134 |513|280| 793 |168|114| 40
3arpA3HEHHOW paboyelt XMAKOCTH, HEOBXOANMO Kak MOXHO = : -
il BN ,crocnnvmam sayyMbbi crana 218 22 161157 148|136 121 108| 91 | 91~161 |567|280| 847 |168|114| 44
222 22 197|192 180|165 | 148|130 110 110~197 |639|280| 919 |168|114| 46
226 3 232228214198 179|158 [ 130 | 130~232 [721]307| 1028 |194]132| 54
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Tabnunua 6

[nana3zoH
Tn MoLHocTb, I'Io,c;aua, 15| 2 3 4 5 6 7 warol B1, | B2, | B1+B2,| D1, | D2, | Macca,
KBT M3/4 4 MM | MM MM MM | MM Kr

4-2 0,37 191181171513 |10 | 8 8~19 277|228 | 505 |140[103| 26
4-3 0,55 28 [ 27 [ 26 [ 24 | 20 [ 18 | 13 13~28 [304[228| 532 [140[103| 28
4-4 0,75 38 [ 36 [ 34 32|27 (24|19 29~38 |341|235] 576 |161[112| 32
4-5 11 47 | 45| 43 140 [ 34 | 31| 23 23~47 |368|235]| 603 |161[112| 34
4-6 11 . 56 | 54 | 52 | 48 | 41 | 37 | 28 28~56 |395|235| 630 |161[112| 34
4-7 15 E 66 | 63 | 61 | 56 | 48 | 43 | 33 33~66 |432|280| 712 |168|114| 38
4-8 15 §' 74172170 | 64 | 55| 50 | 38 38~74 |459/280| 739 |168[114| 39
4-10 2,2 2 96 [ 90 [ 87 |81 | 71 | 62 | 48 | 48~96 |513]|280| 793 [168|114| 42
4-12 2,2 114[108 [104| 95 | 85 | 75 | 58 | 58~114 |567]280| 847 [168|114| 44
4-14 3 136 (126122 |112|101| 89 | 68 | 68~136 [631]|307| 938 [194]132]| 51
4-16 3 152144 (140|129 115|101 | 78 | 78~152 685|307 | 992 [194|132| 52
4-19 4 183171 [168|153|137[122| 93 | 93~183 |766|355| 1121 |[215]|138| 61
4-22 4 2111200[192 178|160 | 138|108 | 108~211 | 847 |355| 1202 |215[138| 62

10

. VameHeHMne KOHCTPYyKUMK  HacoCa AOnycCkaeTca TOAbKO nocae
cornacoBaHmAa C Npon3BoAUTENIEM. (DmpmeHHue 3anacHble y3abl N A€Ta/N, a TaKXKe
pa3peweHHbIe KOMMAeKkTyrLwmne Nnpu3BaHbI obecneunTtb HaAé)KHOCTb
3KCryataumn. anMEHeHMG y310B ” ,quaﬂe|7| Apyrnx I'IpOI/I3BO,£I,I/1TEIIeI7I CHMUMaeT
OTBETCTBEHHOCTb NMPOUN3BOANTENA 38 BO3SMOXXHbIE NMOCNeACTBUA.

7 TPEBOBAHUA K OBC/TY>KUBAIOLLEMY NMEPCOHAJTY

MoHTaX, BBOA B 3KCMayaTaLuio, TEXHUYECKOe ObCny>KMBaHWe, MOUCK U
yCTpaHeHMe HeMCnpaBHOCTEN JOJKHbI MPOV3BOAUTLCA KBaAVOULMPOBaHHbIM
nepcoHasom, obnagaroWwmii 3HaHMEM W OMbITOM MO MOHTaXy U 0BCAY>XUBAHUIO
HacoCHOro 06opyA0BaHWs, 03HAKOMAEHHbIM C KOHCTPYKLMEN Hacoca 1 HaCcTOSLLMM
PYKOBOACTBOM B  CTPOroM  COOTBeTCTBMM C  «[lpaBunamu  ycTpomncrsa
anekTpoyctaHoBok» (MY3) wn «[paBunammu TexHWKM 6He3onacHOCTM  npwu
3KCNAyaTaunmM 3NEKTPOYCTaHOBOK noTpebutenen» (MT6).

8 NOCNEACTBUNA HECOBNOAEHNA NMPABU BESOMNMACHOCTIU

HecobntoseHve npaBua 6e30MacHOCTM MOXET MoBAeYb 3a CcOboM Kak
TSXKENble MOCNeACTBUS A5 3L0POBbS U XU3HU YeNOBeKa, Tak U CO3AaTb OMACHOCTb
ANA OKpy>KatoLLei cpeabl 1 0bopyaoBaHus. HecobatogeHve ykasaHU No TeXHUKe
6e30MacHOCTM MOXEeT TakXKe MPUBECTU K aHHYJAMPOBAHUIO BCEX FapaHTUMHBIX
0653aTeNbCTB NO BO3MeELLLEHMIO yulepba.

B uacTHOCTW, HecobtogeHVe TpeboBaHUI TEXHUKM HE30MacHOCTM MOXKET,
HampumMep, Bbi3BaThb:

e  0OTKa3 BaxHenwWwmnx GyHKUMA 060pyA0BaHUS;
e  BO3HWKHOBEHMWE OMACHOCTU AN 340POBbS U XU3HW JHOAEN BCAeACTBUE
INIEKTPUYECKUX N MEXAHUYECKNX BO3LENCTBUN.

3KkcnayaTaumoHHas HafeXHOCTb NocTaBAsSEMOro obopyaoBaHus
rapaHTMpyeTcs TONbKO B C/lyYae NPUMEHEHUs B COOTBETCTBUU C PYHKLMOHANbHBIM
Ha3HaueHneM cornacHo pasgeny 1. MpeaenbHO 4ONYCTUMbIE 3HAYEHWS, YKa3aHHble
B TEXHMUECKUX XapaKTepucTukax, AOJIKHbl 0b6si3aTeNbHO CO6/M0AATbC BO BCEX
cnyyasx.

9 MOHTAX
lpedynpexdeHue

B ycmaHoskax 0719 nepeka4yusaHus 20psyux paboyux xuokocmel
c/1edyem UCKIOHUMb B03MOXHOCMb C/IyHaliHO20 KacaHus /1to0bMu
20pAYUX HAPYXKHbIX hogepxHocmed.

Hacoc gosxeH ObiTb 3aKpenneH Ha MPOYHOM OCHOBaHWW HGonTamMKn 4epes
OTBEpCTMS, Haxoaawmecs Bo dbaHLLe WiV ONOPHON nauTe.
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5 KOMNNEKTHOCTb

KomnnekT noctaBku HacocoB npuBeseH B Tabauue 18.
Tabnunua 18 — KOMMNIEKTHOCTb HAaCOCOB

HaumeHoBaHue Konunuectso
Hacoc MHorocTyneHuvatbIi BepTuKaabHbln «[lynbcap» 1 wr.
PyKkoBOACTBO MO MOHTaxy ¥ 3KcnjyaTaLmm, COBMeLLeHHOe C NacnopToM 1 wr.
PbIM-60/T (419 HACOCOB MOLWHOCTLIO CBbilwe 11kBT) 2 WT.
YnakoBka 1 wr.

6 TEXHUKA BE3OMNMACHOCTU

Mpv BbINOAHEHUN PabOT AOKHbBI COBNOAATHCA MPUBEAEHHbIE B JaHHOM
PYKOBOACTBE yKa3aHus Mo TeXHMKe 6e30MacHOCTY, CyLLeCTBYOLLME HaLMOHaNbHbIE
npeAnucaHns no TexHuke 6e3onmacHOCTW, a Takxke Jitobble BHYTPeHHUe
NpeanucaHns No BbIMONHEHUIO PaboT, KcnayaTaLuumM obopyAOBaHUA U TEXHMKe
H6e30nacHOCTK, AelCTBYIOLME Y NoTpebuTens.

e ObopynoBaHMe JOMKHO ObITb WCMO/JB30BAHO TOJNILKO MO CBOEMY
NPsAMOMY Ha3HaueHW0 B COOTBETCTBUM C TEXHUUECKMMW XapaKTepucTimkamuy,
YCIOBUAMM 3KCMJlyaTalMnM U yKasaHWsMM, NMPUBEAEHHbIMW B COOTBETCTBYHOLLMX
pa3genax pyKoBOACTBa.

e [lepes npoBesgeHvemM  paboT  HeOBGXOAMMO  YB6EeAUTbCs,  uTO
3NEeKTPONUTaHNE OTKIHOUYEHO U MPUHATLI BCE MEPbI, UCK/HOYatoLLMe ero CiyyanHoe
BK/tOUeHMe. [ofaya NUTaHWA Ha HacoC pa3peLlaeTcs TONbKO MOC/e 3aBepLUEHMS
paboT.

e [lpun NepekaurBaHum ropaYein XXMAKOCTU HEOOXOAUMO MPUHATL Mepbl Mo
3almMTe MepcoHasa OT BO3MOXHbIX TPaBM, CBSi3aHHbIX C KOHTAaKTOM C FOpPSUYMMU
MOBEPXHOCTAMM HAaCcoCa U XUAKOCTbHO, a TakKe MPOsABASATL 0COOYH) OCTOPOXHOCTb
Npv OTKPYYMBaHMM NPOBOK.

o Creuogexaa 06CNYXMBAKOLLETO MepcoHasa He JosikHa WUMeTb
CBOOOAHbIX W pa3BeBalOLLMXCA YacTel, 4TOObl WUCKAOYUTL MonasaHue BO
BpaLLatoLLme YacTh Hacoca.

e [lpn 3aMeHe WM peMOHTe Hacoca C/efyeT MOJAHOCTbH CAUTh XKUAKOCTb
N3 Hero 1 obecneunTb NOJHLIN COPOC AaBNEHMS.

e [lpy BbINOJHEHUM pPabOT C HACOCOM, KOTOPbI paHee MepekauviBan
TOKCUYHbIE XWAKOCTY, HEOBXOAMMO MCMONb30BaTh CPeACTBA 3aluThbl 1 n3beratb
KOHTaKTa C OCTaTKaMu XXUAKOCTH.

e 3anpelleHo JeMOHTUPOBaTb UWMEIOLLMECS 3alUUTHbIe OrpaxaeHus
MOABWXKHbIX Y3/10B W JeTaNel, ecin 060pys0BaHME HAXOAMUTCS B SKCryaTaLmm.

e [lo OKOH4YaHnn pa60T BCe  AeMOHTMpPOBaHHbIE 3allnTHbIEe n
npeaoxpaHnTeabHble yCTpOVICTBa AOJI>KHbI ObITb yCTaHOBAE€Hbl Ha MeCTO Win
BKNHOYEHbI.
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Ton MolLHOCTb, I'Io,c;aua, 5 6 7 8 9 |10 | 11 | Hanopa, B1, | B2, | B1+B2, | D1, | D2, | Macca,
KBT M>/u " MM | MM MM MM | MM Kr
8-2 0,75 20 [195] 19 [ 18 |17 |16 | 14 14~20 [374[235| 609 |161[112| 43
8-3 1.1 30 [295[285[27 [ 25|24 | 21 21~30 |406)235| 641 [161[112| 45
8-4 1.5 41 1395 38 |36 |34 |32]28 28~41 4411280 723 [168[114| 49
8-5 2,2 52 | 50 | 48 [ 45 |42 |40 | 36 36~52 |475|280| 755 [168[114| 53
8-6 2,2 . 62 | 60 | 57 | 54 | 51|48 | 43 43~62 |507|280| 787 [168]|114| 54
8-8 3 E 83180 |77 | 73|69 |65]|58 58~83 |581[307| 888 |194[132] 62
8-10 4 §' 104100 97 |92 | 87 |81 [ 73| 73~104 |645|355| 1000 |215[138] 71
8-11 4 2 1141110106 |101| 95 | 86 | 80 | 80~114 |677|355| 1032 |215[138] 72
8-12 4 1241120 | 116 [ 111104 | 92 | 87 | 87~124 |709|355| 1064 [215[138| 74
8-14 55 145141 136 [ 130122 [113[102 | 102~145 | 797 |430| 1227 [260[160| 93
8-16 55 166|161 | 156 [ 148139 (130 (118 | 118~166 |861|430| 1291 [260[160| 95
8-18 7,5 187182 | 175 | 167 | 157|146 [ 134 | 134~187 |925]|430| 1355 [260[160| 101
8-20 7,5 208|202 | 195|186 |175[163 150 | 150~208 [989|430| 1419 [260|160| 103
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Tabavua 17
Tabamua 8 M Tb, | 11 Avanason | ) | g5 | g1.g, | D1, | D2, | M
e Tan [ ORROT |TO%  100 | 120 | 140 | 160 | 180 |200| 220 | 240 | manopa, o o| 0| Pe | Macea
MoLwHocTs, | Moaaua, B1, | B2, |B1+B2, | D1, | D2, | Macca, < M/ M MM MM MM MM MM KT
Tvn 3 7 8 (10| 12|14 | 15| 16 | Hanopa,
KBT M3/4 MM | MM MM MM | MM Kr 200-1-B 18,5 25,5 25 24 23 215 [ 20 18 12,5 | 15,55~25,5 | 907 | 610 | 1517 |350]260| 311
M 200-1-A 22 29 28,5 | 275|265 | 255 | 24 22 20 20~29 907 | 645 | 1552 [360[285| 347
12-2 15 235123 [22 20|17 | 15|14 | 14~235 |389[280]| 669 |168|114] 48 200-1 30 385 | 38 | 375 | 365 | 35 | 34 | 325 | 30 | 30~385 | 907 | 705 | 1612 | 400|310 403
12-3 2.2 35513513330 ]26)|23 |21 | 21~355 |421/280] 701 |168|114| 51 200-2-2B 37 53 | 51 | 49 | 47 | 44 |41 37 | 32 35~53 | 1101 | 705 | 1806 [400|310| 447
12-4 3 47 46 | 44 | 40 | 34 | 31 | 28 28~47 463 | 307 770 194 (132 59 200-2-2A 45 59,5 58 56 54 52,5 [ 49 [ 44,5 | 40,5 | 40,5~59,5 | 1101 | 740 | 1841 |460)|340| 504
12-5 3 59,5 |58 | 55 | 50 | 43 | 39 | 35 | 35~59,5 |495|307| 802 |194|132 60 200-2-A 55 69 68 66 64 62 | 59 | 555 | 51 51~69 1131 810 | 1941 |550[370| 595
12-6 4 715 | 70 [ 66 | 60 | 52 | 47 | 42 42~715 |527]355 882 215 (138 69 200-2 55 s 785 | 775 76 74 715 [ 69 66 61,5 61,5~785 [1131] 810 | 1911 |550|370| 595
R = - ~ - 200-3-2B 75 2 91,5 89 86,5 | 83,5 79 75 70 63 63~91,5 1325| 870 | 2195 |[580|410| 748
127 23 E 835 SENEP| " | 55> | 49 B |5831430| 1013 |80 |39 e 200-3-A-B| 75 § 95 93 90 87 | 835 (79 (735 67 67~95 1325| 870 | 2195 |[580|410| 748
12-8 55 8 955194 188 |80]70] 63|56 56~955 |615]430| 1045 | 260|160 88 200-3-2A 75 £ 99,5 | 975 | 945 | 915 89 84 | 785 72 72~99,5 1325| 870 | 2195 |[580[410| 748
12-9 55 o 108 | 106|100 91 | 79 | 71 | 64 | 64~108 |647|430| 1077 |260[160| 89 200-3-B 75 104,55 [102,5] 100 | 97 | 93 |89 | 845 | 77,5 | 77,5~104,5 [1325[ 870 | 2195 [580 410 748
12-10 7,5 120 | 118111 [101| 88 | 80 | 72 72~120 |679| 40 | 1109 |260|160 94 200-3-A 75 108 | 106 [103,5[100,5| 975 | 93 | 88 | 81,5 | 815~108 |1325| 870 | 2195 |580|410| 748
12-12 7,5 143,5(141[133 (121|106 | 96 | 86 | 86~143.5 | 743 |430| 1173 |260| 160 96 200-3 90 117,5] 116 |113,5/110,5[ 107 |103| 99 92 92~117,5 |1325] 920 | 2245 |580|410| 816
12-14 11 168 [165|155 (1411241112 |100| 100~168 |838(498| 1336 |314|268 171 200-4-2B 90 131,5| 129 | 1255 121 |1155(110|103,5| 94 94~131,5 |[1519| 920 2245 | 580|410 | 830
PAT " il o) [resoe s oL el s s a2 ol ol v
12-18 1 217 12132021183 160145130 | 130~217 |966]498 )| 1464 |314]|268 175 200-4 110 157,5[1555]152,5| 148 [143,5]138]132,5]|123,5[123,5~157,5| 1519 [ 1060 | 2579 [660 [ 550 | 1180

12 21



H

[m] I 16
e ] } 50 Iy,
220
2002 I
180+—5
160 m— é
=10
140 — |
1201 5
1004—< | —
L_ -6 —
80 5 — | ®naHneu
50 4 —— — | 4918 i
I e S— — 1
40 == — | Y Tl
2 = o y@ s HE
20 R Tﬁ ) i
g 4 0 12 14 18 18 20 Q[m'/h] e
Eta 200 215
[P"?] [%] 300 | 250
1.6 80
12 QEta o0 Tpy6Has peabba
0.8 T Q-2 40 =
0.4 — =1 20 4-;114
0 0 gl a \
o 2 4 6 8 10 12 14 16 18 20 Q[m*/h] 3 l i L
PSH 215
i 5 =
e Q-H(2500rpm)| 8 260
12 —— 6
I
8 = 4
4 NPSH —— 2
0 " 0
0 4 0 12 14 16 18 20 Q[m*/h]
0 1 2 3 4 5 6 QlL/s]
Tabnnua 9
[nanasoH
Tun MouyHOCTb, I'Io,csl,aqa, 8 | 10| 12|14 | 16| 18| 20 | wanopa, B1, | B2, [B1+B2,| D1, | D2, | Macca,
KBT M3/u " MM | MM MM MM | MM Kr
16-2 2,2 27 126 [ 25|24 122 |21 ] 19 19~27 | 415 [280| 695 |168]|114| 51
16-3 3 41 140138 [3734[32]29 29~41 470 1307 777 |194[132| 59
16-4 4 54 | 53 |52 |49 |46 |43 |38 38~54 515 |355] 870 |215]|138| 68
16-5 55 . 68 | 67 | 65 | 62 | 58 | 54 | 48 | 48~68 584 [430| 1014 |260|160| 86
16-6 55 2 82180787470 | 64|58 58~82 629 [430| 1059 [260[160| 88
16-7 7,5 §' 96 195[91 |87 |8 76]| 68 68~96 | 674 |430| 1104 [260]|160| 93
16-8 7,5 £ 1101108 [104| 99 | 94 | 86 | 77 | 77~110 | 719 [430| 1149 [260[160| 95
16-10 11 1381136[ 131125118 [109] 97 | 97~138 | 840 |498| 1338 |314|268| 171
16-12 11 166162157150 141|130 116| 116~166 | 930 |498| 1428 [314(268| 173
16-14 15 194[190(184[175|166|152|136| 136~194 | 1020|498 | 1518 [314[268| 186
16-16 15 22212171210]200]189| 174|156 | 156~222 [ 1110|498 | 1608 |314)268| 189
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Tabanua 16
3 .
o] [ [nana3oH <
o I T
Tun 5@ %< 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | 160 | 170 | 180 | waropa, B i "R S
3 é) 3| - MM MM MM MM | MM S
=
150-1-1| 11 183|178 | 17,3 17 16 15 14 | 125 11 10 8,5 8,5~18,3 | 840 |580| 1420 (350260 235
150-1 15 24 23 | 225 22 [245] 205 20 | 185 17 16 15 15~24 840 |580| 1420 |[350(260 | 235
150-2-2| 18,5 37 | 355 34 33 32 31 29 | 275 | 26 23 21 21~37 1000|610| 1610 [350 (260 | 250
150-2-1] 22 443 | 43 42 40 39 385|375 35 33 30 27 27~44,3 |1000|645| 1645 |360 |285| 295
150-2 30 50 49 48 47 | 455 | 44 42 40 37 34 32 32~50 1000|705| 1705 [400 (310 350
150-3-2| 30 63,5 | 61 59 [ 575] 56 [545]| 53 49 | 455 | 42 39 39~63,5 | 1160|705| 1865 |400|310| 360
150-3-1| 37 70 68 67 65 63 62 60 56 53 49 45 45~70 1160|705| 1865 [400 (310 385
150-3 37 E 78 | 76,5 75 73 | 705 | 68 66 63 59 55 [ 505 | 50,5~78 [1160|705| 165 |400|310| 385
150-4-2| 45 § 89 87 84 81,5 79 77 74,5 | 70,5 | 65,5 60 56 56~89 1320|740 | 2060 |460 |340| 460
150-4-1| 45 f 965 | 94 | 915 89 |865| 84 |815]| 77 [725| 67 62 62~96,5 | 1320|740 | 2060 |460 |340 | 460
150-4 55 104 | 102 | 100 97 95 91 88 84 | 795 | 74 68 68~104 [1350(810 | 2160 |550|370| 560
150-5-2| 55 115,5| 112 | 109 | 106 |102,5( 100 97 92 86 79 73,5 (73,5~115,5/1510{ 810 | 2320 [550(370| 570
150-5-1] 75 122,5(119,5| 117 {113,5]111,5(107,5|1045| 99 | 935 | 87 80 | 80~122,5 (1510|870 | 2380 |580|410| 690
150-5 75 130 |127,5| 125 | 121 | 119 | 115 |111,5][106,5| 101 | 94,5 | 86,5 | 86,5~130 [1510| 870 | 2380 |580|410| 690
150-6-2| 75 140 | 137 | 133 130 | 126 | 121 118 | 112 | 106 98 91 91~140 |1670|870| 2540 [580(410| 700
150-6-1| 75 148,5| 145 |141,7(137,5| 135 | 131 | 127 [120,5|114,5|106,5| 97,5 |97,5~148,5[1670 | 870 | 2540 |580|410| 703
150-6 75 157 | 153 | 149 | 145 | 142 [139,5| 137 | 130 |123,5| 116 | 109 | 109~157 | 1670|870 | 2540 |[580|410| 703
20
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Tabaunya 10
[nana3soH
Tvn MoLlHoCTb, I'Io,qzaqa, 14 |16 | 18 | 20 | 22 | 24 | 26 | 28 | wanopa, B1, | B2, [B1+B2, | D1, | D2, | Macca,
kBT (Mm3/4) " MM | MM MM MM | MM Kr
20-2 2,2 26 | 25 [ 24 |23 (22|20 |18 | 15 15~26 [ 4151280 | 695 |168|114| 51
20-3 4 39 {3837 [35(33 (30|27 |24 | 24~39 | 470|355 | 825 [215[138| 66
20-4 55 52 | 51 149 |47 1444113733 33~52 539 [ 430 | 969 |260]|160| 85
20-5 55 . 64 | 62 | 60 | 58 | 55 | 50 | 45 | 40 | 40~64 | 539 | 430 | 1014 [260|160| 87
20-6 7,5 2 77 | 75 [ 73 [ 70 | 66 | 61 | 55 | 49 | 49~77 | 629 | 430 | 1059 [260[160| 92
20-7 75 § 91 |89 (86|82 |77 |71 ]|65]58 58~91 674 | 430 | 1104 |260[160| 94
20-8 11 £ 105[102| 99 | 94 |1 89 [ 82 | 75 | 67 | 67~105 | 750 | 498 | 1248 |314|268| 168
20-10 11 131128 [ 124118111103 | 95 | 85 | 85~131 | 840 |4498| 1338 [314[268| 171
20-12 15 158154149 (142 (133124114102 | 102~158 | 930 | 498 | 1428 [314[268| 184
20-14 15 185[180[ 174|166 (156 145|133 |119| 119~185 | 1020| 498 | 1518 [314[268| 187
20-17 18,5 2251219]212]202 190|177 162 |145| 145~225 | 1155 542 | 1697 |314|268| 208
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Tabanua 15
5
3] < [lnanazox I
Ie) R
wn | 24 T3 60 | 70 | 80 | 90 | 100 | 110 | 120 | 130 | 140 | 150 | waropa, | B |B% [B1+B%|DLID2 1
= o = MM MM [ MM MM MM | S
I¢) c M
120-1 11 22 1218216 | 21 2051195185 | 17 16 15 15~22 840 |580 | 1420 (350|260 | 230
120-2-2| 15 34 (336 33 31 302 | 30 | 285 | 27 25 24 24~34 1000 [580| 1580 |350|260 | 245
120-2-1| 18,5 41 40 | 395|385 | 37 [365(345|325| 30 | 275 | 27,5~41 | 1000 (610 | 1610 |350|260| 250
120-2 | 22 46 45 | 445 | 435 | 424 | 41 40 38 36 | 335 | 335~46 | 1000 |645| 1645 |360|285| 285
120-3-2| 30 57 56 55 [535]| 55 51 49 | 465 | 435 | 41 41~57 1160 [705| 1865 |400|310| 358
120-3-1| 30 64 63 62 60 | 585 |575]|555]| 52 49 46 46~64 1160 [705| 1865 |400|310| 360
120-3 | 30 695|685 | 675 | 66 | 644|625 | 61 |575]|545]| 51 51~69,5 | 1160 |705| 1865 (400|310 | 360
120-4-2| 37 805 | 79 78 76 [ 735 | 72 69 66 | 615 58 58~80,5 [ 1320 |705| 2025 |400|310| 400
120-4-1| 37 g 87 86 | 845 | 82 80 78 76 72 68 | 64,5 | 64,5~87 | 1320 (705| 2025 |400|310| 400
120-4 | 45 E‘ 925 | 91 90 88 | 855 | 83 81 77 73 | 685 [685~92,5( 1320 | 740 | 2060 |460|340| 260
120-5-2| 45 £ 104,5| 103 | 101 99 96 93 90 | 855|805 | 755 |755~104,5( 1480 |740| 2220 |460|340| 470
120-5-1| 45 110,5| 109 |107,5| 105 | 102 | 100 | 97 92 [ 865 | 83 |83~110,5| 1480 |[740| 2220 | 460|340 | 470
120-5 | 55 115,5| 114 | 113 | 110 |107,5|104,5|101,5| 96 91 86 |86~1155| 1510 |810| 2320 [550(370| 575
120-6-2| 55 128 [125,5( 123 | 121 |117,3|113,5| 110 [104,5| 98,5 | 92,5 | 92,5~128 | 1670 |810| 2480 |550 370 585
120-6-1| 55 134 | 132 (1305 127 | 124 | 121 | 118 | 111 | 105 [ 100 | 100~134 | 1670 |810| 2480 |550 370 585
120-6 | 75 139 | 137 | 135 | 132 [128,8| 126 | 123 | 116 | 110 | 104 | 104~139 | 1670 | 870 | 2540 (580|410 | 705
120-7-2| 75 151 | 148 (1455 143 |1386| 134 | 130 [123,5(116,5| 109 | 109~151 | 1830 |870| 2700 |580 (410 713
120-7-1| 75 156,5| 154 | 152 |148,5(144,5| 141 [137,5| 130 | 123 |116,5[116,5~156,5 1830 | 870 | 2700 [580(410| 715
120-7 | 75 162,5|160,5|158,5| 155 | 151 | 148 | 145 | 137 | 129 | 123 [123~162,5 1830 |870| 2700 |580|410| 715
19
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4 L L1 | oPrq 40 1 2gip 218 | 0 P} 5 3 0 12 Qs
24— 20 1 i
] J 4-214
’ 0 10 20 30 40 50 60 70 80 90 100 110 Qm'h] ¢ §'J ?! / O\ Jﬁu 8¢ = = Ta6f|V|L||a 11
= =| «§
. NPSH s J—TW 1 o o ] 8 & Tun MoLHOCTb, I'Iop,saqa, 16 120 | 24 | 28 | 32 | 36 | 40 [AvanazoH | B1, | B2, [B1+B2, | D1, | D2, | Macca,
[m] } } tm] - - — KBT M3/4 Hanopa,M| MM |MM | MM | MM | MM Kr
<
o [ P — 8 32-2-2 3 29 | 28 |26 (23|20 |16 | 11 11~29 [ 632 |307| 939 [194|132| 77
N e —— v - 199 — 32-2 4 36 [34 (322927 |23 [ 18] 18~38 |632[355] 987 [215[138] 84
B I — 4 261 348 32-3-2 55 47 | 44 1 41 138 33 2821 21~47 | 722 |430| 1152 |260[160| 103
10 e 2 380 32-3 55 54 | 51 | 48 [ 44 | 40 | 35 | 27 | 27~54 | 722 |430| 1152 |260[160| 103
90 10 20 30 4 50 6 70 8 9 100 1o oM 32-4-2 7,5 65 |32 [ 58|53 |46 |40 |30 | 30~65 | 792 |430| 1222 |260|160| 108
-_— M "M M 32-4 7,5 72 | 69 | 65|59 | 53 |47 | 37| 37~72 | 792 |430| 1222 |260|160| 108
o 5 10 15 20 25 30 Q[Us]
32-5:2 11 83|79 |74 |68 |60|52]|41 41~83 [ 892 |498| 1390 |314|268| 187
Ta6nmu,a 14 32-5 11 90 | 86 [ 81 |74 | 67 |59 |47 | 47~90 | 892 |498| 1390 [314|268| 187
L 32-6-2 11 10197 [ 90 | 83 | 74 | 65 | 51| 51~101 | 962 [498| 1460 [314[268| 190
Tun MouHocTs, | Mogava, 50 | 60 | 70 | 80 | 90 | 100|110/ Wanopa B1, [ B2, |B1+B2, | D1, | D2, | Macca, 32-6 11 108|104 97 | 90 | 81 [ 72 | 57 | 57~108 | 962 [498| 1460 [314[268| 190
kBT M3/u o B VLV VIV R VIV IV RV Kr 32-7-2 15 119/114[107| 98 | 88 | 78 | 60 | 60~119 [1032|498| 1530 [314[268| 203
90-2-2 1 41139363228 221015 15~41 770 1498 | 1268 1314 268| 202 32-7 15 126|121 (113105 95 | 85 | 67 | 67~126 |1032|498| 1530 [314[268| 203
90-2 15 53 | 50 | 47 | 44 | 40 | 36 | 30 | 30~53 | 770 |498| 1268 |314|268| 212 32-8-2 15 = 136[131[123[114|102| 90 | 71 | 71~136 [1102[498| 1600 [314[268| 207
90-3-2 185 68 1 6516015549 | 41| 32| 32~68 | 862 |542| 1404 |314|268| 232 32-8 15 o 1441138[130[120|109| 97 | 77 | 77~144 [1102[498| 1600 [314[268| 207
3 o
~ 32-9-2 18,5 c 154|148 (140129117 [102| 82 | 82~154 |[1172|542| 1714 [314|268| 227
203 22 2 PL e DT B2 )5 A8 ABE PR OTH) 1D 355 2081 ST 32-9 18,5 T 162|156 (147 (136|124 (109 | 88 | 88~162 |[1172|542| 1714 [314|268| 227
90-4-2 30 aQ 98 | 93 |87 [ 80 |72 |62 |50 | 50~98 | 954 |650| 1604 [397[307| 345 - d -
90-4 30 % 1101105 |100| 92 | 84 | 76 | 66 | 66~110 | 954 |650| 1604 |397|307| 345 32-10-2 18,5 175|166 [ 157 (146|131 [115] 91 | 91~175 [1242|542| 1784 [314[268| 230
90-5-2 37 T 126 1120111311041 93 [ 81 | 68 | 68~126 |1046|650| 1696 |397[307| 380 32-10 18,5 182|173 (164 152|138 [122| 98 | 98~182 |1242|542| 1784 [314[268| 230
90-5 37 13901311124 115|106 | 94 | 83 | 83~139 | 1046]650| 1696 |397|307| 380 32-11-2 22 193|184 (173164146 (128|102 102~193 [ 1312|578 1890 [355|268| 275
90-6-2 45 15511481139 129 | 1171102 | 86 | 86~155 |1138|692| 1830 |446|332| 442 32-11 22 200[191[180| 168|153 | 135|109 | 109~200 | 1312|578 | 1890 |355|268| 275
90-6 45 16811601150 | 141 [130 117|103 | 103~168 | 1138|692 | 1830 |446|332| 442 32-12-2 22 211[201[189|178[160| 140|113 | 113~211 [ 1382|578 | 1960 |355|268| 278
32-12 22 218[208 196|184 [ 167 | 147|120 | 120~218 [ 1382|578 | 1960 |355|268| 278
32-13-2 30 230[218[206|193[174 153|124 | 124~230 | 1452|650 | 2102 |397|307| 357
32-13 30 237[225[213|200[181|160|131| 131~237 | 1452|650 | 2102 |397|307| 357
32-14-2 30 2471235(222|210[189| 165|135 135~247 | 1522|650 | 2172 |397|307| 360
32-14 30 255[242(229|216[196 | 172|142 | 142~255 | 1522|650 | 2172 |397|307| 360
32-15-2 30 266 | 253 (239|224 (203|178 145| 145~266 | 1592|650 | 2242 |397|307| 363
32-15 30 2741260246 |231[210]185] 152 | 152~274 | 1592|650 | 2242 |397|307| 363
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Tabanua 12 Tabanua 13
[AvanasoH N
Tun MoLHoCTb, I'Iop,zaua, 25 30| 35| 40 | 45 | 50 | 55 | Hanopa, B1, | B2, |B1+B2,| D1, | D2, | Macca, E [vanazon
kBT M/ e s R d Tun | 2& [MA%a) 5 | 4o | 50 | 60 | 64 | 70 | 80 | wanopa, | BT | B2 (B1+B2| D1} D2, iMacca,
B3 3 ’
45-2-2 5,5 40 [ 38 3633|3027 [23 | 23~40 [ 715[430] 1145 [260]160] 114 3 M/ M MM MM MM MM MM KT
45-2 75 48 | 46 | 44 | 42 [ 3935 31 31~48 | 715 [430| 1145 |260[160| 118 =
45-3-2 11 63 | 6158 |54 |50 |44 38| 38~63 | 825 [498| 1323 [314|268| 194 64-2-2| 75 39 | 36 | 33 | 29 | 26 | 23 | 17 | 17~39 | 715|430 1145 | 260 | 160 | 129
45-3 11 71169 | 66|63 |58 |53 |47 | 47~71 | 825 [498| 1323 [314|268| 194 64-2-1 11 46 | 44 | 40 | 36 | 33 | 30 | 24 | 24~46 | 745|498 | 1243 | 314|268 | 192
45-4-2 15 87 1841807569 ]|62]54 54~87 905 [498| 1403 |314[268| 208 64-2 11 53 51 47 43 40 37 31 31~53 745 | 498 | 1243 | 314|268 | 192
45-4 15 9592 |88 |84 |78 |71]|62] 62~95 | 905 |[498| 1403 |314|268| 208 64-3-2| 15 66 | 62 | 56 | 50 | 46 | 41 | 32 | 32~66 | 825|498 | 1323 |314|268 | 205
45-5-2 18,5 111[107]102| 96 | 88 | 80 | 69 | 69~111 | 985 |542| 1527 |314|268| 229 64-3-1 15 73 69 63 57 53 48 39 39~73 825 | 498 | 1323 | 314 | 268 | 205
45-5 18,5 119115110105 97 | 88 | 78 | 78~119 | 985 |542| 1527 |314|268| 229 64-3 18,5 80 76 71 65 60 56 16 46~80 | 825 | 542 | 1367 | 314|268 | 222
45-6-2 22 1351130124 (117108 | 97 | 85 | 85~135 [1065|578| 1643 [355[268| 274 64-4-2 | 185 92 87 80 71 66 60 47 47~92 905 | 542 | 1447 | 314 | 268 | 227
45-6 22 . 1431138132 [125[116[106| 93 | 93~143 |1065|578| 1643 [355|268| 274 64-4-1 22 100 | 94 87 78 73 67 54 54~100 | 905 | 578 | 1483 | 355 | 268 | 268
45-7-2 30 k3 158 (152146 [138]127|115|100| 100~158 | 1145|650 | 1795 |397|307| 353 64-4 22 107 | 101 94 85 80 74 61 61~107 | 905 | 578 | 1483 | 355|268 | 268
45-7 30 g)' 166161154 [146]1135[124|109| 109~166 | 1145|650 | 1795 |397|307| 353 64-5-2 30 E 121 | 114 | 105 | 95 88 80 64 64~121 | 985 | 650 | 1635 | 397 | 307 | 348
45-8-2 30 £ 182]175[168 [159[146[133[116| 116~182 | 1225|650 1875 [397[307| 356 64-5-1 30 §' 128 | 121 | 112 | 102 | 95 87 71 71~128 | 985 | 650 | 1635 | 397 | 307 | 348
45-8 30 190|184 (176 [167 [154 (141|124 | 124~190 | 1225|650 | 1875 [397[307| 356 64-5 30 K 136 | 129 | 119 | 109 | 102 | 94 78 78~136 | 985 | 650 | 1635 | 397 | 307 | 348
45-9-2 30 205|198 190 |180|166] 150|132 | 132~205 | 1305|650 | 1955 [397]|307| 360 64-6-2 30 150 | 142 | 131 | 118 | 110 | 101 81 81~150 | 1065|650 | 1715 | 397 | 307 | 352
45-9 37 2141207 198 | 188174159 |140| 140~214 [1305|650| 1955 [397|307| 382 64-6-1 37 157 | 149 | 138 | 125 | 117 | 108 | 88 88~157 | 1065|650 | 1715 | 397 | 307 | 374
45-10-2 37 23022112 |200| 185|168 | 147 | 147~230 [1385[650| 2035 |397|307| 386 64-6 37 164 | 156 | 145 | 132 | 124 | 115 | 95 95~164 | 1065|650 | 1715 | 397 | 307 | 374
45-10 37 23823020 |209| 193|177 |155| 155~238 [ 1385|650 | 2035 |397[307| 386 64-7-2 37 179 | 169 | 156 | 141 | 132 | 121 99 99~179 | 1145|650 | 1795 | 397 | 307 | 379
45-11-2 45 255|246 P36 | 223 206|188 |165| 165~255 |1465(692| 2157 |446(332| 450 64-7-1 37 186 | 176 | 163 | 148 | 139 | 128 | 106 | 106~186 1145|650 | 1795 | 397 | 307 | 379
45-11 45 263 | 255 P44 232 (2141196 [ 173 | 173~263 | 1465|692 | 2157 [446]332| 450 64-7 45 193 | 183 | 170 | 155 | 146 | 135 | 112 | 112~193 1145|692 | 1837 | 446 | 332 | 438
45-12-2 45 280|270 P59 | 245|226 (206|181 | 181~280 | 1545|692 | 2237 |446|332| 454 64-8-2 45 207 | 196 | 182 | 164 | 154 | 142 | 116 | 116~207 | 1225|692 | 1917 | 446 | 332 | 442
45-12 45 289|280 P68 |255|236|216|190| 190~289 | 1545|692 | 2237 |466|332| 454 64-8-1| 45 214 | 203 | 189 | 171 | 161 | 149 | 123 | 123~214 [1225| 692 | 1917 | 446 | 332 | 442
45-13-2 45 305|294 P82 | 267 [247|225[198 | 198~305 1625|692 | 2317 |446|332| 458 64-8 45 221 1210 | 196 | 178 | 168 | 156 | 130 | 130~221 1225|692 | 1917 | 446 | 332 | 442
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