Anmarbl (727)3454704
AHrrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBelueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTtok (423)249-28-31
BnapukaBkas (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Hacocbl CRV

[TacnopT. PykoBOACTBO NO MOHTaXy M 3KCrnnyatayum

Mo BonpocaM Npojiax v NoAAePXXKN o0bpalllanTech:

VMBaHoBo (4932)77-34-06
WMxesck (3412)26-03-58
WpkyTck (395)279-98-46
KazaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kupos (8332)68-02-04
KonomHa (4966)23-41-49
Koctpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Juneuk (4742)52-20-81

KazaxcraH +7(727)3454704

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuin Hoeropop (831)429-08-12
HoBoky3HeLk (3843)20-46-81
Hosbpbek (3496)41-32-12
HoBocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
MckoB (8112)59-10-37

Mepwmb (342)205-81-47

Benapycb +375-257-127-88

Y36ekuctaH +998(71)205-18-59

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
Caparos (845)249-38-78
CeBacTonons (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
Crasporonb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

an.nouta: vdj@nt-rt.ru || cant: https://vandjord.nt-rt.ru

TonbAtTh (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsiHoBCK (8422)24-23-59
YnaH-Yaa (3012)59-97-51
Yha (347)229-48-12
Xabaposck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YenabuHck (351)202-03-61
Yepenosel, (8202)49-02-64
YuTa (3022)38-34-83
AxyTck (4112)23-90-97
Apocnasnb (4852)69-52-93

Kupruaust +996(312)96-26-47
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lMpeaynpe>xxaeHne

lpe>xae yeM NnpucTynaTb K pabotam

no MoHTa>)xy o6opyaoBaHunsi, Heo6xoanMo
BHUMAaTe/IbHO U3YYNTb AaHHbI JOKYMEHT.
MoHTaXk n 3kcnlyatayms o6opyaoBaHus
AOJKHbI MPOBOANTLCS B COOTBETCTBUM

c Tpe6oBaHUAMMN JaHHOIO JOKYyMeHTa,

a Tak>)xe B COOTBETCTBMU C MECTHBIMU
HOpMaMu M npaBuIaMH.

1. Yka3aHuA no TexHuKe 6e3onacHoCcTu

Mpeaynpes>xxaeHne

AkcnnyaTtauns gaHHOro o6opynosaHus
AOJIKHA NMPON3BOANTLCS NMEPCOHAJIOM,
B/agerowmnM Heo6xo4MMbIMU 4151 3TOro
3HaHUSIMU M OMbITOM Pa6oThbl.

JIMuya c orpaHMYEeHHbIMN (PU3NYECKUMM,
YMCTBEHHbIMU BO3MOXCHOCTSIMM,

C OrpaHnYeHHbIMU 3PEHNEM U CTYXOM He
AOJDKHbI ONYCKaTbCS K 3KCI/iyaraunum
AaHHOro o6opyaoBaHus.

Aoctyn geteii Kk AAHHOMY 060pyAOBaHMNIO
3anpewyeH.

1.1. O6wme cBeaeHUA 0 AOKYMEHTEe

MacnopT, PYKOBOACTBO MO MOHTaXYy W 3KChyaTaunm
COAEPXUT NpUHUUNUabHbIE YKa3aHUA, KOTOPbIE AO0JIXXHbI
BbIMO/THATLCA NMPU MOHTAXe, aKkcnayataunm 1
TeXHUYECKoM 06CnyXunBaHuM. Mo3TOMy nepes MOHTaXOM
“ BBOAOM B 3KCNyaTaunto OHU obs3aTeNbHO AOKHbI
6bITb N3yYeHbl COOTBETCTBYOLWNM 06Cy>XMNBAKOLWMM
nepcoHanoMm unu notpebutenem. [JaHHbli AOKYMEHT
AO0JIXEH NOCTOAHHO HaxoANTbCA Ha MeCTe aKCcnayaTauuu
obopynoBaHus.

Heobxoanmo cobnoaatbh He TO/bKO 06wwmne TpeboBaHms
rno TexHuke 6e30MacHOCTU, NpUBEAEHHbIE B pa3aene

1. YkazaHus rno TexHuke 6€30n1acHOCTH, HO

M cneumanbHble YyKa3aHus No TexXHuke 6e3onacHocTH,
npuBOAMMbIE B APYrMX pa3aenax.

1.2. 3HayeHue CUMBOJIOB U HaANUCeEMn Ha
nsgenum

YKka3aHus, NoMeLLeHHble HEeMoCpeaCTBEHHO Ha
obopynoBaHuK, HanpuMep:

e CTpeJsika, yKa3dbiBakOlwasa HanpaBiaeHne BpalleHna,

e 0603HayeHMe HaMopHoOro naTpybka Ana nogayuun
nepekaymMBaeMoin cpeabl,

LOSIXKHbI cobnogaTbcs B 0693aTeNIbHOM nopsiake
M COXPaHATbCS Tak, YTO6bl MX MOXHO 6bII0 NpoYnTaTh
B Nt060 MOMEHT.

1.3. KBanudukauma n obyueHue
o6cny)xuBatloLlero nepcoHana

MepcoHan, BbIMOAHAOLWMA 3KCyaTaumoo, TeEXHMYeckoe
06Cny>XnBaHMe N KOHTPOJIbHbIE OCMOTPbI, @ TakXe MOHTax
obopynoBaHWs, AOMKEH UMETb COOTBETCTBYHOLLYO
BbINOSIHAEMOM paboTe kBanudukaumnto. Kpyr sonpocos, 3a
KOTOpbl€ MepCOHan HeCeT OTBETCTBEHHOCTb U KOTOPble OH
[OJIKEH KOHTPONMpPOBaTb, a Takxe obnacTb ero
KOMMETEHLUNN AO/KHbI TOYHO ONpeAensaTbCs
notpebutenem.

1.4. OnacHblie nocneacTBust HecobnroaeHun
yKa3aHUi No TexHUke 6e30nacHoOCTHU

HecobnioaeHne ykazaHun no TexHuke 6eszonacHoCcTun
MOXET MnoBJiedb 3a cobom:

® QOrnacHble nocneacTeuna Ana 340p0oBbA U XXU3HU
4YenoBeKa;

e CO34aHue ONacHOCTW A OKpYXatoLen cpebl;

® aHHY/NMpOBaHMeE BCEX rapaHTUNHbIX 0653aTeNnbCTB Mo
BO3MelleHuto yuepba;

e O0TKa3 BaxxHenwunx dyHKumMn obopynoBaHuns;

* HeAeWCTBEHHOCTb NpeAnucaHHbIX METOA0B
TEXHUYECKOro 06CNyXMBAHUS N PEMOHTA;

e OMacHyl CUTyauuto 415 340POBbS U XU3HWM NepcoHana
BCNeACTBUE BO3AENCTBUSA SNEKTPUYECKNX NN
MexaHnyecknx hakTopoB.



1.5. BbinonHeHue pabot c cobnropeHnem
TexHuKun 6esonacHocTm

Mpu BbINONHEHUN PaboT A0/KHBI cobaoaaTbCs
npuvBeAeHHbIE B @aHHOM JOKYMEHTE yKa3aHUs Nno TeXHUKE
6e30MacHOCTH, CyLWEeCTBYOLWME HaUMOHaNbHbIE
npeanucaHna No TexHuke 6e30MacHOCTH, a Takxe Ntobble
BHYTpPEHHME NpeanuMcaHuns no BbiNOSHEHMO paboT,
aKcnayaTaummn obopynoBaHns n TexHnke 6e3onacHoCTH,
AEeNCTBYOLWMNE Y NoTpebuTens.

1.6. Yka3aHua no TexHukKe 6es3onacHoCTu Ana
noTpebutensa wnm obcnyxxusarouiero
nepcoHana

e 3anpeLeHo 4EMOHTMPOBATb MMEILIMECS 3alUTHbIE
orpaxaeHus NOABWMXHbLIX Y3/10B U AeTanen, ecnu
060pyAoBaHMeE HaXo0AUTCA B 3KCMyaTauuu.

e HeobxoAMMO MUCKOYNTb BO3MOXHOCTb BO3HUKHOBEHMUS
0MacHOCTU, CBSAA3AaHHOW C 3/IeKTpo3Hepruen (bonee
noApo6bHO CM., HanpuMep, Nnpeanucanunsa Ny u
MECTHbIX 3HeprocHabxarLwmnx npeanpusaTmn).

1.7. Yka3zaHua no TexHuke 6e30nacHOCTU nNpum
BbIMOJIHEHUU TEXHUYECKOIro
o6cny>xmBaHusi, OCMOTPOB M MOHTaXa

MoTpebuTtenb AosmkeH ob6ecrneynTb BbINMOSHEHWE BCEX
paboT Mo TeXHUYECKOMY 06CNTYXMBAHUIO, KOHTPOJIbHbIM
OCMOTPaM U MOHTaxy KBanu@puUMPOBAHHbIMU
crneumannucTamMu, AonyLWweHHbIMU K BbIMOSHEHWUIO 3TUX
paboT 1 B JOCTAaTOYHOIM Mepe 03HAKOM/TEHHbIMU C HUMU B
Xxoze NoApo6HOro n3y4yeHust pykoBoACTBa MO MOHTaxy U
aKcnayaTaumm.

Bce paboTbl 06593aTenbHO AO/MKHBI MPOBOANTLCS MpU
BbIK/IlOYEeHHOM ob6opynoBaHun. JonxeH, 6e3ycnoBHO,
cobntopaTbCcs NOPAAOK AENCTBUIA NMPpU OCTaHOBKE
060pyl0OBaHMS, ONMUCAHHbIA B PYKOBOACTBE MO MOHTAXYy U
aKcnayaTaumm.

Cpa3sy xe no OKOH4YaHuM paboT A0KHbI 6bITb CHOBaA
YCTaHOBJIEHbI UM BKJIKOYEHbl BCE€ AEMOHTUPOBAHHbIE
3alUNTHbIE N NpefoXpaHuTebHble YCTPONCTBA.

1.8. CamoctosTenbHoe nepeo6bopynosaHue n
N3roToBJieHUE 3anacCHbIX y3Ji0B U neTaneﬁ

MepeobopynoBaHme nam moanduKaumo yCTPONCTB
paspeluaeTcs BbIMOMHATL TO/IbKO MO COrlacoBaHuIo
C N3roToBUTENEM.

OuUpMeHHble 3anacHble y3/bl U AeTanun, a Takxe
pa3peleHHble K UCNOJIb30BaHUIO ¢)I/IpMOl7I-VI3FOTOBVITeJ'IeM
KOMMNJIEKTYOWME, MPU3BaHbI obecneynTb HaAEXHOCTb
aKCnayaTauuu.

NMpuMeHeHne y3108B 1 AeTanen Apyrux Npon3BoanTenem
MOXET BbI3BaTb OTKa3 U3roTOBUTENSA HECTHU
OTBETCTBEHHOCTb 3@ BO3HMKLUME B pe3yfbTaTe 3TOro
nocneacTeums.

1.9. HeponycTuMbie peXXMMbl dKCrJlyaTtauumm

JkcnayaTauMoHHas HaAeXHOCTb NOCTaBISEMOro
060pynoOBaHMS rapaHTUPYETCS TOSIbKO B Cryyae
NPUMEHEHNs B COOTBETCTBUU C PYHKLMOHAbHBIM
Ha3HayeHueM cornacHo pasaeny 6. 061acTb MpUMeHeHMs.
MpenenbHO AOMYCTUMbIE 3HAYEHUS, YKa3aHHble

B TEXHUYECKUX AAHHbIX, AOKHbI 0653aTenbHO
cobntopaTbCcs BO BCEX CrlyvasX.

2. TpaHCNOpTMPOBaHMUE U XpaHeHUue

TpaHcnopTupoBaHue o60pyAoBaHNs creayeT NpoBOAUTb
B KPbITbIX BaroHax, 3aKpbITbIX aBTOMALUMHAX, BO3AYLIHbIM,
peYHbIM IM60 MOPCKUM TPAHCMOPTOM.

Ycnosus TpaHCNOPTUPOBaHMA 060pyAOBaHNSA B 4acTu
BO34eNCTBUA MEXaHNYECKNX PaKTOPOB AOXKHbI
cooTBeTCcTBOBaThL rpynne «C» no NOCT 23216.

Mpu TpaHCNMOPTUPOBAHUM ynakoBaHHOe 060pyAoBaHue
[OJDKHO 6bITb HAAEXHO 3aKpensieHo Ha TPaHCMOPTHbIX

CpeAcTBax C Lefbio NpeaoTBpalleHns caMonpon3BosbHbIX
rnepeMeLLeHunit.

Ycnosus xpaHeHns o60pynoBaHMs AOKHbI
cooTBeTcTBOBaThL rpynne «C» NOCT 15150.

MakcrMManbHbIM Ha3HaYeHHbIN CPOK XpaHeHUs cocTaBnseT
2 ropa. Npu XxpaHeHWN HaCOCHOro arperata Heo6xoaAnMMo
npokpy4ymnsaTb paboyee KONeCO He pexxe 04HOro pasa B
Mecsu. B TeyueHne Bcero cpoka XxpaHeHus KoHcepBauusa He
TpebyeTcs.

PekomeHaoBaHHas TeMnepaTypa Npu XxpaHeHuu
1 TPAHCMOPTUPOBKE:

e OT-30°C go +60 °C (0,37 - 7,5 kBT);
e OT-25°C po +70 °C (11 - 22 kBT).

3. 3HaueHue CMMBOJIOB U HaanNucen
B AOKYMEHTe

MNMpepynpe>xaeHue

Heco6nroaeHune gaHHbIX yKa3zaHWii MOXKeT
MMeTb onacHble AJ151 340POBbsl JTloAeH
nocnefcTBus.

Mpeaynpe>xxaneHne

HecobnrwaeHne gaHHbIX YyKa3aHUi MOXKET
CTartb NMPpUYNHOM NMopakeHns
3/1eKTpUYEeCKMM TOKOM M UMEeTb OfacHbIe
AJIS1 )KN3HN U 340POBbs1 JII0AEHN
nocnencrBus.

YkazaHus no texHnke 6€30MacHoCTH,
HEeBbINOJIHEHUE KOTOPbIX MOXKET BbI3BaTh

oTka3 o60pyAoOBaHMs, a TaKxKe ero
nospe>kaeHmne.

PexkomeHgaunm nan ykasaHus,

obsieruarowymne paGOTy n
obecneuynBaryme 6e30nacHyro

akcnayatauymio o6opygoBaHms.

I Db

4. O6bwme cBegeHna o6 nspgenun

[JaHHbIN JOKYMEHT pacnpocTpaHsieTcs Ha Hacocbl CRV,
CRV...I, CRV...N Tnnopasmepos o 200.

Bce BblleyKka3saHHble HACOCbl CMPOEKTUPOBaHbI U
pa3spaboTaHbl Ha 6a3e cTaHaapTHbIX HacocoB CRV
(puc. 1).

Hacocbl CRV, CRV...I, CRV...N npeactaBnsitoT cobom
BepTUKaibHble MHOTOCTyNneH4YaTble LLeHTpobeXxHble
HacoCbl C HOPMasibHbIM BCacblBaHMEM CO CTaHAAPTHbIM
ACUHXPOHHbIM ABYXMNOJIOCHbBIM 3/1€KTpoABUraTenem
3aKpbITOrO TMMNa C BEHTUNSATOPHbIM OXJTaXAEHUNEM.

Hacoc cocTouT u3 ruapasanyeckon 4acTu u
anekTpoaBuratens. NpomMexyTo4yHble kamepbl 1 paboune
Kofleca coeanHeHbl Mexay coboin Ha oAHOM Bany

W pacnosioXeHbl B rMb3e, KOTOpas CoeAnMHAETCS

C OCHOBaHMEM M rosIOBHOM YacCTbio Hacoca npu noMoLLm
CTAXHbIX 601TOB. B OCHOBaHWN MMETCHA COOCHO
pacnosioXeHHble BCaCblBaOLWMIN M HANOPHbIN NaTpy6Ku
(KOHCTPYKUMSA TUNA «UH-NTakiH»). KOHCTPYKLUMS «UH-NanH»
Mo3BONSET yCTaHaBANBATb HACOC HA FOPU30HTAIbHOM
TpybonpoBoae. Bce HacocChl OCHaLLeHbl KapTpUAXeEBbIM
TOpLUEBbLIM YNJIOTHEHWEM Bana.



TunoBoe o603HaueHue

SnekTpoasuratent Mpumep CRV 32-10-2 A A -D -E -HQQ E -E

CeMeNncTBo HacocoBs |

HoMunHanbHas

nogava, [M3/4]

fonosHas Kon-Bo cTtyneHemn

4acTb Hacoca Kon-Bo ctyneHen pabounx

KONeC YMEeHbLLUEHHOro

avameTpa (Npy Hanm4yum)

MaTepuansl geTanen,

KOHTaKTUPYOLWNX C

CTsXHble nepeKaqMBaeMoﬁ XNAKOCTbIO:

GonTbl A - Cepblit uyryH C425

B - Cepbit yyryH HT200/
ASTM25B

N - Hepxasetowas ctanb AISI 316

I - KombuHnpoBaHHoe (HepX.

MnwuTa- ctanb AISI 304/uyryH CH20

OCHOBaHue Ll aHaﬂOr)

X — CneumanbHOE UCMOIHEHNE

Koa vcnonHeHnus:

A - Ba3oBoe ncnosHeHue

Topuosoe
ynnoTHeHne
Bana

Pabouee
Koneco

Puc. 1 Hacoc CRV Al - NcnonHeHne ¢ noape3aHHbIMK
Konecamu Tuna A

®upmeHHas Tabnnuka BI - MicnofnHeHWe C NoApe3aHHbIMM
1 2 Konecamu Tvna B

/ ABI - VicnonHeHue ¢
2 noApe3aHHbIMKU Konlecamm

3 VANDJQRD" Tna A 1 Tuna B ogHOBPEMEHHO
i 4
s CRV 5-10A'A-O-E-HQQE-A PN XXXXXXXX T - BbicokoTeMnepaTypHoe
Q5,8 m’/h H/Hmax 45,4 / 66,3 m 6 ncnoniHexne
; Py 15 kW 1x230 V. 50 HZ . X - CneumnasabHOe NCNOJHEHNE
Prax 16 bar — 126 oC Koa npucoeanHeHuns Hacoca:
© In2767ymin 55 U .caw| @ O - OBanbHble Gnanupyl
s —Torai 7ok D - DIN dnaHubl
M/Qbf/ 9 kg " X - CneunanbHOe WCNOMHeHue
b FD 2021/43 SN XXXXXXXX (B T. 4. pe3u6a)
DJORD GROUP LLC, .
/Svﬁlglnaya st., 39-41, Moscow, Russia [H[ c € 14 KOD, Matepuana snactomepa:
13 Made in XXX E - EPDM

V - FKM (Viton®)

X = CneumnasnbHOE NUCMOJIHEHME

15 17 10 18 16 Tunosoe o603HayeHne TOPLIEBOIo YN/I0THEHUA!

H - C6banaHcnpoBaHHOE KapTpuaxHoe
YMNJOTHEHWE C KOJIbLEBbLIM YMIOTHEHMEM

X - CneumanbHOE UCMNOJIHEHUE

MaTepuan napbl TpeHus:

Puc. 2 ®upmeHHas Tabnuuka

Mo3.| HammeHoBaHue

1 | O603HayeHune TMnNa B - MpaduT
2 |Homep u3penus U - Kapbwug Bonbdpama
3 |HoMmunanbHas nogaua Q - Kapbua kpemHus
4 Hanop npu HOMWUHanNbHOM Nogaye/MakCUManbHbI 'I;/Ia_TEEg?VIH BTOPWHHOTO YNNOTHEHNS:
Hanop V - FKM (Viton®)
5_|HoMuHanbHas MOWHOCTL X - CneuunanbHOE UCMNOSHEHNE
6 Hal_lpﬂ)KeHVle N 4acCTOTa nVITaIOLIJ,eVI cetTun KOA aneKkTpoaBuUraTens:
7 |MakcuMmanbHoOe faBfieHne B CUCTEME A - BazsoBbiit (3-dasHbil, IE2)
g |MakcumansHas Temnepatypa nepekaunsaemoi E - SHeproapdekTnsHbIi (3-ashbiit, IE3)
XKUAKOCTU X — CneunanbHoe ucnosiHeHme (B T.4. 1-dasHblnn)
9 |HomMuHanbHas YyacToTa BpalieHus B cBA3M ¢ PYHKUMOHUPOBAHNEM UHTErPUPOBAHHOWM
10 |Knacc nbinesnaro3awmieHHOCTH CucteMbl MeHegxmMeHTa KavecTBa U BCTPOEHHbIMU

MHCTPYMeHTaMun KkayvecTtsa, knenmo OTK He yka3biBaeTcs
Ha pupmMeHHON Tabnunuke. Ero oTCyTCTBME HE BAUSET Ha
KOHTPO/b 06ecrnevyeHns KayecTBa KOHEYHOro NpoAyKTa

1 obpalleHune Ha pblHKe.

HanpaBneHue BpalweHus:

11 |CCW: lMpoTmnB YacoBoi cTpenke

CW: Mo yacoBown cTpenke

12 |Macca Hacoca

13 |[daTa usrotoBneHus: roa/Hegens (Mnu rog. Mecsu)
14 | CepuiHbIN HOMEp

B koMnnekTe nocTaBki 060pyA0BaHNSA OTCYTCTBYIOT
NpUCNoco61eHNss U UHCTPYMEHTbI A/ OCYLECTBEHNS
perysnmpoBoK, TEXHUYECKOro 06CnyXuBaHus u

15 |CrtpaHa 13roTosneHus NPUMEHEHMS MO Ha3Ha4YeHuo. Mcnonb3yiTe cTaHAapTHbIe
16 |3HaKku obpalleHns Ha pbiHKe MHCTPYMEHTbI C y4eTOM Tpe6oBaHNN TEXHWUKM
PekBM3MTbI MMNOpTepa/nponssoanTens (MecTo 6€30MacHOCTM U3roTOBUTENS.

pacrnonoxeHue BapbUpyeTcs B 3aBUCUMOCTU OT
17 |mopenwn). Ana Moaenen, N3roToBJIEHHbIX Ha
TeppuTopumn PO Ha dpupmeHHoM Tabnnuke
yKa3sblBaeTcs HoMep TY

MpenynpeanTenbHble 3HAKM NMPU UX HANNYUKN
(HanpuMep, yKasaHus No yTuamsauunm)

18




5. YnakoBKa U nepemMeLljeHue

5.1. YnakoBkKa

Mpu nonyvyeHnn o6opynoBaHMUsS NpoBepbLTE YNakKoBKY

1 caMo 060pyA0BaHME HA HANNYME MOBPEXAEHWNIA, KOTOpbIe
MOrfiM 6bITb MOTyYEHbI NMPU TpaHCMopTMpoBaHuu. Mepea
TEM KaK yTUIN3UPOBaTb YNaKoBKY, TWATEbHO MPOBepLTE,
He OCTaJICb /1N B HEW [OKYMEHTbI U Menkune aetanu. Ecnm
nofly4yeHHoe o06opyAoBaHNe He COOTBETCTBYET BalleMy
3akasy, o6paTuTech K NOCTaBLUNKY 060pYyAOBAHMS.

Ecnu o6opyaoBaHne NoBpeXAeHO Npu TPaHCNOPTMPOBaHUH,
HeMeAIeHHO CBS)KMTECb C TPAaHCMOPTHOM KOMMNaHuen
M coobLwunTe NOCTaBLMKY 060pya0BaHMs.

MocTaBLWMK coxpaHseT 3a cobol nNpaBo TWaTesbHO
OCMOTpETb BO3MOXHOE NMOBpeXAeHMUE.

NHdbopmMaunio 06 yTunmsaumm ynakoBku cM. B pasgene
19. IHgopmMauyms Mo yTuan3aumm yrnakoBKH.

5.2. NepemeweHune

lNMpeaynpe>xaeHue

Cnepyert cobsrofatb orpaHNYeHns
MECTHbIX HOPM M NpaBuJl1 B OTHOLUEHUN
noAbEMHbBIX M MOrpPy304YHO-Pa3rpy304YHbIX
paboTt, ocyliecTB/isieMbIX BPYYHYIO.

3anpelwaercsa nogHMMaTb MU TAHYTb
obopyaoBaHme 3a NuTarOLWnii Kabesb.

Hacoc gosmkeH ocraBaTtbCsl B yCTOHYNBOM
MoJ10)KeHNHN BO BPeMsi pacriakoOBKH 1
YCTaHOBKM C MOMOLLbIO PpeMHEH AJs1
nogbéma.

O6parnTe BHUMaHHne, YTO O6bIYHO 4EHTP
TSXKEeCTH Hacoca - 6/1M>Ke K ABUrarersiio.

lMpeaynpe>xaeHne

MNMapeune npeameros

OnacHoOCTb JieTa/lbHOIro ncxoAa nimn

nosiydeHus TsHxesbiX TpaBM

— Co6nopanite MHCTPYKLUMNM MO NMOoABEMY.

- Ucnonb3yiite nogbeMHoe o6opyaoBaHne
rpy3onoAgb»eMHOCTbIO, COOTBETCTBYIIOLEH
Macce maaenus.

— Mpwy BbINO/IHEHNM onepauni Nno
noabemy 104N AOJIKHbI HAXOANTLCS Ha
6e30nacHOM pacCTOSTHHUM OT U3AeJIns.

- Ucnonb3yiite cpeacrea
MHANBHAYaIbHOM 3aLUMNTbI.

> PP

Mpu noabeme Hacoca B cbope Heo6X0ANMO YyUnUTbIBaTb
cnepywoulee:

e Ecnu anekTpoasuratens o60pyaoBaH pbiM-601TaMu, To
HacocC paspellaeTcsl NoAHMMaTb, UCMOb3YS PbIM-
60nThblI.

Mpn O0TCYTCTBMU pbIM-60/1TOB HAaCcOC paspellaeTcs

NnoAHMMaTb C MOMOLLbI CTPOM UM @HaNOMUYHbIX
npucnocobnenuin 3a naHey anekTpoaBMraTens.

Puc. 3 [lpaBunbHbI NnoabeM Hacoca CRV

6. O6nacTtb NnpuMeHeHus

OCHOBHble 061acTU NPUMEHEHUS:
e BopocHabxeHue;
e CuUCTEMbl MOBbIWEHNS AaBEHUS;

e [lpon3BOACTBEHHbIE CUCTEMbI NEpPEKaAYMBaAHUSA
TEXHOJIOTMYECKNUX )KVI,CI,KOCTEVI;

e CuCTeMbl OTOMNNIEHUSA, BEHTUNALUN U
KOHAWUMOHNPOBAHNA BO34YyXa.

MHorocTyneHyaTble LeHTPo6exXHble HACOChl KOHCTPYKLMK
«WH-nanH» Tunosoro psaga CRV, CRV...N, CRV...I
npefHasHavyeHbl ANS LMpKynaumm/nepekadymsaHms
XMAKOCTU W MOBbIWEHNSA AaBNEHUS XON0AHbIX UK
ropaumnx xmakocten 6e3 TBepabIX NN
ANVNHHOBOTOKHUCTbIX BKIKOYEHW.

B cuctemax, rae KOHTakTupylLwme C nepekaynBaemMmon
XMUAKOCTbIO AeTaNn N3roTOBJIEHbI U3 HEpPXXaBetoLen
cTanu, Heob6xoAMMO NpUMeHsTb Hacockl mogenu CRV...N,
CRV...I.

MepekaunBaeMbie XMAKOCTHU

Mpeaynpe>xxaeHne

B3pbIiBOMno>xapoonacHoOCTb

OrnacHOCTb J1eTaslbHOIro ucxoga nian

MoJ1Iy4YeHHs1 TSHKEJIbIX TPaBM

- 3anpewjaercsi UCroJs1Ib30BaTb Hacoc AJ1s
nepexkaymMBaHHs
JIErKOBOCIMJ/1IaMEHSIIOLLNXCS], FOPOYNX
W1 B3pPbIBOOMNACHbBIX XUAKOCTEHMA.

MNMpeanynpe>xaeHne

Xummnuyeckoe Bo3geiicTBue u yreyka

OnacHOCTb J1eTaJIbHOro ncxoAa min

nos1ly4eHUs TsHHKeJibiX TpaBM

- He gonyckaercsi npyuMeHeHue Hacoca
AN nepeKaynBaHNs XNAKOCTEH,
pasbejgarowmux MmaTtepmasibl, U3 KOTOPbIX
M3roToBJIeH Hacoc.

— Mpyn BOBHNKHOBEHNN COMHEHMH
obpawanTecp B komnaHunio Vandjord.

MNMpeapynpe>xaeHune

ArpeccrBHbI€ XNAKOCTH

OnacHOCTb J1eTasZlbHOIro ucxoaa uian

rnosiy4eHusi TsHHxesibiX TpaBM

- Ucnonb3yiite cpeacTBa
MHANMBNAYAIbHOM 3aLyNThI.

Mpepynpe>xaeHne

TOKCHUYHbIE XNAKOCTHU

OnacHOCTb J1eTaJZlbHOro ucxoaa uin

MoJ1ydeHHs1 TsSHKesibiX TpaBM

- Ucnonb3yiiTte cpeacrsa
MHANBUAYaSIbHOM 3alyNThbl.

lMpeaynpes>xaeHne

ropsiuasi uin xono[Has XMAKOCTb

B03MO>KHbI TPaBMbl J1IerKoi Man cpegHen

creneHmn

- Ucnonb3yiite cpeacrea
MHANBUAYaNIbHOM 3aLYNTBI.

> B> > >

YucTble, HEB3PbIBOOMACHbBIE XMAKOCTU, HE coaepialume
TBEPAbIX YacTUL UM BOMOKOH. XXUAKOCTb HE A0JKHA
OKa3blBaTb XMMNYECKOro UM abpa3mMBHOr0 BO3AENCTBUS Ha
MaTepuasnbl Hacoca. Ecnu npegnonaraeTcs UCnosb30BaTh
Hacoc AN1st No4ayn XUAKOCTU, NAOTHOCTb U/UNK BA3KOCTb
KOTOPOWM OTAIMYAOTCS OT MNJOTHOCTU U/UNK BA3KOCTU BOAbI,
B 3TOM C/ly4yae BCeACTBME U3MEHEHUS TMAPaBANYECKON
MOLLHOCTW HeO6X0ANMMO 06paTUTb BHMMaHME Ha 3HauYeHne
TpebyeMon MOLWHOCTU 3/1IeKTpoABUraTens.



7. MpuHUuMn geincrBua

MpuHumn paboTtbl Hacocos CRV, CRV...N, CRV...I ocHoBaH Ha
NOBbIWEHUN AaBNEHUS XUAKOCTU, ABUXYLLENCS OT BXOAHOIO
naTpybka K BbIXOAHOMY. [TOBbIEHWE AAaBNEHNSA NPONCXOANT
nyTeMm nepenavyvm MEXaHWYeCKOW 3Heprumn oT Bana
aneKkTpoaBuraTens yepes My@Ty K Bajly Hacoca, a 3aTem
HEenocpeaCTBEHHO XUAKOCTU MOCPEACTBOM BpaLLatoLLMXCH
pabounx konec. Ha paboyem konece nmeroTcs nonaTkm
(nonactu), KOTopble UMET CIIOXHYI0 PopMy. XXNAKOCTb, OT
BCacblBawLwen nmHnn Tpybonposoaa, Yepes noABOASLLYO
Kamepy noaxoamT K pabouyeMy Konecy BAOSb OCU €ro
BpalleHu1s, 3aTeM HanpaBAseTCsa B MEX/I0MaTOYHbIA KaHan n
nonagaeT B HanpasaslOWKMi annapaT. Hanpasnsowmi
annapaT npeaHasHayeH ans cbopa XMAKOCTH, BbIXOASLLEN
13 paboyero koneca, 1 npeobpasoBaHNUs KMHETUYECKOMN
3HEprumn NOToKa XMAKOCTU B SHEPTUIO AABJIEHNS. YKaszaHHoe
Bbllwe npeobpasoBaHne 3HepPrum AOHKHO NMPOUCXOANTb

C MMHUManbHbIMU FMAPABANYECKMMUN MOTEPSAMU, YTO
AOCTUraeTcs creumanbHON KOHCTPYKLUMEN HanpaBnaoLero
annaparTa.

Kopnyc Hacoca npefHasHauveH ANns CoOeMHEHUs BCeX
3/IEMEHTOB Hacoca B dHepreTUYecKyo rmapaBamyeckyto
MaLUKHy. JTonacTHOW Hacoc ocyLlecTBAsieT Npeobpa3oBaHue
SHEeprum 3a cYeT AMHAMUYECKOro B3aMMOAENCTBUSA MEXAY
NMOTOKOM XWJKOM cpefbl 1 I0NacTsMU BpallatoLlerocs
pabouero koneca, KOTopoe sBAsSeTCst UX paboynm opraHom.
Mpwv BpalleHnn paboyero Koneca xuakas cpeaa,
HaxoAsALWasca B MeX/I0NaTouHOM KaHase, nonaTkamu
oTbpacbiBaeTcs K nepudepum, NpoxoanT vepes
HanpaBASLWNIA annapaT, KOpryc HAaCOCHOM YacTu u ganee
B HaMopHbIN Tpybonposoa.

B LleHTpasibHOM YacTn Hacoca, T.e. Ha BXOAE XUAKOCTH
B pabouee KOMeco Hacoca, BO3HWKAET paspexeHue,

W XnaKaa cpea nof AeMCTBUEM AABIEHWSA B PacXOAHOM
€MKOCTM HamnpasfseTcsi 0T UCTOYHMKOB BOAOCHABXeHMS
no BcacblBawLleMy Tpyb6onpoBoAy B HAcOC.

[Ona co3paHus BbICOKUX AaBrieHMin B Hacocax CRY,
CRV...N, CRV...I ncnonb3yTcsa HeCKkosbko pabouunx konec,
nocnefoBaTesibHO pa3MeLleHHbIX Ha obuwem Bany. B aTom
Ccfly4yae OAMH M TOT Xe MOTOK XUAKOCTM NPOXOAUT yepes
psA CTyneHel NnoBbIleHNs AaBAeHUs, npuyem obwunm
co3zaBaeMblii Hanop 6yaeT paBeH CyMMe Harnopos,
co34aBaeMblX KaXblM KOJIECOM.

BrniocneacTBuM XMAKOCTb npolealas Bce pabouve
CTyneHu nonajaeT B OTBOASILLYIO KaMepy U aanee
B HaMopHy NnHUIO Tpy6onpoBoaa.

8. MOHTa)> MexaHMnYecKou yactum

lNMpeaynpe>xaeHue

3arpsizHeHne nepekaynBaeMoii NUTbeBO#H

BOAbI

OnacHoOCTb JieTaZlbHOro ucxoga m

nosiy4eHus TsHKesbix TpaBM

- Mepepn ncnosb3oBaHneM Hacoca Ast
nogayu NUTbeBON BOAbI TLAaTE/IbHO
npoMoHTe Hacoc YNCTOH BOJOM.

— He ncnosib3yite Hacoc A/s1 MMTbeBOM
BoAbl, €C/ZIn BHYTPEHHHUE AeTalun
KOHTaKTUpPOBAaJIM C YacTULaMn Nim
BeljecTBaMH, He NOoAXOASALMNMMN AJIsT
BoAbl, NpeAHa3Ha4YeHHOH A/s1
norpe6sieHus1 HeJI0BEKOM.

Mpeaynpe>xxaeHne

na,qune npegMeros

OnacHOCTb J1IeTaJIbHOIro ucxoga nim

nosilydeHus TsHkesbiX TpaBM

— Cobnroparite MHCTPYKUNM MO NOoABEMY.

- Ucnonb3yiTe nogbeMHoe obopyaoBaHue
rpy3onogbeMHOCTbIO, COOTBETCTBYOL el
Macce m3genms.

— lMpwn BbINO/IHEHNN onepaymi no
nogvemy J1I04M AOJ/IKHbI HAXOANTHCS Ha
6e30MacHOM pacCToOsIHUMN OT U3[€ENTNS.

- Ucnonb3yiite cpeacrea
MHANBNAYA/IbHOM 3aLYNThI.

Hacoc pgosxkeH 6bITb 3aKpenieH Ha NPOYHOM, POBHOM
ropvM3oHTasIbHOM OCHOBaHMK 6onTamMu Yepes oTBEPCTHUS,
Haxoasilwmecs B onopHou naute. MNpu MoHTaxe Hacoca BO
nsbexaHve ero noBpexaeHnsa Heobxoanmo cobnaaTb
cnenytolime ykasaHus.

Ons KoOHTpons pabounx NnapamMeTpoB Hacoca Heo6xoaMMO
YCTaHOBUTb MaHoOMepbl Uin anddepeHumnanbHbln
MaHOMETp B HEMOCPEACTBEHHOM 61M30CTN C HAMOPHbIM

1 BCacbIBaloWMM naTpybkom Hacoca.

Puc. 4 T[lpumep ycTaHOBKM MaHOMETPOB A1 KOHTPONs
pabounx napameTpos Hacoca.

ST1an AeicTBUE
1

HanpaBneHue notoka
XMAKOCTU B Tpybonposoae
AOJIKHO coBnagaTb

C HarnpaBJ/ieHWeM CTpesku
B OCHOBaHMWM Hacoca.

2 B kaTanore npueeaeHa
cnenyouwas nHdopMaUms:

e MOHTaXHas AsIMHa Hacoca
W BapuaHTbl NPUMEHSEMbIX
TPYOHbIX COEANHEHUN,

e pasMmepbl onop/nan,

e BapuaHTbl TPY6HbIX
coefiHeHWN, pa3MelleHne
OTBEPCTUIM Nog BUHTbI/
6onTbl B onopax/nanax,

a Takxe Ux gmameTp.




Ttan

DencTBune

NS CHUXEeHNa BO3HMKaLWMX
npu paboTe Hacoca WyMOB
pekomeHayeTcs
npenycMoTpeTb
BMOpPOBCTaBKM KaK Ha
CTOpPOHE BCacCbIBaHUS, Tak n
Ha CTOPOHE HarHeTaHUs.
Hacoc pgosmxeH
yCTaHaBMBaTbCA

B COOTBETCTBUMU C
yKasaHusMu, NpuBeAEHHbIMU
B paspaene 8.1. OyHAaMEHT.

PexkomeHayeTcs yCTaHOBUTL
3a4BWXKM A0 U nocne
Hacoca.

TeM caMbIM MOXHO nsbexartb
Heob6XxoANMOCTHN CnBa BOAbI
13 BCEW CUCTEMbI Npu
BO3MOXHOM
TeX06CNyXUBaAHUN, PEMOHTE
WM 3aMeHe Hacoca.

YT106bI NCKNIOUNTL
BO3MOXHOCTb 06paTHOro
NoToKa, HAacoC A0MXeH BbITb
obopynoBaH o6paTHbIM
K/ianaHoM (MpUEeMHbIM
K/lanaHom).

TpybonpoBoabl AOMXHbI 6bITh
3aKpenJseHbl Ha XeCTKNX
onopax, pacnosioXeHHbIX
psiAOM C HaCOCOM. OTO
npeaoTBpaTUT MexaHnyeckoe
BO34eNCTBME Ha KOpnycC
Hacoca Co CTOPOHbI
Tpyb6onposoaos. Mpu
MOHTa)xe Tpybonposoaos
nOo/HKHa 6bITb cobntoaeHa
COOCHOCTb M NapanfiesbHOCTb
dnaHueBbIX COEANHEHWUIA.
3as3op mexay pnaHuamm
[Oo/MKeH 6bITb paBeH ToNWMHE
NpOKAaAKW.

TpybonpoBoabl AOKHbI
MOHTMPOBATbCH TaK, YTOObI B
HUX He cKkanauBasncsa BoO3ayX,
B 0CO6EHHOCTM 3TO KacaeTcs
BCacCbIBaKLWen MarmcTpanu.

B Tex cuctemax,

e re HamopHbIn
TpybonpoBoa naet ceepxy
BHM3 OT Hacoca,

rae cylwecTByeT OnacHOCTb
BO3HWKHOBEHMUS
CcUdOHUpPOBaHUS,

a Takxe B cucTemax, rae
Heobxo0ANMO YCTPaHUTb
BO3MOXHOCTb 06pa3oBaHuns
obpaTHOro noTtoka
3arpsisHeHHOM pabouen
XWAKOCTHU, HeOBX0AMMO KaK
MOXHO 61mxe K Hacocy
yCTaHaB/MBaTb BaKyyMHbIl
KnanaH.

8.1. dyHaaMeHT

Hacoc gosmkeH ycraHaB/IMBaTbCsl B
COOTBETCTBMM C NPpUBeAEHHbIMU Aallee
ykazaHusamu. HecobsrogeHme nx MoXxkert
npuBecTH K c60sIM Nnpu 3KCryartaymm v K
noBpe>xxAeHuIo y3J/10B U geTaseif Hacoca.

Mpeaynpe>xxaeHne

MapeHnne npeameros

OnacHOCTb J1eTasZlbHOIro ucxoga nin

MoJ1Iy4YeHHs1 TsHKEJIbIX TpaBM

- lMepea MmoHTa>xoM msgesnmne Heobxoganmo
yCTaHOBHUTb CTPOro BEPTUKaJIbHO,
HernoABMKHO, B YCTOHYNBOE
rnoJsio>KeHue.

- Y6eantecb, 4TO OCHOBaHne obsagaet
AOCTaToOYHO Hecyujei CNoCO6HOCTbIO,
COOTBETCTBYIOLEel Macce nsaenns.

KomnaHus Vandjord pekomeHAyeT yCcTaHaBMBaTb HAacoOC
Ha 6eTOHHOM yHAaMeHTe, MetoLeM AOCTAaTOYHYO
HecyLyt cnocobHOCTb ANns Toro, 4Tobbl obecneunTb
NOCTOSIHHYO CTabubHY0 ONOPYy BCEMY HACOCHOMY Y3Y.
dyHAaMeHT AO/DKEH nornowaTh nobble Bubpaumn,
AedopMaunn 1 yaapbl OT HOPManbHO AENCTBYOLWMX CUA.
MoBepxHOCTb 6eTOHHOro PyHAaMeHTa AokKHa ObIThb
abCoNOTHO FOPU30OHTaNIbHOM U COBEPLUEHHO POBHOWN.

YcTaHoBUTE HacocC Ha dyHAAMeEHT 1 3adUKCUpynTe ero.
MnuTa-ocHOBaHMe A0MXKHa UMETb OMOPY MO BCEWN
nnowaaun. Cm. puc. 5.
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Puc. 6 ®dyHoameHT

PekoMeHAoOBaHHas A/IMHA U LWUIMPUHA yKa3aHbl B puc. 6.

O6paTuTe BHUMaHWE, YTO ANIMHA U WMpUHa DyHAAMeEHTa
LNS HACOCOB C ABUratenem MowHoCcTbio <30 KBT A0/IKHbI
6bITb Ha 200 MM 6onblUe NANTbI-OCHOBAHUS.

OnvHa v wupuHa dpyHAaMeHTa A9 HacoCoB C ABuraTenem
MOLLHOCTbIO0 237 KBT BCeraa Ao/mkHbI 6b1Tb 1,5 x 1,5 (L, x B))
MeTpa.



Macca dyHaameHTa AomxHa 6bITb, MO KpaHen Mepe, B
1,5 pa3a 6onblue 06uien Maccbl Hacoca. MMHMManbHas
BbicOTa pyHAaMeHTa (h,) MoOXeT 6bITb BblYMC/IEHA MO
dopmyne:

mHECDC X1’5

hy = e 77
f Lf X Bf S 6SemH

MnoTHocTb (8) 6eToHa 06bI4HO paBHa 2200 kr/m3.

B ycTaHoBKax, B KOTOPbIX 0CO6EHHO Ba)xHO obecneynTb

HU3KWIA YPOBEHb LWyMa, pekoMeHAyeTcst dyHAAMEHT C

Maccon, B 5 pa3 npesbllatollen Maccy Hacoca.

QyHAaAMEHT A0oJIKeH 6bITb OCHalWEéH 6onTamm ans
KpenseHns nanTbl-ocHoBaHUA. CM. puc. 7.

Puc. 7 bonT B pyHAaMeHTe

Mocne yctaHoBKM 60NTOB HAaCOC MOXHO pasMelaTb Ha
dpyHAameHTe. Tenepb, ecin Heob6XoAMMO, MOXHO
BbIPOBHSATb MOJIOXEHUE MINTbI-OCHOBaHMS C MOMOLLbIO
perynMpoBOYHbIX MPOKIAA0K, YTOObI OHa 6bina
COBEpLUEHHO FOPU3OHTasIbHOMN.

CM. puc. 8.

|
|
'
|

L~

PerynnpoBoyHble
npoknagkun

Puc. 8 BblpaBHMBaHME C MOMOLbIO PErYAMPOBOYHbIX
MpoKaaoK

8.2. Fr'aweHune BUGpauumi

Ecnu ncnonbsyetcsa subporacsawaa nnmra, To oHa
ycTaHaBnmMBaeTcs noa pyHAAMEHT, Kak NOKa3aHo Ha
puc. 9.

=
1

c

Bubporacswas
nauTa

A

Puc. 9 Hacoc Ha Bubporacsawen namte

8.3. MOHTa)> BHe nNnoMeLleHuns

[nsa yCTaHOBKW BHE NOMeLleHNs peKoOMeHAyeTCs 3aWnTuTb
2QIeKTpoABUraTeslb OT 40X AA U COJTHEYHbIX nyqul. Takxe
PEKOMEHAYETCA OTKPbITb OAHO U3 APEHAXHbIX OTBepCTMVI
BO ¢naHue a1eKTpoasuraTtensd, Ho Knacc
nbl1eBsiaro3awnThbl 3.4. Npn 3TOM 6y,CI,ET CHUXEH.

8.4. Nlopsiuve NoBEepxXHOCTHU

MNMpeapynpe>xaeHue

Mpn nepekauynBaHnuy ropsiyeii Boabl
cseayeT UCKITIOYNTb BO3MOXKXHOCTb
COMPUKOCHOBEHMSI NMepcoHasia c ropsiymmm
MoBEepPXHOCTSIMM.

Ha puc. 10 nokasaHo, Kakue 4yacTu Hacoca HarpesarTCs
[0 TemnepaTypbl paboyen XUAKOCTU.

Hacoca

Mnb3a Hacoca

OcHoBaHue

Puc. 10 lopaune noBepxHOCTU Ha Hacoce CRV, CRV...N,
CRV...I

9. Moaknro4yeHmne anekTpoobopynosaHus

MoakntoyeHne anekTpoobopyaoBaHUS AOIKHO
BbIMO/IHATLCSA KBAaMPULUNPOBAHHbLIM CrieLnasncToM
B COOTBETCTBUM C NMpeAnmcaHMsaMn MeCTHOIro
3NeKTpocHabxatowero npeanpusaTusa n MNy>.

Mpeaynpe>xxaeHne
Mopa>xeHne 3/71eKTPUYECKNM TOKOM
OnacHOCTb J1eTaJIbHOro MCX0Aa NN
nosiy4eHus TsxKesbiX TpaBM
- lMepeg Ha4yasnoM n06bIx pabor
c usgesmem ybegureco, YTo
3/1eKTponuTaHne Hacoca OTKJ/II0YEeHOo
M ero HeJslb3s1 C/1ly4aliHO BKJTIOYHTb.
- MoaknoynTe Hacoc K BHELLHEMY
rs1aBHOMY BbIKJ/II0MAaTEJII0 PSIAOM
C HacoCcoM, a Tak><e K aBToMaTty 3alynTbl
ABurarens uam npeo6pasoBaresio
yactorbl. Y6eanTecb, YTO Bbl MOXKETE
3a6/10KkMpoBaTh r/iiaBHbIi BbIK/IIOYAaTE b
B nosioxeHuu BbIKJ1 (n3oi1mpoBaHo).
Tun n Tpe6oBaHNns, yKazaHHbIe
B EN 60204-1, 5.3.2.

MNMpeanynpe>xaeHue

Mopa>xeHne 3/1eKTpNYEeCKUM TOKOM

OnacHOCTb J1eTaZlbHOIro MCxoA[a MJin

nosy4yeHuns Ts>xesbix TpaBM

— ds1eKTpoaBurartesib OJ/DKEH 6bITh
3awmujeH oT neperpy3Kun ¢ nomMoLybio
BHeLHero aBToMaTn4yecKoro
BbIKJItOYaTe/1s 3alUnThbl
3J/1eKTpoABHraresisi C KJ1acCoM
pacyenseHumns 10 nau 20 IEC.

- Vandjord pekomeHayeT knacc
pacuyennaeHus 20.

— YcraBka TOKa 3aliNTHOro BbiKJilo4aTess
aJ/1eKTpoABHrarTesisi JOJDKHA
COOTBETCTBOBaTb HOMMHaJ/IbHOMY TOKY,
yKa3zaHHOMYy Ha pupMeHHOH Tabsinyke
a/leKTpoABHrartess.



lMpeaynpe>xxaeHne

nepe,q CHATHUEM KPbILKHU C KJIeMMHOMH
KOpO6KH M nepea Ka>kaoi pazbopkoi
Hacoca 3ToT Hacoc cnegyeT o6s3aTesIbHO
MOJIHOCTbIO OTKJ/TIOYNTb OT Ce€TH
DJIEKTPOINMATAHUSA.

Hacoc gosmieH 6bITb NoAK/IIOYEH

K ceTeBOMYy pa3be/fleHUTEeJTIo.

Monb3oBatens onpepensier, ectb an
Heo6xoAMMOCTb yCTaHaBANBAaTb
BbIK/IIO4aTesIb aBapUiiHOIro 0OCTaHoBa.

Sxcnnyarayms Hacoca 6e3 3aWnTsi

3J/1IeKTpoABHrareJsisi oT rnepekoca ¢as

M nponaganus ¢asbl, neperpysku

M HeZOrpy3KM, NOHMKEHHOIO

M MOBBILIEHHOr0 HaNPsHXKEHNA NUTaroLes

cetun 3anpewjeHa! HesbinosiHeHne gaHHOro
yC/10BMsA ABAAETCS HapylweHneM ycaoBnii

3KCMlyaTayum Hacoca, M rapaHTUsi Ha

Hacoc npekpawaercs. [pn skcnayataymm

Hacoca 6e3 yKka3aHHOJi 3aWnTbl BCS

OTBETCTBEHHOCTb 3a BbIXOA M3 CTPOSi

Hacoca Bo3s1araeTcsi Ha KOHEYHOro

nonesosarens.

HeobxoanMo cneanTb 3a TeM, YTO6bI YKa3aHHble Ha
dupmeHHoN Tabnnuke napamMeTpbl 3N1eKTpoobopyaoBaHUs
coBMajann c napameTpamMmn MMeLLencs aneKTpoceTu.

Heob6x04MMO NpoBEpPUTb COOTBETCTBUE 3/1EKTPUYECKUX
XapaKTepuUCTUK 3/1eKTpoABUraTeNs UMerLwmMcs
napamMeTpaM UCTOYHMKA NUTaHUSA. CXeMy 3NEeKTPUUYECKUX
COeAVHEHNI MOXHO HaTU B KJIEMMHOM KOpobkKe.

Ecnu TeMmnepaTtypa XUAKOCTU HUXe TeMnepaTypbl
OKpYy>XatoLen cpeabl, TO B 3N1eKTpoABUraTene MoxeT
06pa3oBbIBaTLCS KOHAEHCAT BO BPEMS NPOCTOS.
KoHaeHcaunsa MoXeT NpoUCXoAnUTb B paloHax C BbICOKOM
BIA>XHOCTbIO.

[ns KOHTpoNs 06pa3oBaHNs BO3SMOXHOMO KOHAEeHCaTa
BHYTPW Hacoca HeEO6X0AMMO He MeHee YeM pas B 3 Mecaua
NMpOBOAWTbL MPOBEPKY COMPOTMBIIEHUS U30NALNN.

Bo u3bexaHue nonagaHvsa Barv BHyTpb ABUraTens

1 BO3aeicBma YO-nyyeit Ha MaTepumasbl Kopryca Hacoca
npv yCTaHOBKE HAacocCa Ha OTKPbLITOM BO3AyXe, Ha
3/1eKTpoABUraTe/lb HE06X0ANMO YCTAaHOBUTb 3ALLUTHYHO
KPbILWKY.

9.1. TpexcdaszHoe noaKJIlOHEeHNE

HanpsxeHne n cxema NOAKAOYEHNS YKa3aHbl Ha
pupmeHHon Tabnuuke 3.4.
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Puc. 12 CoeanHeHue 3Be340M1

Ecnun asuratenb ocHawéH gatuynkamm PTC nnum
KOHTakTamn PTO, noakntoveHne anekTpoobopynosaHus
cneayeT Npou3BOAUTbL B COOTBETCTBUM CO CXEMOMW,
HaxoAsLWencs BHYTPU KNEeMMHON KOpobKM.

Tpéxda3sHble 3N1eKTpoABUraTeNN AONXKHbI OblTb COEANHEHDI
C aBTOMaTOM 3aLUWTbl B COOTBETCTBMU C TpeboBaHUsiMu MY3.
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9.2. OpgHodcdha3Hoe noaKoYeHne

MutaHune ot cetn [B]
«Huskoro «Bblicokoro
HanpsKkeHns» HanpsiKkeHns»
50 Iy 220-230 240
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Puc. 13 lMogkntoveHne «HU3KOro HanpshxkeHus», 0,37 -
0,75 kBT
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Puc. 14 TogkntoueHne «BbICOKOrO HanpsixeHus», 0,37 -
0,75 kBTt

MAIN

Puc. 15 [loak/oyYeHne «HU3KOro HanpsxeHus», 1,1 -
2,2 kBT

MAIN
AUX

Puc. 16 [lloaknoyeHne «BbICOKOrO HanpsxeHusa», 1,1 -
2,2 kBT

9.3. Nono>keHne KJIeMMHO KOPO6KK

KneMMHy0 KOpObKYy MOXHO NMOBEpPHYTb (MpeAyCMOTPEHO
yeTblpe No3unumn) ¢ warom 90°. BeinonHUTE cneayollee:

1. Ecnn Heobx0AMMO, AEMOHTUPYIMTE KOXYX MydTbl. Camy
MydTy AEMOHTUPOBATL He cleayeT.

2. CHMMKUTe KpenexHble 60NThbl, CTArMBaoLWwme
3Q1eKTpoaBuraTesib C HACOCOM.

3. MoBepHUTe an1eKTpoABUraTeNb MO OCK Bana
B Tpebyemoe nosoxeHue.

4. CHOBa YCTAHOBMUTE M MPOYHO 3aTAHUTE KpenexXHble
6onThbl.

5. Koxyx My@Tbl CHOBa YCTaHOBUTE Ha MeCTO.

BbINosHUTE 3N1eKTpUYeCcKme NOAKIYEHMS, KaK NoKa3aHo
B CXeMe BHYTPWU KJIEMMHOM KOPO6KMU.




9.4. dkcnsayaTtauua c npeobpasoBarenem

4acToOThbl

Bce TpexdasHble anekTpoaBUraTenM MOryT NoAKAOYATHLCS

K Nnpeobpa3oBaTensam 4acToThl.

B criyyae NoAK/I0YeHUs] K CTaHAaPTHOMY
Hacocy BHewwHero npeo6pazoBarens
YacToTbl, rny6MHa perynnpoBaHus He
AomKHa npesbiwarts 25-50 I'y. B ciy4yae
BbIXOAA 33 3TM PaMKH BO3MOXHO
BO3HMKHOBEHME Npo6/ieM C oxnaxKaeHnem
3/A, 4TO MO>KET NPMBECTH K MOJIOMKaM.

3Kxcnnyarayuns ¢ BHeLWHUMM
npeo6pa3oBaresiIMU 4acToTbl
as1eKTpoABuraresnei, UMerLmnX B CBOEM
0603HaYE€HUN MaPKUPOBKY HaMNpsXKeHUs
nuraHns «220-240 D/380-410 Y»
M noakaoyaeMbIx K TpexgazHosi cetn
3x380-415 B no cxeme «3Be3ga»,
AONYCKaeTCsl TONIbKO NPy NCMOIb30BaHNN
npeo6pa3zoBaresieii YacToTbl C BbIXOAHBIM
HanpspkeHneMm 1x220-240 B nan npn
MCNoNb30BaHUMN CUHYC-PUNbTPa,
YCTaHOB/IEHHOIO MeXAY
anexkTpoaBuraresnieM u npeo6pasosaresnem
YacTOTbl C BbIXOAHbIM HaNpsi>XeHnem
3x380-410 B.

Mpu ncnonb3oBaHuM NpeobpasoBaTesnisi HacTOTbl
pekoMeHAyeTcsl ycTaHaBNMBaTb heppuUTOBbIE KOJbLA Ha
BbixoAe npeobpasoBaTesis YacTOTbl A1 MOAABEHUS
CMHda3HbIX TOKOB, BMSIOWMX Ha 3/IEKTPOU3ONSALIUIO U
NOALWUIMHUKN ABUraTENS.

Ec/iv Hacoc NpMBOAUTCA B AENCTBME YACTOTHbIM
npeobpasoBaTtesnieM, HeO6X0AMMO NPOBEPUTL CredytoLme
yCII0BMS 3KCMTyaTaumm:

YcnoBus
3KCMJlyatauum

AeicTBne

Kputunyeckune no
WyMy 3aja4un

YcTaHoBUTE Mexay

3NeKTpoABUraTeNleM U YAaCTOTHbIM
npeobpasosaTtenem dunbtp dU/dt,
YMEHbLIALWMA MUKN HaNpsKeHUs
W, Kak cneacTBue, YPOBEHDb LWyMa.

OcobeHHO
KPpUTU4YECKME no
LyMYy NPpUMEHEHUSA

YCTaHOBUTb CUHYC-DUNBTP.

OnvHa kabens

Mcnonb3ynte CUMMETPUYHbIN
Kabenb, COOTBETCTBYHOLLUMN
TeXHUYeCKNM TpeboBaHUAM
nocTasLunka npeobpasoBaTens
yacToTbl. nnHa kabens mMexay
ABWUraTesnem v npeobpasoBatenem
4acTOTbl B/IMSIET Ha Harpy3sKy
ABuraTens.

Hanps>xeHune
nutaHung go 500 B

MpoBepuTb, MOXeT N1 AAHHbIN
3NeKTpoaBuraTenb
Mcnonb3oBaTbCs

c npeobpa3oBaTesieM 4acToTbl
(cM. yKasaHus BblIlWeE).

Hanps>keHne
nuTaHnsa

B AMana3oHe oT
500 B no 690 B

YCTaHOBUTb Mexay
3feKTpoABUraTeneM U YacTOTHbIM
npeobpasosaTtenem dunbtp dU/dt,
YMEHbLIAIOLWMIA MUKM HANPSKEHUS
W, Kak cneacTBue, YpoBeHb LWyMa,
nn6o NpoBepuUThL Hanuume
yCUneHHom Mexda3oBon n30naumm
ABuraTtens.

Hanps»keHne
nutaHunsg 690 B
N Bbllwe

YctaHoBuTb punbTp dU/dt

W NPOBEPUTb HaNYMe YCUEHHOW
Mexda3oBol U3onaummn
ABurartens.

BHumaHue! CywjecTtByetT pucK nopa>keHms
3/1eKTpnyeckum TokoM. lNposepbre
npaBnN/IbHOCTb MOAKJ/IIOYEHHWSI 3a3€MJICHNSA
M WKNHBbI BbIpaBHUBaHNSA NOTEHLNaJ/I0B.

MNMpepynpe>xaeHne

Mepea npoBegeHneM Kaknx-imb6o pabor
BHYTPH n3[esnnsi, Heob6xogmnMMo OTKJIIOHYNTb
3/1eKTpoABMraresib OT MICTOYHUKA
rnepeMeHHOro Toka m rnogoxxaarb 30
MMHYT 40 Ha4Yasa paboT c MOMeHTa
OTKJTIOYEHMUS.

> >

10. BeBopa B 3KCrulyaTauuio

Mpepnynpe>xaeHue

ArpeccmBHbI€ XNAKOCTH

OnacHOCTb J1IeTaJIbHOIoO UCXoh[4a Niu

nosiydeHus TsHHxesbiX TpaBM

- Ucnonb3yiiTte cpeacrea
MHANBNAYANIbHOM 3aLYNThI.

MNMpeaynpe>xxaneHne

ToKCHYHbBIE XUAKOCTH

OnacHOCTb J1IeTaJIbHOIro ucxoga nim

MoJs1ydeHms1 TsSHKesIbiX TpaBM

- Ucnonb3yiite cpegcrea
MHANBUAYaIbHOM 3aLNThI.

MNMpeapynpe>xaeHne

Fopsiyasi nsin xonoAHas X MAKOCTb

BO3MO>KHbI TpaBMbl JIEFKOH MJIN cpeaHe

cTeneHmn

- Ucnonb3yiite cpeacTBa
MHANBUAYasIbHOM 3alyNThbl.

> B> >

Bce n3aenvs npoxoasT NpMeMo-cAaToYHble UCMbITaHWS Ha
3aBoAe-u3srotosuTesne. JonoNHUTESNbHbIE UCMbITAHUS Ha
MecTe yCTaHOBKMU He TpebyloTcs.

Mepen nepBbIM MYCKOM, a Tak Xe nepej NyckoM Hacoca
nocne agnntenbHoro npoctos (bonee ogHoro mecsua),
Heo6x0AMMO NpoBOpaYnBaTh Bajl BPYUHY0. DTO CBSA3aHO C
TeM, YTO TPyLUMECs YacTu TOPLEBOro yNJOTHEHUS Npu
ANVUTENbHOM NPOCTOE MOryT C/IMMHYTLCS U BO BPEMS
3anycka BO3MOXHO NpoBOpaynBaHne BO BTOPUYHBIX
YMAOTHEHUAX U UX NOBPeXAeHne.

Mepea TeM KaK BK/IIOYNUTb HaCOC, CegyeT
3a/1MTb B Hero paboyyro XUAKOCTb

u yaannte Bosgyx. lMpu «cyxom xoge»
MOAWMNHNKN M YIIJIOTHEHUE Basia MOr'yT
6bITb MOBpPEXXAEHbI.

IMpegynpes>xkaeHne

O6paTrute BHUMaHue Ha HarpasJieHne
oTBepcTUs A/1s1 BbIMyCKa BO3A4YyXa.
CywjecTByeT pucK TpaBMUpOBaHUs
nepcoHana, NoBpeXAeHnsl ABUraTesisi N
APYrux KOMMOHEHTOB CUCTEMbI BbIXOASLYENH
BoAoO#. B cnydae nepekaynBaHns ropsideri
XKNAKOCTH HEO6XOANMO MPUHSITH MEPbI,
UCKIIOYaloLWne TpaBMUPOBaHNE
o6cny>xmBaroujero nepcoHasna.

B 3uMHee BpeMsi roga nepepj BBO40OM

B 3KcCI. Tayun HATb rnywkKum
IKcnyarayumro c 3arnay

M NpoBeCTHU aKKJINMaTnU3ayunrro Hacoca
B Te4YeHnH 5 yacos.
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Puc. 17 Bo34yXOBbIMYyCKHOW KnanaH

BBopa Hacoca B aKkcnJiyaTauuio

1 |3anopHbIi BEHTUAb B HANOPHOM MarmcTpanm
3aKpbITb, @ 3aMOPHbIN BEHTU/Ib BO BCAcCbiBalLen
MarmcTpanu OTKpbIThb.

2 |OTBepHYTb pe3bboBylo NPpobKy OTBEPCTUSA ANS
yAaneHus Bo3AyXa U MeAsleHHO 3anunTb Yepes

npo6Ky A BbiMyCcKa BO34yXa U NMPOYHO 3aTAHYTb.

3anpaBOYHYHO ropJioBUHY XNAKOCTb. CHoBa BCTaBuUTb

3 |OnpeaennTb NpaBuiibHOE HanpaB/ieHME BpaLLeHns,
yKa3aHHOE CTPEeIKON Ha KOXYyXe BEHTUAATOopa.

4 | BKNOYNTb HacocC 1 NPOBEPUTb HanpasB/ieHne
BpalleHuns.

5 |YoanuTb U3 Hacoca BO3AyX yepes knanaH Ans
yAasieHus Bo34yXa B rOJIOBHOM YacTu Hacoca.

B HamMopHOM MarucTpanu.

OLHOBPEMEHHO HEMHOIO OTKPbITb 3aMOPHbI BEHTUb

6 |MpoaonmkaTb onepauunio yaaneHus sosayxa.

BEHTWJIb B HAMOPHOU MarucTpasiu.

OZHOBPEMEHHO elle HEMHOIO NMPUOTKPbITh 3aMOpHbIN

yAaneHus Bo3AyXa, 3aKpbiTb ero. MosHOCTbI0

7 |Koraa XuakKocCTb Ha4YHEeT BbiTeKaTb Yepes KnanaH Ans

OTKPbITb 3anopr||71 BEHTWUJIb B Hal'lOpHOVI MarmcTtpanu.

CRYV, CRV...N, CRV...IoTt1 po 5

Y HacocoB 3TUX TUMOB NpWU BBOAE B IKCMyaTauuio
cneayeT OTKPbITb NEpPenycKHOM BeHTUNb (CM. puc. 18).
MepenyckHOW BEHTWU/Ib COEANHSAET HaMOPHYO U

BCaCbIBaOLLYIO CTOPOHbI Hacoca, 4Tto obneryaeTt npouecc

ero 3anosiHeHuns. Koraa Hacoc paboTtaeT cTabuibHo,
nepenyckHON BEHTWUb MOXHO 3aKpbiTb.

Mpu akcnnyaTaunm C BOAOW, B KOTOPOW coaepxaTtcs
ny3blpbKK BO34yXxa U paboynm aaBneHnem Huxe 6 6ap,
clieayeT OCTaBUTb NEPENYCKHOM BEHTUb OTKPbITHIM.

Ecnu xe paboyee gaBreHne NOCTOSSHHO NpeBbiwaeT 6 6ap,

nepenyckHOM BEHTU/b A0NXeH 6biTb 3akpbIT. MHaue

MaTepuan OTBEPCTUS NepenyCcKHOro BEHTU/S U3HOCUTCS B
pe3ynbTaTe BbICOKOW CKOPOCTU MepeMeLleHNs XXUAKOCTU.

BBoa yn/jioTHEHUN BaJjia B 3KCIJlyaTaumio

MNMpeaynpe>xaeHue

ArpeccuBHbI€ XNAKOCTH

OnacHoOCTb JieTasibHOro ucxoga miau

MoJsiy4eHHs TSHKeJbIX TpaBM

- Ucnonb3yiiTe cpeacTea
MHANBHAYaIbHOM 3alUMNTbl.

MNMpeaynpe>xaeHne

TOKCHUYHbIE XNAKOCTHU

OnacHOCTb JIeTaJIbHOIro ucxoga viam

MnoJiy4eHus1 TsHKesibIX TpaBM

- Ucnonb3yiite cpeacrsa
MHANBUAYAIbHOM 3aLUNTbI.
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Mpeaynpe>xxaeHne

Fopsiyasi uin xon04Has1 XMAKOCTb

B03MO>KHbI TpaBMbl J1IEFKOMH MIN CpeaHen

crerneHun

- Ucnonb3syiite cpeacTBa
HHANBNAYA/IbHOM 3alyNThl.

.V6e,qMTer, YTO yTe4dKa He npunBegerT K
noBpe>xxgeHuro OGOpy[JOBaHMﬂ.

Paboune NoBepXHOCTM YNJIOTHEHUS Bana CMasblBaloTCs

nepekayMBaeMon XXMAKOCTbIO, MO3TOMY CleAyeT OXuaaTb,

UYTO 4Yepe3 ynJI0THEHNE MOXET BbITEKATb HEKOTOPOE
KONIMYECTBO 3TOM XUAKOCTH.

Mpn NnepBOM MycKe Hacoca Wau Npu ycTaHOBKE HOBOTO
ynJoTHEHUA Bana TpebyeTcsa onpeaeneHHbii nepuoa
npupaboTku, Npexae YeM ypoBEeHb YTEUYKN YMEHbLUNTCS
[0 npuemnemoro. NMpoao/KUTENbHOCTb 3TOro nepuoaa
3aBUCUT OT YC/I0BUIA 3KCMlyaTauuu, T.e. Kaxaoe
M3MeHeHMe YCNOBUIA 3KCMyaTauum o3HavyaeT HOBbIN
nepvoa npupaboTku.

NHTEHCUBHOCTb YyTEYKM 3KCMIyaTUPYyeEMOro B HOPMasbHbIX

yCNoBUAX YNJOTHEHUA Basa MeHble 10 Mn 3a 24 yaca
paboTbl. B HOpManbHbIX YCNOBUSAX 3KCMyaTaunm

npoTeKawLwas XuaKoCcTb 6yaeT ucnapartscs. B pesynsraTe

yTeuKa I/ICI'Iap;HOUJ,eVICﬂ XNAOKOCTU BMU3YyaJZiIbHO HE
HabnopaeTcs.

OaHako Takne XMAKOCTU KakK KEPOCUMH He ucnapstoTcs.
Bokpyr ynnotHeHuns Bana 6yaet o6pa3oBbiBaTbCA
B/I@)KHOE MSATHO, OAHAKO0 3TO HE O3Ha4yaeT U3HOC
ynaoTHeHUs Bana.

[ns 3anycka obopyaoBaHnsa pekoMmeHayeM o6paTuTbes
B CepBUCHbIN LueHTp Vandjord. Mocne anutenbHoOro
xpaHeHus (bonee AByX NeT) HEO6XOAMMO BbINOTHUTb
AVNArHOCTUKY COCTOSIHMSI HACOCHOIO arperaTta u TONIbKO
rnocsie 3Toro NpoM3BOAUTb €ro BBOA B 3KCM/yaTauuto.
Heobxonnmo ybeauntbcs B cBo60AHOM xone paboyero
KoJleca Hacoca, NpOBepHYB Bas 3@ COeANHUTENbHYIO

MydTYy BpyUHyto. Ocoboe BHMMaHMe HeobxoanMo o0bpaTuTb

Ha COCTOSIHWE TOPLUEBOro YNJIOTHEHUS, YNIJIOTHUTENbHbIX
koney n kabenbHoro Beoaa.

11. Skcnnyartauums

MNMpeaynpe>xxaeHne

3arpsizsHeHne nepekaynBaeMoi NUTbeBOH

BOAbI

OnacHOCTb J1eTa/lbHOIro ucxoga miamn

nosiydeHus Ts>kesbix TpaBM

— He ncnonb3yiiTe Hacoc AJ11 NUTbEBOMH
BO/Abl, €C/IN BHYTPEHHUE AeTan
KOHTaKTMpOBaJin € YacTuyamMu 1Njn
BewecTBaMm, He NOoAXOAAWNMMU ANS
BoAbl, NpeAHa3Ha4YeHHOH Ans
norpeb6sieHNs1 HeJ1I0BEKOM.

Mpeaynpes>xxaeHne

MoBbIWEeHHbIHA WYM

OnacHOCTb J1eTaJIbHOro NCXOAa NN

nosiy4eHus1 TsxKesbiX TpaBM

- Ucnonb3yiite cpeacrea
MHANBUAYaSIbHOM 3alyNThbl.

YpoBeHb 3ByKOBOro AaBJieHUs yKa3aH B [IpusioxeHune 4.

Mpeagynpe>xaeHne

C/IMLLIKOM BbICOKOE gaBJ/IEHUE U yTeuyka

OnacHOCTb /1eTaJlbHOro ucxoga n

nosilydeHus TsHxesbix TpaBM

- He 3anyckaiiTe Hacoc npv 3aKpbITOM
BbINMYCKHOM KJ/1arnaHe.



MpeaynpexaeHne

Fopsiyuas nan xonoaHasi NOBEPXHOCTb

BO3MO>KHbI TPaBMbl JIEFTKOH MJIN cpeaHEeN

creneHmn

- Heob6xoamMo NprHATL Mepbl A5
3alMTbl NepcoHasna oT ciy4yaiHoOro
KOHTaKTa C ropsiyMMm MJIn X0J10AHbIMMN
noBepxXHOCTSIMM.

Ycnosus akcnnyaTaumu npmBeaeHbl B pasaene
15. TexHu4yeckue gaHHbIE.

Hacochl, He OCHalleHHble YacTOTHbLIM Npeobpa3oBaTenem,
He TpebyloT HaCTPOMNKM.

O6opynoBaHWe yCTOMUYMBO K MOMEXaM, COOTBETCTBYOLLMM
YC/I0BMSIM Ha3HauyeHus cornacHo pasgeny 6. O6aacts
rpyUMeHeHVs1 N NpeHa3HaYveHbl 415 UCMOMb30BaHNS B
KOMMepYeCKUX U NPOU3BOACTBEHHbIX 30HaX B YC/IOBUSIX, r4e
YPOBEHb Hanps>XEHHOCTU 371eKTPOMarHMTHOro nonsi/
3/1eKTPOMarHUTHOIO U3/y4YeHUs He NpeBbIWaeT npeaesbHO
[OMNYCTUMBbIN.

12. TexHunueckoe ob6cnyxmBaHue

lMpeaynpexaeHune

IMepen Hayasnom pa6oT 1o TEXHUYECKOMY
o6cny>xuBaHuI0 HE06X04MMO OCTaHOBUTDL
Hacoc, OTKJIKDYNUTb OT CETHU 3JIEKTPOINUTAHNS
Y NPUHSATHL MEpPbl, UCKJIIOYaloLmne
BO3MO>XHOCTb HECAaHKLIMOHUPOBaAHHOIo NN
CJ1y4aHOro noBTOPHOI0 BKJ/IIOYEHUSI
Hacoca. 3t pa6oTbl JO/HKHbBI BbIMOJHATLCS
TOJIbKO KBangnymnpoBaHHbIM NepPCoOHaIoM!

MNMpeagynpe>xxaeHne

OcreperaiTech nagieHNs TSHKEJbIX

npegMeToB.

OnacHoOCTb J1eTa/lbHOIro ncxoAa nimn

nosiydeHus TsHxesbiX TpaBM

— CneaynTe MHCTPYKLUMNSIM MO NMoABbEMY.

- Ucnonb3yiite nogbeMHoe o6opyaoBaHne
rpy3onoabeMHOCTbIO, COOTBETCTBYIHOLEH
mMacce m3gesnns.

— Mpwy BbINOJIHEHNM oriepaumni no
noabemy Js1104M AOJIKHbI HAXOANTLCS Ha
6e30nacHOM pacCTOSIHUM OT U3AeJIns.

- Ucnonb3yiite cpeacrea
MHANBNAYaIbHOM 3aLUMNTbI.

> >

MHCTpyKumMa no noabeMy npusBeaeHa B pasjene
5.2. lNepemewjeHne.

MNMpepynpe>xxaeHne

MNMageHne npegmeros

OnacHoOCTb J1IeTa/IbHOro NcxoAa Nau

MoJIy4EeHHNSs1 TSHKEJIbIX TPaBM

— INpw BbInosIHeHNU paboT us[enne Jo/MHKHO
HaxoAMuTbCs1 B HEMOABM)KHOM, YCTOHYNBOM
MOJIOXKEHUM.

lMNMpeapynpe>xaeHne

ArpeccuBHbI€ >XNAKOCTHU

OnacHoCTb J1IeTa/IbHOro Ncxoaa Nau

MoJIy4EeHHs1 TSHKEJIbIX TPaBM

— Ucnonb3yiite cpeacTBa MHANBHAYaIbHOM
3alynTsl.

MNMpeaynpe>xaeHne

TokCcHYHbBIE >XKNAKOCTH

OnacHOCTb J1IeTa/IbHOro ncxoga nim

nostyYeHHs TsKesIbIX TpaBM

— Ucnonb3yiiTe cpeacTsa MHANBUAYaIbHOMN
3awmTsl.

> > [>

Mpeaynpe>xpaeHne

3arpsizHeHne rnepeKkaynBaemMoii NMUTbeBOMH

BOAbI

OnacHOCTb J1eTa/IbHOIro ucxoga niun

nosyyeHuns Tsxcesibix TpaBM

— He ncnosnb3yire Hacoc [4/151 NUTbEBOM
BOAbl, €c/2in BHYTPEHHNE AeTasn
KOHTaKTHUPOBaJIN C YacTULjaMM NN
BeLljecTBaMm, He NMoAXoAsLMMMN AJ1S1 BOAbI,
npegHa3sHa4YeHHoOM A1 NoTpe6sieHns
4ye/I0BEKOM.

Mpepynpe>xxaeHne

Fopsiuas nam xonoaHas XMAKOCTb

B03MO>KHbI TPaBMbl JIETKOM MJIN cpeaHel

creneHmn

- Ucnonb3yiiTe cpeacTBa MHANBUAYaIbHOM
3aWnTbl.

Mpeaynpes>xaeHne

Fopsiuast uin xonoaHasi NOBEPXHOCTb

BO3MO>KHbI TpaBMbl JIErKOH M/ cpeaHeld

creneHmn

- Heo6xoaMMO NpMHATL Mepbl AN
3awuTbl NepcoHasa oT cay4yaiiHoro
KOHTaKTa C ropsiYvMMm1 UJIn X0J104HbIMM
noBepxXHOCTAMM.

> B P

Hacocbl ¢ anekTpoasuratensamm ot 7,5 kBT u Bbilwe
peKkoMeHAYyEeM PEMOHTUPOBATb HA MeCTe YyCTaHOBKMW.
HeobxoammMo Hannune Heob6xoAMMOro NOABHLEMHOIO
obopynoBaHus.

3arpsi3HeHHble€ HacoChbl

Mpeagynpe>xaeHne

bnosiornyeckasi onacHocCTb

B03MO>KHbI TpaBMbl J1IEFKOMH MIN CcpeaHen

creneHun

- TwaresibHO NPOMOTE HACOC BOAOH M
OMnoJIOCHUTE AeTasin Hacoca B Boge
rnocJsie ux JeMOHTa)Xa.

>

N3penve cuntaeTcs 3arpsi3HeHHbIM, €CIM OHO
NMPUMEHAN0Ch ANS NepeKkaymBaHus Bpe4HOW unm
OTpaBAsoLWeN XUAKOCTH.

B cnyyae oTnpaBku nsgenuns Ha obcnyxunsaHue B
komnaHuto Vandjord Heo6xoAMMO NPUAOXKNTb CBEAEHUS O
nepekavyMBaeMon X1UaKoCTU. B npoTuBHOM cnydae
KoMnaHusg Vandjord MoxeT oTkasaTb B MpueMKe nsaenms
Ha obcnyxueaHue.

B kaxxaon 3asBke Ha 06CyxunBaHMe HeobxoanMo
npeaocTaBUTb NOAPOOHY MHMOPMaLMIo O
rnepekaymBaemMon XnAKOCTH.

Mepen oTNpaBKoOW Hacoca ero Heo6xoAMMO MakCUManbHO
TWaTe/IbHO O4YUCTUTb.

Bce pacxoabl, CBsi3aHHble C OTNPaBKON n3genus, Hecet
3aKa34uk.

MoAWUNHUKNA U YNNOTHEHME Bana Hacoca He TpebytoT
TEXHUYECKOro 06CyXKMBaHUS.

MoawwMnHukKM aneKkTpoaBurarens

dnekTpoaBuraTtenu, He ocHalwéHHble nNpecc-MacnéHkamu,
He TpebyloT TEXHMYECKOro 06CNyXNBaHUS.

Ecnu xe anekTpoaBuraTenb Hacoca obopyaoBaH npecc-
MacnéHkaMmu, To Ana Ao3anpaBKu cneayeTt UCnosb3oBaTth
TYronaaBKyt KOHCUCTEHTHYIO CMasKy Ha NMTUEBOM
ocHoBe. CM. yKasaHu1s Ha AONOHUTENbHOW (PUPMEHHOM
Tabnuuke anekTpoaBuraTens.

Ecnn ce30HHbIE NPOCTOM Hacoca exero4Ho npesbIlWatoT
6 MecsLeB, peKOMeHAyeTCs nepej OTKJIIOYEHMEM Hacoca
CMa3blBaTb NOAWUMHUKNA.

B cooTBeTCTBUMU C Tabnunuein H1Xe NOAWNNHUKA ABUTraTens
Heo6XxoAMMO 3aMeHUTb UM CMasaTb B 3aBUCUMOCTHU OT
TeMnepaTypbl OKpyXatowen cpeabl. Tabnuua oTHOCUTCA

K ABYXMOJOCHbIM ABUraTensiMm. Yacol HapaboTku ans
3aMeHbl MOALWMNMHNKA YKa3aHbl TO/IbKO Kak pekoMeHAauus.
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Tunopasmep NMepuognyHoCTb
anekTpo- 3aMeHbl NOALMNMHUKOB
aBuratens [wackl akcnayaTauunu]
[xBT] 40 °C |45 °C |50 °C| 55 °C (60 °C
0,37 - 0,75 18000 - - - -
1,1-7,5 20000 (15500 (12500 10000 | 7500
Tunopasmep MepuoanyHOCTHL
3J/1eKTpO- 3aMeHbl CMa3Kun
asuraTtens [4acbl akcnayaTauum]
[xBT] 40 °C |45 °C |50 °C| 55 °C ({60 °C
11 - 18,5 4500 | 3400 | 2500 | 1700 | 1100
22 4000 | 3100 | 2300 | 1500 | 1000
30 -55 4000 | 3000 | 2000 | 1500 -
75 2000 | 1500 | 1000 | 500 -

Ecnu TemnepaTtypa okpy>atowen cpeabl Huxe 40 °C,
NOALWMMHUKN CNefyeT 3aMeHsaTb/CMasbiBaTb C
nepuoanYHOCTbIO, NpuBeaéHHoN ans 40 °C.

13. BbiBOA M3 3KCMJlyaTauum

Onsa Toro 4to6bl BhiIBeCTU Hacockl CRV, CRV...N, CRV...I u3
aKcnayaTaummn, HeobxoamMmMo nepeBecTn ceTeBon
BbIK/ItlOYaTENb B NonoXeHne «OTKII0YEHO».

Bce anekTpuyeckne IMHWK, PacrosioXKeHHbIe A0 CeTEBOro
BbIK/1tOYaTENSs, MOCTOSAHHO HAaXOAATCS MOA HaMpPsXKEHUEM.
Mo3ToMy, 4TO6bl NPeAOTBPaATUTL C/yYaliHoe Unu
HeCaHKUMOHWPOBAHHOE BKJlOYEHNEe 060pyaoBaHuUs,
HeobxoAMMO 3ab10KMpoBaTb CETEBON BbIK/OYATENb.

14. 3awmTta OT HU3KUX TeMNnepaTyp

M3 HacocoB, He UCMOMb3yeMbIX B MEPUOA HU3KUX
TeMnepaTyp, AO/KHA 6bITb C/IMTA XUAKOCTb BO U3bexaHue
UX NoBpexaeHus. YTobbl CMTb U3 Hacoca pabouyto
XUAKOCTb, OTBEPHUTE pe3b6oBble NPo6KM 0TBEPCTUS AN
yZaneHvs Bo34yXxa B rOJIOBHOM YacTu U C/IMBHOIO
O0TBEPCTUSI B OCHOBaHWM Hacoca.

lNMpeaynpe>xaeHne

TpaBma n1erkoi nan cpegHen creneHm

TSOKECTH

— Mpwu cauBe BoAbl N3 Hacoca obpalyaite
BHMMaHMe Ha HanpaBJieHne
BEHTH/ISILLMOHHOI0 OTBEPCTHSI N C/IMBHOM
npo6ku. Yéeanrechb, 4TO BbiTEKAaKOLas
XKMAKOCTb HE NPHUYNHUT Bpeaa JIoAsIM.

- Ucnonb3yiiTte cpeacTBa MHANBUAYaIbHOH
3alHTbI.

MNMpeaynpe>xaeHne

O6parnTe BHUMaHne Ha HanpaBJieHne
oTBepCTHS A/151 BbIMYCKa BO3AyXa.
CyLjecTByeT puCK TpaBMUPOBaHHS
nepcoHasa, NoBpeXxAeHNs1 ABHraTesiss in
APYyrnx KOMIOHEHTOB CUCTEMbI BbixoAsiLeH
BOAO/.

B cnyyae nepekaynBaHusi ropsidei
XKMAKOCTH HE06X0ANMO NPHHATL MEpbI,
HCKIIOYaowme TpaBMMpoBaHne
o6cnyxknBaroujero rnepcoHana.

Mepen 3anyckoM Hacoca 3aBepHUTe pe3bboByto NpobKy

OTBEPCTUS ANS yAaNneHus Bo34yXa U YCTAaHOBUTE Ha MecTo
pe3b60BYyt0 NPo6KY CAMBHOIO OTBEPCTUS.
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CRV, CRV...N, CRV...Iot1 805

Mepen ycTaHOBKOM Ha MecTo pe3bboBOl MPOBKN CINBHOIO
OTBEPCTUA BbIBEPHUTE A0 yropa nepenyckHOn BEHTUNb.
CMm. puc. 18.

CnueHasa npobka

MepenycKHOW BEHTUb

Puc. 18 [lNpobka CNMBHOIMO OTBEPCTUS C NEPENYCKHbIM
BEHTUNEM

3aBepHUTe pe3bboByH MPO6KY C/IMBHOIFO OTBEPCTUSA U
3aTaHMTe 60NbLUYI0 HAKUAHYIO ranky. 3akpyTuTe
nepenyckHoOn BEHTUNb.

15. TexHn4yeckue AaHHbIe

TeMnepaTypa OKpy>katoLeil cpeabl U BbiCOTa Hag
ypoBHEM Mopsa

Makc.
MowHoOCTb Makc. TeM-pa
Knacc . | BblCOTa Hap
aABurarens aBMrarens OKpYy>arouwen ypOBHeM
o

[xBT] cpeabl [°C] mMops [M]
0,37-0,55 - +40 1000
0,75-110 IE2/1IE3 +40 1000

Ecnv TeMnepaTtypa okpy>katoLen cpeabl NpeBbilaeT
MaKCcMMasibHOe 3HaYeHMe WU 31eKTpoABUraTeNb
YyCTaHOBJIEH BblLlle AOMNYCTUMbIX 3HAYEHWUI BbICOTbI HaA,
YPOBHEM MOpS, Harpyska a/eKTpoABuraTens He A0JIKHA
ObITb MOMTHON, Tak Kak BO3HWKAET pUCK neperpesa
anekTpoABuUratens. Neperpes MOXeT 6bITb CIeACTBUEM
C/INLLKOM BbICOKOW TeMnepaTypbl OKpYy>XatloLleh cpelbl nm
HWU3KOW NJIOTHOCTMU U, CrieAoBaTeNIbHO, HEAOCTaTOYHOM
oxnaxjatowein cnocobHoCTN BoO3ayXa.

B Takmnx cny4dasix MOXeT BO3HUKHYTb Heo6xoaAnMOCTb

B NPUMEHEHUN 6onee mowHoro neKTpoaBuraTend.
P2 [%]
120

110
100
90
80
70
60
50

20 25 30 35 40 45 50 55 60 65 70 75 80
t[°C

I f T
1000 2250 3500 [m]

Puc. 19 MowHoCTb 3nekTpoasuraTens B 3aBUCUMOCTH
OT TeMnepaTypbl/BbICOTbI Ha4 YPOBHEM MOpPS

Mpumep:

Ha puc. 19 nokasaHo, 4TO Npu TeMnepaType OKpyXatoLlen
cpeabl 55 °C Harpy3ka anekTpoasuratens Ao/HkKHa 6biTb
noHmxeHa A0 87 % OT HOMUHAJ/IbHOM BbIXOAHOW MOLLHOCTMW.
Ecnu Hacoc ycTtaHoBsneH Ha BbicoTe 3500 meTpoB Haj
YPOBHEM MOpS, Harpy3Ka a/1eKTpoABuraTens Ao/kHa 6biTb
noHmxeHa A0 87 % OT HOMUHAJ/IbHOM BbIXOAHOW MOLLHOCTMW.

B cnyyae npeBbilleHNS U MaKCUMaslbHOM TeMnepaTypbl,
M MaKCUMasibHOW BbICOTbl HAZ YPOBHEM MOpS

KO3 DULUMEHTbI CHUXKEHUS HOMUHANTBHOW MOLLHOCTU
cnepyet nepemHoxuTb (0,87 x 0,87 = 0,76).



NHgopmaynio o Texob6cnyxknBaHum
noALWNNHUKOB 3/1EKTpOoABUraTesisi npm

TeMneparype okpykaroujeii cpesbl Bbilie
40 °C cM. B pazpene 12. TexHn4yeckoe
ob6cny>kuBaHue.

TeMmnepaTypa nepekaunBaeMon XUAKOCTHU
B3anmocBA3b Mexay TemnepaTtypon paboyen XnakocTu u

MaKCMMasnbHO A0MYCTUMbIM paboynM faBneHneEM
npeactasneHa B Tabnuue lpuaoxeHve 2.

JAaHHble MaKCcUMasibHO JONyCTUMOro

pa6oyero gaBsieHNsI U TEMNEPATYPbI
pabouyeii >KMAKOCTHN OTHOCSITCSI TOJIbKO K

Hacocy.

MakcuManbHO gonycTtumoe pabouee gaBneHue
M TeMnepaTtypa paboueit )KMAKOCTU ANS YNJIOTHEHUSA
Bana

napaMeprl npuBegeHbl 4NnsA yucron BOAbI

M BOAbI C cOAep)KaHNeM COCTaBoB,

npegoxpaHsarLWnx ot 3aMep3aHns.

Tvn ynJaoTHeHus Makc. amana3oH TeMnepaTyp
Bana [°C]
HQQE o1 -20 go +120 °C
HQQV o1 -20 go +90 °C

MepekaynBaHne >knaKocrei

C TeMneparypoii Bbiwe JOonyCTUMOM
MOXKeT CTaTh NPUYNHOI NePUOANYECKNX

WYyMOB M COKpPaTUTb pecypc TOpLI€BOro

ynJIOTHEHUs1 Bana.

MuHMManbHOE AaBJZiIeHUe Ha Bxoae

Tpebyembiin

— pacxop,

AHrugp v faBrnexHve
et/
=L §
) )

HﬂOﬂbeMa

NSPH

Puc. 20 OTkpbiTas cuctema ¢ Hacocom CRV

MakcuMarnbHy0 BbICOTY BCACbIBaHUS «H» B MeTpax MOXHO
BbIYNCIUTbL Creayowmnm obpasom:

H=p, x 10,2 - NPSH - H, - H, - H,
P, - BapomeTpuueckoe aaeneHve, B 6apax.

Ha ypoBHe Mopsa 6apomeTpuyeckoe AaBneHune
MOXeT 6bITb MPUHATO paBHbIM 1 6ap.

NPSH - lMapameTp Hacoca, XxapaKkTepusywLwmi
BCacbIBaloLLyt CNOCOBHOCTb, B METPax BOASIHOIO
cTonba. MoxeT 6bITb MOSYyYEH NO KPMBOW NMpu
MakcMManbHOM pacxoe Hacoca.

H - MoTepu Ha TpeHue B noasoasem Tpybonposoae
npu MakcMManbHOWM nojaye Hacoca, B MeTpax
BOASIHOroO cTonba.

H, - [laBneHune HacbIWeHHbIX NapoB XUAKOCTH, B
MeTpax BoasHoro ctonba. (Moxer 6bITb
nosly4yeHo no Tabnuue AaBneHns HacCbIWEHHbIX
napos, rae Hy 3aBUCUT OT TemMnepaTypsbl
XKNAKOCTU tm).

H, - KoadurumneHT 3anaca (M). PekomeHayeTcs
npuHUMaTb MUHUMYM 0,5 M.
Ecnu BbluncneHHoe 3HayeHne «H» nonoxmTenbHoe, Hacoc

MoxeT paboTaTb NpU BbICOTE BCACbIBAHUSA MaKCUMyM «H>»
METpOB.

Ecnn BbluncneHHoe 3HayeHue «H» oTpuuaTtenbHoe,
MWUHMMaNbHOe AOMNYCTMMOE AaBleHME Ha BXOAe paBHO «H»
MeTpoB Harnopa. PacyéTHoe 3HavyeHue Hanopa «H» AO0/HKHO
noaaepXxumBaTbCcs B npegenax, obecneymparoLwmx
paboToCnoCcoH6HOCTb Hacoca B COOTBETCTBUM C
BbllLeyKa3aHHOMW pOpMYysION Ha NPOTSXKEHUN BCErO
BpemeHn paboTbl Hacoca.

Mpumep:

p, = 1 6ap.

Tun Hacoca: CRV 15, 50 I'u.
Mopaua: 15 mM3/u.

NPSH (6epétcsa u3 anarpammbl B [puaoxeHne 1).
0,88 meTpa Hanopa.

H, = 3,0 meTpa Hanopa.

TemnepaTtypa xunakoctu: +60 °C.

H, (6epétca us lpunoxeHne 6). 2,1 MeTpa Hanopa.

H = pp x 10,2 = NPSH - Hf - Hy, —= Hs [MeTpbl Hanopa].
H=1x10,2-0,88-3,0-2,1-0,5= 3,72 meTpa Hanopa.

3T0 3HauuT, 4TO Npu paboTe Hacoca obecneymBaeTcs
BblCOTa BCacbiBaHus He bonee 3,72 M Hanopa.

D70 cooTBEeTCTBYeT AasrnieHuto: 3,72 x 0,0981 = 0,365 6ap.
[JaBneHue, paccuntaHHoe B Kla: 3,72 x 9,81 = 36,49 «lla.
MakcuMmanbHoOe gaBJsieHue Ha Bxoae

B Tabnuue B punoxeHne 3 npuBeaeHbl MakCMMasbHO
[ONyCTUMbIe 3HAUYeHUs AaBneHns Ha Bxoae. OaHako
CyMMapHoe 3HayeHne paKTUYecKoro AaBsieHUsa Ha BXoae
M MakCuManbHOro AasneHus (B OTCYTCTBME pacxoaa) He

AOJKHO NpeBbIWaTb 3HAYEHWI, NPUBEAEHHBIX B
lpnnoxeHue 2.

Hacocbl ncnbiTbiBalOTCS NMoj AaB/iEHNEM, KOTOPOE B
1,5 pa3a npesBblWaeT 3HadyeHuns, cM. lpuaoxeHue 3.

MuHuManbHasa nogava

M3-3a omacHOCTM neperpeea He CleayeT aKCniyaTMpoBaTth
Hacocbl MpY 3HAYEHUM MOAAYUN HUXKE YKA3aHHOMO
MUHMMasIbHOIrO 3HAYEHUS.

Ha rpactlee XapaKTeEPUCTUKN NMOKa3zaHO MUHUMaASIbHOE
3Ha4YeHne nogaym B npoUeHTax OT €ée HOMUHaJIbHOIro
3Ha4YeHnd B 3aBUCUMOCTU OT TEMNepPaATypbl
nepeKaqMBaeMoﬁ XNAOKOCTU.
QMIAH
[%] ]
30 CRV
20

10

0 T T T T T T T T

40 60 80 100 120 140 160 180 t [°C]
Puc. 21 MuHuManbHas nogada

Hacoc He goJshxkeH 3KCnyaTMpoBaTbCcs

npy 3aKpbLITOM 3aMIOPHOM BEHTHUIIE B
HarnopHos MarucTpanm.

[AaHHble an1ekTpoo6opyaoBaHus

CM. pnpMeHHY Tabnnuky ¢ TEXHUYECKUMU AAHHBIMU
apurartens.

YacToTa BKJIIOUYEHUM

Tunopa3mep asurarensa | Makc. KOJ1-BO NyCKOB B
[xBT] yac
0,37-3 100
4-110 20

NHdopmaunsa npuseseHa Ansa TpexdasHbix
3neKkTpoABUraTenen.

PasmMepbl 1 Macca
CM. B KaTanore.
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YpoBeHb 3BYKOBOro AaBJ/ieHUs

XapakTepucTuKa HeonpeaeeHHOCTU U3MepeHust
(napameTp K) coctasnset 3 gb.

CM. B lpunoxeHne 4.
PekoMeHAOBaHHaA TeMnepaTtypa oKpy)arwen

cpeabl

B npouecce skcnnyaTtaymu:

Makc. +40 °C (6e3 orpaHN4YeHnst XapaKTEPUCTUK);

OTHOCKTEeNbHas BNAXHOCTb Bo3ayxa — 85 % npu 25 °C.

16. O6Hapy>xeHue n yctpaHeHue

HeucnpaBHOCTEN

KoMnnekTbl 3anacHbIX YacTeu

lMpeaynpes>xaeHne

Mepen cHATMEM KpPbILLKW K1I€MMHOMH
KOpPOG6KK M nepes KakAabiM e MOHTa)XkeM
Hacoca 06s3are/IbHO MOJIHOCTbIO
OTK/II04YaTb OT Hacoca Harnpsi>keHue
nutaHms. NIpUMHATD MepPbl, UCKJTIOYaKOLUNE
BO3MO>XHOCTb HECAaHKLMOHNPOBaHHOIroO
Wan cny4aHoOro nNoBTOPHOIro BK/TIOYEHUS
Hacoca.

MpegynpexaeHne

OnacHoOCTb NageHns TSHXKeslbix NpegMeToB.
OnacHOCTb J1IeTaJIbHOro UCX0[4a Niu
Mos1iyyeHUs1 TAXKeJbiX TPaBM

— lpn BbiNoO/IHEHNM paboT usgenne

> B> P>

Mpeaynpe>xxaeHne

ArpeccmBHbI€ XNAKOCTH

OnacHOCTb J1eTaJlbHOIro ucxoga niaum

nosilydeHus TsHkesbiX TpaBM

- Ucnonb3yiiTte cpegcrea
MHANBUAYaIbHOM 3aLNThI.

MNMpeanynpe>xaeHune

ToKCHYHbBIE XUAKOCTH

OnacHOCTb /s1eTasZibHOIro ucxoaa uan

rnosiy4eHusi TsHHxesibixX TpaBm

- Ucnonb3yiite cpeacTBa
HMHANMBUAYAIbHOM 3alyNThl.

Mpeapynpe>xaeHve

ropsiuasi nin xono4Has1 JKUAKOCTb

BO3MO>KHbI TpaBMbl J1IErKOH MIN cpeaHer

crerneHu

- Ucnonb3yiite cpeacTBa
MHANBUAYaSIbHOM 3alyNThbl.

lMpeaynpes>xaeHne

Fopsiuasi unn xonoaHasi NOBEPXHOCTb

B0O3MO>KHbI TPaBMbl JIErKOH Man cpegHen

creneHmn

- Heo6xoaMM0O NpUHATL Mepbl A/S
3awWmnTbl NepcoHasna oT Ciay4aiHoro
KOHTaKTa C ropss4MMmn UJIn X0s104HbIMM
noBepxXHOCTAMM.

AOJDKHO HaxXo4NTbCsl B HEMOABUNXKHOM,
YCTOﬁ‘lMBOM MOJIO>XKEeHUH.

HeucnpaBHoCTb MpuuuHa YcTpaHeHue HEUCNpaBHOCTH
1. [dnekTpoaBuratenb a) |HeT anekTponuTaHus agBuratens. MoAKNOYNTL 3NeKTponuTaHue.
Mnoc/e BKIOYEHNS He b) |Meperopenu npegoxpaHutenu. 3aMeHUTb NpefoXpaHuTenu.

3anyckaeTcs.

c) |CpaboTan aBToMaT 3awWuThl BHOBb BKIHOUYNTb aBTOMAT 3alUThI

3NeKTpoaBuraTens. 3NeKTpoaBuraTens.

d) |CpaboTana Tennosas 3awmTa. CHOBa BKJIIOUYNTb TEMIOBYIO 3alUNUTY, AaTb
3/1eKTpOABUraTesNto OCThITb 40 BO3BpaTa
3alUNTHbBIX TEPMOAATYNKOB B MCXOAHOE
COCTOSIHME.

e) |HencnpaBHbl KOHTaKTbl UIN KaTyLlKa 3aMeHUTb KOHTaKTbl UM KaTYLWKY NyckaTens.

nyckarens.

f) |HeucnpaseH npeaoxpaHuTenb cuctembl | OTpPEMOHTUPOBATL Lienb yrnpaBieHus.

ynpasJieHuUs.

g) |HeuncnpaBeH anekTpoaBuraTesb. 3aMeHUTb 3N1eKTpoABUraTeb.

2.|Cpasy nocne a) |Meperopen npepoxpaHuTens/aBToMaT |3aMeHWUTb NpefoXpaHuUTesNb/BKAIOUYNTL aBToMaT
BKJIIOYEHUS 3alUNThI. 3alUNThI.
cpabaTbiBaeT aBTOMAT |b) | HemcrnpaBHbl KOHTaKThl aBToMaTa 3aMeHUTb KOHTaKTbl aBTOMaTa 3aWuThl
3anThl. 3alnNTbl ABUraTensd. ABuUraTtens.

c) | Ocnabno nnu nosBpexaeHo 3aTsAHYTb KpensieHne nam 3aMeHnTb coeauHeHne

coefnHeHne kabens. kabens.

d) |HencnpaBHOCTb 06MOTKM 3aMeHnTb aneKTpoaBUraTesb.

3/1eKTpoaBMraTens.

e) | MexaHunuyeckas 6n10kmMpoBKka Hacoca. [NebnokunpoBaTtb Hacoc.

f) | ABTOMAT 3alWinTbl 3NeKTpoaBUraTens BbIMONHWUTbL NpaBUIbHYO PEryanpoBKY YCTaBKu

OTperynnmpoBaH Ha CANLWIKOM HU3Koe aBToMaTa 3alinTbl. 3HaYEeHMEe yCTaBKM 3amUThbI

3Ha4YeHmne UM HenpaBuiibHO BblibpaH LOJ1)XKHO COOTBETCTBOBATb HOMUHAIbHOMY TOKY,

ero pabouuni gnanasoH. yKa3aHHOMY Ha puMpMeHHOW Tabnunuke
3NeKTpoaBuraTens.

3. | ABTOMAT 3aWmThI a) |ABTOMaT 3alKnTbl 3NEeKTpoaBUraTens BbINONHUTBE NPaBUJIbHYIO PErysMpoBKYy YCTaBKU
ABuraTens OTperynnmpoBaH Ha C/IMLWIKOM HU3KOe aBToOMaTa 3aWmnThbl. 3HaYEeHMe yCTaBKM 3aLnThl
cpabaTbiBaeT BpeMs 3HayeHune Uan HenpasuSibHO BblibpaH [O/HKHO COOTBETCTBOBAaTb HOMUHANIbHOMY TOKY,
OT BpEMEHMW. ero pabounn gnanasoH. YKa3aHHOMY Ha pupMeHHOW Tabnunuke

3MeKTpoaBMraTens.

b) |Bpems oT BpemeHun nagaeTr MpoBepuTb CeTb 31EeKTPONUTaHMS.

HanpshkeHne B CeTU.

4. | ABTOMAT 3alUThI a) |MpoBepuTb NPUYNHbBI, YKa3aHHbIe
BKJIKOYEH, HO HACOC He B nn. 1a), b),d), e)uf).
paboTaeT.
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HeucnpaBHOCTb

MpuuuHa

YcTpaHeHue HEUCNpPaBHOCTHU

5. | Hacoc nmeet
HecTabunbHyto

a) | CAMwKoM HM3KOoe AaBfeHMe Ha BXoAe B
Hacoc (0NacHOCTb KaBuTauum).

MpoBepuUTb YPOBEHb XUAKOCTU CO CTOPOHbI
BCacCblBaHWUsI Hacoca.

Nnpon3BoANTENbHOCTD.

b) |3abuTa rpsa3blo BcacbiBarowas
MarmcTpasb Uau Hacoc.

OuncTuTb BCacCblBalOWy MarncTtpanab naun
HacocC.

C) |Hacoc noacacbiBaet Bo3ayX.

MpoBepUTb YPOBEHb XUAKOCTU CO CTOPOHbI
BCacbiBaHMA Hacoca. NpoBepuTb repMeTUYHOCTb
BCaCbIBAKOLWEN TNHUN.

6. |Hacoc paboTaeT, HO
nogayn BoAbl HeT.

a) |BcacbiBatolwas Maructpanb UanM Hacoc
3abu1Thbl rpsA3bio.

OUnCTUTbL BCaCbIBAIOLLYIO MarucTpasb Uan
HacocC.

b) |MpueMHbIi unn obpaTHbIN KnanaH
3a610KMpOBaH B 3aKPbITOM MOJIOXEHUM.

BbIMOJIHUTL COOTBETCTBYHOLUNIA PEMOHT
NPUEMHOro MM o6paTHOro KaanaHa.

C) |PasrepmeTusaums BO BcacbiBatoLwei

BbINOMHUTL COOTBETCTBYIOLWMA PEMOHT BO

JINHUU. BCacbIBakLWeEN TNHUN.
d) | Bo3ayx BO BcacbiBatowWen MHUM Uan B | [poBepuUTb YPOBEHb XMUAKOCTU CO CTOPOHbI
Hacoce. BCacbIBaHWUs Hacoca.

e) |Mpu BkNOYEeHMM Hacoca Ban
BpallaeTcs B 06paTHOM Hanpas/ieHUN.

N3MeHnTb HanpaBneHWe BpalweHna Bana
JIEKTpOABUTraTENA.

7. | Mocne BbIKAKOYEHUS
Hacoc BpallaeTcs B
obpaTHOM
HanpaBieHUN.

a) | PasrepmeTnsaumsa BO BCacbiBatoLei
SIMHUMN,

BbINONMHUTL COOTBETCTBYHOLNIA PEMOHT BO
BCaCbIBaOLWEN IUHUMN.

b) |HeucnpaBHbIli 06paTHbIN UK
NPpUEMHbIN KnanaH.

BbINOMHUTL COOTBETCTBYHOLUNIA PEMOHT
npueMHoOro uaun obpatHoro kjanaa.

8. | PasrepmeTusauus
yMJIOTHEHMS Bana.

a) |dedekT ynnoTHeHUs Bana.

3aMeHUTb YNJOTHEHWE Bana.

9. | lWyMbl.

a) |Kasutauwms.

MpoBEpPUTb YPOBEHb XWUAKOCTM CO CTOPOHbI
BCaCbIBaHWA Hacoca.

b) |BpaweHne Hacoca HecBoboaHoe
(conpoTuBNeHMe TPEHUIO) N3-3a
HenpaBW/IbHOrO MOJIOXKEHUS Bana
Hacoca.

MpaBubHO OTPErynMpoBaTh YCTaHOBKY Basa
Hacoca.

PerynupoBka BbINoIHAETCS, Kak NOKa3aHo B
lpunoxeHune 6.

c) |Pexum paboTel c npeobpazoBaTenem
4acCTOThbl.

CM. paszgen 9.4. Dkcniinyatayms C
rpeobpasoBaTesieM YacToThl.

K KPUTUYECKNM OTKasaM MOXET NpuUBECTU.

— HEKOPPEKTHOE 3/IEKTPUYECKOE NOAKIIIOYEHNE;
- HernpaBubHOE XpaHeHne 060pya0BaHUS;

- noBpexaeHue UM HEMCNPaBHOCTb 3N1eKTpUYecKomn/
rmapaBnamMyeckoin/mMexaHn4ecKom CUCTEMbI;

— noBpexaeHune nanm HeENCNnpaBHOCTb BaXKHeNLWmnx vyacten

obopynoBaHus;

- HapyleHWe NpaBu/l U YCNOBUIA aKCMyaTaumm,
06CYXXNBAHMA, MOHTaXa, KOHTPOJIbHbIX OCMOTPOB.

[na npenoTBpalleHns oWnBoYHbIX AeWCTBUIA, NepcoHan
[OJIKEH 6blTb BHUMATEIbHO 03HAKOMJIEH C HACTOSALWMNM
PYKOBOACTBOM MO MOHTAXYy W 3KCMyaTauuu.

Mpn BO3HMKHOBEHMW aBapun, NOSBIEHUUN MOCTOPOHHUX
wymoB, Bubpaunn, oTkasa uin nHUMAeHTa Heobxoammo
He3aMeA/IMTeNlbHO OCTaHOBUTL paboTy o6opyaoBaHus U
0bpaTnTbCA B cepBUCHbIN LeHTp Vandjord.

17. YTunusauua nagenuvs

OCHOBHbIM Kputepuem npeaesibHoro CoCtoaHuna n3gennd

ABNAETCA:

1.

OTKa3 04HOI UM HECKOJIbKUX COCTABHbIX YacTel,
PEMOHT UM 3aMeHa KOTOPbIX HE NpeAyCMOTPEHbI;

2.YBenun4yeHue 3aTpaT Ha PEMOHT U TEXHUYECKoe
obcnyxuBaHue, NpuBoasLLee K 9KOHOMUYECKOWN
HeuenecoobpasHOCTM 3KCAyaTaunun.

[JaHHOe nsgenune, a Takxe y3nbl U AeTann AOXKHbI

cobupaTbCs M yTUIM3UPOBATLCS B COOTBETCTBUU

c TpeboBaHMAMM MECTHOro 3aKoHoAaTeNbCTBa B ob6acTtum

3KoJsiormn.

B0O3MOXHbI TEXHUYECKNE U3MEHEHUS.
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19. MUHcbopMaLMA MO YTUIN3ALUMU YNIAKOBKU

O6wasn nHpopMaumua No MapKMpoBKe J1Iln60ro TMna ynakoBku, npuMeHsseMoro komnaHueu Vandjord

YnakoBKa He npeaHasHa4dyeHa Ang KOHTaKTa C nuLeBomn I'IpO,U,yKLI,VIeVI

YNakoBOYHbIl MaTepuan

HaumeHoBaHWe ynakoBku/
BCMOMOraTesibHbIX YNaKOBOYHbIX
cpeacTs

BykBeHHOe 0603HaueHne MaTepuana,
M3 KOTOPOro M3roTaB/IMBaETCS
ynakoBKa/BCrnoMoraTesibHble
yMNaKkoBOYHblE CpeAcTBa

Bymara n kapToH
(rodpupoBaHHbIl kKapToH, bymara,
APYron KapToH)

Kopobku/sawmkn, Bknaabiwu,
NpoKaaZAKu, NOANOXKMU, peLleTKu,
¢dukcaTopbl, HabMBOYHbBIN MaTepman

[peBecuHa n apeBecHble MaTepuansl
(hepeBo, npobka)

Awwnkn (gowaTble, daHepHble, U3
APEBECHOBOJ/IOKHUCTONM MAUTHI),
noAAOHbI, 06peLleTKn, CbeMHbIe

60pTUKMK, NNaHKK, hUKcaTopbl

(NONM3TUNEH HU3KOM
NJOTHOCTK)

Yexnbl, MELWKW, NIEHKU, NaKeTbl,
BO3AYLHO-NYy3blpbKOBas NjaeHKa,
dunkcaTopsl

YNNOTHUTENIbHbIE N3 NMEHON1ACTOB

¥ Mpoknaaku ynnoTHUTENbHbIE (13 A
5 (nonnaTnneH BbICOKOM NAeHOYHbIX MaTepuasnos), B TOM yncne
2 NJOTHOCTK) BO3AYLHO-NY3bIpbKOBAs NJEHKA,
= dukcaTopbl, HABUBOYHbBIV MaTepunan HDPE
Mpoknaaku
(nonuctupon) P A

KomMbuHMpoBaHHasi ynakoBka
(bymara v KapToOH/nNnacTumk)

YnakoBKa TUMa «CKUH»

C/PAP

MpocuM obpalatb BHUMaHME Ha MapKMPOBKY CaMOW yNakoBKU U/WM BCMOMOraTe bHbIX YNaKoBOYHbIX CPeACTB (Npu ee
HaHeCeHMM 3aBOAOM-U3rOTOBUTENIEM YMNAKOBKIN/BCMOMOraTe bHbIX YNaKOBOUHbIX CPEACTB).

Mpn HeobxoaAnMMOCTH, B Lenax pecypcocbepexeHuns 1 akonormyeckon apdekTnBHOCTH, koMnaHmsa Vandjord moxeT
MCMNo/sIb30BaTb YNAKOBKY WU/WUN BCroOMoOraTesibHble yNakoBOYHble CpeaCcTBa NOBTOPHO.

Mo peleHno N3roToBUTENSA YNaKoBKa, BCOMOraTe ibHble YNakoBOYHblIE CPEACTBA, U MaTepuasbl U3 KOTOPbIX OHU
N3roToBJIEHbl MOTYT 6bITb M3MeHeHbI. [TpOCUM aKTyanbHY MHPOPMaLMIO YTOUYHATbL Y U3rOTOBUTENS FOTOBOM NPOAYKLUMWY,
yKasaHHoro B pasaene 18. Uarotosutesnb. Mimrnoptep. Cpok ciyx6bl. YcnoBus rapaHTuy HacToswero NacnopTa,
PykoBoacTBa No MOHTaxy M akcnayaTauuu. MNMpu 3anpoce Heob6xoAMMO yKasaTb HOMEp NpoAyKTa U CTPaHy-U3roToBuTens

obopynoBaHus.
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MpunoxxeHnue 1

NPSH ans ka>xaoro orgenbHoro paboyero kosieca
ABCONOTHBIN NONOXUTENbHBIN NOAMNOP XMUAKOCTU HA BCacbiBaloweM natpybke Hacoca.
CRV 1,50y

NPSH
[m]
a
/
| [NPSH| - — | i
T T T T T T T T T T T T T 0
00 02 04 06 08 1.0 12 14 1.6 1.8 2.0 22  Q[M/u]
‘ T T T T ‘ T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T ‘ T T T ‘ T
0.0 0.1 0.2 0.3 0.4 0.5 0.6 Q [n/c]
CRV 1-XX I, CRV 1-XX N, 50 'y
NPSH
[m]
4
3
P 2
NPSH — .
0
00 02 04 06 08 1,0 12 1,4 1,6 1,8 2,0 Q[M/u]
0,0 0,1 0,2 0,3 0,4 0,5 Q [n/c]
CRV 3, 50 'y
NPSH
| [m]
v i 3
2
NPSH - — | L
T T T T T T T T T T T T T 0
00 04 08 12 16 20 24 28 32 36 40 44 Q [M3/u]
‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T T ‘ T T ‘
0,0 0,2 0,4 0,6 0,8 1,0 1,2 Q [n/c]
CRV 3-XX I, CRV 3-XX N, 50 I'y
NPSH
[M]
4
3
'NPSH | | ;
0,0 0,4 0,8 1,2 1,6 2,0 2,4 2,8 3,2 3,6 Q [M¥/u]
[ I I I I I I
0,0 0,2 0,4 0,6 0,8 1,0 Q [n/c]
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CRV 5,50y

NPSH
L [m]
L~ 3
// 2
// I
,,,,,,,, I P— 1
NPSH i
T T 0
0 1 2 3 4 5 6 7 8 Q [M3/u]
‘ T T T ‘ T T T ‘ T T ‘ T T T ‘ T T T ‘ T T
0,0 0,5 1,0 1,5 2,0 2,5 Q [n/c]
CRV 5-XX I, CRV 5-XX N, 50 'y
NPSH
[M]
2,0
/, 1,6
/,/ 1,2
— I
S B "] 014
NPSH
0,0
00 05 10 1,5 20 25 3,0 35 40 45 50 55 60 65 70 7,5 80 Q[m/u]
[ [ [ [ [ [ [ |
0,0 0,35 0,70 1,05 1,4 1,75 2,1 Q [n/c]
CRV 10, CRV 10-XX I, CRV 10-XX N, 50 'y
NPSH
[M]
2,0
/
// 1,6
// b
— 0,8
f— 7
,,/,/—‘_’—/
R Ep——— T B 0,4
NPSH
0,0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 Q [M3/u]
[ I I I I I I I
0 0,5 1,0 1,5 2,0 2,5 3,0 Q [n/c]
CRV 15, CRV 15-XX I, CRV 15-XX N, 50 'y
NPSH
[M]
6
A 4
// 2
NPSH —
0
o0 15 30 45 60 75 90 105 12 13,5 15 165 18 19,5 21 Q [m¥/u]

20



CRV 20, CRV 20-XX I, CRV 20-XX N, 50 I'u

NPSH
[M]

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 Q [M3/4]

0 1 2 3 4 5 6 7 é Q [n/c]

CRV 32, CRV 32-XX I, CRV 32-XX N, 50 'y

NPSH
[m]
8
/ 6
/ 4
NPSH[ [ 2
0
0 4 8 12 16 20 24 28 32 36 40 Q [M3/u]
[ I I I I I I
0 2 4 6 8 10 Q [n/c]
CRV 45, 50 I'y
NPSH
[m]
10
8
6
- 4
L
/// 2
NPSH | L] E—_—
0

0 5 10 15 20 25 30 35 40 45 50 55 60 Q [M3/u]

I I
0 2,5 5,0 7,5 10 12,5 15 Q [n/c]



CRV 64, 50 'y

NPSH
[m]
10
8
6
/ 4
/
_________________ 2
NPSH 0
0 10 20 30 40 50 60 70 80 Q [m3/u]
[ I I I I I I I I I I |
0 5 10 15 20 Q [n/c]
CRV 90, 50 I'y
NPSH
[m]
8
6
// 4
——
------ NPSH -|--—~-=~~~7[~"7~
i 0

0 10 20 30 40 50 60 70 80 90 100 110 Q [m3/4]

[ I I I I I I I I I I I I I

I
0 5 10 15 20 25 30 o el
CRV 120, 50 I'y
NPSH
[M]
7
"
— 4
NPS_l-l__________________‘/
----- B 2
0

0 10 200 30 40 50 60 70 80 90 100 110 120 130 140 150 Q [m*/u]

[ | | | | | | | | |
0 5 10 15 20 25 30 35 40 Q [n/c]
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CRV 150,50 'y

NPSH
[m]

INPSH

0
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 Q [m3/4]

0 5 10 15 20 25 30 35 40 45 Q [n/c]

CRV 200, 50 I'y

NPSH
[M]

0 20 40 60 80 100 120 140 160 180 200 220 Q [M3/4]

I I I I I I I I I I I I I I I
0 5 10 15 20 25 30 35 40 45 50 55 60 65 Q[n/c]



Mpuno)xeHune 2

MakcumanbHO gonyctumoe paboyee faBneHue

Homep kpuBO# Ha

Mpuno>xkeHue 3

MakcuMmanbHoOe gaBsieHue Ha BXxoae u pacxop ans
CRYV, CRV...I, CRV...N

Mopenun
R cxeme Moaenn HoMep kpuBO#M Ha cxeMme
CRV1,3,5 ; (onanonit granesy | [ 10
CRV3
CRVI, CRV N 1 322329 0
1-2~1-23 1 3-31~3-36 15
CRVI, CRV N 3 52516 10
3-2~3-23 1 5-18~5-36 15
3-25-3-36 2 CRVI, CRVN 1
CRVI,CRVNS 1-2~1-8 6
5-2~5-22 1 1-9~1-36 10
5-24~5-36 2 CRVI, CRV N3
CRV 10 3-2~3-5 6
et 1 (dbnaHubl no DIN), 3-6~3-29 10
10-1~1-14 1 (oBanbHbIN hnaHeL) 3-31~3-36 15
10-16~1-22 2 (¢pnaHubl no DIN) CRV I, CRV N 5
CRV (I, N) 10 5-2~5-16 10
10-1~107 1 5-18~5-36 15
10-8~10-22 3 CSV (LoN) 10 _
10-1~10-7
CRV (I, N) 15
10-8~10-22 10
15-2~15-9 1
15-10~15-17 3 i:SR-VZ (11’5|\-l; 15 6
CRV (I,N) 20 15-10~15-17 10
20-1~20-8 1 CRV (I, N) 20
20-10~20-17 3 50-1~203 c
CRV (I, N) 32 20-4~20-17 10
32-1-1~32-7 1 CRV (I, N) 32
32-8-2~32-12 4 32-1-1~32-2-2 3
32-13~32-14 5 32-2~32-4 4
CRV 45 32-5-2~32-10 10
45-1-1~45-6 1 32-11-2~32-14 15
45-7-2~45-9 4 CRV 45
45-10-2~45-13-2 5 32-1—145 X z
CRV 64 45-3-2~45-5 10
64-1-1~64-5 1 45-6-2~45-13-2 15
64-6-2~64-8-1 4 CRV 64
CRV 90 64-1-1~64-2-2 4
90-1-1~90-5-2 1 64-2-1~64-3 10
90-5~90-6 4 64-4-2~64-8-1 15
CRV 120, 150, 200 1 CRV 90
Ha rpaduke HMxXe AaHbl Npeaesibl AaBeHUs 38:;:12'“99%'_13_2 1%
“ TeMnepaTypbil. 90-3-1~90-6 15
p [6ap] CRV 120, 150, 200 15
28 5
24 4
—~—l 3
20
16 1
12
8
4
0
-40 0 40 80 120 t[°C]
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Mpunoxxenue 4

YpoBeHb 3BYKOBOIro faBsieHUsa HacocoB CRV

Mpuno>xeHue 5

[aBneHue HacblWeEHHbIX Napos Boabl (H,) npu

pa6oueii Temnepartype xxuakoctu (t,)

3neKTP?:BBTVifaTe"b' 50 'y, LpA [dB(A)] t., °C H, ™
037 50 0 0,06
0,55 50 5 0,09
075 0 10 0,13
1 ) 15 0,17
s 52 20 0,24
25 52 25 0,32
30 =5 30 0,43
20 62 35 0,58
5's 60 40 0,76
E 60 45 0,99
m 60 50 1,27
T 60 55 1,63
18,5 60 00 e
s 6 65 2,60
= 21 70 3,25
= 21 75 4,03
s -1 30 4,97
- -1 85 6,09
= >3 90 7,41
% 73 95 8,97
10 73 100 10,79
105 12,92

110 15,37

115 18,22

120 21,48

125 25,22

130 29,48

135 34,35

140 39,82

145 46,03

150 52,98

155 60,79

160 69,54

165 79,28

170 90,11

175 102,09

180 115,35
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Mpuno>xkeHune 6
KOcTupoBka NosioXkKeHus M ydhTbl ANA Hacocos CRV 1, 3, 5; CRV 1, 3,5 I(N)
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HOcTuposka nonoxxeHusa Mmy@PTtbl ansa Hacocos CRV 10, 15, 20; CRV 10, 15, 20 I(N)

M8 - 31 Hm
M10 - 62 Hm
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HOcTuposka nonoxkeHus Mmy@dTtbl ana HacocoB CRV 32, 45, 64, 90; CRV 32 I(N)

=)

> AN

=
T
[T}
©
0
N
x
o
-
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OcTuposka nonoxexHma MmydTtbl aona Hacocos CRV 120, 150, 200

11-45 kBt
M10x25 85 H-m

55-75 kBT
M16x45 100 H-m
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Anmartbl (727)3454704
AHrapck (3955)60-70-56
ApxaHrenbck (8182)63-90-72
AcTpaxaHb (8512)99-46-04
BapHayn (3852)73-04-60
Benropop (4722)40-23-64
BnaroBetueHck (4162)22-76-07
BpsiHck (4832)59-03-52
BnapusocTtok (423)249-28-31
BnapukaBka3 (8672)28-90-48
Bnagumup (4922)49-43-18
Bonrorpap, (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuHbypr (343)384-55-89

Poccus +7(495)268-04-70

Mo Bonpocam nNpogax v NoAAepXXKn obpallanTecsh:

VBaHoBO (4932)77-34-06
WxeBck (3412)26-03-58
WpkyTck (395)279-98-46
KasaHb (843)206-01-48
KanunuHrpag (4012)72-03-81
Kanyra (4842)92-23-67
KemepoBo (3842)65-04-62
Kunpos (8332)68-02-04
KonomHa (4966)23-41-49
KocTpoma (4942)77-07-48
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
KypraH (3522)50-90-47
Jvneuk (4742)52-20-81

KasaxctaH +7(727)3454704

Marnutoropck (3519)55-03-13
Mocksa (495)268-04-70
MypmaHck (8152)59-64-93

HabepexHble YenHbl (8552)20-53-41

HwxHuii Hoeropog, (831)429-08-12
HoBoky3Heuk (3843)20-46-81
Hos6pbek (3496)41-32-12
Hosocubupck (383)227-86-73
Owmck (3812)21-46-40

Open (4862)44-53-42
OpeHbypr (3532)37-68-04
MeHsa (8412)22-31-16
MeTposaBoack (8142)55-98-37
Mckos (8112)59-10-37

Mepmb (342)205-81-47

Benapycb +375-257-127-88

Y36ekuctaH +998(71)205-18-59

PocToB-Ha-[oHy (863)308-18-15
PssaHb (4912)46-61-64

Camapa (846)206-03-16
CaHkT-lMNeTepbypr (812)309-46-40
CapatoB (845)249-38-78
CeBacTtononsb (8692)22-31-93
CapaHck (8342)22-96-24
Cumdeponons (3652)67-13-56
CmoneHck (4812)29-41-54

Coun (862)225-72-31
CraBporornb (8652)20-65-13
CypryT (3462)77-98-35
ChbikTbiBKap (8212)25-95-17
TamboB (4752)50-40-97

Teepb (4822)63-31-35

an.noyta: vdj@nt-rt.ru || canT: https://vandjord.nt-rt.ru

TonbatTn (8482)63-91-07
Tomck (3822)98-41-53
Tyna (4872)33-79-87
TiomeHb (3452)66-21-18
YnbsaHoBck (8422)24-23-59
YnaH-Ypaa (3012)59-97-51
Yha (347)229-48-12
Xabaposck (4212)92-98-04
Yebokcapbl (8352)28-53-07
YensbuHck (351)202-03-61
Yepenosel, (8202)49-02-64
YuTa (3022)38-34-83
AxyTck (4112)23-90-97
Apocnasnb (4852)69-52-93

Knprususa +996(312)96-26-47
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