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PykoBonctBo mo akcminyatanuu (PD) mnpenHazHaueHO M O3HAKOMIICHUS
OOCIY’>KMBAIOIIETO  MepcoHajda C KOHCTPYKIIMEH HACOCOB M  arperaros
AJIEKTPOHACOCHBIX (B JaJbHEUINIEM arperaTtoB) W OTIAEIBHBIX €ro Y3JIOB, a TaKXKe C
TeXHUYECKUMHU XapaKTePUCTUKAMU U MPaBUIIAMHU SKCIUTyaTaIiu.

[Ipy 03HAKOMJIEHMU C arperaToM CieayeT JOMOJHUTEIbHO PYKOBOJICTBOBATHCS
AKCIUTYaTallMOHHBIMH IOKYMEHTaMHU Ha 3JIEKTPOOOOpyA0BaHKE.

OO6si3aTenbHBIC TpeOOBaHMS K HacocaMm (arperaraMm), HalpaBlICHHbIE Ha
oOecrieyeHne MX OE30MaCHOCTH JUIsl JKU3HEACSATENbHOCTH, 30POBbs JIOACH H
OXpaHbl OKPY>KAIOIIEH Cpebl U3JI0KEHBI B pasnene 3.

O6mue TpeboBaHMs O€30MACHOCTH HAcOCa U arperata COOTBETCTBYIOT
I'OCT 31839-2012.

K MoHTaxxy 1 3KCIUTyaTallii HaCOCOB (arperaToB) JAOJKEH JIOMYCKAThCS TOJIBKO
KBaTM(UIIMPOBAHHBIN MEpPCOHAN, 001aAal0NUid 3HAHUEM U OIBITOM IO MOHTaXy U
0O0CITY’KMBAaHUIO HACOCHOTO O0O0OpYIOBaHMs, O3HAKOMJIEHHOTO C KOHCTPYKIIMEH
Hacoca 1 Hactosmux PO.

Copepxamquecss B HactosiiieM P3O ykazanus 1o TexHHKE O€30MacHOCTH,
HECOOJIIOJICHHE KOTOPhIX MOXET CO3[aTh OMACHOCTh [JIs1 OOCIIYHBAaIOILETO
NepcoHaja, IOMEUEHbI B TEKCTE PYKOBOJICTBA 3HAKOM OOIIEH OMAaCHOCTH:

A

HpI/I OITaACHOCTH ITOPAKCHUA SJICKTPUICCKUM TOKOM — 3HAKOM:

A\

Nudpopmanus no oOecnieueHuto OezonacHOW pabOThl Hacoca MM HACOCHOTO
arperara WIN/1 3alUThl HACOCa WIM HACOCHOI'O arperara:

BHUMAHHUE

B cBsi3M ¢ MOCTOSTHHBIM YCOBEPIICHCTBOBAHHEM BBINTYCKAEMON MPOIYKIUH B
KOHCTPYKIIMM OTJEIbHBIX JIeTaliei M Hacoca B I11€JIOM MOTYT OBITh BHECEHBI
HE3HAYUTEIbHbIC U3MEHEHHS, HE OTPaKEHHBIE B HacTosIIeM PD.

N3roroButenpr He HECET OTBETCTBEHHOCTh 3a HEHCIIPABHOCTU U TOBPEKICHUS,
MPOU3OIICAIINE U3-32  HECcOONIoJeHUus TpeOoBaHuUW  Hacrosimero PO wu
AKCIUTYaTallMOHHBIX JOKYMEHTOB Ha MOKYITHBIC U3/EITHSI.



1. OIIMCAHUME U PABOTA HACOCA (ATPEI'ATA)

1.1 Ha3nauenue usnenus.

Hacrosmee pykoOBOJICTBO MO 3KCIUTyaTallMd pacIpOCTPAHSAIOTCA Ha HACOCHI
Macisiuple Tuna 12KM  u  arperaThl AJIEKTPOHACOCHBIE HA HUX  OCHOBE,
npeaHa3HAaYeHHbIe MJis mepekaurBaHusi Macia TypounHoro T22 T'OCT 32-74 ¢
temrneparypoit mwitoc 25-60°C win apyrux Macen ¢ OJIM3KUMU (PU3NKO-XUMHUYECKUMHU
cBoiicTBamu. [IpumeHsIOTCS B UEHTPAIM30BAaHHBIX CHUCTEMAx MAacIOCHA0XKEHUs
TypOOHACOCHBIX arperatoB. Hacockl MOTyT MPUMEHSTHCA U B IPYTUX MPOU3BOACTBAX,
€CIM IO CBOMM IIapaMeTpaM U HCIOJHEHHI0 OHHU YJOBJETBOPSAIOT YCJIOBUSAM
AKCILUTyaTallui ¥ 0€30MaCHOCTH Ha 3TUX IPOU3BOICTBAX.

Hacocel (arperathl) oTHOCATCS K wu3nenusm oOmero HasHaueHus (OH)
(BoccranaBimuBaembie) o 'OCT 27.003-2016 u BbImycKaroTCd B KIUMAaTHYECKOM
ucnoninenun Y XJI st kareropun pazmenienus 3.1 U KIUMaTUHYECKOM UCTIONHEHUH T
kareropuu pazmetenus 2 no I'OCT 15150.

Hacocsl u arperaTsl npeiHa3HaueHbl 17151 pallOHOB € CEHCMUYECKON aKTUBHOCTBIO
10 7 6aJIJI0B BKITIOUUTENBHO 110 1kane MSK-64.

Hacocel u arperarbl BbIIIOJJHCHBI B COOTBCTCTBUU C 06H_[I/IMI/I Tpe6OBaHI/ISIMI/I

oe3omacuoct 1o 'OCT 31839-2012.

BHUMAHME | Hacocbl m arperatbl He NpeJHA3HAYEHbI /51l YCTAHOBKH BO

B3PbIBOONIACHBIX M IMMOKAPOOIIACHBIX ITOMCIIICHUAX.



CTPYKTypHaH cxemMa 0003HaYEeHHUs Hacoca (arperaTa) IIpH 3aKase, MEPCIIMCKEC U B

TEXHUYECKOM JOKYMCHTAIIMU JOJI’KHA OBITh:

12KM-15a YXJI3.1 H49.1460.00.00.000 TY

rae 12KM-15a - mapka Hacoca (arperarta) :

12— nuameTp BcachIBAIOMIETO MaTpyOKa, YMEHBIICHHBIH B 25 pas;

KM — KOHCOJIbHBIM MacCIISIHBIM;

15— k03¢ durmeHT OBICTPOXOTHOCTH, YMEHBIICHHBIH B 10 pa3;

a — UCTIoJIHeHHE paboyero kojieca (BO3MOXKHO a,0,B — MHJIEKC 00TOUYKH KoJieca),
VXJI — KTUMaTU4eCKOEe UCIOJIHCHUE;

3.1 — xareropus pa3MelIeHUs;

H49.1460.00.00.000 TY — o003HaueHne MOCTAaBOYHOT'O JJOKyMEHTa



1.2 TexHnyeckne XapaKTEPUCTUKU

1.2.1 Iloka3aTenu Ha3HAYCHUS T10 napamMeTpaMm B HOMUHAJIbHOM PECKUME JOJIKHBI COOTBETCTBOBATh YKA3aHHBIM B Ta6JII/II_IC 1.

Tabnuua 1- [loka3aTenu Ha3HaAYEHMS IO MTapaMeTpam

Tunopasmep HanmeHoBaHMe moka3aTesis
Hacoca Ilonaua, Q Hamnop, | Yacrora Bpauienus | JlaBiieHue Ha BXOJe, ITapameTpsl S3HEpronuTaHus
(arperara) M He Oojiee
M/c M /d ¢! 00/MuH Mlla Kre/em” pon HalnpspDKeHHWe, | 4acToTa
TOKa B ToKa, I'1y
12KM-15 0,125 450 30 24,5 1485
12KM-15a 0,08 290 39 24,5 1485 ’E
12KM-156 | 0,0416 150 18 16,6 975 =
12KM-158 | 0,138 500 34 24,5 1485 0,0082 0,082 2 380 50
12KM-20 0,119 430 18 25,0 1460 %
12KM-20a 0,083 300 18 25,0 1470 =
12KM-200 0,069 250 27 24,3 1475
IIpumeyanus

1. 3HaueHHs] OCHOBHBIX MAapaMeTPOB YKa3aHbl Mpu padote arperatoB Ha Macne TypounHom T22 I'OCT32-74 ¢ temneparypoit
293K (+20°C) mwiotHOCTBIO 880 Kr/M’

2. MakcumanbHO 1onycTUMbIE OTKJIOHEHHs 1o napamerpaM B cootBeTcTBUU ¢ [[OCT 6134-2007 (Tabnuua 6.4, Kj1acc TOYHOCTH
U3MEpEeHui 2):

- s nonauu + 8%

- st Haropa + 5%:




1.2.2 XapakTepUCTUKN HACOCOB NMPUBEICHBI B MPUIOKEHUN A. DKCIUTyaTalus
HACOCOB JIOMYCKaeTCsl B UHTEpBaJE M0Jady, COOTBETCTBYIOIINX paboyeMy HMHTEpBAILY
XapakTepucTuku. Jlns oOecreueHus MmapaMeTpoB JIOMYCKAeTCA IOMOJHUTEIbHAsS
nojpe3ka padodero KoJseca 1o HapyxHomy auamerpy. [Ipu skcrmyaranuu arperatoB
CPEIHEKBaAPaTUYECKOE 3HAYCHHUE BHUOPOCKOPOCTH, U3MEPEHHOE HA MOAIIMUITHUKOBBIX
y3/1ax Hacoca He J0JDKHO TIpeBbImath 4,5 Mm/c B paboueii Touke, 1 He Gomee 7,1 Mm/c’
B OCTaJIbHOM paboueii 30He.

1.2.3 Tloka3zarenn TEXHMYECKOW U DHEPreTHUecKol 3(PPEeKTUBHOCTU HOHKHBI

COOTBCTCTBOBATH YKA3dHHBIM B Ta6JII/II_Ie 2.

Tabnuna 2 — [lokazaTenu TeXHUYECKOW U SHEpreTuYecKon 3(h(PeKTUBHOCTH

Macca
Hacoca MaxkcumanpHas
Tunopasmep | Yactora | KIIZ | Jomyckaemslid (arperara) norpeosiemas
Hacoca | BpallleHMs, [Hacoca, | KaBUTALMOHHBIN pKr ’ MOITHOCTh
(arperara) |c’'(o6/Mun) % 3amac, M Hacoca, kBT,
He Oonee
24.5
12KM-15 (1485) 79 5,1 41
24.5
12KM-15a (1485) 76 3,2 36
16,6
12KM-156 (975) 2,1 12
24,5 [IpuBenena
12KM-158 (1485) 74 5,8 B TabuHLE 8 55
25,0
12KM-20 (1460) 76 6,0 26,5
25,0
12KM-20a (1470) 70 3,0 19
24,3
12KM-2006 (1475) 3,5 28,5
IIpumeyanue

1. 3nauenne KIIJ mpuBeneHo sl ONTUMAJIBHOTO pEXHMMa B pabodyeM HHTEpBajie
XapakTepucTuku. MakcumanbHO aomyctumoe oTkiaoHeHue s KIIJ-muayc 5% B
cootBercTBUM ¢ ['OCT 6134-2007 (Tabnuua 6.4 kjacc TOUHOCTH U3MEPEHUH 2).

2. Otknonenune no Mmacce +5%. OTKIOHEHHWE B NPOTHUBOMOJOKHYIO CTOPOHY HE
pErIIaMEHTUPYETCH.

3. MakcumanbHas notpediasieMas MOUTHOCTh HacOCa yKa3aHa B KpallHel MpaBoi TOUKe
paboyero UHTEpBaja XapakKTEPUCTUKU C YYETOM JOMYCTUMBIX OTKIIOHEHUH 10 HANoOpy
u KIIJI npuBeneHa 115 CripaBoK.



4. 3HayeHus1 IOMYyCKaeMOro KaBUTauMoHHOro 3amaca, KIIJl nu momHocTH yKa3aHbI
npu pabore Hacoca Ha macie TypounHoMm 122 'OCT32-74 ¢ temneparypoit 293K
(+20°C) n mmotHOCTHIO 880 KI/M’.

1.2.5 Tloka3aTenn Ha3HaYEHUS 110 YCIOBHUSIM YCTAaHOBKHM yKa3aHbl BO BBOJHOM YacTH.

1.2.6 Ilokazarenu Ha3HAu€HUs MO MOTPEOIAEMbIM CpellaM COOTBETCTBYIOT

yKa3aHHbIM B Tabnuiie 3.

Tabnuma 3
HanMeHoBaHME 1 Ha3HAYCHHE [TapameTpbl cpeabl 3HadeHUE MTOKa3aTels
Cpelsl

[Tomaya cMa3ku B OIIOPHO- Hcnonp3yeTtcs Omnpenensercs

YIIOPHBINA MTOAIIHITHHK nepeKaynBaeMas cpejia YCTaHOBKOM
(Macio TypOuHHOE) 3a JIPOCCEJIbHOM 11aii0bI

CYeT IMOJa4H U3 IIPY 3aBOJICKUX

HAITOPHOTO MaTpyOKa WCITBITAHHSIX

1.2.7 Tloka3zaTenu HaJexKHOCTH HacOCa yKa3aHbl B Tabnuiie 4.

Tadonuua 4 — [loka3zarenu HagEKHOCTH

HanmeHnoBaHue mokazatess 3HayeHue
noKasareJss

Cpennss HapaboTKa 70 OTKa3a, 4, HE MEHee 10000
Cpennuii pecypc 10 KauTaJbHOTO PEMOHTA, Y 20000
CpenHee BpeMsi 10 BOCCTAaHOBJICHUS, U, HE MECHEE 8
Cpok coXpaHsieMOCTH, TOJ1 2
CpenHuii cpok ClIyKObl, JIEeT 20
KoadpuimeHT TexHuyeckoro ucnoyib30BaHus 0,95

Kpurepuem oTkaza sBiseTCA: HapylIeHWE HOPMAIbHOTO (YHKIIMOHUPOBAHUS
Hacoca (TOBBIIIEHUE TeMIIepaTypbl HarpeBa KOPIMYCOB MOAMIMITHUKOB CBBIIIIE TUTIOC
80°C, mpu pe3sKoM YCUICHHH BHODALIH).

Kpurepuem npenenbHOro COCTOSIHUSL Hacoca SIBJISICTCS CHYDKEHHE T0/Ia4M U Haropa
6osiee yeM Ha 20% OT HOMUHAJILHOTO 3HAYEHUS M3-3a M3HOCA KOpITyca.

[Tpumeuanust - Cpok CiIy>KObI ¥ BeIMYMHA HAPAOOTKH JO OTKa3a 00ECIEeUnBAIOTCS
COOJIFOICHUEM U BBIMOJHEHHEM YKa3aHHWM, MHCTPYKIIMH M PErIaMeHTHBIX padoT
U3JI0KEHHBIX B PD.




1.3 CoctaB u3nenus
1.3.1 B KOMIIJIEKT ITOCTaBKH HAacOCa BXOJIUT:

-HACoC;
-COeIMHUTENbHAs My(]Ta;

-KOMIUIEKT OBICTPOM3HAIIMBAIOIIUXCS I€TaJIeH;
-KOHTPOJIbHO-U3MEPUTEIbHbIE TPUOOPHI;
-KOMIUIEKT MHCTPYMEHTOB U IPUCTIOCOOJICHUIA;
-PYKOBOJICTBO IO 3KCIUTyaTallNu;

-[acropT;

-000cHOBaHMe 0€30ITaCHOCTH

1.3.2 B KOMIUIEKT ITOCTABKHU arperara BXOJIUT:

-HacoC B KOMIUIEKTauuu 1. 1.6.1

-MacmopT arperara;

-3JIEKTPOIBUTATEb;

-3KCIUTyaTallMOHHAasl JOKYMEHTAIUs Ha 3JIEKTPOIBUTATENb;

[Ipumeuanue - Bo3MokHa KOMIUIEKTallMs arperara JAPYrdMU JIBUTATeIsIMU, HE
yKa3aHHBIMU B Tabnuiie 8.

Heobxoanmoe HanpsikeHHe 3IEKTPOIBUTATENS IOJKHO ObITh OTPAsKEHO B IOTOBOPE.

1.3.3 BeicTpou3HamumBamoIuecss JAeTald WM JII0Oble JIpyrue  JAeTall,
HEO0OXOIUMbIE TOTPEOUTENIO JUIsl PEMOHTA Hacoca, MOCTAaBJISAIOTCA IO JOTOBOPY 3a
OTJEIBHYIO TIATY.

1.3.4 Tlo 3aka3zy moTpeOuTenst AJiE KOHTPOJISI TeMMepaTypbl MOAIIMITHUKOBBIX
OIIOp B HACOCE MOT'YT YCTAHABIMBATHCS PEJie TEMIIEPATYPHI.

1.3.5 Tlo 3aka3y motpeOuTens il KOHTPOJIsI BUOPAIIUU TOAMIUITHUKOBOU OMOPHI
HACOC MOKET KOMIUIEKTOBAaThCA BUOPONpeoOpa3zoBaTeIsIMH.

1.3.6 Ilo TpeGoBaHMIO AOTOBOpa BO3MOXKHA YCTAHOBKA IMOCTOSIHHBIX TEPMO- U
BUOPOJATYHKOB.

1.3.7 DnexTpoABUTaTeNId JOJKHBI COOTBETCTBOBATH TPEOOBAHUAM

I'OCT P M3K 60204-1-2007, paznen 14.



1.4 YcTpoiicTBo u padoTa.

1.4.1 Hacocet macnsubie THna 12KM - neHTpoOexHBbIC, BEpPTHUKAJIbHBIC, C
paboyuM KOJIECOM OJHOCTOPOHHETO BXOJa, PACIIOJIONKEHHBIM Ha Baly KOHCOJIBHO
BOPOHKOM BBEPX.

KoHcTpykiusi Hacoca MO3BOJISIET MPOU3BOAMTH OCMOTpP WM 3aMeHy pabouero
KoJeca W YIUIOTHUTEIBHBIX KoJiell Oe3 CHATUSA Hacoca ¢ (YHIAAMEHTHOW paMbl U
JE€MOHTa)Kka TpyOOIPOBOIOB.

1.4.2 Hacoc (pucyHok 3) cocTouT u3 Kopiyca B coope 1, poropa 2, KpoHIITeHA
3, ONOPHO-YHOPHOTO MOAIIMIHUKA 4, YNPYroil BTYJIOYHO-NAJIBLIEBOW MY(PTHl 5 U
dhonaps 6.

1.4.3 Kopmyc Hacoca cOCTOUT U3 COOCTBEHHO Kopryca 1, HuxkHel 7 u BepxHel 8
KphlIlek. Jleranu kopiyca coOuparoTcs Mey co00i Ha MIMUIbKaX.

Kopnyc umeeT npotounsie KaHajabl — nepudepuiiHas yacTh KOJIbLIEBOTO MOABOA
U CIIUPAJIbHBIN OTBO/I.

1.4.4 BcacbBaoluii ¥ HaMOpHBIA MNaTpPyOOK paCHONOXKEHbl B Pa3IUYHBIX
TOPU30HTANBHBIX IUIOCKOCTSX M HaIpaBlieHbl B MPOTHBOIOJIOXKHBIE CTOPOHBI. B
naTpyokax MpeaycMOTpEeHbl MecTa [UJIsi TMOJCOCAUHEHUsT HMITYJIbCHBIX TPYOOK
MaHOMETpPOB, KPOME TOr0, OT HANOpPHOTO NaTpyOKa OTBOJUTCS MAacio i CMa3Ku
OMOPHO-YHIOPHOTO NMOIIIUITHUKA.

1.4.5 Kpplmka BepxHsAss 8§ HMMEET NPOTOYHBIA KaHAJI — LEHTpajbHas 4YacThb
KOJIBIIEBOTO MOJBOAA. BOo BHyTpeHHHE PACTOUYKM KPBIIIKK YCTAaHABIMBAIOTCS: CHU3Y —
YyryHHOE KOJIbLIO 21, cBepXy — OpoH30Bas BTyJKa 22 OMOPHOI0 MOJIIIMITHUKA HAcoca.
Kpbimika HKHSIS 7 3aKpbIBa€T CHU3Y KOpIyC Hacoca 1, BO BHYTPEHHIOIO PacTOUYKY
YCTaHABJIMBAETCS YYT'YHHOE YIUIOTHUTEIBHOE KOJBIO 14.

1.4.6 Porop Hacoca cOCTOMT U3 Bajia, Ha KOTOpPOM pa3Memniaercss BTynka 11,
pabouee kosneco 12 u raiika 13 co cromopHo¥ mIaiiboil. B komece wumerorcs
pasrpy3ouHbsle orBepcTusi. s oOjeryeHus cbeMa KoJjieca B JIBYX OTBEPCTHSX
Hape3aHa pe3b0a sl BBOpauyMBaHUsI ChEMHUKOB.

1.4.7 KpoHmTeiiH Hacoca 3 CyKUT JJI1 YCTAHOBKH HAcoca MOJ HM>)KHUN ypOBEHb

Maclia B Macjio0ake ¢ O CJIBIO oOecIieueHus FapaHTHPOBaHHOﬁ BBICOTBI BCAaCbIBaAHUA,
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oOecrieyeHus: PacroOKEeHHUs] BEPXHEro0 KOHIIEBOTO YIUIOTHEHMS BBIIIE BEPXHETO
YPOBHS B Macjio0ake M UCKIIIOUEHHSI HAPY>KHBIX MPOTEUEK NepeKauyuBaeMoi cpeibl U3
Hacoca, a TakKe U1 KPETUIEHUS arperara.

CHM3y K KpOHIITEHHY KpenuTcs Kopnyc Hacoca 1. OnopHOW IMTOW KPOHIITENH
3 Kpemurcs K MOBEPXHOCTH (PYHIAMEHTHOM paMbl U Ha HEE K€ YCTaHABIMBAECTCS
¢donHapp 6 c anexrpoasuratesneM. [1o0CcTh KpoHIITEHA COEAUHIETCS ¢ MacliobakoM
nByMmsi TpyOkamu. bmaromaps HuxHedl TpyOke 15 B MOJNOCTH KpOHIITEHHA
MOAIEP/KUBAETCS YPOBEHb Macia, MPEMATCTBYIOINNA NOJCOCY BO3AyXa B MPOTOUYHYIO
yacTh Hacoca. Yepe3 BepxHIOW TpPYOKy 16 MpPOMCXOIUT OTCOC MACISHBIX NapoB B
Maciao0ak, B KOTOPOM HaJl MOBEPXHOCTHIO Macja MOAJECPKUBACTCS JaBJICHUE HUXKE
aTMOC(EPHOTO.

1.4.8 OnopHo-ynopHbIii HOAIIXWIIHUK COCTOMUT W3 Kopmyca 17, nByXpsaHOTO
paauaIbHO-YIIOPHOTO MIAPUKONOAIIUNHUKA 4 1 BTYJ0K 18, kpbiiku 19 u raiiku 20, ¢
MTOMOIIBIO KOTOPBIX MIAPUKOMOJIIUITHUK KPEMUTHCA B KOPIYCE U Ha Bajy.

Kopnyc mnoammnauka 17 ycraHaBiauBaeTcss BO BHYTPEHHEH pacTOUYKE
KPOHIITENHA 3 U KPENUTCS K HEMY.

CMaszka MOQUIMIHUKA TMOABOJUTCA OT HaMoOpHOro marpyOka Hacoca. Jlis
oOecrieueHusi TpeOyemMoro Koju4yecTBa Macia JUisi CMa3Kd MOJAIIMIIHUKA U
UCKIIFOYEHUSI TIEPETOJHEHNUSI KaMepbl HaJl [APUKOMNOAIIMIHUKOM YCTaHOBJIEHBI
JpoccerbHbIe Mai0bl, pa3Mep KOTOPBIX MOAOUpaEeTCs MPHU 3aBOJICKUX HCHBITAHUAX.
Kpome Toro, B kopnyce HOAIIMWIHKMKA MPEAYCMOTPEHBI JOMOJHUTEIbHBIE OTBEPCTHUS
IUIsl CIIMBA MACJIa B TIOJIOCTh KPOHIITENHA B CIIy4ae MEPENOTHEHNS KaMEPBI.

1.4.9 ®oHapp 6 CHyXHT IJisi YCTAHOBKM M KpPEIUICHUS JJIEKTPOJBUTATEIS.
Huxuum ¢dnanueM doHaps KpenmuTcs K OMOPHOM IUIMTE KpOHINTEHHa 3 Hacoca, Ha
BEPXHEM YCTaHABJIMBAETCS DJIEKTPOJABUTaTeNb. 1A 1OCTyna K y3JiaM MOJAIIWITHUKA U
My(THI B poHape UMeroTcs 1Ba okHa. JlJig paauanbHOM EHTPOBKHU 3JIEKTPOIBUTaTENs
C HACOCOM Ha BepXHEM (pIIaHIle UMEIOTCS YEThIPE YIOpa ¢ BUHTAMHM.

1.4.10 CoenunurenbHas Mmydra 5 — ynpyras, BTyJouHO-nasiblieBasi. COCTOUT U3
IBYX MOAYMY(T, COCIMHEHHBIX MaJbllaMU C HACAKEHHBIMH Ha HUX PE3UHOBHIMU

BTYJIKaMHU.
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1.4.11 Harpy3ku Ha BcachlBalOllM€ W HAMOPHBIE MNATPYOKH HE JIOJDKHBI
MPEBBILIATh 3HAUECHUMN, TPUBEIAECHHBIX B TA0IHIIE 5.

Tabmuma 5 — Harpy3ku Ha maTpyOKH.

Benmuuuna niis matpyoka
Tun BcacrkiBaromuii HarunerarenbHbIli
Hacoca(arperara) |F, |F, |F, |[M, [M, [M, |E |F, |E, [M, |M, | M,
H Hwm H Hwm
12KM 3000 2000 2500 1500

ITpumeuanne — Ocb Y —BIOJIB OCHM Hacoca, OCb X —Mapajule]bHO (IaHIly
BCACHIBAIOIIET0 MaTpyOkKa, 0cb Z —BEpPTUKAIBHO BBEPX.

1.4.12 Bce mmwibKu ¥ TallKu JOJDKHBI OBITh 3aTSHYTHI, KOHIIBI IIMUJICK JTOJXKHBI
BBICTYNIaTh U3 Tack Ha 1-4 HUTKU pe3bObl. B 0AHOM COEMHEHUU KOHIIBI IIMHICK
JIOJKHBI BBICTYNATh HA OJJTUHAKOBYIO BBICOTY C OTKJIOHEHUEM B IIpeJeax JI0MyCKOB

Ha A€TaJIn COCAUHCHMU:.

1.4.13 Hacoc He coaep uT IparoieHHbIX U [IBETHBIX METAJJIOB.
1.5 MapkupoBKa 1 II0MOUpPOBaHUE
1.5.1 Ha xaxxioM Hacoce(arperate) 10bKHA ObITh YKpEIUIeHa Ta0IM4Ka, Ha KOTOPOit
MIPUBEJICHBI CIIEAYIOIIUE JaHHBIE:
- Haanuce — «Cnenano B Poccuny;
- HaWMMCHOBAaHHEC W TOBAPHBINM 3HAK 3aB0OJIa — U3TOTOBUTEJIS;
- ©IWHBIM 3HaK oOpalieHUsS MPOAYKIMH HAa PBIHKE TOCYIapCTB - YJICHOB
TaM0XE€HHOTO CO1034;
- o0o3HaueHHe Hacoca(arperara);
- 0003HaYCHHE HACTOSAIIUX TCXHUICCKUX YCIOBUH;
- TI0jauya, M3/q;
- Harmop, M;
- JIOIyCKaeMbI KaBUTAIIMOHHBIN 3a1ac, M;
- YacToTa BpalleHus, 00/MuH;
- MECSI] ¥ TOJ] H3TOTOBJICHHUS,
- Macca Hacoca(arperarta), Kr;
- MakcuMajbHas MmorpedsieMast MOIIHOCTh Hacoca, KBT;

- SaBOHCKOﬁ HOMCD HACOCAa,
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- knenmo OTK.
Ha nacocax, mocTaBisieMbIX Ha SKCIIOPT, MApKUPOBKY Ha TaOJIMYKaX BBIMOJIHATD
B COOTBETCTBUU C TPEOOBAaHUSIMU JOTOBOPOB U YEPTEKEH.

1.5.2 Jleranu, mocTaBiseMble B  KayecTBE  OBICTPOM3HAUIMBAIOIIUXCS,
MapKUPYIOTCS HOMEPOM YepTexka.

1.5.3 Hampasnenue BpamieHusi poTopa JAOKHO OBITh O0O3HAYEHO CTPEJIKOM.
OKpAILIEHHON B KPaCHBIN LIBET.

1.5.4 Tlocne xoHcepBalUu OTBEPCTHs MATPYOKOB 3aKPBIBAIOTCS 3ariyliKaMu U
MIOMOUPYIOTCS KOHCEPBAIMOHHBIMU TIOMOaMHU (TISITHO 3€JIeHOM Kpacku). Pe3nOoBbie
OTBEpCTHUS 3arylIal0TCs METAUNTMYECKUMH MPOOKAMHU.

1.5.5 Tlepen oxpackoil MOBEPXHOCTH HAcoca JOJDKHBI OBITH TOJATOTOBJIEHBI B
cootBercTBUU ¢ TpeboBanusimu ['OCT 9.402-2004. IlokpeiTue Hacoca W arperara
COIIAaCHO  TpeOOBaHUSIM  4YepTeked 1O  TEXHOJIOTMH  3aBOJIAa-U3TOTOBUTEI,
paspabotanHoii B coorBerctBUM ¢ ['OCT 9.032-74 wim B COOTBETCTBHHM C
TpeOOBaHUSIMU JIOTOBOPA.

1.5.6 Kpacku, rpyHTOBKHM U CMa3KH MPUMEHSAEMbIE NPU U3TOTOBJICHUU HACOCOB U
arperaToB JOJDKHBI YJOBJIETBOPATH TOCYAAPCTBEHHBIM CTaHIApPTaM, TEXHHUYECKUM
YCIIOBUSIM U TPEOOBAHMSIM YepTEXKEN WU TPEOOBAHUSIM JAOTOBOPA.

1.6 YnakoBka.

1.6.1 Tlepen ymakoBKOW HapyKHbIE HEOKpAUICHHbIE IOBEPXHOCTH Hacoca
JOJIKHBI OBITh 3aKOHCEPBUPOBAHBI COTJIACHO MPHUHATON Ha 3aBOJ€ — U3rOTOBHUTENE
TexHoJoruu, pazpadborannoii B coorserctBun ¢ 'OCT9.014-78 nns rpynmnsl uzaenui
II-2. BapuanT 3amuthl Hacoca B3—1 (koHcepBanmonnoe maciio K—17 'OCT10877-76)
win B3-12 (uarubutop MI), ObicTpomsHamuBaromuxcs neraireit B3-1. Bapuant
BHYTpEHHEH ynakoBku Hacoca BY-9, 6picTponsHamuBatomuxcs aeraineit BY-1.

1.6.2 Kareropuss ymnakoBku arperata (Hacoca) KVY-0 T'OCT 23170-78,
OblcTpou3HamuBaroumxcs aeraneit KY-1.

1.6.3 Hacoc (arperat) TpaHcmopThpyeTcsi Oe3 Tapbl, Ha JEPEBSIHHBIX Ccala3Kax.
Hacocsl (arperatsl), peqHa3HaYeHHbIE I SKCIIOPTA, JOJKHBI OBITh YITAKOBaHbI B SIIIHMK

nmo I'OCT 24634-81, tun smumka III-2 T'OCT 10198-91 wmimm B COOTBETCTBHH C
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TpeOOBaHUSAMHU JOTOBOPA.

[Ipu oO11enpOMBIIILIIEHHON MOCTaBKE SKCIUTyaTallMOHHAS IOKYMEHTALIMS JJOJKHA ObITh
BJIIO’KEHA B BOJIOHENPOHUIIAEMBII TIAKET M MPUBs3aHa K KPOHIITEHHY Hacoca. Jlomyckaercs
YKJIaJIbIBaTh SKCILTYaTallMOHHYIO JIOKYMEHTAIIMIO B KJIEMMHYIO KOPOOKY AJIEKTPOBHUIATEIS.

1.6.4 MapkupoBky ynakoBky npon3BoauTh coriiacHo ['OCT 14192-96 u ykazanusam

B UCPTCIKAX UWIN B COOTBCTCTBUH C Tpe6OBaHI/I$IMI/I A0TroBOpa.

2. TIOAI'OTOBKA AI'PET'ATA K UCITIOJIbB3OBAHUIO.
2.1 Mepsl Ge30nacHOCTH IIpU NOJATOTOBKE arperara K padote.
2.1.1 Hacoc (arperar) mpu mnorpyske, pasrpy3ke M TpPaHCIOPTHPOBAHUU JIOJKEH
nepememiarbest B cooreTcTBuu ¢ I'OCT12.3.020-80.
2.1.2 Tlpu nmogbemMe U yCTaHOBKE Hacoca WJIM arperara CTPOIOBKY MPOBOJUTH IO
cXxeMe, MPUBEJCHHON B mpuiiokeHuw I

A SAIIPEIHAETCA ITOJHUMATDH HACOC WJIM ATPEI'AT 3A MECTA, HE
MNPEJYCMOTPEHHBIE CXEMOM CTPOIIOBKHA

2.1.3 MoHTax U dKCIUTyaTalys arperara MacjisiHOro JI0JDKHbI OTBEYATh NPaBUJIAM TEXHUKH
0€301aCHOCTH.

K pabote 1o MoHTaxKy, COOpKE M HaJIaJIKE HACOCOB JOIyCKAIOTCS JIMLA, O3HAKOMJIEHHBIE C
JAHHBIM PYKOBOACTBOM MO OKCIUTyaTalluM M MPOMHCTPYKTUPOBAHHBIE 10 TEXHUKE
0€30IaCHOCTH COTJIACHO JEUCTBYIOIIMM MPaBUIIaM.

2.1.4 Tlpu npoBeAeHUM MOHTAXXHBIX M PEMOHTHBIX pPabOT MCHOIB30BATh TOJIBKO
UCIIPaBHBIA UHCTPYMEHT U CHElHalIbHbIE MPUCTIOCOOICHHMSI, TOCTABISIEMbIMU KOMIUIEKTE
C arperaTom.

2.1.5 Ilpm »skcrulyaTauuu [BUTaTelb M HAcOC JIOJDKHBI OBITh 3a3eMJICHBI B
cootBerctBUM ¢ ['OCT 12.2.007.0-75 u TOCT 12.1.030-81 u oTBeuyaTh TpeOOBaHUSIM
0€30MacHOCTH TEXHUYECKUX YCIOBUM Ha JABUTATENb. 3AKUMbI U 3a3eMJISIONINE 3HAKU
noimxHbl  coorBerctBoBaTh ['OCT  21130-75. Texuudeckue TpeOOBaHUS K

3a3eMJISIIOIIUM YCTpOMCTBaM J0JKHBI cooTBeTcTBOBaTH ['OCT 12.1.030-81.
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2.1.6. Ina arperata HEoOXOJUMO MPOBEPUTH 3HAYEHUE COMPOTUBICHUS MEXKIY
3a3eMJIIOIUM OOJITOM U JIF0OOH HETOKOBEIYILIEH YacThlO, KOTOPAask MOXKET OKa3aThCs
MOJ1 HaTpsDKEHUEM. 3HaueHUe CONPOTUBIIEHUS He TOJKHO npeBbimaTs 0,1 Owm.

2.1.7 Kitacc 3amuThl U34€1uUsl OT OPAKEHUS AIEKTPUIECKUM TOKOM

1 'OCT 12.2.007.0-75.

2.1.8 Pabota sneKkTpoHacocHOro arperara 0e3 oOpaTHOIO KilanaHa U 3aJBUKKH Ha

HAaIOpHOMW JINHUU 3aIIpeIaeTCs.

2.1.9 Ilpu npoBeneHUU PEMOHTHBIX pPabOT 3JIEKTPOJBUTATENb JOJDKEH OBITh
OTKJIIOYEH OT JJIEKTPUYECKOW CETH, HACOC OTKIIFOYEH OT BCACHIBAIOIIEH M HAIIOPHOM

JIMHUU 3allIOPpHBIMHA YCTpOﬁCTBaMH.

2.2 TloarotoBka K MOHTaXY

2.2.1 MoHTaxX ¥© HamaAgKy »>JIEKTPOHACOCHOIO arperata MpPOU3BOAUTH B
COOTBETCTBHHM C HACTOSIIMM PYKOBOJCTBOM IO 3KCIUIyaTallud W TEXHUYECKOU
JOKYMEHTALMEN NPEANPUITUS — U3TOTOBUTEIIS IBUTATEIIS.

2.2.2 Tlocne poctaBkM arperata Ha MECTO YCTaHOBKH HEOOXOIHUMO OCBOOOIHUTH
€ro OT YINaKOBKH, YOEAUThCS B HAJIWYUU 3arilylliek Ha BXOJHOM M BBIXOJHOM
naTpyOkax M COXpPaHHOCTH KOHCEpPBALIMOHHBIX U TapaHTHUHHBIX IUIOMO, MPOBEPUTH
HaJIM4YUE HKCIUTYaTallHOHHOW TOKYMEHTAIUH.

2.2.3 VYpanuth KOHCEPBALMIO CO BCEX HAPYKHBIX MOBEPXHOCTEM Hacoca M
MIPOTEPETHh UX BETOLIbIO, CMOYEHHON B KEPOCUHE WJIN YA T-CIIUPUTE.

PackoHcepBalysi TpOTOYHOM YacTW HACOCa HE MPOM3BOAUTCS, €CIIM KOHCEPBUPYIOIIMI
COCTaB HE OKa3bIBACT OTPULIATEIBHOIO BIMSHUS HA NIEPEKAYMBAEMBIH ITPOIYKT.

2.2.4 TpaHCIOPTUPOBAaTh HACOC B BEPTUKAILHOM MOJIOKEHWM, CTPOIUTH 3a IUIUTY
KPOHILITEHA COTJIACHO CXEMBI CTPOIIOBKH.

2.3 MoHTax.

2.3.1 MoHTax HACOCHOTO arperara npou3BOAUTh HA METAJUTMYECKUX Oankax (Miu
Ha JIpyroM ocHoBaHuM). ONOpHbBIE MIOMIAAKK 0aJOK JTOJKHBI ObITh TOPU3OHTATBHBI U
HaxXOJIUThCS B OJHOM IJIIOCKOCTH.

HacocHeill arperar ycTaHOBUATH Ha ONOPHOM IUIMTOM KPOHIITEWHA U HA OIIOPHOU

[UIOIIaKe OaJIOoK.
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Ilocne ycTtaHOBKM arperaTa MpOBEPUTH BEPTUKAIBHOCTD MTOJIOKEHHS arperara.

[Ipy HEOOXOIMMOCTH JOMYCKAeTCsl YCTAaHOBKA METAJUIMUECKUX TMOJKIAJO0K Ha
IUIOIIIAIKU OaJIOK.

2.3.2 IlpucoenuHuTh BBIXOJHOW U BXOJHOW TpyOompoBoabl. JlomycTtumas
HemnapasulebHOCTh (hJIaHIeB HE JoJKHA ObITh O60see 0,15 MmM. Ha niuae 100 M.

2.3.3 IlpoBepuTh, YTOOBI HIKHSAS TPyOa KpOHILITEHHA Oblila HU’KE MUHUMAJIbHOTO
JOIYCTUMOTO YPOBHS Maciia B Macjio0ake He MeHee ueM Ha 150 mwm.

2.3.4 Tlpu paccoenrHeHHONW My(]Te MPOBEPUTH HAIpPaBICHUE BPAIIEHUS POTOPA
ANEKTPOABUTATENS, OHO JOJKHO OBITH IO YacOBOW CTpEJKe, €CIU CMOTPETh CO
CTOPOHBI MY(THI.

2.3.5 IIpoBepUTh UEHTPOBKY POTOPOB HACOCa W AJIEKTpOABUTATENs. bueHue mo

MydTe TOJDKHO OBITH He Ooiiee: TopioBbie -0,06 MM, paguansabie — 0,08 MMm.

BHUMAHHUE | KATEIT'OPHYECKMU 3AIIPEHIAETCA 3KCIUVIYATALUA

IJIEKTPOHACOCHOI'O ATPET'ATA BE3 IPOBEJIEHUSA IMTPOBEPKHU

N NMMOAUHEHTPOBKU BAJIOB DJIEKTPOABUT'ATEJISA U HACOCA

2.3.6 Ilpu npoOHBIX MycKax MPOBEPUTH MOJIBOJ Maciia K BEpXHEMY MOJIIUITHUKY
Hacoca. Macjo JOJKHO HOCTyNaTh B TaKOM KOJMYECTBE, YTOOBI HE OBLIO IPOTEUEK
4yepe3 BEPXHee YIUIOTHEHUE, HO HE MEHEE 2 MM I HCKIIFOUEHHUS 3aCOPEHUSL.

2.3.7 Ilpu arperaTupoBaHHMU Hacoca M MPHUBOJAA 3aKa34MKOM Hacoca COONI01aTh
TpeOOBaHMsI HACTOSILETO pa3ziesia PyKOBOACTBA 10 SKCILTyaTalllu.

OTBETCTBEHHOCTD 34 T: APAHTHUHU 1 KAYCCTBO arperata B IdHHOM CJIY49dC HCCCT 3dKa34UK.

3. UCITOJIb3OBAHUE ATPETATA

3.1 DkcruTyaTallmOHHbIE OTPaHUYEHMSI.

3.1.1 Arperar nomkeH ObITh WCIOJIB30BAaH AJI1 YCIOBUM M MEPEKAuMBAEMBIX CpPE]l,
COOTBETCTBYIOIIMX TPEOOBAHUSIM HACTOSIILIETO PYKOBOZCTBA.

Bo3M0oHOCTh UCTIONB30BaHMA arperara it padouux cpell, He MPEIyCMOTPEHHBIX B
PYKOBOZICTBE, IOJKHA OBITH COTIaCOBaHA C pa3padOTYMKOM JOKYMEHTALIMU Ha arperar.

3.2 IloaroroBka K mycKy
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[IpoBepuTh OTKPHITHE 33JIBUKEK Ha BXOJAHOM U HAMoOpHOM TpyoOorpoBonaax. [lpu
HE3aMoJIHEHHOW cucTeMe cMa3Ki TypOUHBI (IIPU OTCYTCTBUU NMPOTHUBOAABICHUS) MTYCK
Hacoca IIPOU3BOAUTE IIPU 3aKPBITOM HATIOPHOM 3aJBUKKE.

ITpoBepuTh ypoBeHb Macia B Maciobake, a 10 MAaHOBAKYyMMETPY - U30BITOUHOE
JIaBJICHIE BO BXOJHOM Matpy6ke. OHO T0MKHO ObITh He Meree 0,04 kre/cum”.

[1oArOTOBUTH K MYCKY 3JEKTPOJABUTATENb.

3.3 Ilyck

BKJIIOYHUTH 3JIEKTPOABUTATEIb.

[lo nmokazaHuio MaHoMeTpa MPOBEPUTH JAaBICHUE Ha HamopHoM natpyoOke. llpu
OTCYTCTBUU JJABJICHUSI OCTAHOBUTH HACOC, BBISICHUTH U YCTPAHUTD MPUUHHY.

[lo  snekrpuyeckuM  mpuboOpaM  IPOBEPUTH  OTCYTCTBUE  MEpPErpy3Ku
anekTpoaBuratens. llpu Hamuuuum meperpy3kd OCTAaHOBUTH HACOC, BBISICHUTH U
YCTaHOBUTH MPUYHUHY.

3.4 Ilopsinok KOHTpOJIA pabOTOCIIOCOOHOCTH arperara.

[Tocne 3amycka Hacoca MpOCIyLIaTh €ro U YOeAUTCs B OTCYTCTBUU ITOCTOPOHHUX
3BYKOB. Pe3kue koneOaHusi CTpesoKk NpHOOpPOB, a TAKKE NOBBIILICHHBIA 1IyM U BUOpanys
XapaKTepU3yloT HEHOpMaIbHY0 paboTy Hacoca (arperara). B stoM ciydae HeoOxXommumo
OCTAHOBHTBH arperat U yCTpaHUTh HEUCIIPABHOCTH B COOTBETCTBUH C YKA3aHUSIMU TaOIHUIIBI 6.

[IpoBepuTh OTCYTCTBHE MPOTEUYEK MacCia U3 BEPXHETO KOHIIEBOTO YILNIOTHEHUS.

CrnenuTh 32 ypoBHEM Macia B Macio0ake. MUHUMAaNbHBIA YPOBEHb J0KEH ObITh
BBIIIIE OCH BXOJIHOTO NaTpyOka He MeHee yeM Ha 0,5M.

Bo Bpems paboTbl cienuth 3a MokazaHusiMU mpubopos. I[lpu oTKIOHEHUH
NapamMeTpoB OT XapaKTEPUCTUK HACOCA BBISICHUTh U YCTPAHUTD MPUUHHY.

3.5 OcraHoBKa arperara.

3.5.1 OcraHoBKa arperara MOXKET ObITb IPOM3BENEHA OIEPATOPOM WIM 3alUTaMU
JBUTATEIISL.

BrikarouuTh QJICKTPOABUTATCIIb, O6paTI/ITB BHHMaHHE Ha BBIOET Hacoca.
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3.5.2 Arperar oCTaHOBUTH B aBAPUWHOM IOPSAJIKE B CIAEAYIOIIUX CIIydasx:

- IIPHU PC3KOM ITOBBIICHUU TCMIICPATYPhI ITOAIIUITHUKOB,

- IIPU KaBUTATUOHHOM CPBIBC pa6OTBI Hacoca,

- IPY HAPYUIEHUU TePMETUYHOCTH HacOca U TPyOOIPOBO/IOB.

HpI/I aBapHﬁHOﬁ OCTAHOBKC CHa4alla OTKJJIIOYHNTL IABHIATCIIb, 4 3dTCM 3aKPLITh

3aJIBJKKY Ha BBIXOJJHOM TPYOOIPOBO/IE.

3.6 Bo3MOXxHbIe HEUCTIPABHOCTHU U CIIOCOOBI UX YCTPAHEHUS.

Tabnuua 6 - Bo3aMoHbIe HEMCIIPABHOCTU U CIIOCOOBI MX YCTPAaHEHHUS

HaunmenoBanune
HEHUCIPABHOCTH,
BHEIIHEE MPOSABJICHUE U BeposiTHast mpuumnHa. Crnoco0 ycTpaHeHwusl.
JOTIOJTHUTENIbHBIE
MIPU3HAKHU.
1 2 3
1. Hacoc He pa3BuBaet HenpaBunbHoe N3menure  HampapiieHUA
MoJlauyy U Haropa HamnpaBj€HUE  BpAICHUS | BpalllEHUs poTtopa
poTopa AJIEKTPOIBUTATEIS.
ObecnieubTe NpPaBUIbHBIN
Henocrarounsii  moamop | moaBOA Maciia K HACOCy U
BO BXO/JIHOM TaTpyOKe. HEO0OXOUMBIT YPOBEHD
Maclia B 6axe.
Ycrpanure [IPUYHHBI

2. YMeHbIlIeHne MoJ1auun
U Haropa

OO6pa3oBaHue BO3AYILIHBIX

«IpoOOK» BO  BXOJHOM
TpyOOIpoBOIE u
BHYTPCHHHX MOJIOCTSAX
Hacoca.

[Toacoc BO3/yXa BO

BXOJIHOM MaTpyOKe WM U3
KpOHILITEHA HAcoca.

Henocratounslii  moJmop
BO BXOJIHOM TaTpyOKe.

o0pa3oBaHusd BO3AYILIHBIX
«IPOOOK»

YcTpaHuTe  HEIIOTHOCTHU
¢bnanues, poBEpbTE
HUKHIOIO TpyOy,
COCUHSIONIYI0O  TIOJIOCTh

KpPOHILTEWHA ¢ OAKOM.

3aMeHuTe
BBIJICpP)KaB

YIUIOTHEHUS,
3a30pHl,

bosnbuine 3a30p5l B | yKa3aHHbIE B COOpPOYHOM
VIUIOTHEHHUSX KOJIECa. yepTexe Hacoca.
Ycrpanute
neHoo0pa3zoBaHue.
3. IoBbIIeHHAs [ToBbiIEHUE IIpoBepbTe COOCHOCTbH
MOII[HOCTh HACOCa neHoo0pa3oBaHus B | pOTOpa CO CTaTOPOM.
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MacJsHOM Oake Ycrpanure MIPUYUHBI
3aaup B YIUIOTHUTENBHBIX | 3aaupa. Potop  momxeH
KOJIBLIaX U BTYJIKax. JIETKO IPOBOPAYUBATHCS OT
PYKH.
4. I'peercs IToBpexnenue IIpoBepbTe
IaPUKOMOAIINITHUK IaPUKOMOAIIMITHUKA. HIAPUKOMOAIINIIHUK, TpHU
Henocrarounas cmaska HEO0OXOIMMOCTH 3aMEHUTE.
IIpoBepbTe MOCTYILIICHHE
CMa3Ku
5. IloBelieHHAs PacuentpoBka poropos | [IpoBeprTe LIEHTPOBKY
BUOpaIus Hacoca "
AJIEKTPOABUTATENS Pazbepure Hacoc.
HeypaBHOBe1IEHHOCTD IIpoussenure
poropa. OaJlaHCUPOBKY pOTOpa
Bubpupyrot
TPyOOIIPOBOIBI
6. Teup Macna u3 YBenuueHHast 1ojaya | YMEHbIIUTE JAaMETP
BEPXHETO KOHLEBOTO Mmaca. OTBEPCTHUSL B JAPOCCEIBHOU
YIUIOTHEHUS [ToBbILIEHHBIN yYpOBEHbB | 11aioe.
Mmacia B Macio0ake Ob6ecneubTe HEOOXOAUMBIN
YPOBEHb MacCIa.

3.7 Mepsl 6e30nacHOCTH IpU paboTe arperara.

3.7.1 OOcnyXHBaHUE arperatoB IEPUOUYECKOe, HE TPeOyeT IOCTOSHHOTO
MPUCYTCTBUSI OOCITYKUBAIOIIETO MepcoHaa.

3.7.2 3amyck Hacoca MPOU3BOJIUTCS TOJIBKO IPH 3alOJIHEHHBIX NEPEKAYNBAEMON

Cpelloil BHYTPEHHE! MOJIOCTH HACOCa U BCACHIBAIOIIEH JIMHUU.

3.7.3 Ilpu paOoraromeM arperate HEOOXOIMMO OCTEPEraThCsi CIy4aHOTO
COTNPUKOCHOBEHMsI ¢ Bpamaronumucs u HarpeTbiMu cBhimie 323 K (50° C) gactamu
00opy10BaHMUS.

KATEI'OPUYECKHU 3AIIPEIIIAETCA:

A IKCIIYATALIUA HACOCOB (AT'PETI'ATOB) 3A HPEJAEJAMUA
PABOYEI'O UHTEPBAJIA XAPAKTEPUCTHUKWU;

A PABOTA HACOCA BOJIEE JIBYX MHWHYT IIPU 3AKPBITOHN
3A/IBUKKE HA HAITOPHOM TPYBOIIPOBO/IE;
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A

BAIIYCK  ATPETATA BE3  3ANOJHEHUSI  HACOCA
NEPEKAYABAEMOM KUJIKOCTBIO;

SKCIIYATAIIUSI AIPETATA BE3  MOJCOEJWHEHUS
JIBUTATEJISI, HACOCA HW PAMBI K 3A3EMJISIIOIIEMY
YCTPOMCTBY;

SKCIIIYATAIIUSI ATPETATA BE3 YCTAHOBKH 3AIIIUTHOI'O
OI'PAXKJIEHUS MY®ThI;

SKCIIIYATALIMSI HACOCOB BE3 YCTAHOBJIEHHBIX BO
BCACBIBAIOIIIEM M HAIOPHOHM JIMHUU TIPUBOPOB
KOHTPO.ISI JABJIEHUS (PA3SPEKEHUS);

YCTPAHATD HEHMCIHPABHOCTH IIPU  PABOTAIOIIEM
AT'PET'ATE.

3.7.4 Hacoc He npeAcTaBiseT ONaCHOCTHU JJI OKPYXKaroIIe Cpeibl.
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4. TEXHNMYECKOE OBCJIY ) XMBAHUE.
4.1 Tlonnas pazbopka Hacoca.

A NEPEO HAYAJIIOM PA3BOPKW CIIEOYET MNMPEOYCMOTPETb
MEPbI MPOTUB CITYYMAUHOI O BKITIOYEHUSA ATPErATA;
3ANOPHAA APMATYPA HA BCACBLIBAIOWWEM U HANMOPHOM
TPYBOMNPOBOAAX OOJIXKHA BbiTb 3AKPbITA.

4.1.1 3akpbITh 3a/IBHJKKY Ha BXOJTHOM W HallOpPHOM TPYOOIPOBOJIaX, MEPEKPHITH
BEHTWJIM Ha HIDKHEW TpyOKe, COeQUHSIONIEN KpOHIITeHH ¢ 0akoM, W Ha MOJABOJE
Macjia OT HalOpHOTO KOJUIEKTOpAa K BEPXHEMY MNOAIIUNHUKY. OMOPOKHUTH HACOC
4yepe3 OTBEPCTUE B HIXKHEHN KPBIIIKE.

4.1.2 OTcoenuHUuTh Bce TPYOOIIPOBOIBI.

4.1.3 CHATb 27eKTpoaBHUraTelb, GoHAph 6 U ¢ TMOMOIIBI CheMHUKa (CM. puc.l)
noyiymy(QTy Hacoca.

4.1.4 Pa3obOparhb y3ed OMNOPHO-YHMOPHOT'O TMOMIIUMHKUKA 4, JJIs Yero CHSATh
KpBIIKY 19, oTBepHYTh raiiky 20 Ha Bayly , CHATh C IOMOILbIO Ch€MHHKA (CM. PHUC.2)
BTYJIKY BMECTE C IIAPUKOMOAIINITHUKOM.

4.1.5 TpancnoptupoBaTh Hacoc i JajbHelmend pa3zbopku. CTpomoBaTh 3a
ONOPHYIO TUINTY KPOHIUTEMHA 3. YCTaHOBUTh HACOC BEPTUKAIBHO, 3aKPEMHUThH €ro OT
ONPOKHUIOBAHUS.

4.1.6 CHATb KpOHIITEWH 3, UCHIONB3Ys OT)KUMHBIE OOJITHI.

4.1.7 OTcoeqnHNUTHh BEPXHIOIO KPBILIKY 8 KOpIyca Hacoca, UCHOJb3ysl OTXKUMHBIE
60nThl. CHATH €€ MpHY MOMOILY BBEPHYTHIX PbIM OOJITOB.

4.1.8 BeiHYTh poTOp 2 M YyJIOXHUTH Ha MOAroTOBIEHHOE MecTo. Ilpu pazbopke
poTopa 0OpaTuTh BHUMAaHUE Ha TO, YTO pe3b0a jieBasl.

4.1.9 Kopmyc Hacoca 1 mnepeBepHYTb M CHATH KpBIINIKY HIXKHIOKO 7 C
YIUTOTHUTENBHBIM KOJBLOM 14, C TOMOIIBIO OT’)KUMHBIX OOITOB.

4.2 YactuyHas pazbopka.

Yactuunyio pa300pKy IpOBOJAUTH HA MECTE€ YCTAHOBKH JJII PEBU3UU WU 3aMEHBI

pabouero kosieca 12 v yrmioTHUTENbHBIX Koel] 14 u 21.
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CHATb HIDKHIOIO KPBILIKY 7 Hacoca, OTBEpHYTh raiiky 13 Ha Bany (pe3bOa jeBas),
CHSATH KoJieco 12.

[Ipumeuanue. [Ipu BbimomHenuu pabor mo mn.a. 4.1.6, 4.1.7, 4.1.9 B xayecTBe
OT)KUMHBIX ~ OOJITOB  HCIOJIb30BaTh YCTAaHOBOYHBIE BHUHTHI Il IIEHTPOBKHU
AIEKTPOABUTATEINIS U HAacoca.

4.3 Tlonnas cOopxa.

4.3.1 [Tonayro cOOpKy Hacoca MPOU3BOIUTH B BEPTUKAILHOM MoJokeHUH. [lepen
cOOpKOH AeTalli OCMOTPETh, OUUCTUTH, IPOMBITH KEPOCUHOM. 3a00MHBI 3aYUCTUTh.

[IpoBepuTh OueHue Bajga U poTopa.

4.3.2 Cobpatb Ban ¢ pabouuM kojecoMm 12 u Brynkoil 11, 3atanyTh raiiky 13 u
3aCTOMOPUTH A0,

4.3.3 CoOpatrp kopnyc Hacoca 1 ¢ HWXKHEH KpBILIKOM 7 W HIKHUM
YIUTOTHUTENbHBIM KOJBIIOM 14. B cThik Kopriyca 1 W HM)KHEW KPBIIIKH 7 MOCTaBUTH
MPOKIIAIKY.

4.3.4 YcraHoBUTH KOpIyC | BepTHKaIbHO, 3aKPEMUTh €ro OT ONPOKUIbIBAHUS U
OIYCTUTh B HEro pOTOp 2, YCTAaHOBHUB TOpell paboyero Kojeca Ha YIJIOTHUTEIbHOE
KoJbLo 14.

4.3.5 CobOpaThb BEpPXHIOIO KpBIIIKY 8 ¢ YIUIOTHUTEJIBHBIM KOJBIIOM 21
MOJIIMITHUKOBOM BTYyJKOM 22. KpbllIKy 8 OMyCTUTH B KOPILYC, MOCTAaBUB B CTBIKE
npokyiaaky. TiarenbHo 3aTAHYTh TalKu.

4.3.6 YcTaHOBUTDH KPOHIITEHH 3. B CThIKE MOCTaBUTH MPOKIIAIKY.

4.3.7 3acTOonopuTh HacoC 3a IUIUTY KPOHIUTEWHA, TPAHCIIOPTUPOBATh HA MECTO
YCTAaHOBKH, BBICTABUTH BEPTUKAIBHO U 3aKPEIUTb.

4.3.8 YcraHoBUTh Ha KpOHWITEHH 3 kopnyc noamunHuka 17. Opetes Ha Ban
BTYJIKY C HIAPUKOMOJIIUITHUKOM. 3aKMaTh BHYTPEHHEE KOJIbIIO MOJIIUITHAKA ralKon
20 d4yepe3 NPOMEXKYTOUHYIO BTYIKY 18. 3akmarh KpBIIIKOW BHEIIHEE KOJIbIO
HIAPUKOTIOAIIMITHUKA, TIOJIOKUB B CTHIKE MPOKIAAKy. [IpoBepuTh JerkocTh BpalieHus
poTopa OT pPYKH, OTCYTCTBUE 3aJ€BaHMN B MPOTOYHOW YAaCTU HAcoca OTCYTCTBHUSA
mo@dTa 1 3aKIMHUBAHMS B MOAIMIUIHUKE. [IpoBEpUTH TOPLIOBBIN 3a30p MEXKY KOJIECOM

12 u BepxuuMm 21 (mana Hacoca 12KM-15) u mmxaum 14 (nns Hacoca 12KM-20)
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YIUTOTHUTENBHBIM KOJBLOM. OH T0KEH ObITh 3 MM.

4.3.9 Opnetp Ha Basl nonymy(pTy ¢ nanbiiamu. [Ipu npoBepke LHEHTPOBKU POTOPOB
ANEKTPOABUTATEINSI U HACOCA MBIl B MOIYMY(TY HE BCTaBIATh.

4.3.10 YcTaHOBUTH M 3aKpENUThH HA IUITUTE KpOHIUTEHHA 3 GoHaph 6.

4.3.11 YcTaHOBUTH MAcIONPOBOJ CMa3KH BEPXHETO NOAIIUITHUKA.

4.3.12 Opery mnonymypTy Ha Bajd DJJIEKTPOJBHUTATENsI W  YCTAaHOBUTH
ANEKTPOABUTATENlb Ha BepXHUH (iaHen ¢oHaps 6 Mo paauaabHbIM [IIHHIPUIECKUM
mtudTam. [IpoBepuTh HEHTPOBKY Hacoca ¢ 3nekrpoasurareneM. [Ipu HeoOxonumoctu
U3MEHEHHUS] IEHTPOBKH JIOCTUTaeTcs IyTeM MEepeMEIICHUs] 3JEKTPOJBHUraTeis Io
BepxHeMy ¢uiaHIly ¢poHaps Hacoca NP MOMOIIU YEThIPEX pagualbHO YCTaHOBICHHBIX
B ymnopax (oHapsi yCTaHOBOYHBIX BHUHTOB. [lociie OKOHYaHMS IEHTPOBKH 3aKpPENUTh
AIEKTPOABUTaTENb Ha (POHApe Hacoca U 3alITU(TOBATD.

4.3.13 TloxcoenuHUTh BCe TPYOOIIPOBOIBI.

4.4 YactuyHas cOopka.

YactuuHas cOopka Hacoca MPOU3BOJUTCS MOCIIE PEBU3UU WJIM 3aMEHbI paboyero
KoJleca YIUIOTHUTENbHBIX KOJIEI ¥ IIAPUKOTIOAIIUITHUKA.

[locne 3ameHbl pabouero Kojeca WM YIJIOTHUTEIbHBIX KOJEl YCTaHOBUTH

HHWKHIOIO KPBIOIKY C YCTaHOBKOﬁ IMPOKJIAAKH.

BHUMAHUE | NMOBTOPHOE UCIMOJIb3OBAHUE YINNOTHUTEJIbHbIX

NMPOKINAOOK HE PEKOMEHAOYETCA, A [PU TNOTEPE ®OPMbI,
HAOPbLIBAX U PA3PE3AX - HE OONYCKAETCH.

Ilocne 3amMeHBbI HIApUKOIIOJIINITHUKA C60pKy MMpOU3BOAHUTL IIO ITYHKTaM

8.3.8....8.3.12
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5. TPAHCIIOPTUPOBAHUE, XPAHEHUE 1 YTUJIN3ALIA

5.1. Hacocsl 1 arperaTbl MOTYT TPAaHCIIOPTUPOBATHCS BCEMU BUAAMU TpaHCIOpPTa
py COOMIOACHUM MPaBUJI IEPEBO3KH JIJIs1 KXKJI0I0 BUJIa TPAHCIIOPTA.

5.2 VYcnoBus  TpaHCHOPTUPOBAHHMS  arperara B YacTH  BO3JCUCTBUS
knmuMmatuaeckux ¢dakropoB — 4(K2) T'OCT 15150-69, B wyactu BO3AEHCTBUS
Mexanndeckux gakropos — C 'OCT 23170-78.

5.3 Xpanenue B ycnoBusix 4(0K2) T'OCT 15150-69.

5.4 Ilpu xpaHeHuu arperara CBbIIIE 2-X JIET (110 UCTEYEHUH CpPOKa JIEUCTBUS
KOHCEpBAallMK) CIEeAyeT TPOU3BECTH aHAIM3 COCTOSHUS KOHCEpBaluu, IpuU
HE0OXOIMMOCTH, TPOU3BECTHU NIepekoHcepBaluio B coorseTcTBuu ¢ 'OCT 9.014-78.

5.5 TpancnopTHas MapKUpOBKa Tpy3a IPOU3BOJAUTCA B COOTBETCTBUU C
I'OCT 14192-96 u TpeboBaHUSIMU JOTOBOPA.

5.6 CrpomoBka Hacoca W arperara npH TPAHCIOPTHUPOBKE  JOJKHA
OCYIIECTBIISITHCSL COTJIACHO CXEM€, MPHUBEACHHON B MpHiiokeHUU ' Ui mMapKupoBKe
Ha yMaKoBKe Hacoca.

5.7 Hacoc He mnOpeacraBisieT OIACHOCTH JJISl KW3HH, 3I0POBbS JIIOACU U
okpyxatoiei cpeabl. OH He UMEET B CBOEH KOHCTPYKIIMM KaKUX-TUOO XUMUYECKHX,
OMOJIOTUYECKUX U PAIMOAKTUBHBIX AJIEMEHTOB, KOTOPbIE MOIJIA Obl MPUHECTU YIIEpO
3JI0POBBIO JIIO/IEH UM OKPY KaIOIIEh cpejie.

5.8 VYTunuzauui HacocoB (arperaToB) MPOU3BOAMUTH JIOOBIM JOCTYIHBIM
METO/IOM.

5.9 KoHCTpyKLIHsS HACOCOB HE COJIEPIKUT JIPArOLIEHHBIX METAJIOB.

CBeneHHsl MO COJAEPKAHUIO JPArOLICHHBIX METAVIOB M ILBETHHIX CIUIABOB Ha
KOMIUIEKTYIOIIee 000pyA0BaHUE MPUBEICHBI B KCIUTyaTallMOHHON JTOKYMEHTAllUU Ha

3TO 000pyI0OBaHUE.
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Pucynok 1 - [Ipucnoco6yienue ajist chema MoAImMUIMHIKA
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Pucynoxk 2 - [Ipucnoco6ienue aist cheMa noiymy(Tsl Hacoca
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Pucynok 3 YcrpoiicTBo Hacoca
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[MpunoxeHue A
(obsa3aTenbHoe)

XapakTtepucTtuka Hacoca 12KM-15
npu yactoTte BpalleHmsa 1485 o6/MuH.,
XXMOKOCTb Macno TypbuHHoe p=880kr/m°, t=25°C
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IIponoixkenue
MIPUJIOKEHUS A

XapakrepucTtuka Hacoca 12KM-15a
npu yactote BpaiieHus 1485 o6/MuH.
JKHIKOCTh Maciio TypOuHHOe p= 880 Kr/m’, t=25°C
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IIponoixkenue
MIPUJIOKEHUS A

Xapakrepuctuka Hacoca 12KM-156
P 4acToTe BpalleHus 975 006/MuH.
JKHIKOCTh Macio TypouHHOe p= 880 Kr/m’, t=25°C
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IIponoixkenue
MIPUJIOKEHUS A

Xapakrepuctuka Hacoca 12KM-158
npu yactote BpaiieHus 1485 o6/MuH.
JKHIKOCTh Maciio TypOuHHOe p= 880 Kr/m’, t=25°C
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[MpogorxeHue
npunoxeHna A
XapaktepucTtuka Hacoca 12KM-20
npu YyactoTe BpaweHus 1460 o6/MuH.,
H y KUAKOCTb Macmno Typ6uHHoe p=880kr/m°, t=25°C
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IIponoixkenue
MIPUIIOKEHUS A

XapakrepucTtuka Hacoca 12KM-20a
npu yacrote BpaieHus 1470 o6/MuH.
JKHIKOCTh Maciio TypOuHHOe p= 880 Kr/m’, t=25°C
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IIponoixkenue
MIPUIIOKEHUS A

Xapakrepuctuka Hacoca 12KM-200
npu yactote BpaieHus 1475 o6/MuH.
JKHIKOCTh Maciio TypOouHHOe p= 880 Kr/m’, t=25°C
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IIponoixkenue
MIPUIIOKEHUS A

[IlymoBbIie U BUOpAIIMOHHBIE XapaKTEPUCTUKU arperaTon

Tabnuna Al IllymoBsle xapakTepucTuku arperatoB tumna 12KM

VYpoBHu 3ByKoBoro aamieHus (n1b) Ha paccrosuun 1m v
O6o3HaueHHe | OT HAPYKHOTO KOHTYpa arperata B OKTaBHBIX IOJOCAX POBCHD
TUTIOpa3Mepa co cpeaHereoMerpuueckumu yacroramu (1) SB%IXI’
31,5] 63 [125] 250 | 500 | 1000 [ 2000 | 4000 [ 8000 | "
12KM-15 81 191198 ] 94 | 90 | 98 93 83 77 95
12KM-15a 81 191198 ] 94 | 90 | 98 93 83 77 95
12KM-156 78 | 82 | 85 | 86 87 84 83 80 | 73 92
12KM-158 81 191|198 ] 94 | 90 | 98 93 83 77 95
12KM-20 78 | 82 | 85 | 86 87 84 83 80 | 73 92
12KM-20a 78 | 82 | 85 | 86 87 84 83 80 | 73 92
12KM-2006 78 | 82 | 82 | 86 85 84 83 80 | 73 92
IIpumeuanne - VYpoOBHM 3ByKa MOTYT YTOUHSTHCA IPU MNPUMEHEHUU PaA3JIMYHBIX
IIEKTPOJABUTATENIECH
Tabnuna A2 BubpannoHHble XxapakTepucTuku arperatos 12KM
Cpennue KBagpaTHUeCKHE 3HAYEHUS BUOPOCKOPOCTH, MM/C

O0o3HaueHue
TUTIOpa3Mepa

MMOAIIUITHUKOBBIX Y3JIOB arperaTtoB (HaCOCOB), B MHTCPBAJIC ITOaAY

Or 70 % mo 120 %
HOMHHAJILHOTO
3HAYEHUS I10J1a4H, HE
Oonee

Ot 30% no 70%
B ocranbrOM
paboueii 30He

Ot 120% no 130%
B ocranbsrOM
paboueii 30He

12KM-15

12KM-15a

12KM-156

12KM-158

4,5

12KM-20

12KM-20a

12KM-2006

7,1

7,1
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ITpunoxenue b

OcHoBHbBIE rabapUTHO-IIPUCOETUHUTENBHBIE pa3Mepbl HacocoB Tuna 12KM
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IIpunoxenue B

OcHoBHBIE rabapUTHO-NIPUCOETUHUTENBHBIE pa3Mepbl arperato tumna 12KM
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IIpunoxenue I

Cxema ctponoBku HacocoB tuna 12KM

tA

e
Sl

BHuUmaHue

He nonyckaeTrcsi CTPONOBKA arperara ¢ yCTAaHOBJIEHHBIM 3JIEKTPOABUTATEIEM.
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IIponoikenue

ITpunoxenus B

MaccoBbie U rabapuTHbIE XapaKTEepUCTUKH HacocoB U arperatoB ([Ipunoxenus b, B),

B 3aBUCUMOCTHU OT KOMINICKTYROIIHUX C-)JICKTpOI[BI/IFaTCHCﬁ YKa3aHbI B Ta6JII/II_Ie 8

Tabnuia 8 — ['abapuTHBIC XapaKTePUCTUKU HACOCOB(ArperaToB) U X MacChl

Tunopasmep| Kommnekryrommuii| MoniHocTh ["aGaput Macca Macca
Hacoca ANIEKTPOABUTATENb|  3JIEKTPO- arperarta L, | Hacoca, | arperara,
JIBUTATEIS, MM. KT KT
KBT.

5AM250M4 3033 1170 1685

12KM-15 90
BA250M4 3058 1170 1835
12KM-15a 5AM250M4 90 3033 1170 1685
12KM-156 5A200M6 22 2833 1165 1410
12KM-158 5AM25054 75 3003 1170 1650
5A200M4 3003 1147 1392

12KM-20 37
BA200M4 2863 1147 1442
12KM-20a 5A200M4 37 2833 1147 1392
12KM-2006 5A225M4 55 2933 1152 1497
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Ilepedyenb ObICTPOM3HANTMBAIONINXCS qeTajael HacocoB Tumna 12KM

ITpunoxenue /]
(oGs3aTenpHOE)

HopmatusHo-
HaumenoBanue Kou. mir. TEXHITHCCKA [Ipumeuanue
JOKYMEHTALIMS WU
0003HaYEHUE YepTexa
PagnanbHO ynopHbIi
IHogmmunank 1 oIk 3216A ®upma SKF
Brynka noamunHuka 1 H49.1460.01.01.006
Komsuo . 1 H49.1460.01.01.004
YIUIOTHUTEIBHOE
Komsuo . 1 H49.1460.01.01.005
YIUIOTHUTEIBHOE
Tonapko i
Konbro * 1 H49.1461.01.12.001 | HacocoB Tuna
12KM-20
KoMITeKT JIIIM T'padnexc 34 TY
POKIAOK™ 1 5728-028-50187417-
2011
Koo ynpyroii [To nokymeHTanuu Ha Tonbko s
— 10 KOMIUIEKTYIOILILY IO HACOCOB THUIIA
MyhTy 12KM-15
Koo yopyrok [To nokymeHTanuu Ha Tonbko s
— 8 KOMIUIEKTYIOLIYIO HaCOCOB THUIIA
MyhTy 12KM-20

IIpumeyanus

1. *BbbICTpOM3HAIIMBAIOLIUECS IETATN TTOCTABIISIOTCS MO OTIEILHOMY JIOTOBOPY H 32
OTJEIbHYIO TIATY.
2. JlomyckaeTcsi IPUMEHEHUE KOMIUICKTYIOIIMX W MaTepHaJIOB, HE YyKa3aHHBIX B

JOKYMCHTAIIMKN HA HACOCHI (aneFaTBI), HC yXyAIIaromux Ka4cCTBO.
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IIpunoxenue E

HepequL KOHTPOJIbHO-U3MCPUTCIIBHBIX HpI/I60pOB

Kozn- HopmaTtuHO-
Macca, [Ipumeua
HaunmenoBanue BO TEXHUYECKAs
KT. HUE
IIT. JOKYMEHTalNsA
Manomerp MII3-Y-Y2 1,0 Mna
(10krc/on) 1 0,75 TV 25-02.180335-84
Mamnosakyymmerp MBII3-Y-VY2 0,3
Mna (3kro/on’) 1 0,75 TV 25-02. 180335-84
Hatuuk temneparypsl 1TCO34 — Pt
100.B3-20/4.5-Ex. T4 1 TV 4211-023-45626536-2009
IIpumeyanus
1. KoHTponabHO-U3MEpUTENIbHBIE NPUOOPHI TMOCTABISAIOTCS TIO  OTIACIBHOMY

JIOTOBOPY U 32 OTJIEJBHYIO IUIATY.

2. I[OHYCKaCTCSI IMOCTaBKa APYTUX HpI/I60pOB AHAJIOTUYHOI'O KJIaCcCa TOYHOCTHU H

JaBJICHUA.
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