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1. BBEAEHUE

YBarKkaemblii noKynartenb!

Mo3pgpaBnsem Bac ¢ npuobpeTeHnem BbICOKOKaYecTBEHHOro 060pyA0BaHMA
Hoobs. YBepeHbl, 4To Bbl He pa3oyapyeTech B Bawem Bbibope. Kenaem
TEXHUYECKM FPaMOTHOM 3KcnayaTaumm!

Mepes Tem Kak NPUCTYNUTb K MOHTAXy M3KCMIyaTaumm Hacoca, npocum Bac
BHMMATE/IbHO U3Y4nTb AaHHOe PykoBoAcTBO. OHO COAEPKUT PAL,
NPUHLMNWANbHBIX YKa3aHUI U pekomeHaauui, cobntogeHmve

KOTOPbIX rapaHTUpyeT Bam JOAMMIA CPOK 3KcnayaTaummn obopyaosaHus 6es
NoNOMOK 1 y6epeskéT Bac OT 3aTpaTt Ha PEMOHT.

2. CBEIEHMA OB U34ENN
2.1 HAUMEHOBAHME

Hacoc umpKynaumMoHHbIn Hoobs, aHeproaddektnsHbii, cepum CTA XX-XXX.

2.2 U3STOTOBUTENb
HEFEl XINHU CANNED MOTORPUMP CO., LTD. PRC (KHP)


Николай Тихонов
Размещенное изображение
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3. HASHAYEHUE U3AENNA

LinpKynsaumoHHble aHeproadpdektnaHble Hacocbl Hoobs cepumn CTA
npeaHasHayeHbl 41A CO34aHNA NMPUHYAUTENBHON LUMPKYAALMU TENNOHOCUTENA B
CUCTEMAX OTOM/IEHUA NPU CTabUIbHOM MM CNaboMEHAIOLWEMCA Pacxoae, B
LMPKYNALMOHHBIX KOHTYPaX CUCTEM BOASAHbIX TEN/IbIX NOM0B U ANA
nepeKkauymBaHMUA }KUAKOCTEN B Pa3NINYHbIX TEXHONOMMYECKMX NPOLLECCax, He
npoT1BOpeYaLLmx TpeboBaHNAM AAHHOTO TEXHUYECKOro nacnopTa.

4. YCTPOMCTBO U TEXHUYECKUE XAPAKTEPUCTUKM
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N° | HaumeHoBaHue Marepuan

1 Kopnyc poTtopa Hep:kaBetowan ctanb
2 KpblnbyaTtka Mnactnk NORY

3 | BanHacoca Kepamuka

4 | Potop Hep:kaBetoLan cTanb
5 NoawmnnHuk Kepamuka

6 | YcraHoBOYHOE KOMbLO NatyHb

7 OceBoVi NOALWMMHUK Kepamuka

8 | Ocesas npoknaaka EPDM

9 | O6mortka cTaTopa Meab

10 | YnioTHUTENbHOE KONbLO EPDM

11 | Kopnyc cratopa ANIOMUHUBBIV CNAaB
12 | W3onauma Kopnyca ctatopa Komnosut PET

13 | Wunba HdopmaLMOHHbIHA Maactuk

14 | T'mnb3a poTopa HepkaBsetowas cTanb
15 | YnnotHuTenbHOe KonbLo EPDM

16 | Kopnyc YyryH c KaT. NOKpbITUEM
17 | NocagoyHoe Konbuo Hep:skaseloLan ctasnb
18 | KoHHekTop Komnosut PET

LinpkynaumoHHble Hacocbl Hoobs cepun CTA npeactasnntoT cobolt Hacockl ¢
«MOKPbIM» POTOPOM, MMEIOT pe3bboBble coeanHeHus oT 1200 2 alolimos,
KOPMNYC UMPKYNALMOHHBIX HACOCOB - YyryH. PoTop pacnonaraetca
HEMnocpeACTBEHHO B NepeKaunBaeMol cpese, poTop OT cTaTopa oTaenseT
rMNb3a U3 HEPXKaBEIOLLEN CTaK, MOALIMIMHUKN CMA3blBAOTCA U OXNaxaaloTcs
nepeKaymMBaeMom XnAKoCTblo. Hacocbl ocHalLeHbl 93HeproadpdekTUBHbIM
CUHXPOHHbIM ABUrATENEM C NOCTOAHHBIMU MAarHUTaMM U 31EKTPOHHbIM
6710KOM yrpaBneHus, KOTopbIi obecneymBaeT BO3MOXKHOCTb 3343aBaTh
pasnnYHble pexMMbl paboTbl Hacoca. BIOK YacTOTHOrO peryiMpoBaHusa B
Hacocax cepumn CTA no3BonsAeT aBTOMATUYECKM COrNacoBbiBaTb MOLHOCTb
Hacoca ¢ GaKTUYeCcKMM nepenagom AasieHusa B cucteme. Hacocbl moryT
paboTaTb B aBTOMaTUYECKOM peXnme, KoTopblit obecneunsaeT
afanTUpoBaHWe Hacoca K NOTPEBHOCTAM KOHKPETHOM CUCTEMDI.
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TEXHUYECKUE XAPAKTEPUCTUKU

Ycnosua akcnayataumu.

LnpkynaumoHHble Hacockl Hoobs cepun CTA ycTaHaBAMBaOTCA U
IKCNIYaTUPYIOTCA B NOMELLEHWM. IKCNyaTaLuma Hacoca OCyLLLeCTBAAETCA B
npeaenax ero pabounx xapakTepUCTUK, B COOTBETCTBUM C PACXOLHO-HANOPHbIM
rpadukom. Mcnonb3oBaHWe Hacoca BHe pabouero AgnanasoHa He AonycKaeTca.
He ponyckaetcs 3aBo3aylumnBaHme Hacoca. 3anpelyeHa paboTa Hacoca npu
Hy/JieBOM pacxoge pabouelt )XuakocTu. He fonyckaetcs nonagaHue cTpyi uam
6pbI3r KMAKOCTM Ha KOpnyc Hacoca, 60K ynpaBneHna u nuTatoLmnii Kabeno.
BCcé 3TO MOXeT NPMBECTM K BbIXOAY U3 CTPOA ABUraTeNA Hacoca Unu
rMapaBAMYecKol YacTu Hacoca.

ObLme TeEXHUYECKUE XapaKTepPUCTUKM Hacoca.

Paboune, nepekauymBaemble XKUAKOCTM - BOAA MAsOM HKECTKOCTU, MaNoBA3KUeE,
HearpeccuBHble M HeB3PbIBOONACHbIE }KUAKOCTU 6e3 TBepablX UBOJOKHUCTLIX
BK/IIOYEHUI, @ TaK¥Ke NpUMecel, CoAepKALLLMX MUHepanbHble macna. Hacocol
Hoobs cepuu CTA moryT ncnonb3oBaTtbea ANs NepekaunBaHMA OXNaXKAAoLWLMX
KUAKOCTEN, He coaepKalLMX MUHEPaIbHbIX Maces, BOAO-T/IMKONEBbIX CMeCel ¢
KOHLLeHTpaLmen sTuneHrnmkons - 50%. Ecnm LMpKyAaLMOHHbIN Hacoc
NpUMeHAeTCA A7 NepeKavynBaHUA KUAKOCTU € 6osiee BbICOKUM 3HaYEHUEM
BA3KOCTM, TO €ro rmapasanyeckme XapakTepruCTUKM NOHMKAKOTCA.
MNepeKaunBaHWe BOAO-TIMKONEBbLIX CMECEN NMOHUMKAET rMapaBaAnYeckue
XapaKTePUCTUKM Hacoca. MNpu BbiIbope Hacoca HEOBXOAMMO YUYUTbIBATD
KUHEMaTUYECKYI0 BA3KOCTb U MJIOTHOCTb NEPEKaunBaEMOW KUAKOCTU.

Hacoc Henb3s ncnonb3oBath A5 NOAAYM IETKOBOCMIAMEHAIOLWMXCA KUAKOCTEN -
6€eH3MHa UK AM3eNbHOro TONMBA.

MakcumanbHoe aasneHue B cucteme: 10 6ap.

Temnepatypa pabouei ugroctu:oT +2 go +110°C.

pH pabouyeii sknaroctu: ot 7 fo 9,5.

TemnepaTypa oKpy}Katouiel cpegbl: ot +0 o 40°C.

OTHOCUTE/IbHAA BNAXKHOCTb BO3AyXa: makc. 95%.

TemnepaTypa OKpy:KatoLLein cpeapbl AOMKHA ObITb BCerga HUXKe, yem TemnepaTypa
paboyei KUAKOCTH, TaK KaK B MPOTUBHOM C/ly4ae B KOPMyce CTaTopa MOXKeT
06pa30BbIBATLCA KOHAEHCAT.

CreneHb 3awmTol: IP 44,

Knacc HarpeBocTonkocT nsonaumm: H .

Knacc 3sykoBoro gasnexus: 43 ab(A).

MapameTpbl anekTpuyeckon cetn: 220-240 B AC, 50Tu,

Mpu 6onee cnNbHbIX KoNebaHUAX HAaNPAXKEHMUA B CETU, LMPKYAALMOHHbIN HAacocC
NOAKNIOYAETCA K CETU TO/IbKO Yepes CTabuan3aTop HanpaKeHUs.
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[ins obecneyeHns foNroBeYHOM paboTbl HACOCa NPU BbICOKUX TEMMNepaTypax u
MCKNIOYEHUA NOBPEXKAEHUIN 31eMEHTOB KOHCTPYKLMM HAcoca, a TaKKe
MCKNOYEHUA KaBUTALLMOHHBIX LUYMOB, HEO6X0AMMO NOALEPIKUBATL
MUHUMaNbHOE AaB/ieHne paboueit JKMAKOCTU BO BXOAHOM naTpybke Hacoca
NPK BbICOKMX TEMNEPATYPAX(CM. Tabn. HUXKe).

3HayeHUA MMHUMANbHO HEOBX0ANMMOTO
[aBneHuna HaBxogHOM natpybKke Hacoca,
Cepwua Hacoca [6ap]
Tex =85 °C Tex =90 °C Tex=110°C
CTA 0,05 0,28 1,0
Makc. Makc. Makc. Tok,
Mogenb Hacoca pacxoga, Hanop, MOLLHOCTb, [A]
[m3/4] [m] [81]
CTA 25-40 180 (130) 25 4 25 0.25
CTA 25-60 180 (130) 3.2 6 39 0.35
CTA 25-75 180 3.4 75 60 0.5
CTA25-110 180 55 11 140 1
CTA 32-40 180 2.8 4 25 0.25
CTA 32-60 180 3.6 6 39 0.35
CTA 32-75 180 3.8 75 60 0.5
CTA32-110 180 7.0 11 140 1




Hoo0s

5. TABAPUTHbIE PASMEPDI

[abapuTHble pasmepbl, [Mm]
Mogenb Hacoca

L1 L2 B1 B2 H1 H2 G
CTA 25-40 180 (130) j180(130f 90 45 90 90 127 1 1/2"
CTA 25-60 180 (130) [180(130)f 90 45 90 90 127 g1 1/2"
CTA 25-75 180 180 § 90 45 90 90 127 g1 1/2"
CTA 25-110 180 180 90 66 132 132 f 170 g1 1/2"
CTA 32-40 180 180 § 90 45 90 90 127 2"
CTA 32-60 180 180 § 90 45 90 90 127 2"
CTA 32-75 180 180 B 90 45 90 90 127 2"
CTA32-110 180 180 | 90 66 132 | 132 | 170 2"
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6. PACLLULU®POBKA CUMBOJ10B OBO3HAYEHUA HACOCA

CTA 25 - 40 180 1x230B 50y

—l_— HanpsaeHwue u yactoTta cetn

MoHTaxHas anavHa
180 mm

MpucoeanHeHne
- pe3bba

MaKcumanbHblIit Hanop, KMa

BHYTpeHHWI1 AuameTp naTpybKos, Mm

HaumeHoBaHwue cepum Hacoca
CTA - UMPKYNALMOHHbIN Hacoc,
3HeproapeKTUBHbIN
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7.TUAPAB/INYECKUE XAPAKTEPUCTUKU HACOCOB
Hacoc CTA 25(32) - 40
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[OuanasoH paboueit Temnepatypsl: oT +2 Ao 110°C

MpucoeanHnTensbHan pesbba (aroim)- CTA 25:1"1/2; CTA 32: 2" no UNI ISO 228/1
Knacc nsonaunm (IEC 85)



Hacoc CTA 25(32) - 60
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[unana3oH paboyeit TemnepaTtypsbl: oT +2 go 110°C

MpucoeamHnTenbHan pesbba (atoim)- CTA 25: 1"1/2; CTA 32: 2" no UNI ISO 228/1

Knacc nsonsumm (IEC 85)
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Hacoc CPA 25(32) - 75

0 2 4 6 8 10 12 14 16 18 QUS gpm
HKkPa) H(m) 0 2 i [ 3 10 2 14 16 QIMP gpm
H
801 g it
], b4
\ L
60{ g | HD3 \\B k20
~N L
50 | 5 ™ L1e
N BL2
w0l , |_HD2 NG \\ 712
HD1 N [
2012 Iy N
— ~ L
1041 HS | L
] NS L
~—__Hst L=
0lo Lo
0 05 1 15 2 25 3 35 4 amyn
0 02 0.4 06 08 10 12 Qsec
0 10 20 30 0 50 60 70 Qmin
0 H ¢ 6 8 0 12 i i’ I QUs gom
0 2 i 6 8 10 ) 14 16 QIMPgpm
BL3
pw) 60
ol A H 1 HDL=— Hs3
ny4ap HS
7 ” /
20 /
20 nst
10 =
—
0 05 1 15 2 25 3 35 4 am¥h
0 02 04 06 08 10 12 Qusec
0 10 20 30 0 50 60 70 Qumin

[uana3soH paboueit Temnepatypsbl: 0T +2 Ao 110°C

MpucoeanHuTensHan pesbba (aoim)- CPA 25:1"1/2; CPA 32: 2" no UNI ISO 228/1

Knacc usonaumm (IEC 85)



Hacoc CTA 25(32) - 110
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Knacc usonaumm (IEC 85)
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Pabouas Touka Hacoca fo/KHA bbiTb ONpesieneHa ¢ UCNoib3oBaHUEM NPUBEEH-
HbIX Bblle rpadurKoB.

7.1 3aBUCUMOCTb MeKAY HaCTPOIIKamm Hacoca U ero NPOn3BOAUTENIbHOCTbIO

H (m)
L ’ HS3
[ N HD3
L ii; BL3
HS2
N HD2
Hb1
AUTO — B4
— HS1
am¥/h
MapameTp dyHKLUMM
TEPUCTUKM
Hacoca
AUTO MpeaenbHbIN PyHkums «<ABTO» aBTOMaTUYECKM perympyeT
(no ymonuaHumto)| nponopumo- NpPOV3BOAUTENbHOCTL Hacoca B 3alaHHOM
HaNbHbIN rpaduK | AManasoHe, B COOTBETCTBUM C NapameTpamu
AaBneHus CUCTEMBI.
Perynvpyet npousBoAnTeNbHOCTb Hacoca B
3aBMCMMOCTMN OT M3MEHEHWA Harpysku 3a
onpejeneHHbIVi Nepros BpemMeHu.
B pexvme «ABTO» Hacoc ycTaHaBaMBaeTcs B
pPeXXviM NPOMOPLMOHaIBHOTO PeryavpoBaHmns
AaBeHus.
BL (1-2-3) MponopuunoHa- | Paboyas Touka Hacoca byaeT nepemelLatbes
NbHBIA rpadurk BBEPX WAW BHW3 MO NPOMNOPLMOHaIbHON KpMBOM
faBneHus JaBNeHUA B COOTBETCTBUM C NOTPEBHOCTAMU

pacxoja cuctembl. Korga notpebyetcs MeHbLUWii
pacxog, Hanop ynazéT, a Korja noTpe6HoCTb B
pacxoge yBeMUNTCS, Hanop NoAHUMETCS.

12




Hoo0s

CKOPOCTHOW
rpaduk

Mapametp KpuBas xapak- | dyHKuum
TEPUCTUKM
Hacoca
HD (1-2-3) MocToAHHbIN Pabouas Touka Hacoca byaeT nepemeLLatbcs
I'pad)MK B/IEBO UK BMpPaBoO No KpI/IBOIZ MOCTOAHHOrO
AaBieHuna AaBJieHNA B COOTBETCTBUU C I'IOTpe6HOCTﬂMI/I
pacxoga cncTemeol. Hanop HacocCa ocCTaeTca
MOCTOAAHHbIM, HE3aBMCMMO OT 0bLLero pacxoaa.
HS (1-2-3) MoCTOAHHBIA Hacoc paboTtaeT no Kp1BOW, COOTBETCTBYIOLLIEN

bUKCMpPOBaHHON CKOPOCTU BpaLLeHWs ABuUraTens.
®urkcmpoBaHHble ckopocTu 1, 2, 3 cooTBeTCTBYHOT
MVHVMa/bHON, CpeAHel 1 MaKkcMMasbHO
paboueli xapakTepucTvKe Hacoca.

MpuseaeHHble rpadmKM cnpaBesIMBbl NPY NEPEKaYNBaHUM YUCTOW BOAbI, C
TemnepaTypoii +60°C, He cofepsKaluei Bo3ayxa.

IpadmKu oTobparKatoT ycpegHeHHbIE MOKa3aTeNu, NOAYYEHHbIE B pe3y/ibTaTe
MHOYECTBEHHbIX UCMbITaHWI1 06Pa3sLoB.

PeanbHble XapaKTepUCTUKM HACOCOB MOTYT UMETb OTKNOHEeHUA A0 +5%.

8. PEXXMMbI PABOTbI
Hacocbl cepumn CTA nmetoT 7 pexkMmos paboTbl C aBTOMATUYECKU M3MeHsAoLWenca
CKOPOCTbIO BPaLLLeHWA Bana ABUraTens + 3 pexxnma ¢ NoCTOAHHOW CKOPOCTLIO +
PeXMM NoZ, ynpaBneHnem oT BHeLIHero KoHTpoanepa no LWWKMM-curnany. OnucaHve
PeXMMOB NpeacTaBneHo aanee.
B aBTOMaTUYeCcKux pexxnmax Bbibopa paboueli TOUKM HacocC perynmpyeT CKOpoCTb
BpaLleHua Bana, BblaBaemble NapameTpbl v NoTpebasemyto MOLHOCTb,
OPUEHTUPYACb HAa USMEHEHWME pacxoaa U rMAPaBANYECKOrO CONPOTUBNEHNA
CUCTEMbI OTONNEHMA.
MepemeHHbI pacxo, UMeeT MecTo B CUCTEMAX OTONIEHUA, 060PYAO0BaHHbIX
TEPMOCTAaTUHECKMMMU KanaHamu (BEHTUAAMM), USMEHAIOLLLUMM PACXOf, B CUCTEME
aBTOMaTMYECKM B 3aBUCMMOCTM OT TemnepaTypbl B NOMeLLLEeHUN (Hanpumep npu
MCNONb30BaHMMN TEPMOCTATUHECKUX FO/I0BOK Ha PafiMaTopax), No BHELHUM
AaT4MKam TEMNepaTypbl, No Taimepy U T.4. Ecam B cucteme He npoucxoaut
MN3MeHEeHMA pacxoa, HacoC He CMOXET OCYLLLEeCTBNATb aBTOMaTUYeCKoe
perynnposaHme CBOMX XapaKTepPUCTUK.

8.1 HS - pexum paboTbl Hacoca € NOCTOAHHOM CKOPOCTbIO BpalleHWUs Bana.

Mpu ycTaHOBKEe AaHHOTO peXXMMa CKOPOCTb BpalleHWA Baia Hacoca ocTaeTca
NOCTOAHHOM N HE MEeHAETCA aBTOMATUYECKMU NMPU U3MEHEHWUM PacXoaa B KOHTYpe
oTonneHuA. laHHbIN PeXXUM aHanorndyeH paboTe 06bIYHOTO LIUPKYAALMOHHOTO
Hacoca ¢ 3-MA GUKCUPOBAHHBIMU CKOPOCTAMM.
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HST - Pe1m nocToAHHOW CKOPOCTU C MUHUMA/IbHOW CKOPOCTbIO BpaLleHUs Bana
HS2 - PenMm NoCTOAHHOM CKOPOCTU CO CpefiHel CKOPOCTbIO BPaLLEeHUA Bana.

HS3 - PerMm NOCTOAHHOM CKOPOCTU C MaKCUMAa/IbHOW CKOPOCTBIO BPaLLLeHUA Bana.
8.2 HD - pexkum c nogaeprkaHnem GpUKCMPOBAHHOMO NOCTOAHHOIO AaBneHus. B
[AHHOM peXKMme CKOPOCTb BPaLLeHWA Bana MeHAETCA aBTOMaTUYECKM B
3aBMCUMMOCTH OT Tpebyemoro pacxoaa, obecneunsasn BbiI6paHHOE NOCTOAHHOE
[aBNeHne Ha BbIXoZe Hacoca He 3aBMCMMO OT pacxoaa. C ymeHblueHnem
TpebyeMoro pacxofa ¥ yMeHbLUEHWEeM CKOPOCTU BpaLLLeHWA Bana Hacoca
noTpebNeHne HACOCOM 3NEKTPOIHEPTUN TAKIKE YMEHbLLIAETCA.

HD1 - Pexxum noppepkaHua NOCTOAHHOIO AaBAeHUA HA MUHUMaNbHOM YPOBHeE.
HD2 - Pexkum noppepkaHUa NOCTOAHHOO AaB/IEHUA Ha CPeiHEM YPOBHE.

HD3 - Pexkum noppepaHua NOCTOAHHONO AaBAEHUA HAa MaKCMMaNbHOM YPOBHE.
Pexxumbl ¢ nogaepaHMem NOCTOAHHOTO AaB/IeHMA Yallle BCEro MCNosb3yioT ANA
OAHOTPYBHbIX PaAMATOPHbIX CUCTEM OTOMNEHWUA U AN1A KOHTYPOB «TENI0ro nona».
8.3 BL - perkum paboTbl ¢ NPONOPLMOHANbHBIM U3MEHEHUEM AABNEHUA B
3aBMCMMOCTUOT pacxosa. B AaHHOM perkume CKOpOCTb BpalleHWA Bana MeHaeTca
aBTOMaTMYeCKM B 3aBUCUMOCTHM OT Tpebyemoro pacxoaa, obecneunsas
nepemetleHve paboyei TOYKM Hacoca NO OAHOM U3 3-X KPUBbIX
NPONOPLMOHaNbHOTO peryamposaHua. Mo cpasHeHuto ¢ pexkumom HD, AaHHBbI
pexum asnsetca bonee apdEeKTUBHBIM C TOYKU 3peHuUs NoTpebaeHus
3N1EKTPO3HEPTUN.

BL1 - Pexxum nponopuyoHanbHOro peryinpoBaHus ¢ HU3KUM YPOBHEM AaBEHUS.
BL2 - Pexkvm nponopLmMoHanbHOro perynmpoBaHus co CpeaHUM ypoBHEM
AaBeHuA.

BL3 - PexxMm nponopLMoHanbHOro peryIpoBaHuUA C BbICOKMM YPOBHEM JaBNeHUA.
Pexu1mbl ¢ NPONOpLMOHaNbHBIM U3MEHEHNEM JaBNEHWA Yalle BCEro UCMONb3YIOT
ANA ABYXTPYOHBIX PAAMATOPHbIX CUCTEM OTOMIEHUA U AR KOHTYPOB «TEMAOr0
nona».

8.4 AUTO - pexxum paboTbl C NPONOPLMOHANBbHBIM U3MEHEHUEM AABNEHUA B
3aBMCUMOCTM OT pacxoaa. B otanume ot pexkumos BL, BbiI6op AnHMK
NPOMOPLMOHANbHOIO PeryIMpoBaHNA OCYLLLECTBAAETCA HACOCOM aBTOMATUYECKM
Ha OCHOBe aHaNu3a paboTbl CUCTEMbI Ha NPOTAXKEHUM ceMun AHel. Ecam Hacoc
nopo6paH NpasunbHO, U Tpebyemblii pacxos KOHTYpPa, B KOTOPOM YCTaHOB/EH
Hacoc, HaXoAMTCA B 30He aBTOMATUYeCKOro BbiIbopa KpUBOI perynpoBaHua, To
HacoC caMOCTOATE/IbHO BblbepeT Hanbonee ONTUMaNbHYIO KPUBYHO
NPONOPLMOHANBHOIO PErYIMPOBAHNUA A1 AAaHHbIX YCN0BWIA SKCnyaTaumu. Beibop
KPWBOW OCyLLecTBAAETCA U3 061aCTM orpaHnyeHHon anHuamu BL1 1 BL3.

Pexxum AUTO sBnseTca npeAyCcTaHOBIEHHbIM Ha HOBOM Hacoce, a

npegycraHoBNeHHaA NTMHUA COOTBETCTBYET IMHUN BL2.
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C TOYKM 3peHun NoTpebneHns aNnekTpoaHepruum pexxum AUTO aBaseTca cambim
aHeproaddeKkTUBHbIM. OH peKomeHAyeTca Ana 60/bLIMHCTBA PAAUATOPHbIX CUCTEM U
cuUcTeM KTEMAbIA NO».

8.5 Pabota Hacoca no LUNM-curHany.

Hacocbl cepun CPA nmetroT BO3MOXHOCTb ynpasnatbea LUMM-curianom ot
BHELLUHero KOHTPo/Iepa, Hanpumep, KOHTPOI1Iepa KOTAa, KYMHOTo» Aoma 1 T.M.
Tak:e Hacoc cam oTnpasnsfeT BbIxogHo! LLUIMM-curHan Ha BO3MOXKHble Npubopbl
AucneTyepusaLMn U KOHTPOIA,MO3BONAIOLLME OTCNEXMBATb CTATyC Hacoca
(paboTa nnn ocTaHOBKa, ypoBeHb NOTPe61AEMOVIMOLLHOCTH).

XapaKTepMCTVIKVI BxogHoro UMM curHana ana ynpaBaeHnAa HaCoCoOM U BbIXOAHOIoO
CUrHana OT HacocCa npuseeaeHbl B 'ra6nl4u,e HUXe.

MapameTp Cumson | 3HayeHwue
[vana3soH yactoTbl ynpasastouiero LUMM-curnana fBx 100...4000y,
LWM-
ﬂ,manasouH HanpsAXeHVs ynpaBasoLLero curHana UBXB 4248
(BbICOKMIA ypOBEHb)

HanpsxeHnue ynpasasatoutero LUNM-curHana UBXH < 1B
(HW3KUiA ypOBEHb) '

Cuna Toka ynpasasatowero LUNM-curHana

Lex <= 10mMA
(BbICOKMI ypOBeEHb)

KosdpduumeHnT 3anonHeHns ynpasaatowero LUVMM-curHana d 0-100%
YacroTa BbixogHoro LVIM-curHana ot Hacoca febix | 75Ty £ 5%
KoapdpuumeHT 3anonHeHns BoixogHoro LUMM-curnana ot d 0-100%
Hacoca
HanpsaxeHne
-t _
Usx.5. -»> T- nepvog curHana
t - Bpema umnynbca
d=t/Tx100% - ko3pPrLMeEHT
3anoNHeHua
UsX.H.
- T Bpems




Hoobs
8.6 BxogHoii LUMM-curHan.

Mocne noakntoueHnsa Hacoca K MCToUHUKy LLIMIM-curHana, ckopocTb BpallieHuna ero sana
MeHAETCA B 3aBUCMMOCTM OT 3HaueHUs Ko3pduLIMeHTa 3anonHeHnsa d.
3aBMCMMOCTM NoKa3saHbl B TabaunLe 1 Ha PUCYHKE HUXKe.

3HadeHne Ko3dd-Ta| OnucaHme paboTbl Hacoca
3anonHeHus (d,%)

d=0 (WWNM-curian  |Hacoc aBTOMaTUUeCcku NepexoaunT B pexXxumM paboTbl, B KOTOPOM

OTCyTCTBYET) OH HaxOAWACA A0 NOAKAOYEHNA K McTouHuky WM - curHana
0<d<=10% Hacoc pabotaeT Ha MakCMManbHOW CKOPOCTH
10<d<=84% CKOPOCTb MEHSETCS OT MaKCUMaNbHOW 40 MUHWMabHON
84<d<=91% Hacoc pabotaeT Ha MUHUMabHOW CKOPOCTH
91<d<95% Ob6nactb ructepesnca (MMHMMaNbHas CKOPOCTb/CTOM)
95<d<100% Hacoc octaHoBneH
d=100% Hacoc aBTomMaTUuecku nepexoanT B pexXnmM paboTsl, B KOTOPOM
= )
OH HaXOAMNCA A0 NOAKNOYEeHUs K UcTouHuky LVIM-curnana
CkopocTb

Make. | —
MwuH.
Cron : : : : :

10 20 3 40 50 60 70 8 90 100

KoadpduuneHT 3anonHexus d,%

8.7 BoixogHoi LLIM-curHan
3HayeHna koadduLmeHTa 3anonHeHma BoixogHoro LUM-curHana Hacoca n
COOTBETCTBYHOLLME STUM 3HaYEHUAM COCTOSHMA Hacoca NokasaHbl Ha PUCYHKE HUXKeE.
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3HayeHune

KoadpduumeHTa

3anonHeHun H

d,% acoc BbIKNOYEH

" /Hacoc OCTaHOB/IEH B CBA3W C HNOKMPOBKOW Bana

0 Hacoc octaHoBAeH B €BA3M € NpobaeMOii SNeKTPUYECKOro XapaKTepa
—— P p P P

i Hacoc paboTtaeT, NoOHUKEHHOe HanpAKeHne ceTu

Hacoc paboTaeT; 3HaueHue KoadpduumeHTa d cooTBeTCTBYET NoTpe-
615emMoi MOLWHOCTH B Nponopuuu 1%=1BT; gonyctumas norpeLu-
HOCTb cocTasnaeT 2%.

& CTA

0 10 20 30 40 50 0

9. PEKOMEHAALUN NO MOHTAXY U SKCNNYATALUU iji

9.1 TPEBOBAHUA K KBAIMOGUKALIMU NEPCOHANA

MHbOopMaLma, U3N0KeHHan B JaHHOM PYKOBOACTBE NpefHasHavyeHa ana

crneuunaancToB, MMeILMX COOTBETCTBYIOLME TEMATMKE 3HAaHWA U ONbIT. B

pamkax AaHHOro pyKoBOACTBA He NpeanonaraeTca UsoxeHue obyyatoLmx

MaTepuranos No NPOEKTUPOBAHMUIO U pacyeTy CUCTEM OTOMIEHUA, MeTOAaM

noabopa M MoHTaxa 06opyA0BaHUA.

CBOA, MPABW/T Ne 73.13330.2012 (CHuIM 3.05.01-85), MyHKT 4.1 MoHTax

BHYTPEHHUX CaHUTAPHO-TEXHUYECKMUX CUCTEM CielyeT MPOU3BOAMUTL B COOTBETC-

TBMM C Tpe60BaHMAMM HACTOALLMX NPaBWA, a Takxe ¢ TpebosaHnamu CN 48.13330,

CHwuMM 12-03, CHuM 12-04, CranaapTtos 1 MUHCTPYKUWW 3ABOAA TOTOBUTENA

OBOPY[JOBAHUA. TpeboBaHMA K MOHTaXKy BHYTPEHHMUX CAHUTAPHO-TEXHUYECKUX

CUCTEM U3/I0}KEeHbI TaKKe B HacToAalwem Ceoge Mpasun. PaboTsl, Tpebytowme

cneumanbHbIX 3HAHUW U ONbITa U NPOBOAUMbIE KBAaNNULMPOBAHHBIM

nepcoHanom:

- MpoeKTMpOBaHNe CUCTEMbI OTONNEHUS;

-Moabop M MOHTaXK KOMNOHEHTOB CUCTEMbI OTONNEHUA: KOT/a, TPY6ONpOBOAOB,
Hacoca, paclwmnputenbHoro 6aka, paanaTopos U T.4.;
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- Bbibop fononHUTeNbHOro 060pYA0BaHUA A8 YNPaBAEHUA U 3aLUMTbI HACcoCa;

- HacTtpoliika pexumoBs paboTbl Hacoca v Apyroro 06opyA0BaHus;

- Mowck 1 ycTpaHeHWe Npobaem, BO3HUKLLMX BO BPEMA SKCNJyaTaLumu Hacoca.
HekoppeKTHas paboTa Hacoca MK ero NoA0MKa, BO3HUKLLAA BCAEACTBME OLIMBOK,
[ONyLLEeHHbIX Ha 1060M U3 NepeyncieHHbIX 3TanoB, KBanndULMpyeTcs Kak He
rapaHTUMHBIN cyYan.

- Mpexae yem NPUCTYNUTb K MOHTaKy U 3KCMyaTaLum Hacoca, Heobxoaumo
BHUMATE/IbHO U3YUWUTb COAEpPKaHNe AaHHOTO PykoBoacTBa. OHO COAEPKUT
YKa3aHuA 1 peKoMeHAauuu, cobatogeHme KoTopbix 06s83aTenbHO Ans NPaBUIbHOM
JKCMAyaTaumMm Hacoca, a TakKe A1 obecneyeHuns 6€30NacHOCTU NepcoHana,
OCYLLLECTB/IAIOLLETO IKCNyaTaLmIo U 06CNyKMBaHME Hacoca.

- INeKTpUYecKne NOAKNOUEHNA, MOHTaXKHbIE PaboTbl, TEXHUYECKoe 06CNyKMBa-
HUe JOMKHbI MPOBOAUTLCA KBAaNMOULMPOBAHHBIMM CrieLMasamcTamm ¢ cobatoge-
HMEeM NPUHATbIX HOPM U Pern1ameHToB No 6eaonacHoMy NpoBeaeHuto pabor.

- He ponyckaeTca aKkcnyaTaums Hacoca 6e3 3a3emneHus.

- He ponyckaeTca aKkcnyaTauma Hacoca 6e3 yCTaHOBKM B CETU NUTaHWsA
COOTBETCTBYIOLLErO YCTPOMCTBA 3aLMTHOrO OTKAtoUeHus (Y30).

- He gonyckaeTca npucyTcTeua aeteit 86au3n paboTaioLero Hacoca.

9.2 PEKOMEHOALIUU MO MOHTAXY

BHUMAHMUE!

Mepes ycTaHOBKOM Hacoca cMcTEMA A0/KHA BbiTb MPOMbITA OT BO3MOXHbIX
3arpA3HEHMUM N OTIOKEHWNIA 4,0 COCTOAHMSA, KOT4a Nocae NPOMbIBKM U3 CUCTEMbI
BbITEKAEeT CBeT/1an BoAa 6e3 BCAKUX BKAOUYEHUIA. Mycop, He yAANEHHDbIN U3 cucte-
Mbl, MOXET NoNacTb B HACOC M NPENATCTBOBATb €ro HOpMasibHOM paboTe, a TakKe
MOJKET CTaTb NPUYMHOIN NOSIOMKM Hacoca.

9.3 MMHUMA/IbHOE OABJIEHUE

[lns ycTpaHeHWUs ABAEHMA KaBUTaL MK B CUCTEME M BHYTPM HAcoca, cuctema
[O/IKHA BbITb 3aMN0NHEHA TENIOHOCUTENEM MOA AABJEHUEM.

[na HopmasibHOM paboTbl Hacoca Ha ero BXogHoOM naTpybke Heobxoanmo
obecneunTtb onpeaeneHHHoe AaBaeHne, KOTopoe NpuBeaeHo B Tabauue Bbie
(cm. n.4.3). JaHHble NoKa3aTeNn KOHTPOAMPYHOTCA HA Hacoce, paboTatoLem Ha
MaKCUMasnbHol ckopocTu (pexum HS3, cm. n.8.1).

KOHTpO/b 33 YypOBHEM AaBNEHWA HA BXOAE B HACOC YA06HO OCYLLECTBAATL NO
MaHOMETPY, YCTAaHOBNEHHOMY Ha HE3HAYUTEIbHOM YAaNEHWUM OT HEFO CO CTOPOHbI
BXOAHOro naTpybka.

ANA CNPABKWU:

B *KMAKOCTM NPUCYTCTBYET PAaCTBOPEHHbIN BO3AYX, KOTOPbIV NpW Harpese u
MOHUMEHWUM AaBNEHUA SKUAKOCTU HauMHAET U3 Heé BblAeNATbCA. Yem Bbilue
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TemnepaTtypa XUAKOCTU, U YeM HUXKe eé faBNeHne, TEM MHTEHCUBHEE NpoucxoamT
BblAeNeHNe pacTBOPEHHOrO Bo3ayXa. Bblgensembiii BO3gyX OTPULLATENBHO BAUAET
Ha paboTy cUCTEMbI OTOM/IEHUSA, BbI3bIBAET LUYM M MOXKET NPUBECTU K 3aBO3AYLUMNBA-
HUWIO HAacoca, NPU 3TOM CyLLLECTBYET PUCK paboTbl HAacoca «BCyXyto».

9.4 NEPEKAYEBAEMbIE CPEAbI

— Boaa oTonuTenbHOM cucTembl
cornacHo Hopmatueam CO 153 -
34.20.501 - 2003,

— Cmecb BOAbI C FIMKONEM C
KOHUeHTpauuei 50%. Npu gobas-
NEHWUU TIUKONA U3MEHAETCA BA3-
KOCTb XMAKOCTH, NO3TOMY B
33aBUCMMOCTU OT ero NPOLEHTHOro
copepKaHua Heobxoaumo
KOPPEKTMPOBaTb rMapaBanYeckne
XapaKTepUCTMKM Hacoca.

Hacocbl Henb3a ncnonb3o-
BaTb B CUCTEMAX, CBA3AH-
HbIX C MUTbEBbLIM
BOAOCHAbXeHnem un B
06/1acTAX, CBA3AHHBIX C
NPOAYKTaMW NUTaHUA.
OcHoBHble 0bnactu

— B COOTBETCTBMM C UHCTPYKLMUAMM NPpUMEHEHNA:
npoussoguTenel NPUMeHATb - CucTembl oTOMEHNA,
TONbKO BbICOKOKaYeCTBeHHble - 3aMKHyTble

NPOMbILW/IEHHbIE
UUPRYNALNOHHbIE CUCTEMDI
Hacoc npegHasHaveH

MHrMbuTopHble aobasku, obec-
neynBatoLLMe aHTUKOPPO3UIAHYIO
3awmTy.

ATy MCKNOYUTENBHO ANA
—Mcnonb3osaHme ApYrux Kua- NPOLLECCOB LMPKYNALAM B
KocTel cneayet oba3aTensHo 3aMKHYTOM KOHTYpE.
cornacosbiBaTb co Hoobs.

9.5 HANPABJIEHUE NOTOKA
- Mpu ycTaHOBKe Hacoca HEOBXOAMMO YUMTbIBATL HANpPaBAEHWE ABUKEHUSA BOAbI

B CUCTEME OTOM/EeHUA. HanpaBaeHue ABUXKEHNA BOAbI MOKA3aHO CTPENKOM Ha
YyryHHOM Kopryce Hacoca. Hacoc ycTaHaB/MBaeTCA B CUCTEMY TaKUM 0b6pa3om,

4To6bI €r0 Ban pacnonarasics CTPOro B rOPM30HTaIbHOM NAOCKOCTU. ITO
HeobX0AMMO ANA HOPManbHO PaboTbl NOALIMMHMKOB Hacoca.

ropusOHTaNbHaR

\,




HenpasunbHasa ycTaHOBKA NOKa3aHa Ha PUCYHKe BblLle.

[lo MOHTa)a Hacoca B cuctemy H606X0,D,I4M0 YAOCTOBEPUTLCA, YTO NONOXKEHUE
ABuratesia Hacoca 6y,a,e'r nNpPaBU/IbHbIM.

Bo3moKHa cuMTyaumsa, Koraa npy pacnonoXeHUM Hacoca B COOTBETCTBUM C HanpaBs-
NNeHnem ABUXKeHUA Ten/1I0HOCUTEeNA B CUCTeEMEe OTONIEHUA, ABUraTe/lb OKaXeTcA B
HEeNnpaBunibHOM NONOXKEHUU . B Takow CUTyauuun H606XOAVIMO Pa3BepPHYTb CTATOP.

BHMMAHME!

Mpu nposeaeHnn Ntobbix paboT ¢ Hacocom, Heobxogumo cobntoaaTb
Mepbl NPeA0CTOPOXKHOCTU OT OXKOroB ropsAyeit Bogow. Mepes Hayanom
paboT HacocC fO/MKEH BbITb OTKAIOUEH OT 3/1EKTPOCETH.

IneKTpUYecKoe NoAKAoYeHNe Hacoca AOMKHO NPOU3BOAUTLCA TOIbKO
KBaNNPULM-POBAHHBLIMM CMELMANNUCTaMMU B COOTBETCTBMUC [paBunamm
YcTpoiictea dnekTpoyctaHoBoK (MY3), Mpasunamu TEXHUHECKOW 3KCMIyaTaumm
3/1eKTPOYCTAaHOBOK NoTpebuTeneit u NMpaBrunamum TeEXHUKKU 6E30NacHOCTM Npu
3N1EKTPOMOHTAXKHbIX U HAaNaZ04HbIX paboTax.

MocnepoBatenbHOCTL AEMCTBUIA ANA Pa3BOPOTA CTaTopa ABUraTeNa Hacoca.

1. Echm Hacoc ycTaHOBNEH, HeobxoAMMO y6eanTbCs, YTO CUCTEMA U CaM HAcoC He
3anoHeHbl BOLOW. ECmM HAacoC yCTaHOBAEH B 3aM0J/IHEHHOM cucTeme, ero
HeobxoAMMO AeMOHTUPOBATb U CIMTb U3 Hero BoAy (TennoHocuTens). B
NPOTMBHOM C/y4ae BOAA MOXKET NMonacTb B 06MOTKM ABUraTens U NnpuBecTu K
€ero nosoMKe.

2. OTKPYTUTb BUHTbI KPENAEHWA CTAaTOpa K YyryHHOMY OCHOBaHUIO Kopryca

Hacoca, UCnosb3ys 6-TU rPaHHBbIN KIItoY.

3. NoBepHyTb CTaTOP BNPABO UM BAEBO, YTO6bI 6AOK yripaBAeHWUA 3aHAA HYKHOe

nosoXKeHue.

4. YCTaHOBMUTb BUHTbI HA MECTO U PABHOMEPHO 3aTAHYTb. YCUAUE 3aTAKKU

npvmepHo 15Hm.

5. BbINONHWUTb 3NEKTPUYECKME NOAKNIOYEHMUA HAcoca.
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6. MoakntoueHne Hacoca K TPy6onpoBoAy OCYLLECTBAARTCA C NPUMEHEHUEM
MOHTa¥HbIX Pa3bEMHbIX GUTUHIOB M YNIOTHEHWUI, BXOAALLMX B KOMMIEKTHOCTb
Hacoca.

7. NeKTPOMOHTaXKHble PaboTbl
HE BOJIEE 200 H/m L0MXHbI BbINONHATLCA €
cobnogeHnem HeobxoaMmMbIx mep
6esonacHoCTH;
JNeKTponuTaHue Ha Bpems
nposeaeHns paboT AOMKHO bbITb
OTK/IIOYEHO.
Hacoc nogkntoyaetcs K cetu,
XapaKTePUCTMKM KOTOPOI OTBeYatoT
TpebosaHuaMm n.4.

ﬁgv

aﬁa
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9.6 I/IEKTPUHECKME NOAKNOYEHUA
BHUMAHME!

- DNEKTPOMOHTAKHbIE PabOoTbl AOMKHbI BbINOAHATLCA C COBMOAEHEM
HeobxoaMMbIX Mep 6esonacHoCTK;
- JNleKTpONUTaHNE Ha BpemMs NpoBeaeHus paboT AOMKHO BbITb OTKAOYEHO.

- Hacoc nogKtoyaeTcs K CeTH, XapaKTepUCTUKM KOTOPOM OTBeYatoT TpeboBaHUAM
n.4

[na nogkntoveHme Hacoca K po3eTke
(MK WKTY), NPUMEHAETCA TPEXKUIb-
Hbll1 Kabeslb BHELUHUM ANAMETPOM OT
6MM 20 10MM M CeYEHUEM XKUNbl

ot 0,5Mm2 10 1,5mm2. KOoHTaKTbI gna
noAaKAtoYeHns Kabens K Hacocy
HaxoAATCA B KOpnyce Hacoca.

Hacoc fonkeH 6bITb 3a3eMnén. s
3TOro 3a3em/AOWMIA NPOBOA Kabens,
NOAK/IOYAETCA OAHUM KOHLLOM K
3a3eMNAOLWEMY KOHTaKTY Hacoca, a
BTOPbIM COEAUHAETCA C
L,EeNCTBYIOLLMM KOHTYPOM
3a3emJIeHNA Yepes BUJIKY Uan
DUKCMPOBAHHBIM COEAMHEHNEM.

DA3A B ceTu nutaHmA Hacoca
) 3A3EM/IEHUE Heo6xo,u,wwa YCTaHOBKa
/ YCTPOIACTBA 3alLMTHOrO

HEMTPANDb oTkntoyeHuna (Y30)

9.7 NOAKNIOYEHUE LUUM-CUTHANA

[na nepepauv LUMM-curHana Ha/oT Hacoc MCNONb3YeTCA BXOAALLMIA B KOMNAEKT
CUrHaNbHbIN Kabenb co WTeKkepom. MoAKAOYEHNE LUITEKEPA OCYLLECTBAAETCA K
COOTBETCTBYIOLLEMY pa3bemMy, PacnonoXeHHOMY Ha 6/10Ke ynpaBaeHua.
MocnepoBaTenbHOCTb AENCTBUI cneaytoLian:

1. OTKANOUYUTL HAcoC OT ceTn

2. YCTaHOBUTD LUTEKEP CUFHANBHOIO Kabens B pasbem.

3. MoAKNOUUTL CUTHANBHbIN Kabeslb K BHELUHEMY KOHTPOAEpY.

[JaHHble no paboTe Hacoca ¢ ynpasneHnem no LWMM-curHany npusegeHsl B
pa3genax 6.5 1 6.6.
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BXxo4HOM / ynpaBAsioWwmMin CUrHaa Ha Hacoc (KOPUYHEBbI)

"MWHYCOBOM" KOHTAKT (KpacHbiit)
CurHan 0bpaTHOI CBA3M OT Hacoca (CUHMIA)

9.8 BbIBOP PEXXUMA PABOTbl HACOCA

Pexknmbl paboTbl Hacoca MEHAOTCA NOOYEPEAHO NOCNEA0BATENBHBIM
HasaTvem KHomkn"MODE"Ha GpoHTanbHOM YacTh 610Ka NOAKAYEHUA 1
ynpasneHua. Hacoc npu 3Tom f0MKeH BbITb NOAK/OYEH K CETU.
BbIBpaHHbIl pexrMm oTobpakaeTca O4HUM MU ABYMSA O4HOBPEMEHHO
CBETALMMUCA UHAMKATOPaAMU.

000
Twmap
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MUHamnkaTop Pexxnm

13} MWHUMaNbHAaA MOCTOAHHAA CKOPOCTb

] EPeAHAs MOCTOAHHAsA CKOPOCTb

1 BakcrmanbHas NOCTOAHHaA CKOPOCTb

A Pexxum ABTO

P Pexxwvm ynpasneHnsa no WM - curHany

I+ PEeX1M NPONOPLMOHANBEHOTO PeryiMpoBaHna MUHUMA/IbHbI
1+111 PEeX1M NPONOPLIMOHANBHOTO PEryanpoBaHna CpesHUi

I+A PEeX1M NPOnopLMOHaNLHOTO PeryanpoBaHna MakcMasbHbIi
1+ 111 PeXuM MNOCTOAHHOTO AABAEHUA MUHVMA/bHbIN
I+A PeXWM MOCTOAHHOTO AaBNeHUA CPeAHIA
1+P PeXMM MOCTOAHHOrO AaBNEHUA MaKCUMaJIbHbIN

Ha HoBOM Hacoce no ymonuaHuto yctaHossieH pexxum ABTO 1 3adukcnpoBaHa MHMA
BL2. [laHHblIli pexumM npu npaBnibHOM NoAbope Hacoca ABAseTcs Hanbonee
3KOHOMMWYHBIM C TOUKUN 3peHNA NOTPebeHNs 31eKTPOIHEPTUM 1 PeKOMeHA0BaHHbIMANS
60NbLWMHCTBA CUCTEM OTorIeHNs (cM.N.6.4). Mocne 3anycka Hacoca B pexuvme ABTO B
TeyeHun oAHoM Hegenn (168 uacoB) NPONCXOANT aBTOMATUUECKUIA CBOp MHPOPMALK
Mo M3MEHEHWIO pacxoja B CUCTEME C NOCaeaytoLLeli yCTaHOBKOV Hanbonee
NOAXOAALLEN IMHUM MPOMOPLIMOHAIBHOTO peryinpoBaHus B 3oHe ABTO. Ecav B
npouecce 3Kcnyataumm Hacoca B pexxume ABTO npounsoinger oTkitoueHne nuTaHms
Hacoca, Un BajeneL, CaMmoCToATeIbHO BbIGepeT ApYronpexxnm paboTbl Ha CPOK He
60/1ee 24 yacos, TO NPU NOBTOPHOM BKJ/IHOUEHWU pexknma ABTO Hacoc NPOAOMKNT CBOO
paboTy No paHee ycTaHOBAEHHON MHUK. B ciyuae,ecin npoxoaut 6onee 24x Yacos,
npu Bbibope pexnma ABTO Hacoc HaunHaeT cBOtOPaboTy, Tak e Kak HOBbINA - C IMHWK
BL2, aHann3mpyeT cnctemMy B TeUeHUW HeAenun,nocse Yero Bbibrpaet HoByto pabouyto
NuHuto. B cryuae ecan pexxum ABTO HeobecneuvBaeT TpebyemMoro pacxoa
TENNOHOCUTENS, BNaAeseL, Hacoca CaMOCTOATEIbHOMOXET YCTaHOBUTb Hanbonee
NOAXOAALMIA pexXnM, obecneumnsatoLmnii KOMPOPTHOEMONb30BaHME CUCTEMON
OTOnNANEeHUs.

9.9 GYHKLUNU 3ALLUTDI

Hacocbl cepun CTA ocHalueHbl BCTPOEHHbIM 3aLLUTHBIM GYHKLMOHAOM OT

Heb1aronpUATHBIX BHELWHWX GaKTOPOB:

- NOBbILLIEHHOE HaMpPAXeHWe CeTU - HacoC BbIKOYaeTcA Npu HanpaxeHun 270B n

aBTOMaTUYECKM BKIKOYAETCA NPU YMEHbLUEHUN HuKe 260B;

muraeT uHamkatop | (ctp. 23).

- NOHMXXEHHOEe HanpAXKeHne CeTU HanpaXeHna Huxe 165B 1 aBTomaTnyeckn

BK/IIOYAETCA NPU BOCCTaHOBAEHMM Bbiwe 170B; muraet nnaukatop .
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- neperpysKa no TOKy - HAaCOC BbIK/IOYAETCA, NOC/Ie Yero nbiTaeTcsa nepesanyc-
TUTbCA Kaxable 5 cekyHA,; muraet nHgukatop Il

- NOHWXXEHHAaA HarpysKa Ha AguraTenb (Cyxoi Xo4) - Hacoc BbIK/OYaeTca, nocne
Yero MbITaeTcA Nepes3anycTuTbCa Kaxable 5 CeKyHA,; MUraeT uHAuUKatop A.

- poTop 3a610KMPOBAH - HACOC BbIKAKOYAETCA, NOC/E YEero NbiTaeTca nepesanyc-
TUTBbCA KaXKable 5 CeKyHA,; 0AHOBPEeMEHHO MUraloT MHAMKaTOPbI 1+1.

- NOBbILLEHHAA BHELLHAA TEMMepaTypa - eC/Iv TeMnepaTypa OKpy»KatoLero
BO3/4yXa NPeBbIWAeT MaKcMManbHbli npeaen (+70° C) He 6onee yem Ha 10° C,
HacoC NePEXOAUT B peXXMm paboTbl Ha NOHMMKEHHOW MOLHOCTHM (50% oT
MaKCUMasIbHOW); O4HOBPEMEHHO MUTAOT MHAMKATOpbl 1+A. Ecnn TemnepaTtypa
OKpY*KaloLLLlero Bo3ayxa npesbllaeT MakcMManbHbil npeaen 6onee yem Ha 10°C,
HacoC OCTaHaBNNBAETCA, OAHOBPEMEHHO MUTatOT MHAMKaTopbl 1+P. Mocne
HOpPMaIM3aLmMn BHELWHEW TemnepaTypbl HACOC aBTOMATUYECKN BO306HOBAAET
pabory.

9.10 3ANYCK HACOCA

BHUMAHME! A

Bo n3beskaHme NoNOMKM Hacoca He AonycKaeTcs ero paboTa 6e3 soabl.

Mocne ycTaHOBKM Hacoca 3anoHUTE CUCTEMY TEMIOHOCUTENEM NOJ, AaBNEHUEM
00 Tpebyemoro yposHs. YTobbl He 40NYCTUTb NOAB/EHUE KOHAEHCaTa BHYTPpH
ABUraTens Hacoca, TEMNepaTypa TENNOHOCUTENSA AO/IKHA NPUMEPHO PABHATLCA
UK 6biTb Bblle TEMMNEPATYPbl OKPY»KAOLLEro BO3A4yXa B MOMELLEHWUM, rae
YCTaHOBAEH HacocC.

OTKpoOWTe BCE BEHTU/IM B KOHTYPE LMPKYNALUM TENNOHOCUTENSA.

MNopavite HanpsXeHWe Ha Hacoc.

OcTaTKu BO34yXa B CUCTEME OTOMJIEHUA MOTYT ABAATLCA NPUYNHOMN NOABAEHUSA
LUYMa B HacoCe U B 3/1eMEHTax CUCTEMbI.

[ns yaaneHvs Bosayxa cMCTEMa OTOMEHUA f0NKHa 6bITb 060pyA0BaHa
aBTOMATMYECKMMM BO3AYXOOTBOAYMKAMU. B npaBunabHO cobpaHHOM cucteme
BO3/4YX CAaMOCTOATE/NIbHO YAA/IMTCA U3 HeE Yepes BO3AYXOOTBOAUMKM CyCTA
HekoTopoe Bpems. Kak npasuno, ana 6biToBbIX cnctem 15-30 MUHYT AOCTAaTOYHO,
4TOBbI HACOC MPOrHa TeNIOHOCUTESIb MO BCEM 3/IEMEHTAM CUCTEMbI, @ OCTaTKU
BO34yXa yAa/ieHbl BO34YX00TBOAUYMKAaMU. [10ATBEPKAEHMEM TOTO, YTO BO3A4YX
NONHOCTbIO YAANEH U3 CUCTEMBI M Hacoca, ABnseTca beclwymHan paboTta Hacoca. B
cnyyae, eciv npy paboTe Hacoca BbIABAAKTCA NOCTOPOHHME LUYMbI, U NpoLeaypa
yZaneHvsa Bo3ayxa He pewwaeT npobaemy, BOSMOMXKHO, YTO CMCTEMA UMeEeT
TEXHUYECKME OLWMBKM (BbIBPAH CAMLIKOM ManeHbKUii guameTtp Tpybonposoaa,
LUIYMWT 3aNOPHO-PEryIMPYIOLWAan apMaTypa, BO34YyXOOTBOAUMK He GYHKLMOHMpPYeET
nT.N.).
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B TaKOM C/y4ae MOKHO NEepPeK/IoYUTb HACOC Ha MOHUMKEHHYIO CKOPOCTb BPaLLeHus.
Mpwv 3TOM HEOBXOAMMO NOMHUTb, YTO TMAPABANYECKME XapPaKTEPUCTUKM Hacoca
TaKKe CHU3ATCA.

Mmapasanyeckue Wymbl BO Bpems paboTbl HACOCa BO3HWUKAIOT, B OCHOBHOM, N0
cnepyoWwymM NpUYMHam:

1. HenpaeuibHO Nogo6paHHbIN HACOC MepeKadYMBaET MUAKOCTb C M3BbITOYHOM
CKOPOCTbIO;

2.CucTema rnapaB/IMyeckn He OTbanaHCUpPoBaHa;

3. HenpaBunbHO Nogo6paHbl KOMM/IEKTYOLWME cucTembl. Hanpumep,
Tpy60NpOBOAbI MEHBLLETO CEYEHUA.

10. 3KCM/IYATALUA HACOCA

Hacoc MmeeT HeCKO/IbKO PEeXMMOB (CKOPOCTM) paboTbl, KOTOPbIE MOXKHO
YCTaHaB/IMBaTb HA MAHENW YNPABNEHUA, PACMOIOKEHHOM B BEPXHEN YacTu
Hacoca. MaHeNb yNpaBAEHUA COCTOMUT U3 UHAMKATOPOB PEKMUMA U CEHCOPHbIX
KHOMOK.

MepekntoueHne PexMmoB OCyLLEeCTBAATL NPU paboTatoLem Hacoce C NOMOLLbIO
KkHonku MODE Ha 610Ke ynpaBneHus . B pexxume A Hacoc notpebnsaer us cetu
HaVMEHbLLYIO MOLLHOCTb U 06ecnednBaeT HauMeHbLUYI MPOU3BOAUTENbHOCTL U
Hanop.

B pexume paboTbl Il Hacoc notpebaseT HanbobLLYIO MOLWHOCTb U BbIAAET
MaKCMMasbHble XapaKTepucTUKU. Heobxoanmblit pexxum paboTbl, Kak Npasuno,
PaccunTLIBAETCA Ha dTane NpPoeKTUpPoBaHus. Mpu HeobXxoaMMOCTH Nosib3oBaTelb
MOKET CaMOCTOATE/IbHO YCTaHOBUTb OAMH U3 PEXMMOB (cM. pasaen 8). Bo Bpems
IKCNAyaTauum cneayeT cAefiuTb 33 YPOBHEM AaBNEHWA TENJOHOCUTENSA, NPU
Heob6X04AMMOCTM NOBbILIAA ero A0 TPebyembIX 3HAYEHUIA.

BHUMAHME! A

Kopnyc Hacoca Bo Bpems ero paboTbl MOXET HarpeBaTbCA A0 BbICOKMX TeMMNepaTyp
(mo +125 °C). Octeperaittecb oxora!

11.0BC/YKUBAHUE U CAMOCTOATE/IbHbIA PEMOHT

B HOpManbHbIX YCNOBUAX KCNIyaTaLmMu COrNacHO aHHOMY PYKOBOACTBY HAacoOC He
TpebyeT cneumanbHoro 06CayKMBaHMUA.

BHMMAHME! A

He ponyckaetca camocToATeNbHOE BMELIATeIbCTBO B KOHCTPYKLMIO HAcocCa,
nepeo6opyp,OBaHl4e Y3/10B HaCOCa, 3amMeHa OPUTrnMHa/IbHbIX p,eTaneﬁ He
OpPUTrUHANbHbIMU, yaaneHmne ,u,eTanePl M y310B Hacoca.
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12.BO3MOXXHbIE HEMCNPABHOCTU M CNMOCOBbI X YCTPAHEHUA

HEMCNPABHOCTb

BEPOATHAA MPUYNHA

METO/A, YCTPAHEHUA

Hacoc He paboTaeT, muratot
WHAMKATOPSI

CpabaTtbiBaHue
bYHKLMM 3aLUTBI

Cm.n9.9

Hacoc He paboTaeT

Pa3pbliB Ha IHUKU UAn
CKaYOK HanpAaxeHua

MpoBepuTb Hannume
HanpsXXeHWs B CETU

MNHAMKaTOPbI BbIKAOYEHbI U He
BK/IlOYatoTCA

Ban Hacoca 3a610kMpo
BaH OTNOXEeHUAMMU UK
MyCcOpoMm

MpouncTutb Hacoc,
yAanuTb Mycop

Hacoc pabotaerT, Ho nporpes
CMCTEMbI OTONNEHNA Hey 0B _
NEeTBOPUTENbHbIN

OWMBKM NPU NPOEKTH
poBaHuUU U (Maun )
MOHTae CUCTEMbI

MpoBecTv MHCNeKuuio
CUCTEMbI OTOM/EHUS,
YCTPaHWTb OLWMNOKM.

LLlym B Hacoce nau B cucteme
oTonneHuAa

Bo3ayx B Hacoce nau 8
cUCTEME OTONIEHUA

Ypanutb Bo3gyx u3
Hacoca U CUCTeMbI

CanwKkom 6onbluas nponsBo-
ANTENBHOCTb HacocCa

YCTBHOBUTb pexunm c
MeHbLleN CKOPOCTbHO

13. KOMNNEKT NOCTABKU
-Hacoc B cbope -1wT

-Komnnekrt pe3b6OBbIX COE,D,MHGHMﬁ C NPOKNagKamm - 1wr

-PyKoBOACTBO NO MOHTaXYy M 3KcnayaTaumm - 1 wr
-Ltekep nogKtoYeHUA 3NeKTponMTaHmA - 1 wT

-WNM-kabenb - 1 wt

14. XPAHEHUE U TPAHCNOPTUPOBKA

%?f : <+40 C

15. YNAKOBKA

TpaHcnopT1pOBKa Hacoca A0/XKHA OCYLLEeCTBAATLCA TPAHCMOop-

: >-10 °C TOM, UCK/IOYAIOLLMM BO3AEMCTBMA Ha HAacOC aTMOCHEPHbIX
ocafKoB. Mpu TpaHCNOPTUPOBKE HeobxoAMMO obecneunTb
HEenoABMKHOCTb HAcOCa M He A0MYCKaTb ero cBo604HOro
nepemeLLeHus 1 (an) nageHus c BbIcoTbl. TakKe He gonyc-
KaeTcA NoZBepraTb YNaKoBKy HAacOCa PaspyLUAOLLMM BHELIHUM
MeXaHUYECKMM BO3AeNCTBUAM. XpaHWUTb Hacoc JonyckaeTca B
3aKPbITOM OTanNJIMBaEMOM U HEOTANANMBAEMOM MOMELLEHWUM NPU
Temnepatype oT -10 go +40°C. Hacoc, 6bi8wuii B ynoTpebnexuuy,
npesBapuTeNbHO CefyeT 0cBOBOAUTb OT OCTAaTKOB BOAbI.

Mpwu nonyveHun obopyaoBaHUsA NpoBepbTe YNaKoBKy U camo obopynoBaHue Ha

Hann4yue nospe)Kp,eHMﬁ, KOTOpble mornu 6bITb nony4YeHbl NPpU TPAHCNOPTUPOBKeE.
I'Iepe,q TeM KaK BbIKUHYTb YNMAaKOBKY, TWATE/IbHO NpOBepbTe, HE OCTAa/INCb /1N B Hel
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[OKYMEHTbI U Mesikue aetanu. Ecam nonydeHHoe 060pyaoBaHMe He COOTBETCTBYET
BalleMmy 3aKasy, obpaTuTech K NocTaBLUMKy obopyaoBaHusa Ecam obopysosaHue
NOBPEXKAEHO NPU TPAHCNOPTUPOBKE HEMEANIEHHO CBAXKUTECH C TPAHCMOPTHOM
KOMMaHWen 1 coobLmTe NocTaBLLMKy 060pyA0BaHMA.

16. CPOK CNYXKBbl U YTUNTU3ALUA

OduumanbHbI CPOK CYKObl 060PYA0BAHNSA, YCTaHABNMBAEMbI MPOU3BOAUTENIEM
cocTaBnAeT 5 neT ¢ AaTbl NPOAAXKM KOHEYHOMY NOTPebuTenio. YunTbiBas BbICOKOE
KauyecTBO M HAAEKHOCTb AAaHHOrO U3aenua GakTUYECKMI CPOK IKCMAYaTaLMM MOXKET
CYLLECTBEHHO NPEBbICUTb CPOK, YCTAHOBAEHHbIN 0pULManbHO. Mo fJocTUNREHUN
OKOHYaHWsA CPOKa C/1yK6bl, 06opyA0oBaHUE [OMKHO BbITb LEMOHTUPOBAHO U
nepefaHo Ha AMarHOCTUKY B ABTOPU30BaHHbIN CepBUCHDbIN LIeHTp ana nposepku
€ro COCTOAHWA U NOATBEPKAEHUA 6€30MacHOCTU ero AasbHeLIero NCnoib3oBaHus.
PelueHue o BbIBOAE 060pyA0BaHMA U3 IKCNyaTaLMM NPUHUMAETCA ero

Bnagenblem. 0653aHHOCTb MPAaBMbHO OCYLLECTBUTb YTUAN3ALMIO 060pYA0BaHNMA
B COOTBETCTBMMU C MECTHBIMM NPABOBbIMU HOPMAMM TaK¥Ke NIEKUT Ha ero

Bnagenbue. O6opynoBaHue, BbipaboTaBLUee CBOW PeCYpC, HE COLEPHKUT B CBOEM
COCTaBe OMNacHbIX BELWECTB M MaTepPNanos NpeacTaB/ftoWmMxX ONacHoCTb A1A
OKPYKaloLel cpeabl U 340p0BbA YeN0BeKa.

17. TAPAHTUMHBIE YCIOBUA U OBA3ATENIbCTBA

1. FapaHTUItHbINA CPOK Ha U34eNne HAUMHAETCA C AaTbl €r0 NPOAAMKMU KOHEYHOMY
noTpebuTeNto U coctaBnfet 24 mecaua, Ho He 6osiee 36 mecAueB € 4aTbl MPOM3-
BOACTBA. B TeUEHMeE 3TOro CPOKa, B C/lyyae 0BHAPYIKEHWUSA U NOATBEPKAEHUA

HeA0CTaTKOB, ABNAOLWMXCA NPOU3BOACTBEHHBIM AedeKTOM, BNajenel umeeTt
NpaBo NPesbABUTbL NPETEH3UN B YCTAaHOB/IEHHOM MOPAAKE COrNacHo

3aKoHogatenbcTsy PO.

Bo n3berkaHne BO3IMOXKHbIX CNOPOB M Pa3HOrNACUiA, BNaAE/bLy HAaCTOATENbHO
pPEeKOMeHyeTCA COXPAHATb B TEYEHME rapaHTUIAHOIO CPOKA U CPOKa CAyKObI
[OKYMEHTbI, Npunaraemble K U34eNunto Npu ero NpoJaxke: TOBapHbIi Yek,
KaccoBbI YeK, NacnopT U3enns, NO3BONAIOLLME YCTAaHOBUTb GaKT U aaty
NPOAAXWN U3AeNNA, rapPaHTUHOTO TanoHa.

2. TapaHTUHbLI PEMOHT NPOU3BOAMTCA TONILKO B aBTOPMU30BAHHbIX CEPBUCHbIX
LLeHTPax M TO/IbKO NPU HaIM4MK y BAajenbla NPaBuabHO U NONHOCTHIO
3aMno/IHEHHOrO rAaPaHTMIMHOrO TaNoHa.

3. Mpw ocywecTBNEHNM rapaHTUIAHOTO PEMOHTa CPOK rapaHTUM Ha 3aMeHEHHble
3aMy4acTi cocTasfeT 6 MecALLeB, HO He MeHee OCTaBLUeroca CpoKa AencTena
rapaHTMK Ha uenoe usgenve.

4. CpoK rapaHTUuM NPOA/IEBAETCA HA BPEMSA HAXOXKAEHUA U3LeNUsA B rapaHTUIIHOM
pemoHTe.

5. CpOKM NpoBeAEeHUA TEXHUUYECKOW SKCNepTU3bl U peMoHTa 06opyaoBaHuUA
ycTaHoBneHbl PesepanbHbim 3akoHoM PP «O 3awmTe npas noTpebutenein»
6.apaHTnA He pacnpocTpaHAeTcA:

- Ha U3Je/nA, He MMetoLLe NONHOCTLIO U MPaBU/IbHO 3aM0/IHEHHOTO rAaPaHTUIHOTO
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Ta/loHa C OTMETKOW O NPOJAXKE;

- Ha U3aenus, UMeloLLMe UCTIPaBNEHWA B raPAaHTUIAHOM Ta/loHe, He 3aBepeHHbIe
neyaTbio NpoAaBLa;

- Ha U34enus c NOBPeXAEHUAMM, NONYYeHHbIMM B pesybTaTe HecobatoaeHns
npeAnucaHuii PyKoBOACTBA MO 3KCMyaTaLMu B 4acTu noabopa, MOHTaxa,
HaCTPOMKM M aKcnyaTauuu;

- Ha U34enus c NOBPeXAEHUAMM, NOyYeHHbIMK BCieAcTBUe paboTbl 6e3 Boabl
WK «33aBO3AYLUNBAHUAY;

- Ha U34enuA, IKCNAYaTUPOBABLLMECA C MOAK/IIOYEHUEM K 3/IEKTPOCETH, He
COOTBETCTBYIOLLEH TPeHOBaHMAM PYKOBOACTBA MO 3KCMAyaTaLum;

- Ha U34enus, BHYTPU KOTOPbIX OBHAPYKEHbI MHOPOAHbIE NMPeaAMETbI U (1au)
3arpA3HeHus, NpensaTCTByloLWMe HopManbHOMY GYHKLMOHUPOBaHUIO obopyaoBa-
HUA;

- Ha U3aenvs, BblleaLwmne U3 CTPOA NoJ, BO3AENCTBUEM OTIOKEHWUI CONen KecT-
KOCTM, HAKUMKU U T.N.;

- Ha U34enus c NOBPeXAEeHUAMM, BbI3BaHHbIMM BO3AENCTBMEM arpeccMBHOM
nepekayMBaemMon XUAKOCTH;

- Ha U3AE/INA C MEXaHUYECKUMMU MOBPEXAEHUAMM, BOSHUKLIMMU NPU
TPaHCMOPTUPOBKE UM B pe3y/ibTaTe BHELUHUX MEXaHUYECKUX BO3A4ENCTBUIA
nocse nepeAayun U3aenna KoOHeYHoMy NoTpebuTesnto (B Tom uncne ¢ nospexae-
HUAMM Kabens);

- Ha U34enunna, CaMoCToATeNbHO Nepeobopy0BaHHbIe BAAAENbLEM, MU B
HEMOJIHOM KOMMJ/IEKTALMK, @ TAaK}Ke UMeloLLMe Caesbl pa3bopKu U pemoHTa,
npouseeaéHHble BHe Cnyx6bbl cepBuca.

7.Mpownssogutenb 060pya0BaHMA HE HECET OTBETCTBEHHOCTb 3@ BO3MOXKHbIEe
pacxofbl , CBA3AHHbIE C MOHTA)KOM M IEMOHTAKEM rapaHTUHOTO M34e/nA, a Tak
e 3a ylwepb, BO3HMKLIMIA B pe3y/ibTaTe BbIXO4a U3L4EANA U3 CTPOA B rapaHTUHbIN
nepvoga.

8. 3aKntoueHve o paboTocnocobHOCTY U3LeNns BbIGAETCA TOIbKO aBTOPM30BaH-
HbIMW CEPBUCHBIMMU LIEHTPAMU 1 TONIbKO MOC/E UCMbITAHMA Ha MMAPABANYECKOM
cTeHae.

9. [lnarHocT1Ka nsgenus, BbiABMBLLAA HEOBOCHOBAHHOCTb NPETEH3MI KAUEeHTa U
noaTeepamBLIan paboTocnocobHOCTb ANArHOCTUPYEMOTO U3AeNns, ABNAETCA
NAATHOM YCNYroi U NOAJENKMUT onnaTe BnagenbLem.
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YBAXAEMbIA NMOKYMNATE/b!

Bo n3berkaHue cnopos 1 pasHornacuii, ybeautenbHO NPOCMM Bac NpY NOKyMNKe
BHUMATE/IbHO U3YYWUTb AAHHOE PYKOBOACTBO MO MOHTAKY M SKCMAyaTaumu,
YCNOBWA rapaHTUIHbIX 0653aTeNbCTB M NPOBEPUTL NPABU/ILHOCTb 3aMNOHEHUA
[OKYMEHTaLMW Ha npruobpeTaemoe Bamu nsgenmne. 1ns coxpaHeHns rapaHtum,
CepUIHbI HOMEP M HaUMeHOoBaHWe MOZEeNH, NPMOBPeTaeMoro Bamu U3genus,
[LO/KHbI BbITb BNUCAHbI B raPaHTUIHbIN TaNOH, KOTOPbIN NOCTaBAAETCA OTAE/IBHO.
B cnyuae yTepu rapaHTUIAHOTO TafloHa, ero MOKHO BOCCTaHOBMWTb, CKayaB ¢ caiTa
www.hoobs.ru. B JokKymeHTbI 0 npoaarke o6opyfoBaHus, He fonycKaeTcs
BHECEHWE KaKWX-MB0 M3MEHEHUI 1 UCnpaBaeHuit. B cnyyae HenpaBsuabHOMo uim
HEMNONHOro 3ano/IHEHUA raPaHTUIIHOTO TasloHa 06PaTUTECH B TOPTOBYHO OpraHu-
3aLMI0 WM CEPBUCHDINA LEHTP.

BHMMaTENbHO NPOBEPAITE KOMMNNEKT NOCTABKU U BHELLIHWUIA BUA NpUobpeTaemoro
BaMM m3genus.

V03/27062023
ECM: CTA-V/VAO1

000 "XYBC"
121357,r. Mocksa, Bepeiickast yn, a. 17

www.hoobs.ru
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FAPAHTUMHbBIA TANOH

Npopasew;:

HanmeHoBaHue nspenuna

Homep npogykta / Aptukyn Ne

Homep naptuu: PC

HasBaHue 1 agpec TopryloLeit opraHusaumm

MeyaTb TOPryowei opraHn3aLmm, NOAMNUCL NPOAABLA

[ata npopaxu

Mokynarenb:

®.1.0.

Homep TenedoHa:

Appeca cepBucHbIX LeHTpos Hoobs:

r. Mocksa
Agppec: 41 km MKA/Z, nasmnboH A 9/5, TenedoH: + 7 (916) 484-11-70

r. Apocnasnb

Agpec: yn. BcnonbuHcKoe none, 4om 5, ctpoenue 2, kopnyc 3, Tenedon: +7 (4852) 664-107

www.hoobs.ru
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