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MonHoe cobnoaeHre AaHHOW UHCTPYKLMK ABNAeTCA 06sa3aTeribHbIM YCIoBuem
MCMONb30BaHNA U3Oenus Mo HasHaYeHNIo Y KOPPEKTHOTO 0BPaLLEHUS C HUM.
HeobGxoavmMo cobnoaath Bce yKazaHWs B MHCTPYKLMM 1 0603HaYeHMs Ha U3aenuu.

A NMPEOYNPEXOEHUE!
MoxanyicTta, BHUMaTENbLHO NPOYMTaNTe UHCTPYKLMIO Nnepen
YCTaHOBKOW U MCNOJIb30BaHUEM.

B oaHHOW MHCTPYKLMM MO MOHTaXY M 9KCMIyaTalymn UCMOoNb3YHTCs yKasaHus Nno
TexHUke Ge3onacHoCTV Ans NpeaoTBpalleHns yuepba,

NPUYMHAEMOTO UMYLLECTBY U NMoasM. HecobnogeHne 4aHHOM UHCTPYKLMK MO
MOHTaXy ¥ SKCMyaTaummu cosgaeT yrposy Ans Noden, okpyKatoLlen cpeabl 1
nspenusi. ATo BeAET K NoTepe BCeX NpaB Ha BO3MeLLEHNE YObITKOB.

A KBAITMOUKALIUA MEPCOHANA

Mepconan obsi3aH:

* BbITb 06y‘-IeHHbIM COrmacHO MeCTHbIM npeanucaHnam no npeaorepalleHuto
HeCYacCTHbIX clly4aeB.

* Mpo4ecTb 1 MOHATL NHCTPYKLMIO MO MOHTaXY M SKCNnyaTaumu.

MepcoHan pomkeH UMeTb KBanudukaumio B cnegytoLmx obnacrsax:

* PaboTbl Ha aNeKTpUYEeCcKMX YCTPONCTBAX AOMMKEH BbINOMHATL TONBKO 3NEKTPUK
(cornacHo EN 50110-1).

* MoHTax/AeMOoHTax AOMKEH BbINOMHATb Cneunanuct, obyyeHHbI obpalleHuto ¢
HeobXOANMBIMU UHCTPYMEHTaMU 1 TPeBYIOLLMMUCS KpENEeXHbIMU MaTepyanamu.
» O6cnyxmBaHMe JOMKHO NMPOM3BOAUTLCS NMLAMU, NPOLUEALLMMY OBy4eHne no
NpPUHLMNY OYHKLUMOHNMPOBAHUSI BCEW YCTaHOBKM.

OnpeneneHune «anekTpuky»

OneKTPMKOM SIBNSETCS N0 C COOTBETCTBYIOLWMM crieuunarnbHbIM 06pasoBaHueM,
3HaAHUAAMM U OMbITOM, KOTOPbIA MOXET pacno3HaTh U 13bexaTb ONacHOCTU Npwu
paboTe C 3NeKTPUYECTBOM.

A PABOTbI C AJIEKTPOOBOPYAOBAHUEM

» QnekTpuyeckme paboTbl 4OMMKHBI MPOBOANTLCS TOSIBKO 3NTEKTPUKOM.

» CobntogaTb AeNCTBYOLWME B CTPAHE MCMONb30BaHNS AMPEKTMBbLI, HOPMbI U1
npeanvcaHns, a Takke MHCTPYKLMN MECTHOIO NPeANnpUsATUS 3HeProcHabXeHUs Nno
NOACOEAMHEHNIO K MECTHOW SMEKTPUYECKON CETU.

* Mepen Havyanom nMobbIX paboT OTKIHOYMTL U3AENMe OT SMEKTPOCETU U 3aLLUNTUTD
OT NOBTOPHOTO BKITHOYEHUS.

* Heo6xoaMmo 3almTUTh NOACOEAMHEHME YCTPONCTBOM 3aLLMTHOIO OTKITHOYEHUSI
npv nepenage HanpsxeHusa (RCD).



* /i3agenne HeobxoauMo 3a3emMnnThb.

* HencnpaeHbil kabenb AomkeH OblTb HeMeANeHHO 3aMeHeH KBanmuLypoBaHHbIM
3MNEKTPUKOM.

» KaTeropuyecku 3anpeLleHo OTKpblBaTb MOAYIb PEryrMpoBaHns 1 yaansaTb
ANEeMEeHTbI yrpasneHns.

* Bce paGOTbI AOIMKHbI NPOBOAUTLCA TOJTIbKO KBaJ'II/IQJI/ILWIpOBaHHbIMI/I cneunannctamu.
* 3akasumk 0693aH obecneunTb 3amnTy OT CIy4anHOro MPUKOCHOBEHMWS rOPSYnX n
TOKOBeAyLnX KOMMOHEHTOB.

° HeI/ICI'IpaBHbIe YNNOTHEHNA U coeaNHUTENbHbIE kabenun nognexart 3amMmeHe.

A TPAHCIMOPTUPOBKA U XPAHEHUE

Cpasy nocre nony4eHust nsgenusi

* HEMeZeHHO NPOBEPUTL M3aerne Ha BO3MOXHbIE MOBPEXKAEHUS NPY TPAHCMOPTPOBKE;
* B CNy4yae obHapyXeHUsi NOBPEXOEHWI NPy TPaHCMOPTUPOBKE criedyeT npeanpu-
HATb HEOBXOAMMbIe Larv, 06paTMBLLMCL K 3KCMeanTopy B COOTBETCTBYIOLLIME CPOKM.

A OrPAHMYEHUE MO AOMYCKY K UCMNOJIb3OBAHUIO
NMPOOYKTA

KaTeropuyecku sanpeLiaeTcs AeTsAM, HeleeCrnocoGHbIM NMLam UM Nuam ¢ orpa-

HUYEHHBIMU BO3MOXHOCTSIMU (€CIU OHU He 0ByYeHbl 6e30MacHOMY UCMOSb30BaHMIO
3TOro NPOAYKTa U He MOHUMALOT CBSI3aHHbI C 3TMM OMACHOCTEN) UCMOoNb30BaTh 3TOT

npoaykT 6e3 NpucMoTpa KBanMguLMpOBaHHOIO nepcoHana.

A OrPAHMYEHME NO AOMNYCKY K NCMOJIb3OBAHUIO
NMPOOYKTA

Cuctema, B KOTOPYIO yCTaHaBnMBaeTCA HaAaCcOoC, AOJKHA BblAEPXMBATb MaKCK-
MarnbHO€E JaBrieHne Hacoca.

A BHECEHME U3MEHEHUWW, HE NPEQYCMOTPEHHbIX
N3rOTOBUTEJIEM

M3roToBuTerb HE HECET OTBETCTBEHHOCTM 3a MioBbie MOCIEACTBYS, Bbi3BaHHbIE
U3MEHEHWSIMM, CAEeMNaHHbIMM MONb30BaTeNieM areKTpoHacoca Unu aKkennyaraumuen
arieKkTpoHacoca He B pabounx YCroBuUsIX.



1 BBepgeHue

BblcokoathheKTUBHbBIN LIMPKYNSILMOHHBINA HACOC A5t BOASHbLIX OTOMUTENbHbIX
CUCTEM CO BCTPOEHHLIM PEFYNSTOPOM MNepenaaa AaBneHus (4anee aneKTPOHHbI
Hacoc). EcTb BO3MOXHOCTb HacTponku cnocoba perynvpoBaHus 1 nepenaga
OaBrneHns (Harmopa) 3a CYeT U3MEHEHUS YacToThl BpalleHns Hacoca. Ctatop
ABuraTensi NofIHOCTbIO 3KPaHMPOBaH, a BpaLLaloLLMecs YacTu NOrpy>KeHbl B YUCTYHO
BOZY, 3TO UrpaeT BaXHY0 posib B OXMaXAEHUM U CMa3ke BO BPeMSI paboThl.
OkpaHupytoLLas BTySKa 3MEKTPUYECKOr0 HAacoCa MMEET TOHKOCTEHHYIO CTPYKTYPY,
YTOObI MONTHOCTBIO 3ALMTUTE BHYTPEHHWIA CTAaTop ABUratens ot Boabl. Bpaiyato-
LLMECS YaCTU U3rOTOBMEHbI B BUAE KEPAMUYECKMX MOALLUMMHUKOB Y KEPaMUYECKUNX
BpaLLaloLLMXCsl BanoB, KOTOPbIE YCTOMYMBBI K U3HOCY Y OMbIBAKOTCHA YNCTOM BOLOWN,
oxNnaxaarT ABuratenb U CHxatoT WyM. Hacoc He ByaeT neperpyxeH Bo BpeMsi
paboTbl C NOMHBIM HanopoM. Kak npaBmmo, OH MOXET He HYy)XAaTbCsl B 0OCMyXu-
BaHWU, €CINM UCMOMNb3YETCs NPaBUITbHO.

2 HaumeHoBaHMe u pa3mepbl
2.1 PacwucpoBKa HaMMeHOBaHUA

Mpumep: NOCE 25/1-4

NOCE | HassaHue moaenun Hacoca

25 Pe3bboBoe coegunHeHne DN 25 (Rp 1)
1 MuHMManbHbIM Hanop B [M]
4 MakcumanbHbIn Hanop B [M] npu Q = 0 M3y

2.2 TexHn4Yeckue gaHHble

OunameTtp Pe3sb-

Makc. Hanps-
npucoe- o Hanop
a pacxoa XeHue
AUHeHuA
MM M3y M B My Br A
NOCE 25/1-4 25 1-4 25 |0.30
NOCE 25/1-6 25 G1%| 32 1-6 45 | 0.50
NOCE 25/1-8 3.6 1-8 65 |0.65
230 | 50/60
NOCE 30/1-4 29 1-4 25 ]0.30
NOCE 30/1-6 30 G2 3.6 1-6 45 | 0.50
NOCE 30/1-8 4.0 1-8 65 |0.65




Ovametp Pesb-

Mopenb npucoe- Makc. Hanop Hanps-
6a pacxon XeHue

AWHeHusA

MM M3/4 M B My BT A
NOCE 25/1-
4-130 25 1-4 25 10.30
NOCE 25/1 25 |61
6-130 3.2 1-6 45 | 0.50
NOCE 15/1-
4-130 2.2 1-4 | 230 |50/60 25 |0.30
NOCE 15/1-
6-130 15 | G1 | 24 | 16 45 | 050
NOCE 15/1-
8-130 2.9 1-8 65 |0.65

2.3 TexHM4YeCKUe faHHble

G
l /
: HPY = L)
:l [
[ 1 \
L1 S
L2 13
Mogenb Pasmep, mm
L1 L2 L3 H1 H2 H3
NOCE 15/1-X-130 G1
130
NOCE 25/1-X-130
93 | 126 | 86 | 114 62 | G1%
NOCE 25/1-X
180
NOCE 30/1-X G2




3 MpepocTepexeHuns

A » 3asemnuTe Hacoc nepen NoAKMYEHNEM K UCTOYHUKY NMUTaHUSA.
» Bo Bpewmsi akcnnyaTaumuyM MOXHO KacaTbCs TONMbKO MOAYNSA
perynupoBaHus.
* [lepen nobbiMu paboTamu faTb HACOCY OCTbITb.
» He 3anyckavite Hacoc 6e3 Bobl B CUCTEME.

3.1 HanpspkeHune nutaHus nsgenus ogHodasHoe 220~240 B, yactorta 50/60 IMu.

3.2 lMepen MoHTaxoM y6eamTech, YTo cucTeMa TpyG HagexHo NoAcoeanHeHa, U
yGeanTech, YTo 3arpsA3HEeHUs!, OCTaTKU Narky 1 NpoYne OTXoAbl yaaneHs! us Tpy6.

3.3 YbeguTechb, YTO HAacCOC HaXOAMTCH B CYXOM M MPOBETPMBAEMOM MOMELLEHWMN,
4YTOObI N3bexaTb KOPOTKOrO 3aMbIKaHUSA U3-3a BNaru unmn nonagaHvs o6pbiar B
KOpMyC, a TaKkKe rapaHTMpoBaTh €ro 4OCTYMHOCTb ANsi 06CNYXXMBaHMSA N 3aMEHBI.

3.4 HeoGxoammo [06aBUTb 3aLLMTHYIO KPbILLKY B COOTBETCTBUM C TpeBGoBaHUSMI
HapY>XHOW YCTAHOBKM, B TO e Bpemsi HE0BXOANMO NPUHSTL Mepbl, YTOGbI N3bexaTb
nonagaHus 6pbI3r U NPeaoTBPaTUTL PUCK MOPAKEHWNS ANEKTPUYECKMM TOKOM Npu
yCTaHOBKe BHYTpU nomelleHus. MpeaynpexneHve: He ycTaHaBnMBanTe B BaHHOM
KoMHaTe (Mnm nobomM OPYrom NomeLLEHUMN C NOBLILLEHHOW BIaXHOCTbLIO), YTOObI
npegoTepaTUTL NonagaHve napa, Bodbl Uiu Brark B pacrnpenenmrenbHyo KOpooKy,
YTO MOXET MPUBECTU K yTeuke Toka.

3.5 HacTosTenbHo pekoMeHayeTcs YCTaHOBUTL 3arnopHyo apMatypy Ha Tpy6o-
npoBoge [0 U nocre Hacoca (neped BXOAHbIM U BbIXOLHbIM OTBEPCTUSIMU) ATS
rocneayLlero oGenykmBaHus Hacoca.

3.6 T[locne 3aBepLueHMs YCTAHOBKN Hacoca NOAKIMIOYNTE UCTOYHUK NMUTaHMSA B Kave-
CTBE NWMOTHOTO 3anycka 1 yCTaHOBUTE MepekntodaTenb PeryrimpoBku CKOPOCTU Ha
MaKC/MarnbHbIN YPOBEHb, YTOObLI MPOBEPUTL NoAkntoyeHne. Bpemsi paboTtbl npob-
HOro 3anycka He MoXeT npesbiwaTtb 10 cekyHa, 4ToObl n3bexaTb BIMAHUSA CYyXOro
X04a Ha Cpok CryX0bl NOALMMHUKA.

3.7 Korga Hacoc nogaeT Bofy B CUCTEMY OTOMNIIEHUS!, HE NMpyKacanTech k Hacocy
n/vinn gpyrum Tpybam, 4Tobbl He MOMYYUTH OXOT.

3.8 Bunka nuTtaHua gomkHa BbiTb 0653aTenbHO 3a3eMneHa. HagexHo noaknto-
YnTe KOHTAKT NPOBO/JA 3a3eMIeHUs BUNKM MUTaHUSA K OTBEPCTUIO 3a3eMIIeHNs
BUINKM NMUTaHUS. He nblTanTecb 3aMeHNTh LLTEKep Hacoca.

3.9 OnekTponutaHve JOMKHO BbITb OTKMIOYEHO Nepen PerynmpoBKOV NOMOXEHUs
Hacoca unv nepeg nbsbiIMK OENCTBUAMN, KOTOPbIE MOTYT KOCHYTBCS Hacoca, koraa
Hacoc paboTaer, 4Tobbl n3bexartb HecyacTHOro criyyas. VicknoveHve kacaetcs
TOMNbKO HacTpoKkM paboTbl 1 NapamMeTPoB Hacoca, KoTopble MOryT ObITb BbINOI-
HEHbI TOMbKO MPW MNOAKITHYEHHOM 3MEKTPONMTaHNM Hacoca.

3.10 PerynsapHo NpoBepsanTe HAaCOC N CBOEBPEMEHHO 3aMeHsTe ero B crny4vae
NoBpEXAEHUS.



3.11 Kabernb nuTaHMsa MOXHO 3aMEHSITb TOJIbKO COOTBETCTBYHOLLUM Kabenem unm
crneynanbHbIMU KOMMOHEHTaMU.

3.12 B 3umHee Bpewms, korga Temneparypa okpyxatowen cpegbl Huke 0 °C,
Heo6xoAMMO MOMHOCTLIO CNKUTL BoAdy U3 Tpy6, ecnu Hacoc nepecTtaeT paboTats,
BO n3bexaHune NoBpexAeHNs Hacoca OT Mopo3a.

3.13 B Tpy6bl TennocHabXeHUs Henb3s perynsipHo A406aBnaTh )KECTKYO BOLY
BO U3GexKaHUe HaKoMMeHUs KanbLus BHYTPU CUCTEMbI TPYG, KOTOPbI MOXET
GrokmpoBaTh poTop.

4 YctaHOBKa M OKpyXatoLias cpeaa
4.1 NepekaunBaeMble XNAKOCTU

Bopa cucrtem otonneHus nnm BoAOrMMMKONMBas CMECh C KOHLIEHTpaLUmMen mnkonst

He 6onee 50% (HeobxoaMMa KOPPEKTMPOBKa paboyunx xapakTepUCTUK Hacoca B
COOTBETCTBUM C MOBbILLIEHHLIM YPOBHEM BA3KOCTU U B 32aBMCMMOCTM OT NMPOLEHTHOTO
COOTHOLLEHUSA KOMMOHEHTOB CMeCK). Vicnonb3oBaTh TONbKO MapOYHble U3nenus ¢
aHTMKOPPO3NOHHBIMU NpucazKkamu, cobnoaaTte AaHHbIE NPON3BOANUTENS N AaHHbIe
nacnopTtoB 6e3onacHocTh. Paboyas XnakocTb AomkHa ObiTb HE 9PO3MOHHOW,
HEeB3pbIBOONACHOW, 6e3 TBepAbIX BKITHOYEHUIA, BOMIOKOH 1 M1HeparnoB ¢ pH 6,5-8,5.
Mpu ncnonb3oBaHMM Opyrvx NepekavynBaemMbix cpef Heobxoanumo paspeLleHne
npounsBoauTenst Hacoca.

Makc. paboyee gasnexve 10 6ap (1.0 Mla)

Bo nsbexxaHne npouecca kaBuTaLum 1 NoBpex-
AeHnsa Hacoca, HeobxoamMmo obecneunTs MUHK-
ManbHOe AaBneHvie Ha BXxode B Hacoc.

Temnepatypa 85 °C 90 °C 110 °C
XNOKOCTN

MwuHuManbHoe 0,5m 28M 11,0m
naBnexHve

Ha BXxome 0,049 6ap | 0,27 6ap | 1,08 6ap




4.2 YcTaHOBKa

Mpu ycTaHoBKe Ban ABMraTens A0MKeH HaxoauTbCs B rOPU3OHTaNbHOM Hanpas-
NEeHVK, HanpasneHne NoToKa XKMOKOCTU B TPyGe J0MKHO CoBMNaaaTb CO CTPENKOW,
yKasaHHOM Ha Kopryce Hacoca.

1 an YCTaHOBKe Hacoca 006s3aTenbHO UCNosb30BaTh NoCKMe YNNOTHEHUA

c obeunx CTOPOH npucoegnHeHuns.
2 Hacoc Heobxoanmo yCTaHaBnmMBaTb Tak, 4YTOOLI Ban MOTOpa Haxogunca

B FOPU3OHTANIbHOM MOJIOXXEHUWN. 9



4.3 Cnoco6 perynmpoBKu NOMOXeHUs MoTopa

,uaHHbIe onepaunn OOJIKHbI BbINONTHATLCA TOJIbKO KBaJ'II/ICbI/ILWIpOBaHHbIM
nepcoHarom.

Bbicokas

Temneparypa
1. NpegBapuTensHO onpefe- 2. OTKn4NUTE Hacoc oT 3. Cneinte TennoHocuTenb
nnTe HanpaBneHns YCTaHOBKN  3MNeKTPUYeCKOro NUTaHWs 13 CUCTEMBI 1 NepeKponTe

3arnopHyto 3aABUXKY

Bblicokoe
naBrneHue

4. OTKpYTUTE BUHTbI C 5. YcTaHoBUTE Hacoc 6. OTkpoKTe 3anopHyto
BHYTPEHHUM LUeCTUrpaHHMkom B HYXXHOE nonoxexHne 3a[BWXKY, HanonHnTe n
(HEX) noaxoasiumm n 3acpukeunpyrte HEX 3anycTuTe cuctemy
KIHO4YOM BUHTaMN

A BHUMAHUE
MepekaynBaemMas XMOKOCTb MOXET ObITb XMOKOCTHIO BbICOKOW
Temneparypbl U BbICOKOro AaBneHns. [1o OTkpy4mBaHUs BUHTOB C
BHYTPEHHUM LuecTurpaHHukom (HEX), Heobxoammo cnutb ropsyyto
BOAY M3 CUCTEMbI 1 3aKPbITb 3anopHbIe BEHTUNN ¢ 06enx CTOPOH
aneKkTpoHacoca.

10



4.4 dneKkTponoaknt4yeHne

1. Mecta ans 2. MNpunoxuTte BUNKN 3. MNopkntoyeHne
NoAKMoYeHNs K COOTBETCTBYHOLLUM YCMELUHO BbINOSTHEHO
pasbemam 1 HaxmuTe
Ha HUX Ans dukcaumm
coenHeHns

5 YnpaBneHue Hacocom

5.1 NaHenb ynpaBneHusA

11



5.2 Paboumne xapakTepucTUKM Hacoca

NOCE X/1-4
H(m) AUTO
4.2
a5 CP Il
PP Il
28 CP I
1 PPI| >
CPI
14
SN cs il
0.7
0
0 02 04 06 08 1 12 14 16 18 20 22 24 26 Q)
NOCE X/1-6
H
(m) AUTO
6
5 CPIll
PP 1l
¢ _ < \
CPI
3 PP Il CcPI
PP
2
L csil cs
CS|
0
0 02 04 06 08 1 12 14 1.6 1.8 2 22 24 26 28 3 Q(m¥h)
NOCE X/1-8
H(m)
0 AUTO
7_5/\
CP Il
6
1 PPI
45
PP
3 CPI
PPI
15
Es) Ssn csm

0
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 3.2 Q(mih)
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5.3 O6o3HavyeHue pexnma paboTbl Ha Aucnnee Hacoca

Pexxumbl paboTbl Hacoca oTobpaxkaloTca Ha NaHenu ynpaBneHns Cneaywmm
obpasom:

Homep HasBaHue OnucaHue OTo6paxeHue

pexuma Ha gucnnee
0 CS Il (3aBoackasi MocTosiHHas ckopocTb
yCTaHoBKa) BpaLleHus, ckopoctb Il
1 AUTO ALanTUBHBIN peXum m
KpvBasi nponopuuoHansHoro
2 PP |
nepenaga Ap-v, ckopocTb |
KpvBasi nponopuuoHansHoro
3 PP I
nepenaga Ap-v, ckopocTb |l
KpviBasi nponopuuoHansHoro
4 PP 11l
nepenaga Ap-v, ckopocTsb I
KpvBasi noCcTossHHOrO nepe-
5 CPI
naga Ap-c, ckopocTb |
KpvBasi noctosHHoro nepe-
6 CP Il
naga Ap-c, ckopocTb |l
2 CP I KpuBasi nocTosiHHOrO nepe- m
naga Ap-c, ckopoctb I
8 cs | MOCTOsIHHAst CKOPOCTb m
BpaLLeHusi, CKopocTb |
9 cs i MocTosiHHasA CKOPOCTb m
BpaLLleHusi, ckopocThb |l
10 cs MocTosHHAs CKOPOCTb m
BpaLLeHusi, ckopocThb Il
11 PWM1 Mep.bii LED nHavkatop m
mMuraet
PWM2 ( Tonbko ans .
12 mogenen NOCE X/1-6 '\BAL?EZITA LED wrpukatop m
n NOCE X/1-8)
) Pexunm BHeLUHero pery- |
NMPOBaHNS CKOPOCTYU

] PP ] cP

1. Pabounit umkn Bxoga 1-100%, knaBula He MOXET NepeknioyaTe QPyHKLMK,
MoKa He OTCoeAUHEH CUTHanbHbI Kabernb.
2. MwuraeT B Te4eHue 1 cekyHabl 1 BbIKINOYaETCs B TedeHne 1 cekyHabl.

13



5.4 Opyrve cdyHKunmn

Pexnmbl pa60TbI Hacoca 0T06pa)KaFOTCF| Ha naHenun ynpasneHua cneayrwmm

obpasom.
DyHKUMA OnucaHue MpuHUMN paboThbl
YpaneHve YnaneHve Bo3gyxa 3axmunTe 1 yaepxvBante KHOMKy B TeYeHne
BO3AyXa 13 Hacoca, 4Tobbl 5 ceKkyHf, Moka He 3aropsATcs MHAMKaTOpPbI
obecneunTb LED1+LED2+LED3, a 3atem otnyctuTe. Hacoc
HopMarnbHyto paboTy | aBTomaTuyecky byaeT yaansTe BO3ayX B
(aTa dpyHKUMSA TeueHve 5 MUHyT. Bce cBeToaMoabl MEANEHHO
He BeHTUnupyet MWraioT BO Bpemsi BeHTunsiumu. Mocne BeHTu-
CcMCTeMy OTOMMEHWs) | NAUMU OH NeperaeT B NpeablayLwni pexum
paboTbl, U CBETOANOAbI NepecTaHyT MuraTb
Pexum aBTO- Mepe3anyck Hacoca | HaxmuTe n yaepxusanTte KHOMKY B Te4eHue
mMaTn4eckon NPVHYANTENBHO 8 cekyHf, noka He 3aropaTcs cBeToamoabl
pa3brnokupoBkM | (Hanpumep, nocne LED1+LED2+LED3+LED4+LEDS, a 3atem
Hacoca AnUTENBLHOrO otnycTuTe. Hacoc ByaeT HenpepbIBHO 3any-

NpocTosi B NETHWIA
nepvios)

cKaTbCs M OCTaHABMUBATLCS B TEYEHUE 5 MUHYT
Ans pa36nokupoBku. Bo Bpems aToit npoueaypsb!
BCe CBETOAMOoAb! BbICTPO MuratoT. Ecnu nocne
3anycka 1 OCTaHOBKM, B Te4eHne 5 MUHYT, Hacoc
CMOXeT HopMarbHO paboTaTb, TO CBETOAMOAb!
nepectatoT muratb. Ecnin Hacocy He ynaeTcsi
3anycTUTbCS B HOPMarnbHOM PEXMME, HAacoC
OCTaHaBMM1BAETCS U COOBLLAET KoA Hemcrnpas-
HOCTMW.

5.4 PWM (LLIUM) pexum

5.5.1 MpuHUMN paboTbl

Mpu nogkntoveHun curHana PWM (LLUVM), paboTa umpKynsiuMoHHOro Hacoca ynpas-
nsietca curHanom PWM. Ecnu curHan PWM oTcyTcTtByeT, pabota LmMpKynsaumoHHOro
Hacoca ynpaBnsaeTcsa BHyTPEHHEN NOrMKon ynpaBneHus.
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5.5.1 BxogHon PWM-curHan (KotnoBble cuctembl otonneHus P1)

Mpw BbicOKMX NpoueHTax curHana PWM (pabouve uuknbl) ructepesnc npesor-
BpaLLiaeT 3anyck U OCTaHOBKY LIMPKYNALIMOHHOTO Hacoca, eCrnv BXOAHOW curHan
konebnercs BOKpYr TOYKW nepekntoyeHust. MNpu HU3koM npoueHTe curHana PWM
CKOPOCTb LIMPKYMNALMOHHOMO Hacoca BbiCokast U3 coobpakeHWn 6e3onacHoCTy.
B cnyyae obpbiBa kabensi B cucTeMe ra3oBoro KoTna, LMpKynsLUMOHHBIA Hacoc
Oynet npopomkarte paboTaTb Ha MakCMMarnbHOM CKOPOCTY Ast OTBOAA Tenna ot
nepBUYHOTO TennoobmeHHuka. MpuHumn Takke paboTaeTt ANst LUPKYNALMOHHBIX
HacocoB, YTOObI rapaHTMPOBaTb Nepefady Tenna UMpKynsLMOHHbIM HACOCOM B
cnyyae obpbiBa cUrHanbHoro kabens.

n/Y/min A
max
I
|
|
I
|
|
i |
min | : T —\I/
05 8588 93 100 PWM%
BxoaHon curHan PWM (%) Pexum pabotkl Hacoca
0<PWM<5 MakcumanbHasa ckopocTtb: Max.
5<PWM <85 lMepemeHHas ckopocTb: max. to min.
85 <PWM <93 MuHumanesHasa ckopocTb: Min
85 <PWM < 88 O6nacTtb rucrepesuca: on/off
94 < PWM =100 Pexxum oxupanus: off
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5.5.3 BxogHo PWM-curHan (ConHe4Hble cucteMbl oTonneHus P2)

Mpwu HM3kux npoueHTax curHana PWM (pabounx LMKNoB) ructepesnc npeqor-

BpaLllaeT 3anyck 1 OCTaHOBKY LUMPKYNALWMOHHOIoO Hacoca, ecnu BXOZHOWN CuUrHan
KonebneTcs OKono TOYKU nepeknyeHna. Ha Hu3kmx npoueHTax curHana PWM
LlVIpKyJ'IﬂLI,VIOHHbIﬁ HacoC OCTaHOBUTCA NO COOGpa)KeHMFIM 6e3onacHocTu. Ecnu
CUrHan oTcyTCTByeT, Hanpumep, n3-3a O6prBa kabens, Ll,IApKyJ'IFlLI,VIOHHbIﬁ Hacoc

OCTaHOBMUTCS BO U3bexaHune neperpesa COMHEYHOW TEeMNNoBON CUCTEMBI.

n/Amin A

»

0 7 12 15

BxoaHon curHan PWM (%) Pexxum paboTbl Hacoca

O = = = = = — — — —

95 100 PWM %

0<PWM<=<7 Pexum oxnpanus: off

7 <PWM <12 O6nacTtb ructepesuca: on/off

12 <PWM <15 MuHumanbHas ckopocTs: Min

15 <PWM <95 [MepemeHHas ckopocTb: max. to min.
95 < PWM <100 MakcumanbHas ckopocTb: Max.
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5.5.4 PWM curHanbl

lanbBaHWYeckasi U30MaUmMsi B Hacoce [a

PWM BxopgsLime 4acTtoThl 100 —50000I1,
BxogHoe HanpspkeHne BbICOKOro yposHs U, 3.3—24V
BxogHoe HanpspkeHue HI3Koro yposHs U, <0.7v
BxoOHOM TOK BbICOKOrO ypoBHS |, 3.5mA~10mA
BxogHon pabounii umkn curHana PWM 0 —100%
MonspHocTb curHana drKCpoBaHHast
[nuHa curHanbHoro kabens <3m
Bpemsi HapacTaHus, Bpems cnaga < T/1000

T
t.on
PWM =T_on/T
90%
0,
u, 50%
10%
UIL 5
Bpemsi HapacTaHus % Bpems cnapa

5.5.5 PWM curHan o6paTHo cBA3u (NoTpebnsaemas MOLWHOCTb)

100 T Pe3epBHbI PEXNM (OCTaHOBKA)
90

80

BHumaHnue Mpenen npun 70 Bt

70 f----mmm-c- - pusssssssssssssssssssssssssnEnnnnnn

60

50

40

30

20

10

25 50 100 150 200

ABapI/IlZIHaH ocTaHoBKa: HencnpaBHOCTb, Hacoc 3361'IOKI/IPOBaH
ABapuiiHasa ocTaHOBKa: AnekTpuyeckas HeNCnpPaBHOCTb

MowHocTb [BT]
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100

Bpemsa
orpaHu-
YyeHus
QT (s)

WUHudopmaums o Hacoce

Mpo6Bnema nogknyeHns
PWM

Bpems npusHaHusa
HEeNpUrogHbLIM
Ans ganbHenwen
akcnnyartauum DT

(s)

95

0-60

Hacoc octaHoBunca ns-3a
NMOCTOSIHHOM Hencnpae-
HOCTU

0-600

90

0-30

Pexunm HekoppeKTHoW
pabotbl. Hacoc octaHo-
BUWIICS, HO BCe eLle dyHK-
unoHupyert. MNposepkTe
HaCTPOWKn

1-5

85

Pexunm HekoppekTHon
pabotbl. Hacoc octa-
HOBWIICS, HO BCE €eLle
dYHKUMOHUPYET

80

Pexxum HekoppeKTHoM
paboTbl. Hacoc pabortaer,
HO He C onTUMarnbHON
NPOV3BOAUTENBHOCTBIO

5-75

Hacoc pabotaet
HopMarnbHo, noJaeTcsi
MHOpMaLMs 0 MUTaHUK

Pexum oxugaHusi, Hacoc
rotoB k pabote

BeixogHon PWM-nHTep-
deic Hacoca NoBpexXaeH
(paboTa Ha MakcMMarnbHOM
CKOpPOCTH)

BbixogHas
yacToTa

75Ty +/- 5%
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5.5.6 CurHanbHoe coeiuHeHue

0 (KenTbin) 350£10

YepHbIn:
nposog 3a3emrnenns (GND)

2545 1
© (fepro) | ‘ KpacHbiit: Bxog PWM (ot
E [ o | )
I (KpacHuiin) N—‘:EEE.Q KOHTpornepa)

XKenTbin:
Bbixog PWM (o1 Hacoca)

6 TexHM4eckue OaHHble

HanmeeHMe nNTaHnA

1~230B, 50/60 'y

ZawmTa arneKkTpoasuratensa

BHewHssa 3awuTa He Tpe6yeTcs|

Knacc 3awmtbl kopnyca

P44

Knacc nsonauum

F

OTHOCUTENbHAsA BNaXHOCTb
BO3/1yXa

Makcumym 95 %, cpena 6e3 obpasoBaHua
KOHAeHcaTa

[aeneHne B cucreme

Makc. 1,0 MIMa (10 6ap)

BxogHoe gaBneHue

TemnepaTtypa MwuHumanbHoe
KUAKOCTH BXOHOE AaBreHune
<+75°C 0,005 Ma (0,05 6ap)
+95°C 0,028 Ma (0,28 6ap)
+110 °C 0,108 Ma (1,08 6ap)

EMC (cTaHpapT anekTpomar-
HUTHOW COBMECTUMOCTH)

EN61000-6-1; EN61000-6-3

MakcumanbHbIn ypoBeHb
3BYKOBOTO AaBfieHUs

<43dB (A)

Temnepatypa OKpy><atoLLen
cpeabl

ot 0°C go +40 °C

Makc. Temneparypa noBepXHOCTK

+125 °C

Temneparypa XuaKocTu

o1 -20 °C po +110 °C (TF110)

EEI (nhoekc
3HEepProadhPeKTUBHOCTM)

< 0,20 ona mopenen Ha 4 n 6 m
< 0,21 gna moagenen Ha 8 m
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7 HeucnpaBHOCTU, NPUYUHBI U CNOCOOLI yCTPaHEeHUs

Mpobnema Bo3moxHasa npuunHa Bo3moxHoe pelleHune

Hacoc He paboTtaet

HennoTtHoe nogknto-
YeHune kabensi NMTaHUA

Y6eautech, 4To Kabenb
HageXHOo U NNOTHO
NOACOEAMHEH K HAacocy

MoBpexaeHa anekTpo-
HMKa ynpaeneHus

Ob6paTtutech B
CEPBUCHbIN LIEHTP

Pabouyee koneco mnu
MOTOpP MOTyT ObITb
3a6oKMpOBaHbI

MonpobyiiTe ouncTnTb
paboyee koneco n
TMAPaBINYECKYH YacTb
OT BHELLHUX MexaHu4ye-
CKWX 3NEMEHTOB

LLlym B cucteme unu B
Kopnyce Hacoca

3arpsisHeHve BHYTpU
Hacoca

[eMoHTupyWTe Hacoc n
O4MCTUTE OT 3arpsas-
HEHUM

Bosgyx unwu ras B
cucTemMe unu kopnyce
Hacoca

Ypanute Bo3gyx unu ras
13 CUCTEMbI M Hacoca

Hacoc pa6oraer, Ho He
co3faert JaBneHue

3akpbiTa 3aABvKKa
B CUCTeMe nepeq
Hacocom

OTKpoviTe 3aABUKKY

Bosayx unu ras B
cMCTEME unm Kkopnyce
Hacoca

Ynanute Bo3gyx unu ra3
13 CUCTEMbI 1 Hacoca




B cnyuae c60eB, anekTpuyeckoe ynpasfieHne oTpearmpyer Ha HeKoTopble
HeuncnpaBHOCTU U 3alMTUT Hacoc. Kof 3awwyTel Ha naHenu aucnnes otobpaxaeTcs
B crieayloLem Buae:

Tun Oto6paxeHue Bo3moxHas Bo3moxHoe pelueHue
3aWmThbl OLLMBKM npuynHa
3awumTa ot m Potop 3abnokvpoBaH | OTCOeAnMHNTE MOTOPHYIO
BnoknpoBku YyacTb Hacoca U
poTopa npoBepkTE MOXET N
poTOp BpaLLaTbcs
cBobogHo. B cnyyae
HeobxoauMocCTH,
O4YMCTUTE OT 3arpsas-
HEHUI NOBEPXHOCTb,
cobepuTe Hacoc 1
3anyctuTe B paboTy
NMOBTOPHO
3awmTa oT “ Bxopgsiee Hanps- [MpoBepbTe BXoAdLLEE
BbICOKOTO YKEHWNE CrULLKOM HanpsbkeHue. B crniyyae
N HU3KOro BbICOKOE UK OTKITOHEHWSI OT HOPMb!,
Hanpsi- CMULLKOM HU3Koe obecneybte
XKeHuns HopMaribHoe BXxoasiLiee
HanpskeHue
3awuTa n OO6pbIB 04HONM UK 3ameHuTe Hacoc
oT o6pbiBa HeCKomnbKMX a3
dasbl BHYTPEHHeN Lenu
3awuTa oT - KopoTkoe 3amblkaHne | 3ameHuTe Hacoc
neperpysku
Mo TOKy
3awumTa ot — Ecnu Hacoc paboTaeT | OBecneysTe Henpe-
Cyxoro xoga 6e3 XNOKOCTVN BHYTPU, | PbIBHYHO nogady
cnycTtsa 1 MUHYTY KMOKOCTU B Hacoc
Hacoc ocTaHaBnuBa-
€TCs U NoKa3blBaeT
OLUMBKY Mo cyxomy
xoay

Mpumevanue:

» Bce pucyHku B 3TOM pyKOBOACTBE SIBMSIOTCA CXEMATUYHBLIMU, SNEKTPUYECKME HACOChI U
NPUHAANEXHOCTU, KyNIeHHbIE BaMU MOTYT YaCTUYHO UM MOMHOCTbLIO OTNMYaThCs OT Npes-
CTaBMNeHHbIX B JAHHON MHCTPYKLUMK.

* XapakTepuCTVKMN NpPoAyKTa NOCTOSIHHO YIy4LlaloTCst (BKMOYas BHELUHUA BUA, LBET U T.A4.),
B Crny4ae Kakmx-nmbo nameHeHu 6yaet caenaHo AOMOMHUTENBHOE YBEAOMIIEHME.
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8 lapaHTuUM usroroBuTens

MpeanpusaTne-n3roToBUTENb rapaHTUpPYeT:

1. CooTBeTCTBME XapaKTepucTuk HacocoB (HaCOCHbIX YCTaHOBOK, yCTpOIZCTB ynpas-
NeHna n gp. I'IpVIHa,D,J'Ie)KHOCTeﬁ) nokasarensam, ykasaHHbIM B OaHHoM WHCTPYKUUN.

2. HagexHyto n 6e3aBapuiiHyto paboTy HacOCOB (HACOCHbIX YCTAHOBOK, YCTPONCTB
yrnpaBneHus 1 ap. NpMHagnexHocTel) B Ux paboyem ananasoHe npu cobniogeHnm
I'IOTpe6VITeJ'IeM npaBnJ1 MOHTaXa, TeEXHN4YeCKoro OﬁCJ‘Iy)KVIBaHVIFI N aKcnnyatauuu,
yKa3aHHbIX B HACTOSILLEM NacrnopTe, a Tak e Npu cobntogeHnn yCrnoBuii TpaHcrnop-
TUPOBAHUA N XPaHEHUS.

3. be3Bo3mesgHoe ycTpaHeHue B kKpaTyanLnim, TEXHNYECKN BO3MOXHbIV CPOK,
OedeKToB B TeUYeHVe rapaHTUIHOIO CPpoKa 3a UCKIYEHEM CryyaeBs, Koraa
AedeKTbl U NONOMKMN NPOM3OLLIKN MO BUHE NoTpedbutens unu BcneacTeme Henpa-
BUITbHOTO TPAHCMOPTUPOBaHNS, XPaHEHUS, MOHTaXa 1 aKcrnyaTauuu.

M3HOC ynnoTHeHU (CanbHUKOBbLIX M CKOMNb3ALWMUX TOPLIEBbIX) HE ABNAETCS
NPUYMHON peknamauum.

[apaHTUiHbIe 0bA3aTeNbCTBa He PacnpPOCTPaHSATCS Ha Namribl, NPEeaoXpaHNUTenu,
YNIMOTHUTENbHbIE MPOKNaAKV 1 APYroi pacxodHbIn maTtepuarn.

lapaHTUIHBIA CPOK Ha Hacochl ycTaHaBnBaeTcs 24 MecaLa U ucuncnaeTcs

OT AaThl NpoAaxu oGopyaoBaHus, KoTopas NoATBep)KAAeTCA COOTBETCTBYIOLLIEN
3anucbto, 3aBepeHHol nevatbio Mpogasua B FapaHTUAHOM TarnoHe u/vnu LoKy-
MeHTe MpPoAaXxu, HO He no3aHee 3-X MecsALeB Co AHSA OTrpy3ku co cknaaa BUIO
PYC.

MarotoBuTens pekoMeHAyeT BBO B 3KCnyaTauuto o6opyp,OBava BbIMOMMHATb
cunamun aBToOpnU3oBaHHbIX CEPBUCHbIX cneumnanncTos.

3a HenpaBWI1bHOCTb Bbl60pa Hacoca (HaCOCHbIX YCTaHOBOK, yCTpOﬁCTB ynpasneHus
n op. I'IpVIHa,D,J'Ie)KHOCTeVI) npeanpmnAaTne-n3rotoBnTerib OTBETCTBEHHOCTU HE HECET.

Mpu HapyLIeHUM YCIIOBUIN MOHTaXa, TPAaHCNOPTUPOBAHUS, XpPaHEeHUs 1 aKCMlya-
Tauuu NpeanpusiTUe-M3roToBUTeSlb CHUMAET ¢ cebsl rapaHTuitHble obasaTenscTaa.

Mpy cobniogeHny yCnoBuin XpaHeH sl U TPaHCMOPTUPOBaHMS CPOK CryX0bl Hacoca
(HacoCHbIX YyCTaHOBOK, YCTPOWCTB yrpaBneHus u Ap. npuHagnexHocten) — 10 ner.
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JononHuTtenbHasa nHgopmauus

CpOK xpaHeHwus:

HoBoe 06opyaoBaHMe MOXET XPaHUTLCA Kak MUHUMYM B TedeHne 1 roga. O6opy-
[OBaHWe JOMKHO ObITb TLLATENBHO OYMLLEHO Nepes NOMeLEHNEM HA BPEMEHHOE
xpaHeHue. ObopyaoBaHue creyeT XpaHuTb B YACTOM, CYXOM, 3aLUMLLEHHOM OT
3amep3aHusi MecTe.

TexHuyeckoe obcnyxuBaHue:
O6opynosaHue He TpebyeT obcnyxunBaHusa. PekomeHayeTcs perynspHas nposepka
kaxable 12 000 y.

KpuTtepuu npeagenbHbIX COCTOAHUN:

OCHOBHbIM KpUTEPUEM NMPEeAErbHOro COCTOSIHUSA U3Oenusa ABNAETCA OTKa3 O4HOM Unu
HECKOMbKMX COCTaBHbIX YacTeln, PEMOHT UIN 3aMeHa KOTOpbIX He MpeayCMOTpPeHbI Unn
SBMSIOTCA 9KOHOMUYECKUN HeLlenecoobpasHbiM.

YTunusauusn:

Bnarogaps npaBunbHOM yTunu3auumn 1 Hagnexatiemy BTOPUHHOMY UCMONb30BaHNUIO
OaHHOro 1M3genua MoXHO n3bexaTb HaHeceHUs yulepba oKpyKatoLLen cpeae 1 Hera-
TMBHOIO BO3AENCTBUS HA 300POBbE MoaeN.

1. Ans yTunusaumm aHHOro n3fgenus, a Takke ero Yacten cnegyet npyBnekaTb rocy-
OapCTBEHHbIE UMY YaCTHbIE NPeanpUATUS NO YTUNMU3aLUN.

2. [ononHuTenbHyo MHOPMaLMIo O Haaexaluen yTunmsauum MOXHO Nony4mTs B
MyHuUMnanutete, cnyxbe ytunusauum nnu tam, rae usgenuve 6uino KynneHo
YKABAHWE: Hacoc He nognexuTt ytunusauum BmecTe ¢ 6biToBbIMU oTxogamu!

O6bem nocTaBKU

* LinpkynsiumMoHHbI Hacoc B cbope

* 2 NNOCKUX YNIOTHEHNS

* IHCTpYKLMS MO MOHTaXy U 3KCnnyartaumm
* Pe3bboBble coeanHeHUs

UHdopmauusa o gate nsrotoBrneHus

[aTa n3rotoBneHus ykasaHa Ha 3aBofcKoN Tabnmyke o6opynoBaHus.
PasbsicHeHWs1 No onpeaeneHnto 4aTbl M3roTOBMNEHMS:

Hanpumep: YYmmDDsssssss = 2204110262754

YY = rof, N3roToBIIEHUS

mm MeCSiL, U3roTOBMEHUS

DD [EHb N3roTOBMNEHNs

SSSSSSS = CEPUNHbBIA HOMEpP

OGopyaoBaHue COOTBETCTBYET TPe6OBaHUAM YKa3aHHbIX HUXKE TEXHUYECKUX
pernameHToB:

TP TC 004/2011 «O 6e30nacHOCTM HU3KOBOMLTHOrO 060PYA0OBaAHUSAY;

TP TC 020/2011 «OnekTpoMarHuTHasi COBMECTUMOCTb TEXHUYECKUX CPEeACTBY;

TP TC 010/2011 «O 6e3onacHOCTV MalnH 1 060pyaOBaHUNAY;

TP EASC 037/2016 «O6 orpaHu4eHnn NpUMEHEHUS OMAacHbIX BELLIECTB B U3AENMUAX
3MEKTPOTEXHMKM U PaONOSNTEKTPOHUKMY .

Ceptudhmkat cooteetrctBust NeEASC RU C-RU.MB09.B.00473/23, nencTBuTENEH C
11.07.2023 no 10.07.2028, BbigaH OC OO0 «HesaBucumas akcneptusay, atrectart
akkpegutaumm NePOCC RU.0001.11r609

Heknapauus cootBetcTBuss NeEASC N RU [1-RU.PA05.B.34026/23, pgenicTButenbHa ¢
14.07.2023 no 13.07.2028
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