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MonHoe cobrntogeHre gaHHOM WHCTPYKUUN ABNAETCA obsa3aTenbHbIM ycnosunem
MCnonb3oBaHA n3genma no Ha3Ha4eHU N KOPPEKTHOIo O6paLLl,eHVIF| C HUM.
Heobxoanmo cobrnitogaTth Bce YKa3aHuA B UHCTPYKUUN U 0603Ha4YeHNsa Ha n3genuu.

A NMPEOYNPEXOEHUE!
Moxanyncta, BHUMaTENbLHO NPOYMTaNTe MHCTPYKLMIO Nnepen
YCTaHOBKOW U MCNOJIb30BaHUEM.

B 4aHHOW MHCTPYKLMM MO MOHTaXY M SKCMNyaTalmmn UCMOoNb3YHTCS yKasaHus Nno
TexHuke Ge3onacHoCTV Ans NpeaoTepalleHns yuepba,

NPUYMHAEMOro UMYLLECTBY 1 NMoasM. HecobnogeHne 4aHHOW UHCTPYKLUMK NO
MOHTaXy ¥ 3KCNiyaTaumm cosgaeT yrposy Ans Nodein, okpyKatoLlen cpeabl 1
nspenusi. ATo BeAEeT K NoTepe BCeX NpaB Ha BO3MeLLeHNe YObITKOB.

A KBAITMOUKALIUA MEPCOHANA

Mepconan obsi3aH:

* BbITb 06y‘-IeHHbIM COormnacHoO MecCTHbIM npeanncaHnam no npeaorspalleHnto
HeCYacCTHbIX clly4aeB.

* Mpo4ecTb 1 MOHATL NHCTPYKLMIO MO MOHTaXY WM SKCNnyaTaumu.

MepcoHan pomkeH UMeTb KBanudukaumio B cnegytoLmx obnacrsax:

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

* MoHTax/AeMOoHTax AOMKEH BbINOMHATb CNeunanuct, obyveHHbI obpalleHuto ¢
HeobXOANMBIMU UHCTPYMEHTaMU 1 TPEBYIOLLMMUCS KpENEXHBIMU MaTepuanamu.
» O6cnyxmBaHne JOMKHO NPOM3BOAUTLCS NMLAMU, NPOLUEALLIUMU OBy4eHne Nno
NpUHLMNY OYHKLUMOHNUPOBAHUSI BCEW YCTaHOBKM.

OnpeaeneHune «amneKkTpuK»

OneKTPMKOM SIBNSETCS NNLO C COOTBETCTBYIOLWMM crieuunarnbHbiM o6pasoBaHueMm,
3HaAHUAMM U OMbITOM, KOTOPbI MOXET pacnosHaTh U 13bexaTb 0nacHOCTU Npwu
paboTe C 3eKTPMYECTBOM.

A PABOTbI C AJIEKTPOOBOPYAOBAHUEM

» AnekTpuyeckmne paboTbl AOMMKHbI MPOBOANTLCS TONbKO 3NIEKTPUKOM.

» CobntogaTb AeNCTBYOLWME B CTPAHE MCMONb30BaHNS OMPEKTMBbLI, HOPMbI U1
npeanvcaHuns, a Takke MHCTPYKLMN MECTHOIO NPeAnpuUsiTUS 3HeProcHaGXeHUs no
NOACOEAMHEHNIO K MECTHOW SMEKTPUYECKON CETU.

* [Mepen Havyanom nModbIX paboT OTKIHOYMTL U3OENMe OT SMEKTPOCETU U 3aLLUNTUTD
OT NOBTOPHOTO BKITHOYEHUS.

* Heo6xoamMmo 3almTuTb NOACOEAMHEHME YCTPONCTBOM 3ALLMTHOIO OTKITHOYEHUSI
npv nepenage Hanpsxenus (RCD).



* Napenue HeoBxoauMo 3a3eMnuTb.

» HeucnpaeHblili kabernb A0mkeH GbiTb HeMeaIeHHO 3aMeHeH KBanuguLUMpoBaHHbIM
3MEKTPUKOM.

- KaTeropuuecku 3anpelLeHo OTKpbIBaTb MOAyrb PErynnpoBaHnsa 1 yaoansaTtb
3MeMeHTbI ynpaBneHus.

 Bce paboTbl AOMKHbI NPOBOAUTLCS TOMBKO KBANMMULMPOBaHHbLIMY CrieLuanucTamu.
- 3akasunk 06g3aH 06ecneunTb 3aLUMTy OT Cry4anHOro NPUKOCHOBEHMUS ropsaYnX 1
TOKOBEAYLLMX KOMMOHEHTOB.

» HeucnpaBHble yNnoTHEHNSA 1 coeavHUTENbHbIE KaGenu noanexar 3ameHe.

A TPAHCIMOPTUPOBKA U XPAHEHUE

Cpasy nocre nonyyeHus u3genus

* HEMEAEeHHO NPOBEPUTL U3AENWe Ha BO3MOXHbIE NMOBPEXKAEHNS MPY TPAHCTIOPTUPOBKE;
* B cryyae obHapyXeHusl NOBPEXAEHWI NPy TPaHCMOPTUPOBKE CriefyeT Npeanpu-
HATb HeOGXoAMMbIE Lark, 0GPaTUBLLMCE K 3KCNEeAUTOPY B COOTBETCTBYHIOLLME CPOKM.

A OrPAHMYEHME MO AONYCKY K NCMNOJIb3OBAHUIO
NMPOOYKTA

KaTeropuyecku sanpeLiaeTcs AeTAM, HeleeCrnocoGHbIM JMLam Uiy Nuam ¢ orpa-

HUYEHHBIMU BO3MOXHOCTSIMU (€CIU OHU He 0By4eHbl 6e30NacHOMY UCMOSb30BaHMIO
3TOro NPOAYKTa U He MOHUMAIOT CBSI3aHHbI C 3TMM OMACHOCTEN) UCMoNb30BaTh 3TOT

npoaykT 6e3 NprcMoTpa KBanuguLMpoOBaHHOIO nepcoHana.

A OrPAHMYEHME NO AOMNYCKY K NCMOJIb3OBAHUIO
NMPOOYKTA

Cuctema, B KOTOPYIO yCTaHaBnMMBaeTCA HaAaCcOoC, AOJKHA BblAEPXMBATb MaKCU-
MarnbHO€e JaBrieHne Hacoca.

A BHECEHME U3MEHEHUWW, HE NPEQYCMOTPEHHbIX
NM3rOTOBUTEJIEM

M3roToBuTErb HE HECET OTBETCTBEHHOCTY 3a MioBble MOCINEACTBYS!, Bbi3BaHHbIE
U3MEHEHWSIMM, CAEeMaHHbIMU MOoMNb30BaTerieM areKTpoHacoca Unu aKkenyaraumuen
areKkTpoHacoca He B pabounx YCroBuUsiX.



1 BBepgeHue

BbicokoadhheKTUBHBIV LMPKYNSILMOHHBIN HACOC AN BOAAHBIX OTOMUTENbHbIX
CMCTEM CO BCTPOEHHBIM PErynaTopoM nepenaga AaBneHus (ganee anekTPOHHbIN
Hacoc). EcTb BO3MOXXHOCTb HacTpOKKM cnocoba perynupoBaHus 1 nepenaga
OaBreHns (Harmopa) 3a CYeT UBMEHEHUS YacToThl BpalleHns Hacoca. CtaTop
ABUraTens NorHOCTbIO 3KPaHMPOBaH, a BpaLlaloLLMecs YacTu NOorpy>XeHbl B YACTYHO
BOAY, 3TO UrpaeT BaXkHYH POsb B OXNaXXAEHNM 1 CMa3ke BO BpeMsi paboThbl.
OKpaHupyoLlas BTyfKa 3NEKTPUYECKOro Hacoca MMEET TOHKOCTEHHYIO CTPYKTYPY,
YTOObI MOMHOCTBIO 3AWMUTUTE BHYTPEHHUI CTaTop ABUratensi ot Bogdbl. Bpaluato-
LLMecs YacTu U3rOTOBIEHbI B BUAE KEPAMUYECKUX MOALUMMHUKOB U KEPaMUYECKMX
BpaLLaloLLMXCs BaroB, KOTOPblE YCTOMYMBLI K U3HOCY Y OMbIBAIOTCH YNCTOM BOAOWN,
oxriaxgaroT ABuraTternb U CHUXaloT WwyM. Hacoc He ByaeTt neperpyxeH Bo Bpems
paboTbl C MONHLIM HanopoM. Kak npaBuio, OH MOXET He HYXXAaTbCs B 06CNy»Xu-
BaHWW, €CNW UCMONb3yeTCHA NPaBUIbHO.

2 HaumeHoBaHue n pa3mepbl
2.1 PacwucpoBKa HAaMMeHOBaHUA

Mpumep: NOCE 25/1-4

NOCE | HassaHue moaenun Hacoca

25 Pe3bboBoe coegunHeHne DN 25 (Rp 1)

1 MuHMManbHbIA Hanop B [M]

4 MakcumanbHbIn Hanop B [M] npu Q = 0 M3y

2.2 TexHn4Yeckue gaHHble

OunameTtp Pe3b-

Makc. Hanps-
npucoe- o Hanop
a pacxopn XKeHune
AUHeHuA
MM M3y M B My Bt A
NOCE 25/1-4 25 1-4 25 |0.30
NOCE 25/1-6 25 G1% 3.2 1-6 45 | 0.50
NOCE 25/1-8 3.6 1-8 65 | 0.65
230 50/60
NOCE 30/1-4 2.9 1-4 25 10.30
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-

Mogenk npucoe- Makc. 1 rop Hamps-
. 6a pacxon P xenue

AWHeHusA

MM M3/Y M B My BT A
NOCE 25/1-
2130 25 | 1-4 25 1 0.30
NOCE 25/1 2% |61
6-130 3.2 1-6 45 0.50
NOCE 15/1-
4-130 22 | 14 | 230 5060 25 |0.30
NOCE 15/1-
6-130 15 | G1 | 24 | 16 45 | 050
NOCE 15/1-
8130 29 | 18 65 | 0.65

2.3 TexHU4YecKue AaHHble

G
l /
: HPY = L)
:l [
[ 1 \
L1 S
L2 L3
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 nepep NoaKIHYEHNEM K UCTOYHMKY MUTAHWS.
 Bo Bpems aKkcnnyatauumM MOXHO KacaTbCsl TONbKO MOAYSIS
perynpoBaHusi.
* Mepen nto6biMK paboTamMu faTk HACOCY OCTbITh.
 He 3anyckaiite Hacoc 6e3 Bofbl B CUCTEME.

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

3.2 lepen MoOHTaxoM y6eamnTech, YTo cucTeMa TpyG HageXHO NoacoeanHeHa, U
yGeauTech, YTO 3arps3HEeHUs!, OCTATKU Narky 1 NpoYne OTXoAbl yaaneHs! ns Tpyo.

3.3 Yb6eaunTech, YTO HACOC HAaxXOAMTCA B CyXOM 1 nNpoBeTpuBaeMom nomMmeLleHunn,
4YTOObI N3bexaTb KOPOTKOro 3aMblKaHUA 13-3a Bnarun Uiy nonagaHua 6pb|3r B
KOpNyC, a TaKkke rapaHTupoBaTtb €ro 4OCTYyNHOCTb A5A O6CJ'Iy>KVIBaHVIFI N 3aMeHbl.

3.4 Heobxogumo fo6aBuTb 3aLLUTHYIO KPbILLKY B COOTBETCTBUM C TpeboBaHAMU
Hapy>XHOW YCTaHOBKM, B TO e BPeMsl HEOBXOAMMO NMPUHATL Mepbl, YTOObI n3bexaTb
nonagaHunsi 6pbI3r 1 NPeAoTBPATUTL PUCK NOPAXEHWUS ANEKTPUYECKUM TOKOM MNpK
yCTaHOBKe BHYTpUW nomelleHus. [NpegynpexaeHne: He yctaHaBnuBawnTe B BaHHOW
KOMHaTe (unu nobom ApyroM NoOMeLLEeHNM C NOBbILLEHHOW BNaXXHOCTbIO), YTOObI
npefoTBpaTMTbL NonagaHve napa, BoAbl UNv BNarn B pacnpenenuTenbHyto KOpooky,
YTO MOXET NPUBECTU K yTEYKE TOKA.

3.5 HactosTenbHo pekoMeHayeTcs YCTaHOBUTL 3amnopHyo apMaTypy Ha Tpy6o-
npoBoge [0 U nocre Hacoca (neped BXOAHbIM U BbIXOLHbIM OTBEPCTUSIMU) AT1S
nocneayoLlero oGenyXmBaHus Hacoca.

3.6 T[locne 3aBepLueHMSA YCTAHOBKN HAacoca NOAKIIOYNTE UCTOYHMK NMUTaHKSA B Kave-
CTBE NUMOTHOIO 3anycka v yCTaHOBMTE MepeknioyaTenb perynnpoBki CKOPOCTU Ha
MaKC/MarnbHbI YPOBEHb, YTOObLI MPOBEPUTL NoAkntoyeHne. Bpemsi paboTbl npob-
HOro 3anycka He MoXeT npesbiwaTtb 10 cekyHa, 4ToObl 3bexaTb BIMAHUSA CYyXOro
X0Aa Ha Cpok crnyX0bl NOALWUMHUKA.

3.7 Korza Hacoc nogaet Bogy B CUCTEMY OTOMMEHUS], He NpUKacanTech K Hacocy
n/vnu gpyrum Tpy6am, 4ToGhbl He NOMNyYUTh OXOT.

3.8 Burnka nutaHus gorkHa bbiTb 0B6sA3aTensHO 3asemreHa. HagexHo nogkno-
YuTe KOHTAKT NPOBO/a 3a3eMIeHUs BUMKM MUTaHUSA K OTBEPCTUIO 3a3eMIIeHNs
BUINKM NUTaHUS. He nblTanTech 3aMeHUTb LLITeKep Hacoca.

3.9 OnekTponutaHve OOMKHO BObITb OTKMIOYEHO Nepen PerynmpoBKOV NOMOXEHUS
Hacoca unv nepeg nNobbIMK OENCTBUAMMN, KOTOPbIE MOTYT KOCHYTBCS Hacoca, koraa
Hacoc paboTaeT, 4tobbl 3bexaTb HeCcHacTHOro criyyas. MicknioyeHne kacaetcs
TOMbKO HacTpOWku paboTbl 1 NapamMeTPoB Hacoca, KoTopble MOryT ObITb BbINOI-
HEHbI TOMbKO MPU MNOAKIMHYEHHOM 3MEKTPONMTaHNM Hacoca.

3.10 PerynsapHo NpoBepsanTe HAaCOC U CBOEBPEMEHHO 3aMeHsTe ero B crny4vae
NoBpeEXAEHUS.



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

3.12 B 3umHee Bpewms, Korga Temneparypa okpyxatowen cpegbl Huke 0 °C,
Heo6xoAMMO MOMHOCTLIO CNUTL BoAdy U3 Tpyb, ecnu Hacoc nepecTtaeT paboTars,
BO M3bexaHne NoBpexAeHNs Hacoca OT Mopo3a.

3.13 B Tpy6bl TennocHabXeHUs Henb3s perynsipHo A06GaBnaTh XECTKYO BOLY
BO U3GexKaHUe HaKoMIeHUs KanbLus BHyTPU CUCTEMbI TPYG, KOTOPbIA MOXET
GrokmpoBaTh poTop.

4 YctaHOBKa M OKpyXatolias cpeaa
4.1 NepekaunBaeMble XNAKOCTU

Bopa cucrtem otonneHus nnm BoAOMMKONMBas CMECh C KOHLIEHTpaLUMen rmnukons

He 6onee 50% (HeobxoaMMa KOPPEKTMPOBKa pabounx xapakTepUCTUK Hacoca B
COOTBETCTBUM C MOBbILLIEHHLIM YPOBHEM BA3KOCTU U B 32aBMCMMOCTM OT MPOLEHTHOTO
COOTHOLLEHUSA KOMMOHEHTOB CMECK). Vicnonb3oBaTh TONbKO MapOYHble U3nenus ¢
aHTMKOPPO3NOHHBIMU NpuUcagKamu, cobnogaTte AaHHbIE MPOU3BOANUTENS N AaHHbIe
nacnopToB 6e3onacHocTu. Paboyas XnaKocTb AormkHa ObiTb HE 9PO3MOHHOW,
HEB3PbIBOONACHOW, 6€3 TBepAbIX BKITHOYEHNIA, BOMIOKOH 1 M1HepanoB ¢ pH 6,5-8,5.
Mpu ncnonb3oBaHWW OpyrMx NnepekavynBaemMbix cpef Heobxoaumo paspeLleHne
npounsBoauTenst Hacoca.

Makc. paboyee gasnexve 10 6ap (1.0 Mla)

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

Temnepatypa 85 °C 90 °C 110 °C
KMUOKOCTU
AT v MwuHuManbHoe 0,5m 2,8M 11,0m
) naBnexHve
Ha BXxofe 0,049 6ap 0,27 6ap 1,08 6ap




4.2 YcTaHOBKa

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

LLar 1 Lar 2 LWar 3

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 BbINOJTHATLCA TOJIbKO KBaJ'II/ICbI/ILWIpOBaHHbIM
nepcoHarom.

Bbicokas

Temneparypa
1. MNpegBapuTensHO onpeae- 2. OTKn4NUTE Hacoc oT 3. Cneinte TennoHocuTenb
nnTe HanpaBneHns YCTaHOBKM  3MNEeKTPUYECKOro NUTaHWs 13 CUCTEMBI 1 NepeKponTe

3arnopHyto 3aABUXKY

Bblicokoe
A naBrneHue

4. OTKPYTUTE BUHTBI C 5. YcraHoBuTe Hacoc 6. OTKpoONTE 3aMnopHyIo
BHYTPEHHUM LUeCTUrpaHHMkom B HYXXHOE nonoxexHne 3a[BWXKY, HanonHnTe n
(HEX) noaxoasiumm v 3admkenpynte HEX 3anycTuTe cuctemy
KIHOYOM BUHTaMn

A BHUMAHUE
MepekaynBaemMas XMOKOCTb MOXKET ObITb XMOKOCTHIO BbICOKOW
Temneparypbl U BbICOKOroO AaBneHns. [1o OTKpy4nBaHus BUHTOB C
BHYTPEHHUM LuecTurpaHHukom (HEX), Heobxoammo cnutb ropsyyio
BOAY M3 CUCTEMbI 1 3aKPbITb 3anopHbIe BEHTUNN C 06erx CTOPOH
aneKkTpoHacoca.

10



4.4 dneKkTponoaknt4yeHne

1. Mecta ans 2. MNpunoxuTte BUNKN

NoAKMoYeHNs K COOTBETCTBYHOLLUM
pasbemam 1 HaxmuTe
Ha HUX Ans dukcaumm
coenHeHns

3. MNoakntoyeHne
YCMELLHO BbINOJTHEHO

5 YnpaBneHue Hacocom

5.1 NaHenb ynpaBneHus

11



5.2 Paboumne xapakTepucTUKM Hacoca

NOCE X/1-4
H(m) AUTO
42

CP Il
PP Il

3.5

28 CPII

PP Il
21 PP

1.4
cs i
csINCs Il

0.7

0
0 02 04 06 08 1 12 14 16 18 20 22 24 26 Q(m’h)

NOCE X/1-6
H(m) AUTO
6
5 cPill
PP Il \/ \
4
cPll
3 PP Il -
) PP

csli CS il

CS|
0
0 02 04 06 08 1 12 14 16 18 2 22 24 26 28 3 Q(m’h)

NOCE X/1-8

H(m)

9 AUTO

7.5

CP Il

cs| csu  csm

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

Pexxumbl paboTbl Hacoca oTobpaxkaloTca Ha NaHeny ynpaeneHns cneaywmum
obpasom:

Homep HasBaHue OnucaHue OTo6paxeHue

pexuma Ha gucnrnee
0 CS Il (3aBoackasi MocTosiHHas ckopocTb
yCTaHoBKa) BpaLeHus, ckopoctb Il
1 AUTO ALanTUBHBIN peXxum m
9 PP | Kpu1Bas nponopLyoHansHoro m
nepenaga Ap-v, ckopocTb |
3 PP Il Kpu1Bas nponopLyoHansHoro m
nepenaga Ap-v, ckopocTsb |l
4 PP IIi KpviBas NponopLuoHansHoro m
nepenaga Ap-v, ckopocTb I
5 CPI Kpveas nocTosiHHOrO nepe- m
naga Ap-c, ckopocTb |
6 cPIl KpvBasi NocTosiHHOTO nepe- n
naga Ap-c, ckopocTb |l
7 CP I KpuBasi nocTosiHHOrO nepe- m
naga Ap-c, ckopoctb |l
8 cs | MOCTOsIHHAst CKOPOCTb m
BpalLLeHus, ckopocTb |
MocTosiHHasA CKOPOCTb m
9 csili BpaLleHusi, ckopocThb |l
MocTosHHAs CKOPOCTb m
10 esll BpaLLeHusi, ckopocThb |l
MepBbii LED nHavkatop m
11 PWM1 wnraer
PWM2 ( Tonbko ans .
1 NOCE X/1-8) mmraet
) Pexxunm BHeLUHero pery- |
NVPOBaHUsi CKOPOCTH

] 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.



5.4 Opyrve cdyHKunmn

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

obpasom.
DyHKUMA OnucaHue MpuHUMN paboThbl
YpaneHve YpaneHve Bo3ayxa 3axmunTe 1 yaepxvBante KHOMKY B TeYeHVe
BO3AyXa 13 Hacoca, 4Tobbl 5 ceKkyHf, Moka He 3aropsATcs MHAMKaTOpbI
obecneynTb LED1+LED2+LED3, a 3atem otnyctuTe. Hacoc
HopMarnbHyto paboTy | aBTomaTuyecky byaeT yaansTe BO3ayX B
(aTa dpyHKUMSA TeueHue 5 MuHyT. Bce cBeToaMOAbl MEANEHHO
He BeHTUnupyet MWraioT Bo Bpemsi BeHTunsiumu. Mocne BeHTu-
cMCTeMy OTOMMEHUs) | NAUMU OH NeperaeT B NpeablayLwni pexum
paboTbl, U CBETOANOAbI NEepecTaHyT MuraTb
Pexum aBTO- Mepe3anyck Hacoca | HaxmuTe n yaepxusanTte KHOMKY B Te4eHue
mMaTn4eckon NPVHYANTENBHO 8 cekyHp, noka He 3aropaTcs cBeToamoabl
pa3brokupoBkM | (Hanpumep, nocne LED1+LED2+LED3+LED4+LEDS5, a 3atem
Hacoca AnUTENBHOrO otnycTuTe. Hacoc ByaeT HenpepbIBHO 3any-

NpOCTOsi B NETHWI
nepvon)

cKaTbCsl M OCTaHABMUBATLCS B TEYEHUEe 5 MUHYT
Ans pa36nokupoBky. Bo Bpems aToit npoueaypb
BCe CBETOAMOAbI BbICTPO MuratoT. Ecnu nocne
3anycka 1 OCTaHOBKM, B Te4eHne 5 MUHYT, Hacoc
CMOXeT HopMarbHO paboTaTb, TO CBETOAMOAbI
nepectatoT muratb. Ecnin Hacocy He ynaeTcsi
3anycTUTbCS B HOPMarnbHOM PEXMME, HAacoC
OCTaHaBMM1BAETCS U COOBLLAET KoA Hemcnpas-
HOCTMW.

5.4 PWM (LLIUM) pexum

5.5.1 MpuHUMN paboTbl

Mpu nogkntoveHun curHana PWM (LLUWM), paboTa umpKynsiuMoHHOro Hacoca ynpas-
nsietca curHanom PWM. Ecnu curHan PWM oTtcyTcTtByeT, pabota LmMpKynsaumoHHOro
Hacoca ynpaBnseTcsi BHYTPEHHEN NOrMKOMN yrnpaBreHust.
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5.5.1 BxogHon PWM-curHan (KotnoBble cuctembl otonneHus P1)

Mpu BbicOKMX NpoueHTax curHana PWM (pabouve uuknbl) ructepesnc npesor-
BpaLLiaeT 3anyck U OCTaHOBKY LIMPKYNALIMOHHOTO Hacoca, eCrnv BXOAHOW curHan
konebnercsa BOKpYr TOYKW nepekntoyeHust. MNpu HU3kom npoueHTe curHana PWM
CKOPOCTb LIMPKYNALMOHHOMO Hacoca BblCokast U3 coobpakeHWn 6e3onacHoCTy.
B cnyyae obpbiBa kabensi B cucTeMe ra3oBoro KoTna, LMpKynsLUMOHHBIA Hacoc
Oynet npopomkaTte paboTaTb Ha MakCMMarnbHOM CKOPOCTY ANsi OTBOAA Tenna ot
nepBUYHOTO TennoobmeHHuka. MpuHumn Takke paboTaeTt ANst LUPKYNALMOHHBIX
HacocoB, 4TOObI rapaHTMPOBaTb Nepefady Tenna UMpKynsLMOHHbIM HACOCOM B
cnyyae obpbIBa cUrHanbHoro kabens.

n/'/min A
max -
I
|
|
I
|
|
i 1
min | : T —\I/
05 8588 93 100 PWM %
BxoaHon curHan PWM (%) Pexum pabotbl Hacoca
0<PWM<5 MakcumanbHasa ckopocTtb: Max.
5<PWM <85 lMepemeHHas ckopocTb: max. to min.
85 <PWM <93 MuHumanesHasa ckopocTb: Min
85 < PWM < 88 Ob6nacTtb rmctepesuca: 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 curHan
KonebneTcs OKono TOYKU nepeknyeHna. Ha Hu3kmx npoueHTax curHana PWM
LlVIpKyJ'IﬂLI,VIOHHbIﬁ HacoC OCTaHOBUTCA NO COOGpa)KeHMFIM 6e3onacHocTu. Ecnu
CUrHan oTcyTCTBYyeT, Hanpumep, n3-3a O6prBa kabens, Ll,IApKyJ'IFlLI,VIOHHbIﬁ Hacoc

OCTaHOBMUTCS BO U3bexaHune neperpesa COMHEYHOW TEeMnnoBON CUCTEMBI.

n/'/min A

max -

min -

»

0 7 12 15

BxoaHon curHan PWM (%) Pexxum paboTbl Hacoca

O = = = = — — — — —

95 100 PWM %

0<PWM<=<7 Pexunm oxunpanus: off
7<PWM<12 O6nacTtb ructepesuca: on/off
12 <PWM <15 MuHumanbHas ckopocTb: Min
15 < PWM < 95 [lepemeHHasa ckopocTb: max. to min.
95 < PWM <100 MakcumanbHas ckopocTb: Max.

16




5.5.4 PWM curHanbl

lanbBaHWYeckasi U30MaUmMsi B Hacoce [a

PWM BxopgsLime 4acTtoTbl 100 —50000I1,
BxogHoe HanpspkeHne BbICOKOro ypoBHs 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 rKCUpOBaHHast
[nuHa curHansHoro kabens <3m
Bpemsi HapacTaHus, Bpemsa cnaga < T/1000

T
t_on
PWM =T_on/T
90%
0,
u, 50%
10%
lJiL 5
Bpemsi HapacTaHus % Bpems cnapa

5.5.5 PWM curHan o6paTHo cBA3u (NoTpebnsaemas MOLWHOCTb)

100 7 Pe3epBHbI pexuM (0CTaHOBKa)
90

80

BHumaHnue Mpenen npun 70 Bt

70 f-------------pussssssssssssssssssssssssnnmnnnnnn

60

50

40

30

20

25 50 100 150 200

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

MowHocTb [BT]
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100

Bpems
orpaHu-
YyeHus
QT (s)

UHdopmaums o Hacoce

Mpo6Gnema nogknyeHns
PWM

Bpems npusHaHua
HEeNpUrogHbLIM
Ans ganbHenwen
akcnnyartauum DT

(s)

Mpwo-
puter

95

0-60

Hacoc octaHoBunca ns-3a
NMOCTOSIHHOWM Hencnpae-
HOCTU

0-600

90

0-30

Pexunm HekoppeKTHOW
pabotbl. Hacoc octaHo-
BWIICS, HO BCe eLle dyHK-
unoHupyer. MNposepkTe
HaCTpOWKn

1-5

85

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

80

Pexunm HekoppeKTHOW
paboTbl. Hacoc pabortaer,
HO HE C ONTMManbHOM
NPON3BOANTENBHOCTHIO

5-75

Hacoc pabotaet
HopMarbHo, noJaeTcsi
MHdOpMaLMs O MUTaHUK

Pexum oxupgaHusi, Hacoc
rotoB k pabote

BeixogHon PWM-nHTep-
deic Hacoca NoBpexXaeH
(pabota Ha MakcMMarnbHoMn
CKOpOCTH)

BbixogHas
yacToTa

75Ty +/- 5%
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5.5.6 CurHanbHoe coeguHeHue

0 (KenTbin) 350£10

YepHbIn:
nposog 3a3emrnenns (GND)

2515
G (YepHbiit)
| (KpacHblin) |

KpacHbini: Bxog PWM (ot
KOHTponnepa)

XKenTbin:
Bbixog PWM (o1 Hacoca)

6 TexHM4eckue OaHHble

HanmeeHMe nNTaHnA

1~230B, 50/60 'y

ZawmTa aneKkTpoasuratTensa

BHewHssa 3awuTa He Tpe6yeTcs|

Knacc 3awmtsl kopnyca

IP44

Knacc nsonauum

F

OTHOocuTENbHasA BNaXHOCTb
BO3ayxa

Makcumym 95 %, cpena 6e3 obpasoBaHua
KOHZeHcaTa

[aeneHne B cucreme

Makc. 1,0 MIMa (10 6ap)

BxogHoe gaBneHue

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

EMC (cTaHpapT anekTtpomar-
HUTHOW COBMECTUMOCTH)

EN61000-6-1; EN61000-6-3

MakcumanbHbIn ypoBeHb
3BYKOBOIO AaBfeHunst

<43dB (A)

TemnepaTypa OKpy><atoLLen
cpeabl

ot 0°C go +40 °C

Makc. TemnepaTypa noBepXHOCTU

+125 °C

Temnepatypa XuaKocTu

o1 -20 °C po +110 °C (TF110)

EEI (vnoekc
3HEepProahPeKTUBHOCTM)

< 0,20 ona mopenen Ha4 n 6 m
< 0,21 ona moaenen Ha 8 m
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7 HeucnpaBHOCTU, NPUYUHBI U CNOCOOLI yCTPaHeHUs

Mpobnema Bo3moxHasa npuumHa Bo3moxHoe pelleHune

Hacoc He pabotaet

HennoTtHoe nogknto-
YeHune kabensi NnUTaHUS

Y6eautech, 4To Kabenb
HageXXHOo U NNOTHO
NMOACOEAMHEH K HAacocy

MoBpexaeHa anekTpo-
HVKa ynpaeneHus

Ob6paTtutech B
CEPBUCHbIN LEEHTP

Pabouyee koneco nnu
MOTOpP MOTyT ObITb
3a6oKMpOBaHbI

MonpobyiiTe ouncTnTb
paboyee koneco n
TMAPaBINYECKYHO YacTb
OT BHELLHUX MexaHun4ye-
CKWX 3NEMEHTOB

LLlym B cucteme unu B
Kopnyce Hacoca

3arpsisHeHve BHYTpY
Hacoca

[eMoHTupyWTe Hacoc n
O4MCTUTE OT 3arpsas-
HEeHUN

Bosayx unu ras B
CUCTEME UNU Kopnyce
Hacoca

Ypanute Bo3gyx unu ra3
13 CUCTEMBI M Hacoca

Hacoc pa6oraer, Ho He
co3faert JaBneHue

3akpbiTa 3aABuKKa
B CUCTeMe nepeq
HacocoMm

OTkpoWnTe 3aaBWKKY

Bosgyx unwu ras B
cucTeMe unu kopnyce
Hacoca

Ypanute Bo3fyx unu ras
13 CUCTEMbI U Hacoca




B cnyuae c60eB, anekTpuyeckoe ynpasfieHne oTpearmpyer Ha HeKoTopble
HeuncnpaBHOCTU U 3alMTUT Hacoc. Kof 3awwyTel Ha naHenu aucnnes otobpaxaeTcs
B criegyloLem 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
HeobxoanuMocCTH,
O4YMCTUTE OT 3arpsas-
HEHUI NOBEPXHOCTb,
cobepuTe Hacoc 1
3anyctuTe B paboty
NMOBTOPHO
3awmTa oT “ Bxopsiee Hanps- [MpoBepbTe BXoAdLLEee
BbICOKOIO XKEHWNE CrULLKOM HanpsbkeHue. B crniyyae
N HU3KOro BbICOKOE UK OTKITOHEHWS OT HOPMb!,
Hanpsi- CMULLKOM HU3Koe obecneybte
XKeHus HopMarbHoe Bxoasiliee
HanpskeHue
3awuTa n OO6pbIB 04HONM UK 3ameHuTe Hacoc
oT o6pbIBa HeCKomnbKMX a3
dasbl BHYTPEHHeN Lenu
3awuTa oT - KopoTkoe 3amblkaHne | 3ameHuTe Hacoc
neperpysku
o 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 MHCTPYKLUMN.

* XapakTepuCTVKM1 NpoayKTa NOCTOSIHHO YIy4llaloTcst (BKMOYas BHELUHUA BUA, LBET U T.A4.),
B Crny4ae Kakux-nmbo nameHeHu 6yaet caenaHo AOMNOMHUTENBHOE 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) nokasarensm, ykasaHHbIM B OaHHoM WHCTPYKUUN.

2. HapexHyto n 6e3aBapuiiHyto paboTy HacOCOB (HACOCHbIX YCTAHOBOK, YCTPONCTB
yrnpaBneHus n ap. NpMHagnexHocTeln) B nx pabodyem gnanasoHe npu cobniogeHnm
I'IOTpe6VITeJ'IeM npaBwuJ1 MOHTaXa, TeEXHN4YeCKoro OﬁCJ‘Iy)KVIBaHVIFI N aKcnnyatauuu,
yKas3aHHbIX B HACTOSILLLEM MacnopTe, a Tak e npu cobnoaeHun ycroBuii TpaHcnop-
TUPOBAHUA N XPaHEHUS.

3. be3Bo3mesgHoe ycTpaHeHue B kKpaTyanLnim, TEXHNYECKN BO3MOXHbIV CPOK,
OedeKToB B TeYeHVe rapaHTUIHOIO CpoKa 3a UCKIYeHeM Cryyaes, Koraa
AedeKTbl U NONOMKN NPOM3OLLIKN MO BUHE NoTpebutens unu BcneacTeme Henpa-
BUITbHOTO TPAHCMOPTUPOBaHNS, XPaHEHUS, MOHTaXa 1 aKcrnyaTaumm.

M3HOC ynnoTHeHU (CanbHUKOBBIX U CKOMb3ALWMNX TOPLEBbIX) HE ABMSETCS
NPUYMHON peknamaLum.

[apaHTUiHble 0bsa3aTeNbcTBa He PaCcMpPOCTPaHSATCS Ha NaMmribl, MPeaoXpaHUTenu,
YNINOTHUTENbHbIE MPOKMNaAK/ 1 APYrov pacxodHbI maTtepuwarn.

[apaHTUIHBIA CPOK Ha Hacocbl ycTaHaBnBaeTcs 24 MecaALa U ucuncnaeTcs

OT AaThl NpoAaxu oGopyaoBaHus, KoTopas NoATBep)KAAEeTCA COOTBETCTBYIOLLIEN
3anucbto, 3aBepeHHol nevatbio Mpogasua B FapaHTUAHOM TarnoHe u/vnu 4oky-
MeHTe Mpoaaxu, Ho He No3aHee 3-X MecsALEeB Co AHSA OTrpy3ku co cknaaa BUITO
PYC.

WarotoButens pekoMeHAyeT BBO B IKCnyaTauuto o6opyp,OBava BbIMONMHATb
cunamuy aBToOpnU3oBaHHbIX CEPBUCHbIX cneunanncTos.

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

Mpv HapyLeHnn YyCNOBMIN MOHTaXa, TPaHCMOPTUPOBAHWS, XPaHEHMS 1 3KCMya-
Tauumn npeanpuaTue-n3rotoBUTeNb CHUMAET ¢ cebs rapaHTUiHble obsi3aTenscTBa.

Mpy cobniogeHny yCrnoBuin XxpaHeH sl U TPaHCMOPTUPOBaHMS CPOK Cryx0bl Hacoca
(HacoCHbIX YCTaHOBOK, YCTPOWCTB yrpaBeHus 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 obcnyxunBaHuda. PekomeHayeTcs perynspHas nposepka
kaxable 12 000 y.

KpuTtepuu npeagenbHbIX COCTOAHUN:

OCHOBHbIM KpUTEPMEM NMpeaerbHOro COCTOSIHUSA U3Aenusa ABNAETCA 0TKa3 O4HOM Unu
HECKOMbKMX COCTaBHbIX YacTel, PEMOHT UIN 3aMeHa KOTOpbIX He MpeayCMOTPeHbI Unn
SABMSIOTCA 9KOHOMUYECKUN HeLlenecoobpasHbiM.

YTunusauusn:

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

1. Ans yTunusaumu aHHOro U3fenus, a Takke ero Yacten crnegyet npyBnekaTb rocy-
OapCTBEHHbIE UMY YaCTHblE NPeanpuUATUs NO YTUMU3aLUN.

2. [ononHuTenbHy MHOPMaLMo O Haaexallen yTunms3auum MOXHO Nony4mTs B
MyHUUMNanuMTeTe, crnyx6e yTunusauum unu tam, rae nsgenve 6uino KynneHo
YKABAHWE: Hacoc He nognexuTt ytunusauum BmecTe ¢ 6biToBbIMU oTxogamu!

O6bem nocTaBKU

* LinpkynsiumMoHHbIN Hacoc B cbope

* 2 NNOCKUX YNIOTHEHNS

* IHCTpYKLMS MO MOHTaXy U 3KCnnyartaumm
* Pe3bboBble coeanHeHUs

UHdopmauusa o gaTte usrotoBrneHus

[aTa n3rotoBneHus ykasaHa Ha 3aBocCKON Tabnuyke o6opynoBaHus.
PasbsicHeHWst No onpeaeneHnto 4aTbl M3roTOBMNEHMS:

Hanpumep: YYmmDDsssssss = 2204110262754

YY = rof, N3roToBIIEHUS

mm MeCSIL, U3rOTOBMEHUS

DD [EHb U3roTOBMNEHUS

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 CPEACTBY;

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

TP EASC 037/2016 «O6 orpaHU4eHnn NPUMEHEHNS OMAacHbIX BELLECTB B U3AENMUAX
3MEeKTPOTEXHMKM U PAONOSNEKTPOHUKMY .

Ceptudpmkat cooteetctBust NeEASC RU C-RU.MB09.B.00473/23, nencTBuTENEH C
11.07.2023 no 10.07.2028, BbigaH OC OO0 «HesaBucumas akcneptusay, atrectar
akkpegutaumm NePOCC RU.0001.11I609

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