IHCTpyKUis YY)

3 eKcnnyartauii TERMOJET

TBE

LmpkynsauinHi Hacocn «in-line»
3 YaCTOTHUM PErytBaHHAM o
ermojet.com.ua

YBATA! Mepep, NyCKOM NepeKoHaUTecs, L0 eNIeKTPOHACOC HaAiiHO 3a3eMJIeHO Ta

BCTaHOBJIEHO NPUCTPIll 3aXUCHOTO BUMKHEHHS. He TopkaiiTecs Hacoca nif yac po6otu i
He BMUKaliTe iioro 6e3 Boau — po6oTa «Hacyxo» PyMHYE YL iIbHEHHS.
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Osikyemo, o obpanu Hawly NpoayKLito. YBaXKHO NpoYnTanTe LK IHCTPYKLiO Nepen MOHTaXeM
i nouaTkoM ekcnnyaTauii Ta 36epiranTe ii NPOTArom ycboro CTpoKy cnyxbu Hacoca.

/\ MonepepykeHHs

O6MeXXeHHS Wo[0 nepcoHany
1. [itam i ocobam 3 06MexeHVMU (hi3UUHUMU, CEHCOPHUMU YN PO3YMOBUMYM MOXKITMBOCTSIMY, &
Takox ocobam 6e3 BignoBigHOro 4ocsigy abo 3HaHb [,O3BONIEHO KOPUCTYBaTUCS BMPOBOM nnLie

nig Harnsgom abo nicns iHCTPYKTaxy Lono0 6e3nevyHoro BUKOPUCTAHHS Ta NOB’S3aHNX
Hebesnek.

2. [itAamM 3abopoHeHO rpatucs 3 BUpobom.
3. bes Harnaay Aitam 3a6opoHeHo YMCTUTY BUPiI6 abo BUKOHYBaTK MO0 TeXHIYHE 06CNyroByBaHHS.

Tuck

1. CucTeMa, B SiKil yCTAaHOBMIEHO HACOC, MA€E BUTPUMYBATV MaKCUMalbHWUI TUCK, LLLO MO0 CTBOPHOE
Hacoc.

EnekTpo6esneka

1. XXvBNieHHs [,03BOMIEHO NOAABATY JIMLLE 3a HASBHOCTI 3ac0biB 3axmCTy, nepeadaveHnx YNHHUMN
HOpMaMu KpaiHu, fie BCTaHOBNEHO BUpI6.

BHeceHHA 3MiH ao Bupoﬁy
1. SIKW,0 eNneKTPOHACOC PO3KPUTO, 3MIHEHO UM EKCMYyaTyETbCS N03a PEKOMEHA0BAHUM PEXUMOM
abo Bcynepey byab-sKil BKasiBLi L€l IHCTPYKLUiT, BAPOOHMK He rapaHTye npaBuabHOI poboTun
Hacoca 1 He Hece BigNoBiAaNbHOCTI 32 CNPUUNHEH] 36UTKMN.
2. BUpobHUK He Hece BiAnoBiganbHOCTI 32 MOXJIMBI MOMWUIKYM B Ll IHCTPYKL,i, CNPUYMHEHI ApYKOM

abo TupaxyBaHHsM, i 3anu1wae 3a coboto NpaBo BHOCUTY [0 BUPODY 3MiHU, SIKi BBaXKA€E
noTPiBHMMM UM KOPUCHMMM, 6€3 3MIHWN NOr0 OCHOBHUX XapaKTepUCTUK.

I. YMOBHIi NO3HauYeHHS B iHCTPYKLil

A nonepemKeHHa. He,EI,OTpVIMaHHFl BMUMOInM MOXe Npu3BecTn A0 TpaBMyBaHHA nogen.
@ OGepe)KHo. He,D,OTpI/IMaHHﬂ BMMOIn MOXe Npu3BecTn A0 NOWKOOXXEeHHA obnapgHaHHs.

El MpumMiTka. MosiCHEHHS WOA0 eKcnyaTadil.

II. 3aranbHi BigoMocCTi

Hacoc TBE — ue umpkynsiuinHuin Hacoc «in-line» 3 4aCTOTHUM perynBaHHSAM, CTBOPEHUI Ha
6asi Hacoca cepii TB. 3aBasku BbygoBaHOMY 4acTOTHOMY MepeTBoptoBady Ta MembpaHHOMYy
6akoBi BiH 3abe3mnevye poboTy 3 NiATPMMAHHAM CTaNoro TUCKY.

Cepis Mae KOMMaKTHY KOHCTPYKLitO, BUPI3HAETbCS EHEProowafHiCTI0O Ta EeKOJOriYHICTH,
6e3neKoto 11 HafiMHICTIo, NNerko po3bupaeTbea Ta 36upaeTbea i nig’egHyeTbea 6e3nocepenHbo
no Tpybonpososy.



III. IpeHTUdiKauia BUpoby

1. 30BHiLLHIM BUrNAaq,

YacTtoTHUI nepeTBoptoBay

Hacoc

OnopHa nnuTa — amB. po3gin IX,
MOHTaXHi po3mipu

2. KoHCTpyKLUia

Bupi6 Mae po3’eMHy KOHCTPYKLiO 3 BepxHiM po3bupaHHsM: Hacoc obcnyroByetbcs 6e3
neMoHTaxy Tpybonposogy. Hacoc ykomnnektoBaHo paBuryHom cepii IE3, yHiBepcanbHUM
TOPLLEBUM YLLIIbBHEHHAM | TEPMOCTIKMM 'YMOBMM YLLiNTbHIOBA/IbHUM KiflbLEM.

3. Mo3HaueHHA Mogaeni
TBE 50-35/2-S

TBE Tun Hacoca: UMpKYA[aLINHWIA «in-line» 3 YaCTOTHUM peryntoBaHHAM
50 piameTp Bxomy Ta Buxogy, Mm — DN 50
35 HOMiHaNbHWI Hanip, M
KiNbKICTb NONOCIB ABUTYHA

S Martepian pobo4oro Koseca: HepKaBitoua cTanb (6e3 iHOeKcy — YaByH)



IV. TpaHcnopTyBaHHS Ta NifinMaHHSA

1. TpaHCNOPTYBaHHA

Hacoc peTenbHo BunpobyBaHO Ta MepeBipeHO Ha 3aBOAi 1 CreujanbHO 3anakoBaHO Afis
nepeMillleHHs, HaBaHTaXXeHHA Ta pPO3BaHTAXXEHHA HaBaHTaxyBauyeM abo nopibHum
obnagHaHHAM.

2. MipginmMaHHAa

Q NMONEPEOXXEHHA
Yci ABUryHW OCHaleHo puM-bonTamu gns nigiiMaHHs Hacoca B 36opi. MigHiMaTh
noTpibHo 3a ABa pMM-601TM OLHOYACHO, @ He 3a O MH.

PucyHok 1. MigiiMaHHsa Hacoca HeMIOHOBUMM CTPONaMm



V. Cdhepa 3acTtocyBaHHA

1. YMoBuM ekcnnyatauii

1. Poboumnin Tuck < 1,6 MMMa; pnsi ocobamnBUX yMOB BU3HAYAETHCS 3riAHO 3 yMOBaMU
3aMOBJ/IEHHS.

2. TemnepaTypa LOBKiNNa — He BuLLe Hixx 40 °C, BiGHOCHa BOJIOTICTb — He BULLE HiX 95 %.

3. MokasHuk pH nepekavyBaHoro cepegoBuwa — 5-9, Temnepatypa cepegosuita — Big 0 °C
no +120 °C.

4. 06’eMHa YacTka TBEpPAMX YacToK y cepenoBulli < 0,2 %, po3Mmip yactok < 0,2 Mmm.

5. Hacoc cnig, TpuMaty nogani Bif, 1erko3anMmncTux i BUbyxoHeb6esneuHmnx pevyoBmH Ta
I)Kepen Tenna i yCTaHOBOBAaTW Ha HEroptounx MaTepianax, Hanpuknag, Ha metari.

6. SKLL,0 HACOC YCTAaHOBIIEHO B efleKTpoLuadi YM iHWOoMy 3akpuToMy 06’eMi, MOTPIGHO
nepenbaunTi BEHTUNATOPM abo iHLIEe OXONOAKEHHS Ta BEHTUNSLINHI 0TBOPY, W06
TemMnepatypa BcepeauHi He nepesuityBana 40 °C: iHakLe YaCcTOTHUI NepeTBOprOBaY
MOXe BUNTW 3 najy Yepes neperpis.

2. Tanysi 3actocyBaHHSA

Hacocu cepii TB 3acToCOBYIOTb y CUCTEMax TPaHCMOPTYBaHHSA XOJIOOQHOI Ta raps4voi BoAw,
NiABULLEHHS TUCKY A LMPKYNSALLIT:

© CUCTEMM OMaNEHHS; * NMPOMUCNOBI CUCTEMU OUMLLEHHS;
- palioHHe BOOOMOCTaYaHHS; * 3arasibHOMPOMMCIOBI CUCTEMMU
* BTOPUHHE NiABULLEHHS TUCKY Y BUCOTHUX BOAOMNOCTa4aHHs;
bynisnsx; © LMPKYNSILLsS Ta OXONIOOXXEHHS B CUCTEMaX
- XXWB/EHHS KOTNIB; KOHAMLIOBaHHS;

N FOCI'IO,EI,apCbKO-nOGyTOBe BOAOONOCTa4YaHH4A.

Po6oua Touka Ma€e nexatu B Mexax 3asB/IeHOro AianasoHy XapakTepucTuk — e
Tak Hacoc npautoBaTume 6e3neyYHo Ta EKOHOMIUHO.

3. NepekauyBaHe cepepoBuLle

PionHa Mae 6yTu uncToro, ManoB’si3Kol, HeBMbyxoHebesneuHowo, 6e3 TBepAMX 4YacTok i
BOJTOKHUCTMX AOMILLOK, SIKi MEXAHIYHO UM XiMIYHO MOLLIKOAXKYHTb HAcOC:

- BOAA CUCTEeM onasieHHs (AKicTb Boau — 3a © TEXHONOTIYHI pionHY;
YMHHUMU HOPMAMK A1 CUCTEM rapsayoro - MOM’IKLIEHA BOAA;
BOAI0MOCTadaHHs); - rapsya Boga nobyToBUX CUCTEM.

- oxonopnxyBasibHa pi,D,l/l Ha;

FAKLLO rycTMHA Ta B’S3KiCTb PigMHM NepeBULLYOTb MOKA3HUKM YMCTOI BOAU, MOXKIINBI: CYTTEBE
NafiHHA TUCKY, TOMITHE 3HWXEHHS TigpaBniyHUX XapaKTEPUCTUK, 3HAUHEe 3POCTaHHS
CNOXMBAHOI NOTY)XXHOCTI ABWUryHa. Y TAKOMy pasi Hacoc MoTpPibHO KOMMMEKTYBaTW ABUFYHOM
6inbLUOI NOTYXXHOCTI — WoA0 A060py 3BEpHITLCSA [0 nocTadanbHyka Termojet.

FAKLLO pigvHa MICTUTb MiHEpasbHi Y1 ONIMBHI PeYOBUHM, XiMikaTy abo iHaKLLe BiApiSHAETLCS Bif,
UMCTOT BOAMW, YLLiNTbHIOBAsbHI KiNbLA f06MpatoTb OKPEeMO Nif, KOHKPETHE CepefoBuLLe.



VI. MoHTaXx

1. YMoBM BCTAHOBJIEHHSA

é NMONEPEQXXEHHA
AKLWO nepekayvyoTb BUCOKO- UM HU3bKOTEMMNEPATYPHY, TOKCUYHY abo iaKy piauHy,
NoTPiBHO BXUTM 3aXMCHUX 3ax04iB AN18 6e3neKku nepcoHany.

Hacoc ycTaHOBMIOIOTL Yy CyXOMy, MPOXONOAHOMY, Ao6pe MpOBITPOBAHOMY MPUMILLEHHI 3
TemnepaTtypoto He Huxkue Hixk 0 °C (6e3 3aMep3aHHs).

Mepepn, nig’epHaHHAM oo TpybonpoBoay nepesipTe HANPSIMOK NOTOKY 3a CTPINKOK Ha KOpnyci
Hacoca. LLlo6 3abe3neunTyn WiNbHICTb 3’€QHaHHA, MK (hlaHUAMM BCTAHOBITb MPOKNIAOKM 3
rymMu abo iHLWOro YL iNbHIOBASIbHOrO MaTepiany — AMB. PUCYHOK 2.

HanpsiMok noToky

PucyHok 2. Mig’efHaHHa ao Tpybonposogy PucyHok 3. 3asop ans obcnyroByBaHHs

HaBkono Hacoca cnig 3anvwmTi [OCTaTHbO MicUs AN HOPMaNbHOI UMPKYNSUii noBiTps Ta
NOAANbLIONO AEMOHTaXY 1 06CNYroByBaHHS — AMB. PUCYHOK 3.



2. Nip’epHaHHga Tpy6onpoBoay

- Ha Bxopi Ta BUxoA4i Hacoca BCTAaHOBITb 3anipHy apmartypy, Lwob nig yac obcnyroByBaHHs He
3/IMBATU CUCTEMY.

- AKwo Tpybu 3 060x BOKiB BUTPMMYIOTh Bary Hacoca, Moro MoxHa nig’egHysaTtu

6esnocepenHbo Ao TpybonpoBoay. Lle cTocyeTbes HAcociB 3 ABMIYHOM MOTYXHICTHO fo 2,2
KBT BKNOYHO.

- Hacocu 3 oBuryHom Bif, 3 kBT ycTaHOBMOOTL HA BETOHHUI (DYHAAMEHT i, 32 MOXNMBOCTI, HA
Bibpoonopax; Ans HACOCiB MEHLLOT MOTYXHOCTI LLe TAKOX AopeyHo. [oknagHiwe —y
nigposgini 3.

- CTexTe, W06 3MOHTOBaHWI TPYBONPOBIfA HE TArHYB HACOC CBOEID Baroto UM HaTAroM.

- BpaxynTe BCMOKTYBasbHy 30aTHICTb Hacoca Ta pobounin TUCK CUCTEMU: AiaMeTpU BXiLHOI 1
BUXigHOI TPy6 NOTPiGHO po3paxyBaT 4,0 MOHTAXY.

- He BCTaHOBNOWTE HACOC Y HAMHMXKYII TOYL CUCTEMM — TaM ocipae bpya.

* YHUKaNTe NOBITPSHMX KMLEHb, 0COBNMBO Ha BXOA Hacoca — AMB. PUCYHOK 5.

PucyHok 5. MpasunbHe npoknagaHHs Tpybonposoay Ha BCMOKTYBasibHOMY 6oL



3. 3HMXKEeHHS WyMy Ta Bibpauii

Bibpauia Ta wym obnagHaHHA HEMUHyYi, NPOTe iX MOXHA CYTTEBO 3MEHLUMTU, HE 3HMXKYHOUM
6e3nekn poboTn. Buxopsum 3 ranyseBoro foOCBify Bibpoisonsuii, peEKOMEHAYEMO TaKe:

+ 1S HAcocCiB NOTYXHicTo 2,2 < P £ 7,5 kBT BapTo nepepbaunTtun Bibpoonopu;

 Hacocu noTyxHicTio 11 < P < 18,5 kBT 060B’93K0BO BCTAHOB/OKOTb Ha 6ETOHHWMI
(hyHOAMEHT.

Lym i Bibpauis BMHMKAKOTb 3 Pi3HMX MpUYMH: poboTa ABWMryHa Ta Hacoca, pyx BOAM B
TpybonpoBogai 1 apmatypi. HalinowmpeHilwe pileHHs — 6eToHHMI hyHAaMeHT 3 Bibpoonopamu
Ta FHYYKi BCTABKM, SIK NOKA3aHO Ha PUCYHKY 6.

1

2
3
4
5
6

BeToHHWI hyHAAMEHT
Bibpoonopa

BxigHa 3acyBka
lHy4Ka BCTaBKa

Mpama ginsHka Tpybu

BuixifiHa 3acyBKa PucyHok 6. Bibpoisonsuis Hacoca

BeToOHHUIN hyHAAMEHT — HaWNpPOCTIWWIA | HanAieBiWNn cnocib 3HMXeHHA BibpaLii: BiH HaginHO
Ta [OBroBiYHO TPMMAE BECb HACOC, MOMIMHAKYM HaBaHTaXEHHs, yaapu 1 Bibpadito.
PekoMeHA0BaHi po3Mipu hyHAAMEHTY:

Maca Hacoca G, kr JosxwuHa L, MM LUupuna B, Mm Bucora H, MM

150<G < 200 620 620 300
200=G< 300 720 720 350
300=<G<400 800 800 400
400=<G< 500 850 850 425
500=G <600 900 900 450
600=<G <700 950 950 475
700<G <800 1000 1000 500
800=G <900 1050 1050 525
900 =G <1000 1050 1050 550
1000=G <1100 1100 1100 550
1100=<G <1200 1150 1150 560
1200=<G <1300 1150 1150 580
1300=<G <1400 1200 1200 600
1400 <G < 1500 1200 1200 610
1500 <G < 1600 1250 1250 620



VII. MNyck i TexHiuHe 06cnyroByBaHHS

1. NMepep, nyckom

NMOBHICTIO.

Bxinwa sacyska

@ OBEPEXXHO
He 3aI'IyCKal7ITe HaCOoC, OOKK KOpnyC He 3anoBHEHO pi,EI,VIHOK), a I'IOBiTpH He BnaaneHo

A NOMNEPEOKEHHSA
CTexTe 3a HanpsiMKOM BUMYCKHOMO OTBOPY Mif, Yac BUOANEHHS NOBITPS: PiAMHA, LLO
BMXOAUTb (0COBIMBO BUCOKO- YN HU3bKOTEMMNEPATYPHa, TOKCMYHA abo inKa), He Mae
TpaBMyBaTV NEPCOHA i NOTPANAATU Ha ABUTYH Ta iHLWI By3nU.

PucyHok 8. ApMatypa A/19 3anoBHEHHS Ta BUOANEHHS NOBITPS

PiBeHb piavHM HMXKUMIA 3a BXip, Hacoca PiBeHb piavHu BULLMIA 3a BXig Hacoca
(sakpuTa abo Bigkputa cuctema) (sakpuTa abo Bigkputa cuctema)

1. 3aKkpuiiTe BUXIQHY 3aCyBKY Ta BiKpuiTe
BXIAHY.

2. BigKpyTiTb KpaH BMMYCKYy NOBITPS Ha
KpULLL Hacoca.

3. BigKpyTiTb NPO6KY Yy BEPXHIi YaCTUHI
thnaHugs 3 byab-aKkoro 60Ky Hacoca —
KOHKPETHe MicLie BU3HavanTe 3a
BVMKOHAHHSIM Hacoca.

4. Yepes 3anMBHWI OTBIP MOBHICTIO
3aMoBHITb KOpPMNyC Hacoca Ta
BCMOKTYBasNbHMI Tpybonposia.

5. 3akpyTiTb NpobKy Hasap,.

6. 3aKPYTiTb KpaH BUMNYCKY MOBITPS — AMB.
PUCYHOK 8.

1. 3akpuiiTe BXigHY 3aCyBKY Ta BiOKPYTiTb

KpaH BUMYCKy NOBITPS Ha KPMLWLL Hacoca
— OMB. PUCYHOK 8.

2. MNoBinbHO BiAKpUBalTe BXifHY 3aCyBKY,

[OOKW 3 BUMYCKHOrO OTBOPY He niae piBHUM
CTPYMiHb pPianHN.

3. 3aKpyTiTb KpaH BUMYCKY NOBITPSA Ta

MOBHICTIO BigKPUITE 3aCyBKY.



2. NepeBipka HanpssMKy o6epTaHHSA

PucyHok 9. HanpsiMok o6epTaHHs 3a CTPINKOK Ha Kopnyci

@ OBEPEXXHO
He 3anyckaviTe Hacoc Afd nepeBipku HanpsaMKy obepTaHHs ABUryHa, [OKWU KOPMyC
He 3aMOoBHEHO PiLMHOLO, a MOBITPA HE BMAANEHO MOBHICTIO.

3. Myck
1. Mepen NyckoM nepeKoHanTecs, Lo BXigHa 3acyBKa NMOBHICTIO BigKpWTa, a BUXigHa —
npoYMHeHa.
2. 3anycTiTb Hacoc.
3. Micns nycky 3acyBKO Bigperyntonte BUTpaTy A0 NOTPIOHOIro pexnmMy, KOHTPOOKUN
MaHOMeTp, BUTpaTOMip Ta aMnepmeTp.

4., Mpu3sHayTe BiANOBIAANBHOrO, KU PErYNAPHO OrNgAaTMMe HACcoC Nif Yac HopMasbHOi po6oTH
Ta CBOEYACHO 3YMNMHATUME Oro ANs NepeBipKy 1 yCyHeHHs BiaxuneHb. IHakwe Hacoc byae
6€3M0BOPOTHO MOLLKOAMKEHO.



4. TexHiuHe 06cnyroByBaHHS

Hacoc

PerynspHo ornapante Ta obcnyroByWiTe Hacoc. SIKWO nepekadyyBaHe CepefoBuMLLE MICTUTb
CKNafHi PevyoBMHU, PEryNSPHO MEepeBipanTe 3HOC TOPLLEBOrO YLLNbHEHHS. SAKLWO Hacoc
TPMBaNMIN Yac He BUKOPUCTOBYHOTb, YBELITb MiXK BaslOM i MaHXETOK TPOXM CUNTIKOHOBOI 0N1MBM,
W06 yLWinbHEHHS HE 3aKOPPOLYBAsO Ta He «MPUKUMINOo».

PerynspHo ornspgawte OBUryH, TpMManTe MOro YMCTUM i NPOBITPHOBAHUM; SAKLLO HAacoC
YCTaHOBJIEHO B 3aMWUIEHOMY NPUMILLEHHI, OUMLLANTE OBUMYH YacTile.

YacToTHUiA nepeTBoploBay

A NOMEPEOYKEHHS
- He TopkawTecsa knem nepeTBoproBaya nif Hanpyrow — Le MoXxe Npu3BecTu Ao

YyPaXKeHHs CTPyMOM.

- ObcnyroByBaHHS, MepeBipPKy Ta 3aMiHY KOMMOHEHTIB fopy4YanTe nuiie
KBaslichikoBaHOMY €/IeKTPOTEXHIYHOMY NEePCoHany.

- MounHanTe poboTu LWoHanMeHLwe Yepes 10 XBUAUH NiCNS BUMKHEHHS XXUBNEHHS
260 NepeKoHaBLUNCH Y BiACYTHOCTI 3a/IMLLKOBOI HANPYry — iHaKLe MOXINBe
TPaBMyBaHHS.

He TopkanTecsa nnatu pykamu: Ha Hii € KMOH-Mikpocxemu, siKi MOXe NOLKOAUTU
CTaTUYHa ENEKTPUKa.

- CyBOpO 3a60pOHEHO BHOCUTM 3MiHM 10 YACTOTHOr0O NepeTBoptoBayva 6e3 nossony
— Lie MOXe NPU3BECTU [0 THXKKOro TpaBMyBaHHs abo sarunberni.

- 10 -



VIII. MaHenb KepyBaHHSA 4YaCTOTHOro NepeTsopoBaya

1. CxeMa naHeni

TR

® @

RUN  STOP  ALARM NETPUMP

Sanawimack  Morosani Ther

30-30

®
©

MENU SHIFT

©

owN

®«®
©

\ P.SP/ENT RUN/STOP /

2. Inpukauia

1. MENU — nepexig, i3 pexumy iHaunkauii B pexxmm

napameTpis..

. P.SP/ENT — wBnaKe HanawTyBaHHA TUCKY BOAM, @

TaKOX NiATBEPLKEHHS Ta 36epexeHHs 3HaUYEeHHS
napametpa.

. SHIFT — nepeMilLleHHs Kypcopy Nif, Yac nepeMmnKaHHs

roKasaHb i 3MiHM napamMeTpiB. Y CTaHi «CTOM» yTpUMyiTe
SHIFT, wob Hacoc obepTaBcs 3 yacToToro 5 I, i MoXxHa
6yn10 NepeBipuTH NPaBUIbHICTb HAaNPSAMKY obepTaHHs.
Mig, yac pobotu SHIFT nepeMuKae nokasaHHs: poboya
yacToTa, BUXiZHWI CTPYM, 3aJaHNI TUCK, TUCK
3BOPOTHOIO 3B’A3KY. Po3psia, Wwo 61nMae, — Ton, SKUi
3apas pegaryeTbes.

. A V¥V —3MiHa 3HayeHb NapaMeTpiB i 3aaHOMO TUCKY.

YTPUMyBaHHS NPOTAroM 2 CeKYHJ, BiLKPUBAE PEXUM
HanaluTyBaHHS TUCKY.

. RUN/STOP — nyck Hacoca; usi caMa KnaBilla 3ynuHse

Hacoc i ckmaae aBapito.

- Po60Ta — CBIiTUTbCSA NOCTIHO: HACOC MPALOE; BMMAE: CRNAYMI PEXUM.
- CTON — HaCcoC 3yNUHEHO (YeproBuii pexxnm).

. Mepema HAcoCiB — CBITUTbCS, KON 3’€HAHHS MiX HAacOCaMUn BCTAHOBEHO; 3racae, Konu

3B’A30K yTpayeHo.

. ABapiﬂ — cnpaurBaB 3aXMUCT YaCTOTHOro NepeTsoproBaya.
. BaAaHMﬁ TUCK — Ha AMCnei MoKa3aHo BCTAHOBNEHE 3HAYEeHHS TUCKY.

- TUCK 3BOPOTHOrO 3B’A3KY — Ha ANCnel NokasaHo GakTUUYHMI TUCK Y TPYHONpoBigHiN

Mepexi.

-11 -



3. Po6oTa 3 knaBiaTypoto
MeHto Ma€e Tpu piBHi:
1. HoMep rpynu napameTpiB (NepLumnii piBeHb);
2. Kof napameTpa (Opyruii piBeHb);
3. 3HaueHHs napameTpa (TpeTill piBeHD).
3 TPeTboro piBHS MOBEPHYTUCS Ha APYyrui MoxHa knasiweto MENU abo P.SP/ENT. PisHuug:
P.SP/ENT 36epirae 3afjaHe 3HauYeHHs1 Ha NnaTi KepyBaHHS, NOBEPTAETbCS HAa APYrUi PiBEHb i

aBTOMATUYHO NepexoauTb A0 HACTynHoro kogy napametpa; MENU noBepTaeTbcs Ha Apyrui
piBeHb 6e3 36epexXeHHs i NNLLAETLCS HAa MOTOYHOMY KOA.

FAKLWO Ha TpeTbOoMy piBHI po3psa He 6nvMmae, 3MIHUTKM MOro He MoxHa — knasiweto SHIFT
nepengitb 0o pospsagy, Wwo bnumae.

MapameTpu, nNo3HaveHi B Tabnuui 3HAKOM « @ », 3MiHIOIOTb NNe B 3YyNUHEHOMY

cTaHi. Mapametpu 3i 3HakoM «O» — Lie haKTUUHI BUMIPAHI 3HAYEHHS, IX 3MIHUTMY He
MOXHa.

Mpuknap: 3mMiHuTn F0.0230Ha 1

0.00 MENU FoO |—>(P.SP/ENT>—>| Fo.00 |—>®—P| FO.02 |—><P.SP/ENT
O

+ Y cTaHi «cton» abo «poboTa» banmatoTb nepiui Yotupu pospsan (0.00); y pexxkumi rpyn i komis 6nvmae
nepLmnin pospag.

P.SP/ENT Fo.03 MENU Fo MENU 0.00

+ SKLWO 3Ha4YeHHs Mae 6araTo po3psaiB, HATUCHITL A i ¥ ofgHOYacHO, Wob nepeinTn Ao HACTYNHOro
pospsaay.

- Knasiwamu A V¥ obupatoTb iHWi napameTpu rpynu FO, a Ha nepLioMy piBHI — iHWI rpynu napameTpis.

- o6 yBiniTK no rpynu napametpis, yTpumynte MENU 2 cekyHau.

+ KiHueBwii ctaH 0.00 — pexxum «cTon» abo «poboTa» (yactoTta 50 ).

4. HanawTyBaHHS TUCKY

Y pexumi pobotn abo 3ynuHKM yTprmyinTe knagiwi A Ta ¥ nNpoTaroM 2 cekyHA, wob yBinTu B
pexuM HanawTyBaHHsA TUCKy. Knasiwamn A V¥ 3apaiTe noTpibHUIA TUCK i BUMAITL KNaBgiweto
MENU a60 P.SP/ENT — 3HaueHHs 36epexeTbCst aBTOMATUYHO.

El CniBBigHOWeHHs ogmHuLb Tucky: 0,1 MIMa = 100 kMa =1 6ap = 1 krc/cm2.

-12 -



IX. TexHiuHi paHi

1. NapameTpu Mogenen

N2

O 0 N o0l W NP

NTNRNNNNNN R R R R R R P R R R
S 6 1 A W N P O OV ® N9 0o ol W N P O

Mopenb

TBE32-18/2
TBE32-21/2
TBE32-26/2
TBE32-33/2
TBE32-40/2
TBE32-50/2
TBE40-16/2
TBE40-21/2
TBE40-20/2
TBE40-26/2
TBE40-30/2
TBE40-36/2
TBE40-50/2
TBE50-12/2
TBE50-15/2
TBE50-18/2
TBE50-24/2
TBE50-28/2
TBE50-36/2
TBE50-40/2
TBE50-50/2
TBE50-60/2
TBE50-71/2
TBE65-12/2
TBE65-15/2
TBE65-20/2
TBE65-22/2

HomiHanbHa
nopgauva,
m3/rop,

12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
20
20
25
25
25
16
20
25
25
30
30
35
40
50
50
25
30
30
40

Howmi-
HanbHUM
Hanip, M

18
21
26
33
40
50
16
21
20
26
30
36
50
12
15
18
24
28
36
40
50
60
71
12
15
20
22

- 13 -

Makc.
ycTaBKa
TUCKY, M

18
21
26
33
40
50
16
21
20
26
30
36
50
12
15
18
24
28
36
40
50
60
71
12
15
20
22

Mokas
yCTaBKuU
TUcky, MMa

0,18
0,21
0,26
0,33
0,40
0,50
0,16
0,21
0,20
0,26
0,30
0,36
0,50
0,12
0,15
0,18
0,24
0,28
0,36
0,40
0,50
0,60
0,71
0,12
0,15
0,20
0,22

MoTyx-
HicTb
ABUryHa, KBT

1,1
1,5
2,2
3
3
4
1,1
1,5
2,2

5,5
7,5
1,1
1,5
2,2

5,5
7,5
11
15
18,5
1,5
2,2



28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
a4
45
46
47
48
49
50
51
52
53
54

Mopenb

TBE65-30/2
TBE65-34/2
TBE65-42/2
TBE65-52/2
TBE65-60/2
TBE80-13/2
TBE80-19/2
TBE80-23/2
TBE80-29/2
TBE80-30/2
TBE80-38/2
TBES0-47/2
TBE100-10/2
TBE100-15/2
TBE100-17/2
TBE100-22/2
TBE100-27/2
TBE100-34/2
TBE100-40/2
TBE125-11/4
TBE125-15/4
TBE125-18/4
TBE125-22/4
TBE125-28/4
TBE150-13/4
TBE150-17/4
TBE150-22/4

HoMiHanbHa
nogaua,
m3/rop,

40
50
50
50
60
50
50
50
50
50
50
80
80
80
60
80
100
100
110
120
120
160
160
160
200
200
200

Howmi-
HaNbHUA
Hanip, M

30
34
42
52
60
13
19
23
29
30
38
47
10
15
17
22
27
34
40
11
15
18
22
28
13
17
22

- 14 -

Makc.
ycTaBKa
TUCKY, M

30
34
42
52
60
13
19
23
29
30
38
47
10
15
17
22
27
34
40
11
15
18
22
28
13
17
22

Mokas
yCTaBKM
TUCKY, MlMa

0,30
0,34
0,42
0,52
0,60
0,13
0,19
0,23
0,29
0,30
0,38
0,47
0,10
0,15
0,17
0,22
0,27
0,34
0,40
0,11
0,15
0,18
0,22
0,28
0,13
0,17
0,22

MoTtyx-
HiCTb
ABUTYHa, KBT
5,5
7,5
11
15

18,5

5,5
7,5
11
15
18,5

5,5
7,5
11
15
18,5
55
7,5
11
15
18,5
11
15
18,5



2. Bunpo6yBanbHui TUCK | TUCK HA BXOA,i

Bunpo6yBanbHUil TUCK — 3HaYEHHS, OTPMMaHe Ha YMCTIl BOAi 3a KiMHaTHOI Temnepatypu 20
°C.

Tuck Ha Bxopi nNoTpibHO NpaBuAbHO BigperyntoBati, Wob Hacoc npawlBas B ONTUManbHOMY
PEXNMI 3 HAMHMXKYMM PIBHEM LUYMY.

AKLLO TUCK yCepeauHi Hacoca HMXUMA 32 TUCK NapoyTBOPEHHS NepexkadyyBaHoro cepeoBmLa,
BMHUWKAE KaBiTauis. MakcumanbHy BMCOTY BCMOKTyBaHHsS H (M), 3a fKOi Ha BXOA4i Hacoca
36epiraeTbcs MiHiManbHO NOTPIGHMIA TUCK, 06YMCIOITL 3a (DOPMYJIOH:

H = Py x 10,2 - NPSH - Hg = H, - H

P, aTmoctepHuii TUCK, 6ap; ANa 3aKpUTOi CUCTEMM — TUCK Y cucTeMi, 6ap;
NPSH kaBiTaLinHui 3anac, M; 3UNTYIOTb i3 KPUBOI XapaKTePUCTUKM 32 MaKCMMasbHOI
nopaui;
H; BTpaty TUCKy y BXigHOMY TpybonpoBogi, M, 3a MakCMMasbHOI Nofavi;
H, TWCK napoyTBOPEHHS pianHK, M, 3a pobouoi TeMnepartypu;

3anac HafiHoOCTI, M, He MeHLwe Hix 0,5 M.

AKLWO po3paxyHKoBe H gopaTHe, HACOC MOXeE MpPaLoBaTh 3 YCMOKTYBaHHAM. AKwo H Big'eMHe,
Hacoc npauoBaTMe HopMasibHO NuLle 3 NiAnopoM.

3asBuyal Len po3paxyHoK He BUKOHYIOTb. BiH NoTpibeH nuwwe konu:
1. BMCOKa TeMneparypa pianHu;
2. nopaya nepesuLLye rpaHUYHe 3HAYEHHS;
3. BENMKA BMCOTa BCMOKTYBaHHS abo foBrui BXigHUin Tpybonposia;
4. HU3bKWI TUCK Y CUCTEMI;
5. HeCnpuATAVBI YyMOBM Ha BXOA.

- 15 -



3. PiBeHb wymy

TpuasHui 4BUryH Nig HaBaHTaxkeHHaM, 50 Iy,

AsuryH 2P (2900 06/xB) ABuryH 4P (1450 06/xB)
MOTYXXHICTb, YacToTa LLym, MOTYXXHICTb, YacToTa LLym,
KBT obepTaHHs, 06/xB nB(A) KBT obepTaHHs, 06/xB nB(A)
1,1 2880 65 5,5 1460 70
1,5 2895 71 7,5 1460 70
2,2 2895 72 11 1465 72
3 2895 73 15 1465 72
4 2905 74 18,5 1470 72
5,5 2930 78
7,5 2930 78
11 2945 82
15 2945 82
18,5 2940 82

El LLlyMm HacocHoro arperaTy CTBOPIOE NEPEBaXXHO ABUIYH; LUIYM CaMOro Hacoca Ayxe
Manui, i HUM HexXTyTb. TOMy piBEHb LIYMy arperaTty BU3HAYaloTb 3@ PiIBHEM LyMy
ABWryHa. [1ns ABMryHa 3 YaCTOTHUM MepeTBOPOBaYEM AOAATKOBO BPAXOBYOTb LUYM

Bifl YACTOTHOIO PerynoBaHHs.

4. CTyniHb 3aXucTy

CTyniHb 3axucTy aBuryHa — IP55.

- 16 —



5. [,06ip WBNAOKO3HOLWYBAHUX geTaneun

MigWWNHUKK BBUTYHA

ABuryH 2P OBuryH 4P
BUKOHaHHA Ijepenuiﬁ .3ap,Hi171 BUKOHaHHA Ijepenuiﬁ '3a.u,Hiﬁ
ABUryHa nigWUNnHUK nigWunHUK ABUryHa NiAWUNHUK NiAWUNHUK
1,1 kBT 6204 6204 5,5 kBT 6308 6308
1,5 kBT 6305 6205 7,5 kBT 6308 6308
2,2 kBT 6305 6205 11 kBT 7309 6309
3 kBT 6306 6206 15 kBT 7309 6309
4 kBT 6306 6206 18,5 kBT 7311 6311
5,5 kBT 6308 6308
7,5 kBT 6308 6308
11 kBT 7309 6309
15 kBT 7309 6309
18,5 kBT 7309 6309

MepenHin NigWWNHUK — Le NigWnnHmK 3 60Ky BMXOAY Bana ABUryHa.

LLLo BpaxoByBaTH Nig, yac ekcnayartauii NigwunHukKie

- MacTuno ponuneatoTb abo 3aMiHoTb NPUbAN3HO Yepesd 2500 rogMH HanpautoBaHHS (3aKpuUTi
NiAWWNHUKKY 3aMiHK MacTuna He NoTpebytoTb MPOTAroM yCbOro pecypcy).

- KW NigWNNHKK neperpiBaeTbes abo MacTuo gerpagye nig yac pobotn — 3aMiHiTb
MacTuno BYaCHO.

- HanpukiHui pecypcy nigwmnHyka Bibpauis Ta lWym ABMIYyHA NMOMITHO 3pocTatoThb. MigWMNHUK
3aMiHI0KTb, KONW pafianbHNUiA 3a30p [OCATae TaKMX 3HAYEHb:

BHyTPpiLWHi giamMeTp NigwmnnHuKa, MM 10-30 35-50 55-80 85-130
IpaHUuHMit pagianbHuil 3a30p, MM 0,10 0,15 0,20 0,30

- Mapka MacTuna ans 3amiHn — nitiese ZL-3 abo aHanoriyHe.
- KinbKicTb MacTuna: gns 2-noatoCHMX ABUTYHIB 3aNOBHIOOTb % MPOMIXKKY MiXK BHYTPILWHIM i
30BHILWHIM KinbUAMU NiAWNNHKKA, AN 4-NOIIOCHUX — 5.

6. KOHCTpyKTMBHA cxeMa

. OCHOBHIi CKNafiHUKMU:
1. Hacoc cepii TB;
2.4acTOTHWIA NepeTBOptOBaY;

3. curHanbHuit kabenb gaTymKa;
4. paTynK TUCKY.

Bxin
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7. MOHTaXXHi po3Mipu Ta XapaKTEPUCTUKU

TBE32

Mopenb

TBE32-18/2
TBE32-21/2
TBE32-26/2
TBE32-33/2
TBE32-40/2
TBE32-50/2

-50/2

\
\

TBE32
2900r/min 50Hz

-40/2

_Bxig

188
188
223
223
260
260

B1
148
166
166
191
191

B2
207
226
226
239
239
251

B3

95

95
110
110
129
129

B4

95

95
110
110
129
129

B5
70
70
70
70
80
80

- 18 -

Po3mipu, MM

B6
100
100
100
100
120
120

H1
90
90
90
90
100
100

16

18Q[m?/h]

4218

4214

H3
480
520

560
585
615

H4
120
120
120
120
130
130

H5
150
150
150
150
170
170

L1
320
320
320
320
360
360

L2
160
160
160
160
180
180

Maca,
K

33
37
41
59
60
63



Mopenb

TBE40-16/2
TBE40-21/2
TBE40-20/2
TBE40-26/2
TBE40-30/2
TBE40-36/2
TBE40-50/2

o

TBE40

_—
‘ 2900r/min 50Hz.

16

Bxin

200
200
200
250
250
300
300

B1
153
168
168
195
215
260
260

B2
205
217
217
232

271
271

B3 B4
121 121
121 121
121 121
121 | 121
121 | 121
167 167
167 167

| Buxin

28 32 36 Q [m'/h]

2150

i?

PN16

4018

T

Po3mipu, MM

B5 Bé6
195 235
195 235
195 235
195 235
195 235
195 235
195 235

- 19 -

H1 H2 H3
98 170 520
98 170 561
130 170 593
130 190 637
130 190 663
140 225 785
140 225 785

H5
235
235
235
235
235
235
235

L1
320
320
340
340
340
440
440

L2
160
160
170
170
170
220
220

Maca,
Kr

40
45
50
61
67
98
104



Mopenb

TBE50-12/2
TBE50-15/2
TBE50-18/2
TBE50-24/2
TBE50-28/2
TBE50-36/2
TBE50-40/2
TBE50-50/2
TBE50-60/2
TBE50-71/2

TBESO0

‘ TBESO
2900r/min 50Hz

Bxin

B2
205
217
217
232
249
271
271
382
382
382

B3
121
121
121
121
121
121
167
167
167
167

B4
121
121

121
121
121
121
167
167
167
167

B5
195
195
195
195
195
195
195
195
195
195

- 20 -

Po3mMipu, MM

B6
235
235
235
235
235
235
235
235
235
235

H1
145
145
145
145
145
145
145
145
145
145

Qlw/h]

H2
150
150
150
170
182
222
223
258
258
258

H3
547
588
588
632
670
787
788
901
901
945

H4
195
195
195
195
195
195
195
195
195
195

H5
235

235
235

235
235
235
235
235

L1
340

340
340

340
440
440
440
440

L2
170
170
170
170
170
170
220
220
220

Maca,
Kr

46
50
52
63
69
90
109
172
187
206



Mopenb

TBE65-12/2
TBE65-15/2
TBE65-20/2
TBE65-22/2
TBE65-30/2
TBE65-34/2
TBE65-42/2
TBE65-52/2
TBE65-60/2

200
200
250
250
300

350
350
350

TBE65

‘ TBE6S
2900r/min 50Hz

70 80 90 Q [n' h]

Bxig

r | ,,,‘ [HBMM
=

Bl
168
168
195
215
260

314
314
314

B4
132
132
132
132
132
132
169
169
169

Po3mipu, MM
B5 B6 H1 H2 H3
195 235 135 170 598
195 235 135 170 598
195 235 135 190 642
195 235 135 190 668
195 235 135 230 785
195 235 135 230 785
195 235 155 260 913
195 235 155 260 913
195 235 155 260 957

- 21 -

H4
195
195
195
195
195
195
195
195
195

H5

235
235
235
235
235
235
235
235
235

&1}
360
360
360
360
360
360
475
475
475

L2
180
180
180
180
180
180

237,5
237,5
237,5

Maca,
Kr

52
54
65
71
92
98
174
190
209



Mopenb

TBE80-13/2
TBE80-19/2
TBE80-23/2
TBE80-29/2
TBE80-30/2
TBE80-38/2
TBE80-47/2

TBES8O

TBESO
‘ 2900r/min 50Hz

38,

-30

2

2

2972
-23/2

1972
13/2

Ha

Bxig

Buxia,

100 Q [m'/h]

o132

4014

250
250
300
300
350
350
350

195
215
260
260
314
314

B2
232
249
271
271
382
382
382

B3
121
121
121
121
167
167
167

B4

132
132
132
132
175
175
175

B5
195
195
195
195
195
195
195

B6
235
235
235
235
235
235
235

- 22—

Po3mipu, MM

H1
127
127
127
127
145
145
145

H2
200
200
240
240
275
275
275

H3
644
670
787
787
918
918
962

H4
195
195
195
195
195
195
195

H5
235
235
235
235
235
235
235

L1
440
440
440
440
500
500
500

L2
220
220
220
220
250
250
250

Maca,
Kr

69

75

96
101
178
193
211



Mopenb

TBE100-10/2
TBE100-15/2
TBE100-17/2
TBE100-22/2
TBE100-27/2
TBE100-34/2
TBE100-40/2

60

50

H
[m]

TBE100

TBE100
2900r/min 50Hz

™~
™~

T—
—

10

50 60

B2

70 80 90 100 110 120 130 140 150 Q [m'/h]

ag

Bxig,

B1
195
215
260
260
314
314
314

B2
232
249
271
271
382
382
382

B3
121
121
121
121
123
123
167

B4
148
148
148
148
148
148
167

B5
195
195
195
195
195
195
290

Po3mMipu, MM

B6
235
235
235
235
235
235
350

H1
135
135
170
170
170
170
170
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H2
190
190
230
230
265
265
270

H3
642
668
820
820
933
933
982

H4
195
195
195
195
195
195
290

H5

235
235

235
235
350

L1
450
450
500
500
550
550
550

L2

225
250
250
275
275
275

D1
4-214
4-214
4-214
4-214
4-214
4-214
4-219

Maca,
Kr

72
78
104
110
172
187
227



Mopenb

TBE125-11/4
TBE125-15/4
TBE125-18/4
TBE125-22/4
TBE125-28/4

TBE125

TBE125
‘ 1450r/min 50Hz

Bxia,

200 220

300
300
350
350
350

Bl B2
260 271
260 271
314 382
314 382
355 398

B3
170
170
191
191
219

B4
205
205
225
225
248

B5
290
290
290
290
290

- 24 -

Po3mipu, MM

B6
350
350
350
350
350

H1
245
245
245
245
245

H2
235
235
290
290
285

H3
900
900
1033
1077
1108

H4
290
290
290
290
290

H5
350
350
350
350
350

L1
620
620
800
800
800

L2
310
310

400
400

Maca,
Kr

156
165
254
270
318



TBE150

[ teeiso
00 ‘1450r/mm 50Hz|

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 Q [w/h

ente

022

E
I

el
ERviue

VL
0212

;;_ 4219

_{1Buxin, feotel 5| ¢
7T
Po3mipu, MM Maca,
Mopenb ’
D B1 B2 B3 B4 B5 B6 H1l H2 H3 H4 H5 L1 L2 iy
TBE150-13/4 350 314 382 202 242 290 350 245 275 1018 290 350 800 400 254
TBE150-17/4 350 314 382 202 242 290 350 245 275 1062 290 350 800 400 270
TBE150-22/4 350 355 398 231 265 290 350 245 285 1108 290 350 800 400 318
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X. CknapanbHi KpecneHHs Hacoca

TBE32

MNos.
101
161
230
412-1
412-2
433
581
801
822
853

900-1
900-2

900-3
900-4

900-5

900-6

903

932-1

932-2

932-3
9240
942

- 26 —

HaiiMeHyBaHHs
Kopnyc Hacoca
Kpuika Hacoca
Poboue koneco
YulinbHOBanbHe KinbLe
YuinbHtoBanbHe Kinbue
TopueBe yLWinbHEeHHS
3axXMCHUI KOXYX
EnekTpoasuryH
Ban Hacoca
HanismydTa

[BMHT i3 BHYTPILLHIM
LEeCTUrPaHHNKOM

KoHTpraika

BonT i3 wecTtnrpaHHow
rosI0BKOIO

BonT i3 WwecturpaHHoo
rofI0BKOO

[BMHT i3 XpecTonoaibHnm
wniuom

KpaH Bunycky nositps

Mpobka 3 BHYTPILIHIM
LIECTUrPaHHIKOM

Lllai6a nnocka
LLlanb6a nnocka
Lllain6a nnocka
LLInoHKa npusMaTtunyHa

LUTNT UmMniHapUYHUA

Martepian
HT200
HT200
HT200

NBR
FPM

F0212J
Q235A
304

304

304

Q235A
H59

304

A5#
304



TBE40 — TBE150

Mos.

101

161

230

412-1
412-2
433
562
581
801

822

900-1

900-2

900-3
900-4

900-5

900-6

900-7

900-8

903

930-1
930-3
932
9240

- 27 —

HaiiMeHyBaHHS

Kopnyc Hacoca

Kpuwwka Hacoca

Poboue koneco

YuinbHoBanbHe Kinbue
YulinbHOBanbHe KinbLe
TopueBe yLWinbHeHHs
OnopHa nanTa
3axUCHUI KOXYX

EnekTpoaBuryH
Ban Hacoca

YCTaHOBUMIA FBUHT i3
BHYTPILIHIM
LWEeCTUrPaHHUKOM

TBWHT i3 XpecTonoaibHnm
wniyom

Wnunbka
KoHTpraika

BonT i3 WwecturpaHHoo
rofI0BKOO

BonT i3 wecturpaHHow
rosfI0BKOO

[aiKa wecTurpaHHa, Tmn
1

KpaH Bunycky nositps

Mpobka 3 BHYTPILIHIM
LIECTUrPaHHIKOM

Lllaiba npyxunHHa
LLanba npyxuHHa
LLlai6a pobouoro koneca

LLnoHka npmnsmMaTtnvHa

Martepian

HT200/
HT250

HT200/
HT250

HT200 / Hepx.
cTanb

NBR / FPM
FPM
/
Q235A
304

/

06Cr19Ni10
(304) + 45#

Q235A

0235A

Q235A
304

0235A

Q235A

Q235A
H59
304

304
65Mn
304
304



XI. AHani3 TMNOBMX HecnpaBHOCTEMn

1. TunoBi HecnpaBHOCTI Hacoca

A NOMNEPEAYKEHHS
Mepepn po3bupaHHaM Hacoca abo 3MiHOK MOMOXKEHHS KNEMHOI KOPOOKYM XKUBEHHS
Mae ByTu 3HATO M 3axMLLEHO Bif, BMMAAKOBOrO BBIMKHEHHS. lMepekoHanTecs, Lo
pifvHa, sika BUTEYe nicna po3bupaHHs Kopnycy, He TPaBMYE NOAEN | HE NOLWKOONTb
iHWi By3nM; ocobnuBy yBary npuAainiTb BUCOKO- Ta HU3bKOTEMMEPATYPHIlN,
TOKCWYHIW i igKin pignHi. Y pasi HecnpaBHOCTI HeramHo nepeganTe Hacoc Ha ornag, i
PEMOHT KBanihikoBaHOMy nepcoHany.

HecnpaBsHicTb MMoBipHi npnumnHmn

JBUryH He 3anyCcKaeTbCs HeMae XVBNeHHs
neperopis 3anobixHUK

CnpaLtoBaB 3axyuCT Bif, NepeBaHTAXEHHS NycKkaya ABUryHa
noraHmii KoHTaKT abo 06pUB KOTYLIKM KOHTAKTIB Nyckaya
neperopis 3anobixXHWK Kona KepyBaHHs

HecnpaBHiCTb ABUryHA

A e o

Hacoc npautoe, ane Bogu Hemae 1. 3ab650koBaHo BXif abo B MOPOXHUHI HACOCA € CTOPOHHI
npegmeTu
2. NifCMOKTYBaHHS Y BXifHil Tpyb6i abo HaaMipHMIA BUTIK Yepes
LWiNVHHE YWiNbHEeHHS
3. He BiAKPMBaETbLCS OOHHMI abo 3BOPOTHMIA KNanaH
4.y BXigHi Tpybi UM B HACOCI € NOBITPSA
5. 3BOpoTHE 06epTaHHs ABUIryHa
6. HenpaBwubHO fibpaHo Hacoc
7. 3aBenMKa BUCOTa BCMOKTYBaHHS

MepioauyHe cnpauoBaHHS 1. 3aHM3bKa yCTaBKa 3axXUCTY Bif, NEPEBAHTAXEHHS
3axMUCTy nyckava 2. NepioAnYHi KONMBaHHA HAMpPYyry XWBNEHHS
3. 3amanuin nepenag TUCKY MiXX BXOLOM i BUXOLOM Hacoca

JABuUryH obepraerbcs y 1. BUTIK Ha BXOZi Hacoca
3BOPOTHWMIA 6iKk Nicnsa 3HATTA 2. NOWKOKEHO [OHHMI a60 3BOPOTHUIM KnanaH
YKUBNEHHS 3. AOHHWI UM 3BOPOTHUIA KNanaH 3aKJIMHWMO y BiAKpUTOMy abo

YaCTKOBO BiAKPUTOMY MOMOXKEHHI

3aBenukuit po6oumnii cTpym 1. 3aBefivka nogava
Hacoca 2. NOLWKOAXKEHO MIAWUMNHUK ABUTYHA
3. MexaHiuyHe TepTa Mix pobourM KolecoMm i Koprnycom Hacoca
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HecnpaBHicTb

BuTik uepes Hacoc

Myckay yBiMKHeHo, aJsie Hacoc He
3anycKaeTbcs

Myckay oapasy BUMUKAETbCS
nicnsa NogaHHsA XXUBMEHHS

HecTtabinbHa nopgaya Hacoca

LLlym Hacoca

i e A

ok wn R

1.

2
H

3.

NoarON P

AMOBipHi NnpuunHn

BaJl HAcoCa BCTAHOBIEHO HEMPaBWUIbHO
MOLUKOAKEHO TOpLEeBe YLiNbHEHHs Bana
MOLKOAKEHO YLLiNIbHIOBaNbHE KiflbLe
netheKTr BUMBKIB KOpPMyCy Hacoca

HecnpaBHICTb KOMa XXWBJIEHHS

neperopis 3anobixKHUK

HeCnpaBHICTb Nyckaya ABuryHa abo oro KOHTaKTiB
HecnpaBHICTb Kona KepyBaHHs

HecnpaeHICTb kona

HecnpaBHICTb Myckaya ABuUryHa

ocnabneHe 3’egHaHHA Kabesto

MoLIKOAKeHO 06MOTKY ABUryHa

Hacoc 3a6/10KOBaHO CTOPOHHIMK NpeaMeTamu
3aHM3bKa YCTaBKa 3axMCTY Bifl NepeBaHTaXKeHHS

3aHU3bKMI TUCK Ha BXOAi Hacoca

. CTOPOHHI NpeaMeTu y BxigHOMy TpybonpoBoai abo B MOPOXHUHI
acoca

y TpybonpoBoai Ta Hacoci € NOBITPs

Hacoc MpaLLoe «<Hacyxo»

KaBiTauis

TEepTa AeTane y nopoXHMHi Hacoca
pesoHaHc 0bnagHaHHs

CTOPOHHI NpeagMeTy B Hacoci
HecTilke KpinneHHs Tpybonposoay
noBiTps B piguHi
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2. TunoBi HecnNpPaBHOCTI YacTOTHOrO NepeTBOplOBaYa

2.1. Hemae iHguKauii nicns NogaHHA XXUBJEHHS

- MynbTMMETPOM NepeBipTe, UM BiANOBILAE BXiAHA HANPYyra HOMIHAMbHIN HaNpysi
nepeTBoOptoBaya.

- MNepeBipTe cnpaBHiCTb TPUA3HOIO BUMPSMHOI0 MOCTA; SIKLLO MICT NMOLWKOAXEHO, 3BEPHITbCS
[0 cepBicy.

2.2. ABTOMaTUYHUI BUMUKAY CNPaLLbOBYE OApPa3y Mic/s NOAAHHS XXUBJEHHSA

- MepeBipTe, YN HEMAE 3aMUKAHHS Ha 3eMJ1t0 aB0 KOPOTKOro 3aMUKAHHS Y BXILHOMY KON
YXWBJIEHHS, | YCYHbTE HECTPaBHICTb.

- MNepeBipTe, Y He NPOBUTO BUNPSIMHUIA MICT; Yy pa3i NOWKOOXEHHS 3BEPHITbCA 0 CEPBICY.

2.3. BUryH He obepTaeTbCA Nicna Nycky nepeTsopoBava

- MNepesipTe, UM cuMeTpuyHa TpudasHa Hanpyra Ha Buxogax U, V, W. fkLLo Tak — nepesipTe
OBUIYH Ha NOLIKOAXEHHS ¥ 3aK/IMHIOBAHHSA Ta NepeKoHanTecs, Wo napamMeTpu ABnryHa
3a4aHo NpPaBuUJIbHO.

+ AKLLO Hanpyra Ha BMUXOAi €, ane hasn HeCUMETPUYHI — 3BEPHITbCS L0 CEPBICY.

+ $IKLLLO HaNpyrn Ha BUXOAI HEMAE — 3BEPHITbCS A0 CepPBiCy.

2.4. IHaMKauig HopManbHa, ane nicng nycky cnpauboByE aBTOMATUUHUIA BUMUKAY

- MepeBipTe, YN HEMAE KOPOTKOI0 3aMUKaHHS MiX BUXIGHUMY MOLYNSMU; Y Pasi BUSBNEHHS
3BEPHITbCS [0 cepB.icy.

- MepeBipTe, YN HEMAE KOPOTKOIo 3aMMKaHHS abo 3aMMKaHHS Ha 3eMJII0 MiXK Xunammn kabento
OBUTYHA, | yCyHbTE Oro.

- K10 cnpawutoBaHHSA MOOAMHOKI, a Kabenb [0 ABUryHA AOBIUiA, PO3rNsSHLTE BCTAHOB/IEHHS
BMXIiQHOMO ApOCenst 3MiHHOIO CTPyMy.

2.5. Hacoc He 3ynUHAETbCSA, Kou po36ip Boau NnpunMHuBecs

MepeBipTe, UM TUCK 3BOPOTHOTO 3B’SI3KY Ha NaHeni nepeTeoptoBava binbLimii abo [OpiBHIOE

3agaHoMy. MNepesipTe, YM NPaBUIbHO 334aHO Aiana3oH faTymKa TUCKY, UM He NepeniyTaHo

NONSIPHICTb, UM HEMAE MOBITPS Ta UM He 3abpyaHEHO BXif BOAM, SKLLLO 3BOPOTHUIN 3B’A30K

MEeHLLWI 3a yCTaBKy.

- 3yMKWHITb NepeTBOPOBaY BPYUHY ¥ MPOCTEXTE, UM Nafae TUCK. SKLLO 3HAYEHHS 3BOPOTHOIO
3B’A3KY KOJTMBAETHCA BiNgd yCTaBKM — 3aMiHiTb 3BOPOTHMIA KnanaH.

2.6. Hacoc He nepexopuTb y CMAYMiA PeXXUM 3a Manoro po36opy abo BUTOKY

- 9KLL0 Hacoc He 3acKHae abo 3acnHaEe HAATO OOBro — 3aMeHLWTe KoedilieHT BuToKy F0.04.

- 9KLLLO HACOC 3aCMHAE NepeayacHo Ta YacTo BMUKAETLCSA M BUMUKAETbCA — 36inbLuTe
koediuieHT BUTOKY F0.04.

2.7. Hemae 3axMCHOro BUMKHEHHS 3a BigCyTHOCTI Bogu

- He BBiIMKHEHO 3axucT Bif cyxoro xony F4.00.

- 3aHM3bKO 3a[aHo Nopir BUABNEHHS cyxoro xoay F4.01.

+ 3aHU3bKO 3a[,aHO BIACOTOK CTPYMY BUSIBNEHHS cyxoro xony F4.04.
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XII.

Koau noMunok i cnocobu ycyHeHHs

Kop,
E002

E003

E004

E005

E006

E007

E008

E009

E010

EO11

Tun HecnpaBHOCTI

MepeBuLLEHHS CTPYMY
nif, Yac po3roHy

lMepeBuLLEeHHS CTPyMy
nig, vac ranbMyBaHHS

MepeBuLLEHHS CTPYMY
Ha cTanii WBNaKOCTI

Mepexanpyra nig yac
pO3roHy

MepeHanpyra nig yac
ranbMyBaHHs

MepeHanpyra Ha
cTanin WenaKocTi

MepeBaHTaXeHHS
6ycepHoro peaucropa

3HWXKeHa Hanpyra
WWHK

MepeBaHTaXeHHS
nepeTsoptroBaya

MepeBaHTaXKeHHA
ABUryHa

w N

N

w N P

1.
2.

AMoBipHi npuumnHm

3aHaATO WBUAKWIA PO3TiH

. 3aHM3bKa Hanpyra mepexi
. 3aMana noTyXHiCTb NepeTBOptoBaYa

3aHaATo WBuaKe rajibMyBaHHA

. 3aMana I'IOTy)KHiCTb nepeTsoptoBava

. panToBe abo aHOMaJIbHe HaBaHTaXXEHHS
. 3aHM3bKa Hanpyra Mepexi
. 3aMana noTyXHiCTb NepeTBoptoBaYa

aHoMasibHa BXigHa Hanpyra
NOBTOPHMI MYCK ABUTYHA, WO

O6epTa€TbCﬂ, nicns KOPOTKOro 3HNKHEeHHA
XKUBNEHHA

1.

2

w

N

3aHaATo WBuaKe rajibMyBaHHA

. BENWKA iHepL,isi HaBaHTaXEHHS
. aHoManbHa BxifiHa Hanpyra

aHoMasibHa 3MiHa BXiAHOI Hanpyru
Be/IMKa iHepLIis HaBaHTaXeHHs

aHoMasnbHa BXigHa Hanpyra

. 3aHAATO WBMAKE ranbMyBaHHsA
. BeJIMKa iHepLis HaBaHTaXeHHs

3aHM3bKa Hanpyra Mepexi

1.
2.

3aHAATO WBWAKMIA PO3TiH
NOBTOPHMI MYCK ABUTYHA, WO

obepTaeTbca

3.
4.

1.
2.

3aHM3bKa Hanpyra Mepexi
HagMipHe HaBaHTaXeHHS

3aHuW3bKa Hanpyra Mepexi
HenpaBUbHO 3a[laHO HOMIHabHWI

CTPYyM ABUrYyHA

3.

ABUTYH 3aKIUHUNO ab0 HaBaHTaXEHHS

pi3Ko 3MiHWNoCs

4.

I'IOTy)KHVIVI ABUTYH Npaukoe 3 MaJinM

HaBaHTaXXEHHAM
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Cnoci6 ycyHeHHs!

1. 36inbWNTK Yac PO3roHy
2. NepeBipuUTH KUBNEHHS
3. BUOBpaTH NOTYXHiLWNiA
nepeTBoproBaY

1. 36inbWNTK YaC ranbMyBaHHS
2. 36iNbLUNTM NOTYKHICTb
nepeTBoproBaya

1. NepeBipUTH HaBaHTAXEHHS,
3MEHLUMTY Pi3Ki 3MiHK

2. NepeBipUTU XUBNEHHS

3. BUBPATU NOTYXKHILUNIA
nepeTBoproBay

1. nepeBipUTH XUBNEHHS
2. YHUKaTV YaCTUX 3YMUHOK i MycKiB

1. 36inbWNTK Yac ranbMyBaHHS

2. 36iNbLUINTN EHEPrOCMNOXUBAHHSA
ranbMiBHUX KOMMOHEHTIB

3. NepeBipUTU XKUBNEHHS

1. ycTaHOBUTM BXiAHWI gpocenb
2. 4ofaTv ranbMiBHIi KOMMOHEHTHU

1. NepeBipUTU XKUBNEHHS

2. 36inblINTK Yac ranbMyBaHHS

3. 36iNbLINTN eHeprocnoXmnBaHHa
rasbMiBHUX KOMMNOHEHTIB

nepeBipUTH XXUBNEHHS Mepexi

1. 36iNbWNTM Yac PO3roHy

2. YHUKATV YaCTUX 3YMUHOK i MycKiB
3. NepeBipuTN HaNpyry Mepexi

4. BMOPATH NOTYXHILWINIA
nepeTsoproBay

1. nepeBipuTU HanNpyry Mepexi
2.3a4aTV HOMIHaNIbHUI CTPYM
LBUTYHA

3. NepeBipUTU HaBaHTaXeHHS Ta
36iNblWNTU MOMEHT

4. pibpatu BiANOBIAHUIA ABUTYH



Kop,

E012

E013

EO14

E015

EO16

E017

E018

E021

E022

Tun HecnpaBHOCTI

06pmB hasun Ha BXofi

06puB hasun Ha
Buxonj

Meperpis cunosoro
mMopayns

30BHIiWHS
HecnpaBHICTb

Momwurika 3B’a3Ky

HecnpasHicTb pene
BBIMKHEHHS

HecnpaBHicTb kona
BMMIPIOBaHHS CTPyMy

MepenoBHEHHS AaHMUX

MoMunka nepesipku
napameTpis

MMoBipHi npuumnHm

o6pue hasm Ha BxopaxR, S, T

06puB hasu Ha Buxopax U, V, W abo
3HauHa HECUMETPIS HABAHTAXKEHHS

1. MUTTEBE NEPEBULLEHHS CTPYMY
nepeTBoptoBava

2. MixchasHe 3aMuKaHHA abo 3aMUKaHHA

Ha 3eMJ1t0 Ha BUXOA

3. 3a6110K0BaHO KaHan 0XoNoAXeHHs abo

NOLWKOAKEHO BEHTUNATOP

4. 3aBMCOKa TeMnepaTypa LOBKiNns
5. ocnabneHi 3’eAHaHHs NnaTu
KepyBaHHS

6. HECTPABHICTb KOMa XWUBNEHHS

7. neeKT BUrOTOBNEHHS Nnatu

cnpautoBaB BXif, 30BHiLLHbOT
HecnpaBHOCTI

1. HenpaBwbHa WBUAKICTb Nepeaavi
2. NOMUAIKA NOCTiLOBHOrO 3B’3KY
3. TpvBana nepepsa 3B’A3Ky

perne He cnpauboBye

1. noraHui KOHTaKT po3’eMy niatn
KepyBaHHS

2. HECMPABHICTb KONMa XXUBNEHHS
3. nowkoaeHo gasay Xonna

4. HecnpaBHe KOJI0 MiACUNEeHHS

1. NOMUNKa YNTAHHS UM 3anucy
napameTpis
2. nowkoaeHo EEPROM

nepeBipuTH, UM 3MiHIOBaNV NapameTpm
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Cnoci6 ycyHeHHs

1. NepeBipUTH XXUBNEHHS
2. NepeBipuT1 MOHTaX

nepeBipuTH Kabenb ABUIyHa Ta Moro
06MoTKM

1. AMB. 3aXOAM WOA0 NepeBULLEHHS
cTpymy

2. nepeknacTtu kabeni

3. MPOYNCTUTU KaHaN OXONOLAKEHHS
ab0 3aMiHUTN BEHTUNATOP

4. 3HU3UTY TeMnepaTypy AOBKINNs
5. nepeBipUTH Ta Nif’eQHATH 3aHOBO
6. 3BEpHYTUCA [0 cepBicy

nepeBipUTW 30BHILLHIA NPUCTPIN

1. 3aaTvi NpPaBUbHY WBWUAKICTb
nepepgavi

2. HaTtucHyT1 RUN/STOP ans
CKMOAHHS Ta 3BepHYTUCS A0 CepBicy
3. nepeBipuTN MOHTaX iHTepdency
3B’A3KY

3aMiHUTK pene abo 3BepHYTUCA NO
TEXHIYHY MiATPUMKY

1. nepeBipnTU Ta NepecTaBuUTy
po3’em
2. 3BepHyTUCS [0 cepBicy

1. 3aMiHUTYW NNaTy KepyBaHHA
2. 3BepHyTUCS [0 cepBicy

HaTucHyTM RUN/STOP gnsa ckuaaHHs



Kop,
E023

E024

E025

E026

E027

E028

E029

EO31

E040

E050

Tun HecnpaBHOCTI

3aMuKaHHA Ha 3eMNt0

06puB Kona
3BOPOTHOrO 3B’AI3KY

BuuepnaHo vac Bif,
YBIMKHEHHS
KUBMIEHHS

BuuepnaHo vac
poboTun

ABapisi «HeMae BoAW»

ABapis «BUCOKUIN
TUCK»

ABapis «HWU3bKWI
TUCK»

ABapis «po3pus
Tpybonposoay»

MochasHe obMexeHHs
CcTpyMy

Momunka 3B’A3Ky B
6araToHacocHiln
Mepexi

NMoBipHi npuumnHm

I'IepeBipMTl/I, YM HEMAE 3aMNKaHHA
06MOTKM ABUryHa Ha 3eMJto

1. naTuuk Big’eaHaHo abo noraHui
KOHTaKT

2. 3aHaATO Manwit Yac BUSIBNIEHHS
obpusy

3. JaTumK nolKomkeHo abo HeMae
CUTHany 3BOPOTHOTO 3B’A3KY

[OCArHYTO 3a4aHOro vacy Bif,
YBIMKHEHHS

AOCArHYTO 3a4aHOro 4acy pOﬁOTI/I

1. aHoManbHi TUCK abo piBeHb Bogmn

2. laTuuK BiA’€AHAHO UM NOraHNit
KOHTaKT — HEMAE CuUrHany
3.3aHaATO MaNWit vac BUSIBIEHHS
Cyxoro xomy

4. 3aHV3bKa YacToTa BUSBNIEHHS
cyxoro xomy

5. 3aBUCOKUIA CTPYM BUABNEHHS
Cyxoro xomy

1. aHOManbHUiA CUrHAN JaTynka
2. 3aHU3bKO 3aJaH0 Nopir aBapii
BUCOKOIO TUCKY

1. 3aB1COKO 3afaHO Nopir aBapii
HW3bKOro TUCKY

2. paTuMK Bif'€[HAHO YK noraHui
KOHTaKT — HEMAE curHany

3. HenpaBwbHO BUGPaHO TvN
partunka

3aHaATO ManNuii yac BUSIBNEHHS
po3pwBy

1. 3aBefIMKe HaBaHTaXeHHs abo
LBUTYH 3aKIMHWUIO

2. 3amMana noTyxHicTb
nepeTBoOptoBaya

1. aHOManbHWI 3B’A30K Y Mepexi
2. nybnboBaHi anpecu B Mepexi
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Cnoci6 ycyHeHHs

1. 3aMiHUTK kabenb abo ABUrYH
2. 3BepHyTUCS [0 cepBicy

1. NepeBipuTN MOHTAX i NiAKNYEHHS
fartuvka

2. 36inblUINTK Yac BUSIBNEHHS 06puBY
3. 3aMiHUTK JaTunK

1. HaTucHyTM RUN/STOP gns ckupaHHs
2. 3BepHyTUCS [0 cepBicy

1. HaTucHyTM RUN/STOP ons ckupaHHs
2. 3BepHyTUCS [0 cepBicy

1. nepeBipuTU TUCK BOAM Ha BXOZi
Hacoca

2. NepeBipUTY MOHTAX i MIAKIIOYEHHS
faTynka

3. nepesipnTH BiZNOBIAHI NnapameTpun

1. nepeBipuTU NiAKNOYEHHS faTunKa
2. nepeBipuTY BigNoBiAHI NnapameTpu

1. 3MiHUTK NapameTpun
2. NepeBipuTH faTumnK

nepesipuTK Tpy6onposig,

1. 3MEHLIUTU HaBaHTAXEHHS,
nepeBipuUTM ABUMYH | MEXaHIYHY YacTUHY
2. BUBpaTH NOTYXKHIWWMI NepeTBoptoBaY

1. BUMKHYTW i YBIMKHYTW XXUBEHHS
2. nepeBipuTY HanalTyBaHHSA afgpec
Mepexi CAN

3. 3BepHyTHCA [0 cepBicy



XIII. Tabnuusa napaMeTpiB YaCTOTHOrO NepeTBoproBaya

YMOBHi NO3HAYEHHSA B KONOHL,i «3MiHa»

O 3HauyeHHa napameTpa MOXHa 3MiHIOBATU | B YeProBOMY pPexuMi, i nig yac poboTu;
®  3HauyeHHsA NapaMeTpa He MOXKHa 3MiHIBaTK Mig Yac poboTu;

©  3HaueHHs napameTpa — PaKTUUHE BUMIpAHE, 3MIHUTU Or0 He MOXHa.

1. MapameTpu, Wo Bigob6parkaloTbCcA Ha NaHeni

MNMepeMukaHHs nokasaHb — knasiweto SHIFT.

Ingukauia
P

H

Inpgukauia
P

d

MapameTp
MoTOYHWNI TUCK
Poboya vactoTa
3afjaHuin TUcK
Pobouwin cTpym

Hanpyra wuHu

MapameTp
MoTouHNI TUCK
3amaHui TUCK

Hanpyra wuHu

Y pexumi po6oTu
Onuc
TuCK y cucTeMi B peanibHOMY vaci
MoTouHa poboua yacToTa
3apaHe 3HAYEHHS TUCKY B CUCTEMi
BuxinHuWii cTpym nepeTBoptoBaya

Hanpyra WwuHu nocTiiHoro cTpymy

Y 3ynuHEHOMy CTaHi
Onuc

TWUCK y cucTeMi B peasibHOMY Yaci
3ajaHe 3HaYeHHs TUCKY B CUCTEMi

Hanpyra WwuHKU NoCcTiNHOro cTpyMy
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OpuHuuAa
6ap
iy

6ap

OpuHuLA
6ap
6ap

B

3MiHa

© o o

3MiHa
(€]

©
(€]



2. I'pyna 3aranbHux napameTpis

Kop,

F0.00

F0.01

F0.02

F0.03

F0.04

F0.05

F0.06

F0.07

F0.08

F0.09

Hasea napametpa

YcTaBka TUCKY

BipxuneHHs nycky

Hanpsmok
obepTaHHs ABUryHa

3axucT Big,
3amMep3aHHs

KoedilieHT BUTOKY

Ixepeno curHany
nycKy Ta 3ynUHKN

ABTOMATUYHUIA NYCK

3aTpumkKa
camosarnycky

[ianasoH gartuvka

Kanan 3BopoTHOro
3B’A3Ky JaTumnka

OianasoH

F4.01 ~F0.10

0,0 ~F0.00

0: npamui
1: 3BOPOTHUI

0: BUMKHEHO
1: yBIMKHeEHO, y
ceKyHaax

2: yBIMKHEHO, ¥
XBUNMHAX

0,0c~100,0c

0: 3 knaBiatypu
1:i3 knem
2:uepes 3B’A30K
0~1

0,0c~100,0c

0,0 6ap ~ 200,0 6ap

0: AI1
1: AI2
2: max (AI1, AI2)
3: min (AI1, AI2)

Kpok 3aBopcbke 3MiHa

3HayeHHs
0,1 3,0 6ap
6ap
0,1 0,3 6ap
6ap

1 0

1 0
01lc 50c

1 0

1 0

c 50c
0,1 16,0 6ap
6ap

1 2
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O

Mpumitka

[ns KinbKox HacociB y
MepeXi TUCK 334at0Tb nuie
Ha BeZy4yoMmy.

Buixig 3i cnnsyoro pexumy,
KOMW TUCK NAAAE HMXYE 3a
YCTaBKy Ha Lie BiIXUNEHHS.

3MiHIOE HanpsIMoK
obepTaHHs Hacoca.

JoknafHi HanawTyBaHHS
3axUCTy BifJ, 3aMep3aHHs Ta
3akucaHHs — F4.10-F4.12.
Jnsa Kinbkox HacociB y
Mepexi 3axoav NpoTu
3aMep3aHHs 3aakTb
OKpeMmo.

LLLo 6inblunin BUTIK, TO
MEHLUNI KoediLlieHT.

[lns Kinbkox HacociB y
MepeXi Ha BeAeHUX 3a4al0Tb
2.

0: BUMKHEHO; 1: yBiMKHEHO.

3aTtpvmKa nepeq,
aBTOMATUYHMM MYCKOM.

MakcuManbHuin gianasoH
BiANOBIOHOro gaTunKa.

AIl — CTPYMOBWIA 3BOPOTHUIA
3B’A30K 3@ 3aMOBYYBaHHSM,
AI2 — noTeHujianbHUA.



Kop,

F0.10

F0.11

F0.12

F0.13

F0.14

F0.15

F0.16

F0.17

F0.18
F0.19

HasBa napametpa

YcTaBka aBapii
BMCOKOIO TUCKY

YcTaBka aBapii
HW3bKOIO TUCKY

TUCK 3yNUHKM 3a
BXOA0M

Tuck nycky 3a
BXOLOM

KaHan 3BopoTHOro
3B’3KY 32 BXOLOM

Pexvm poboTtn
nepeTsoptoBaya

IneHTUdikatop
BUpObY

Bepcis nporpamHoro
3abesneyeHHs

Yac posroHy

Yac ranbMyBaHHS

OianasoH

F0.00 ~ F0.08

0,0 ~ F0.00

0,0 6ap ~ F0.08

0,0 6ap ~ F0.12
0: AI1
1: AI2

0~1

2.000 ~2.999

0,0c~6500,0c
0,0c~6500,0c

Kpok 3aBopcbke 3MiHa
3HaYeHHs

0,1
6ap

0,1

6ap

6ap

6ap

0lc
01lc
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14,4 6ap

0,0 6ap

3,5 6ap

2,5 6ap

50c
50c

O

MNpumMiTka

ABapis Ta 3ynuHka vepes 0,1
c nicns Toro, SK TUCK
3BOPOTHOrO 3B’AA3KY LOCATHE
yCTaBKU. ABapis CKUOAETbCS
aBTOMaTUYHO Micns
3aTPUMKM CKUAAHHS, KO
TUCK NOBEPHETLCS B HOPMY.

ABapis Ta 3ynuHKa Yepes
3atpumky F4.09, konu TUck
3BOPOTHOTO 3B’AA3KY MEHLINIA
3a ycTaBKy. CKMOAETbCS
aBTOMATUYHO nicns
NOBEPHEHHS B HOPMY; 3a
3HaueHHs 0 dyHKLis
BUMKHEHa.

[icHe 3a F0.05 = 3:
nepeTBOpPOBaY MyCKAETLCS,
KOMW TUCK Ha BXOAi MEHLUWIA
3a F0.13, i 3ynuHsaeTbes,
KONM TUCK Binblunii 3a FO.12.
[laTyMKoM BXiAHOIo TUCKY
Moxe 6yTn AI1 abo AI2.

0: NiaTPUMaHHS CTanoro
TUCKY; 1: 3BUYaiiHe
perynioBaHHs WBWAKOCTI.

3aBopcbKa ycTaBKa.

THCTPYKLiS YMHHA NuLwe Ans
LLbOro AjianasoHy Bepcii.

3anexwuTb Bif, NOTYXHOCTI.

3anexwuTb Bif, NOTYXHOCTI.



3. Fpyna napameTpiB 3ax1cTy Hacoca

Kop,

F4.00

F4.01

F4.02

F4.03

F4.04

F4.05

F4.06

Hasea napametpa

DYHKLiS 3axKCTy Bif,
Cyxoro xomy

Mopir BUSIBNEHHS
Cyxoro xomy

YacToTa BUSABAEHHS
Cyxoro xomy

Yac BuaBneHHs
CyXoro xopy

BigcoTok cTpymy
BUSIBNIEHHS CyXOro
xopy

3aTpumka
aBTOMAaTUYHOTO
nepesanycky nicna
CyXoro xony

KinbkicTb
aBTOMaTUYHMX
CKMAaHb 3aXUCTY Bif,
CyXoro xopy

OianasoH Kpok 3aBopgcbke 3MiHa
3HaYeHHAa
0~2 1 2 O
0,0 6ap ~ F0.00 0,1 0,5 6ap o
6ap

0,00 'y ~ BepxHsimexxa = 0,00 48,00y,

yactotn F2.07 My,

0,0c~200,0c 0lc 60,0 c

0,0 % ~100,0 % 0,1 40,0 %
%

0xB~9999 x8 1xB 15 xB

0~9999 1 10
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Mpumitka

0: BUMKHeHO; 1: 3a yacToTo0
i CTPyMOM; 2: 32 TUCKOM Ha
BMXOA; 3: 32 YacToTot,
CTPYMOM i TUCKOM; 4: 3a
TUCKOM Ha BXOf|.

Cyxuii Xig, BU3HauatTb, KOnv
TUCK 3BOPOTHOrO 3B 513Ky
MEHLLUNI 3a yCTaBKY.

MopiBHsNbHA YacToTa: Cyxui
XiZ, BU3HAYaKThb, KON
poboua vacToTa binbLua 3a
Hel.

ABapito Cyxoro xofy BUAAOTb
nicns BUKOHaHHS YMOB
NPOTAroM LibOro yacy.

LincHe 3a F4.00 = 1.
BigcoTok HOMiHanbHOro
CTPYMY ABUrYHA: CyXuWi Xia,
BM3HaYaloTb, Konu pobounit
CTPYM MEHLWi 3a ue
3HaYEHHS.

0 — aBapito cyxoro xomy
ckupatTb vyepes F4.07 i
F4.08; He 0 — nicna
BUSIBJIEHHS CYyXOro Xoay
BiglivyeTbCs 3a4aHa
3aTpuMKa.

Micns Bupadi asapii
nepeTBOpPOBaY aBTOMaTUYHO
CKMOAETbCS Ta 3aMyCKAETbCS
yepes yac F4.05. KinbkicTb
CcKnpaHb 06MexeHo LM
napameTpom; nicns i
BUYepnaHHA aBapito
CKMAaloTb BPYYHY KnaBilleto
RUN/STOP. 9999 —
HeobMexeHa KiNbKicTb
CKuAaHb.



Kop,

F4.07

F4.08

F4.09

F4.10

F4.11

F4.12

F4.13

HasBa napametpa

TUCK BUABIEHHSA
Ha[AXO[KEHHS BOAN

Yac BuaBneHHs
HaAXO[)KEHHS BOAN

3aTpumka asapii
aHOMasbHOro TUCKY

YacToTta pobotun
NpoTH 3aMep3aHHs

Tpusanictb pobotu
NpoTh 3aMep3aHHs

IHTepBan pobotn
NpoTK 3aMep3aHHa

Yac BuaBneHHs
pospuBy
Tpybonposoay

OianasoH Kpok 3aBopcbke 3MiHa
3HaYeHHs
0,0 6ap ~ F0.00 0,1 1,0 6ap ©]
6ap

0,0c~100,0¢c 0lc 200c ¢
0,0c~120,0c 0lc 3,0c O
0,00 'y, ~ BepxHs Mexa My, 10,00 Iy, @]
yactotun F2.07

0 ~ 65000 ¢/xB c/x8  60c/xB O
0 ~ 65000 c/xB c/xs 300 c/xB O
0c~1000c lc Oc O
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Mpumitka

CucTeMy aBTOMaTUYHO
3BiNbHATL Big aBapii E027,
AKLLO TUCK BOAM Ha BXOLi
Binblunii abo AopiBHIOE
3aAaHOMy 1 TPUMAETbCS
[0BLLE 32 Yac BUSBEHHS.
MpupatHe pns cuctem 3
niANopoM Ha BXOZi;
3HAYEHHS TUCKY — BUXIOHWI
TUCK.

3aTpumKa aBapii 3a TUCKOM
BOAM Ta aBapiiHOro curHany.

OnMHMLA Yacy 3axuCTy Bif,
3aMep3aHHA 1 3aKNCaHHA —
ceKyHAM abo XBUNNHW,
3anexHo Big F0.03. Akuwio
iHTepBan popisHioe 0, Hacoc
NOCTINHO NPaLOE Ha YacToTi
3axuCTy Bif, 3aMep3aHHs.

Asapito E030 BupatoTb Yepes
vac F4.10, konu poboua
YacToTa BCix
nepeTBOPIOBaYiB CUCTEMMN
6inbla abo popisHioe F4.02,
a TUCK MeHLUUIA 3a NMYCKOBUIA.
3a 3HaveHHs 0 BUSBNEHHA
BUMKHEHO.



4. Mpyna napaMeTpiB 3aX1CTy Ta aBapil

Kop, Hasea napametpa

F6.00  3axucT gBuryHa Bif,
nepeBaHTaXeHHs

F6.01  KoedilieHT 3axucTy
LBUryHa Big,
nepeBaHTaXEeHHA

F6.02 IHTepBan
caMoBiHOBNEHHS
nicns asapii

F6.03 HanawTtysaHHsa LLUIM

F6.04  AnapaTHuii 3axucT 3a
CTPYMOM i Hanpyroto

OianasoH Kpok 3aBopacbke 3MiHa

3HAueHHA

0: 3a60poHEeHO 1 1 o
1: posBoneHo

0,20 ~ 10,00 0,01 1,00 O

0,1¢~100,0c c 30,0c O

OAnHUL — pexumM LLIM: 0x0111 O
0: aBTONEpPEMUKaHHS; 1:
CPWM;

2: DPWM; 3: SPWM.
LecaTtku —
KOMMeHcauis
NPOrHO3yBaHHs
Hanpyru.

CotHi — 0: SSSU, 1:
DSDU.

Tucaui — Bunagkosa
Hecyya:

0: BMNagKoBa Hecyu4a;
1: BUNAAKOBUIN
HYNbOBWI1 BEKTOP

OpuHuWLi — anapaTHe 1111 (@]
0BMeXeHHs cTpyMy
(CBC): 0: BMMK., 1:
YBIMK.

[lecaTku — anapaTHuii
3axXMCT Big
nepeHanpyru: 0: BUMK.,
1: yBiMK.

CoTHi — vac chinbrpauii
SC 0-F (0 — 3axuct SC
BUMKHEHO).

Tucadi — npuayweHHs
3aBaf, 3a cTpymom: 0:
BUMK., 1: yBiMK.
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Mpumitka

0: 6e3 3axucry; 1: i3
3aXWUCTOM.

Yac dhinbrpauii SC: 1,2 MKc x
T, ne T 3apat0Tb pO3psaomM
COTeHb.



Kop,

F6.05

F6.06

F6.07

F6.08

F6.09

F6.10

F6.11

HasBa napametpa

Touka 3axucty CBC

Yac 3axucTy Big,
nepeBaHTaXeHHs
CBC

BussneHHsa
3aMUKaHHS Ha 3eMJT0
nig, yac yBiMKHeHHs

3axucT Big, 06puBy
tasm

Mopir nporpamMHoro
3axucTy Bif 06pmBy
asun

KoediuieHT KopeKLuii
BWXiZHOI NOTY>HOCTI

Touka 3axucTy Bif,
3HUXXEHOT Hanpyru
WNHK

OianasoH
0~220%
1~5000 mc

0: BUMKHEHO
1: yBiMKHEHO

Kpok 3aBopcbke 3MiHa Mpumitka
3HayeHHs
1% 200 % O PerynboBaHa Touka CBCy

BilCOTKaX HOMiHaNIbHOro
CTpYMy nepeTBoptoBava.

Mc 500 mMc O

OpuMHWL| — 3aXKCT Bif, 0x0011 O
06puBy thasu Ha BUXOA.

[lecaTku — 3axucT Big,

o06puBy hasu Ha Bxopj.

COTHi — 3ax1CT ABUryHa

Bif, NepeBaHTaXeHHS.

0: BUMKHeHO; 1:
YBIMKHEHO

0,0 % ~999,9 %

0~1000 %

40,0 % ~150,0 %

0,1 20,0 % O BigHowweHHs nporpamMHo
% BUsIBNIeHOro 06puBy hasu Ha
BXOAji A0 HAMPYry LWKHWU.

1% 100 % O KopekListi 3HaYeHHs! BUXigHOT
noTyxHocTi C-10.

0,1  100,0% O BigHocHo 537 B.
%
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XIV. KneMu ronoBHoOro Kona ta ixHi pyHKuii

BXif, UBNEHHA Buxig, 3MiHHOT YacToTn
L1 N
1 1
i—/—:i—/—:—o R u | 1G———
I I
1 ! 1 !
I ! I !
L2 1 i | PDH30
| J— g | J—
! - ! . S orsagsker VO
! Ve :
L3 | "y 1
i_/_: i_ L T lonosHe Koso w O
[ R -
ABToMaTt KoHTaKTOp
| ﬂ) PE PE |O—
PucyHok 10. Cxema kneM ronoBHoro Kona nepetsoptosaya 0,75-18,5 kBt
Mo3HaueHHs
Hassa MpusHaveHHs
Knem
RS T KNneMm TpUhasHOro KUBNEHHS Mig’eqHaHHA TpudasHoi Mepexi 3MIHHOro
CTpyMy
BuxigHi kKnemn .,
Vv, W Mn
(VAAYA nepeTBOpoBaYa in’enHaHHA TpudasHoro aBuryHa
PE Knema 3aseMneHHs Min’eqHaHHA 3aXMCHOro 3a3eMeHHSA

PUCYHKW B L iHCTPYKLii — NPUHLMNOBI cxeMun. Bupib nocTinHO BAOCKOHANIOETbLCS,

TOMY

npuabaHnin Hacoc (3oKpema 30BHILWHIM BUMMSAL | KONip) MOXe BiApi3HATUCS Bif,

306paXeHOoro: opieHTYNTECS Ha (haKTUUYHNIA BUPI6.
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manual TERMOJET

TBE

Variable-frequency
in-line circulating pumps

termojet.com.ua

WARNING! Before start-up make sure the pump is earthed reliably and a residual

current device is installed. Never touch the pump while it is running and never run it
without water — dry running destroys the seal.
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Thanks for choosing our product. Read these service instructions carefully before installation
and use, and keep this manual in your safekeeping for the whole service life of the pump.

/\ Warnings

Prohibited personnel warning
1. Any child or any adult who has any physical, sensory or mental defects, or who lacks the relevant
experience or knowledge, may use this product only if supervised or given the method of safe
use of this product as well as knowing the dangers involved.
2. No child shall play with this product as a toy.
3. Without supervision, no child shall be allowed to clean or maintain this product.

Pressure warning

1. The system where the pump lies shall be able to withstand the maximum pressure of the pump.

Electricity warning

1. The electric power system may be used only when it has the safety protection measures
specified by the existing provisions of the country where the product is installed.

Modification-related warning

1. Where any electric pump is tampered with, modified and/or operated outside the recommended
operating scope, or goes against any other instruction given in this manual, the manufacturer will
not guarantee the correct operation of the electric pump and will not be responsible for any loss
which might be caused by the electric pump.

2. The manufacturer refuses to undertake any responsibility for any error which might appear in
this manual due to misprint or misreplication. The manufacturer reserves the right to make any
modification to the product which, in its opinion, is necessary or useful, without affecting the
basic features of the product.

I. Symbols in the manual

A Warning. Failure to follow the safety instructions may cause personal injury.
@ Careful. Failure to follow the safety instructions may result in equipment failure.

El Remark. Reasons for operation.

II. Overview

The TBE variable-frequency pipeline pump is a product that achieves variable-frequency,
constant-pressure control with the installation of components such as a frequency converter
and a pressure tank, based on the TB pump.

The series has many advantages — compact structure, energy conservation and environmental
protection, safety and reliability. The products are easy to disassemble and assemble, and are
connected to the pipeline directly.



I1I. Identification

1. Pump appearance

Frequency converter

Water pump

Base — refer to chapter IX,
installation dimensions

2. Structure

The product is detachable at the top, with the water pump maintained without the plumbing
being dismantled. The water pump is equipped with an IE3 series motor, a universal
mechanical seal and a high-temperature resistant rubber sealing ring.

3. Model

TBE 50-35/2-S

TBE pump category: variable-frequency in-line pipeline pump
50 diameter of pump inlet and outlet, mm — DN 50
35 prescribed lift, m
number of motor poles

S material of the impeller: stainless steel (no index — cast iron)



IV. Delivery and lifting

1. Delivery

The water pump has been strictly tested and inspected before leaving the factory and specially
packaged to be handled, loaded and unloaded by forklifts or similar equipment.

2. Lifting

WARNING
All motors are equipped with lifting rings to lift the entire pump, which shall be lifted
by two lifting rings simultaneously rather than by one single lifting ring.

2

Figure 1. Lifting the water pump by nylon straps



V. Application

1. Working conditions

1. Working pressure < 1.6 MPa; determined according to order requirements in a special
environment.

2. The ambient temperature shall not exceed 40 °C and the relative humidity shall not exceed
95 %.

3. The pH value of the conveying medium is 5-9, and the medium temperature is 0 °C to
+120 °C.

4. The solid volume ratio of the conveying medium is < 0.2 %, and the solid particles are < 0.2
mm.

5. The pump shall be kept away from flammable and explosive objects and heat sources, and
installed on flame-retardant materials such as metals.

6. If the pump is installed in an electrical cabinet or another enclosed object, it is necessary
to install fans or other cooling equipment inside the cabinet and to provide ventilation
openings, so that the ambient temperature stays below 40 °C; otherwise the frequency
converter may be damaged by the excessive ambient temperature.

2. Application site

TB series water pumps are used in cold and hot water transportation, pressurization and
circulation systems:

- heating system; - industrial cleaning system;

- regional water supply system; - ordinary industrial water systems;

- secondary pressurization of high-rise - air conditioning circulation and cooling
pipeline network; system;

- boiler feed-water; - general domestic water.

The operating point must be within the specified performance range of the water
pump — only then will the pump operate safely and efficiently.

3. Liquid conveyed

The liquid conveyed shall be clean, of low viscosity, non-explosive, and free from solid particles
and fibrous substances that mechanically or chemically damage the water pump:

- water for a heating system (the water - cooling fluid;
quality shall meet the standard - industrial liquid;
requirements for a hot water supply . softened water:

system); - residential hot water.

The following may occur if the density and viscosity of the liquid conveyed are greater than
those of ordinary clean water: a significant decrease in pressure, significantly low hydraulic
performance, a significant increase in motor energy consumption. In this case the water pump
must be equipped with a higher power motor — please contact your Termojet supplier for the
specific selection.

It is necessary to select the O-ring seals according to the situation when the liquid conveyed
contains minerals, oil substances, chemicals or any other liquid that is different from clean
water.



VI. Installation

1. Installation environment

WARNING
It is necessary to take protective measures to ensure the personal safety of
personnel if a high-temperature, low-temperature, toxic or corrosive liquid is
transported.

The water pump must be installed in a dry, cool, well ventilated place with an ambient
temperature not lower than 0 °C (frost-free).

It is necessary to confirm the direction of flow by the arrow on the pump casing before
connecting the pump to the pipeline. To ensure the sealing of the pipeline connection, install
gaskets made of rubber or another sealing material between the flanges, as shown in Figure 2.

Gasket

Flow direction
Figure 2. Connection to the pipeline Figure 3. Clearance for maintenance

It is necessary to leave sufficient space around the pump to ensure normal air circulation and
subsequent disassembly and maintenance, as shown in Figure 3.



2. Pipeline connection

- Install an isolation valve at the inlet and the outlet of the pump to prevent draining the
system during maintenance.

- Connect the water pump directly to the pipes if the pipes on both sides of the pump can
withstand its weight. This applies to water pumps with a motor power of up to 2.2 kW
inclusive.

- Install water pumps with a motor power of 3 kW and above on a concrete foundation, and

install a shock absorber if possible. Of course, this is also applicable to pumps below 3 kW.
See subsection 3 for details.

- Itis important to ensure that the water pump is not pulled by the tension of the pipeline
when the pipeline is installed.

- It is necessary to fully consider the suction performance of the pump and the operating
pressure of the pipeline, so a reasonable diameter of the inlet and outlet pipes must be
designed before installation.

- Do not install the water pump at the lowest point of the system; otherwise there will be dirt
deposition.

- Avoid air pockets during the installation of the pipeline, especially at the inlet end of the
pump, as shown in Figure 5.

7~

Figure 5. Correct installation of the pipeline on the suction side of the water pump




3. Noise reduction and vibration reduction

The vibration and noise of equipment are inevitable, but it is possible to take effective
measures to greatly reduce them while ensuring the safe operation of the equipment. Based on
the vibration reduction experience in the industry, we recommend the following:

- it is necessary to consider installing a shock absorber for a water pump with 2.2 < P 7.5 kW;
- a water pump with 11 < P <18.5 kW must be equipped with a concrete foundation.

Noise and vibration are caused by various factors, such as the operation of the motor and the
pump, as well as water flow in the pipeline and valves. Currently, the most widely used method
is a concrete foundation with shock absorbers and expansion soft joints, as shown in Figure 6.

1  Concrete foundation
Shock absorber

Inlet valve

2

3

4  Expansion soft joint
5 | Straight pipe

6

Outlet valve Figure 6. Vibration reduction of the water pump

As the simplest and most practical measure for vibration reduction, the concrete foundation is
sturdy enough to provide permanent support for the entire pump, absorbing normal stress,
impact and vibration. The following dimensions are recommended for the concrete foundation:

Weight of pump G, kg Length L, mm Width B, mm Height H, mm

150<G <200 620 620 300
200=G< 300 720 720 350
300=G <400 800 800 400
400=<G <500 850 850 425
500=G< 600 900 900 450
600=<G< 700 950 950 475
700<G <800 1000 1000 500
800=G <900 1050 1050 525
900 =G <1000 1050 1050 550
1000=G <1100 1100 1100 550
1100=<G <1200 1150 1150 560
1200<G <1300 1150 1150 580
1300=<G <1400 1200 1200 600
1400 <G <1500 1200 1200 610
1500 <G <1600 1250 1250 620



VII. Startup and maintenance

1. Before startup

@ CAREFUL
Do not start the water pump until the pump body is filled with liquid and the air is
completely discharged.

A WARNING
Pay attention to the direction of the exhaust hole during venting, and make sure that
the liquid discharged (especially high-temperature, low-temperature, toxic and
corrosive liquid) will not harm personnel or the motor and other components.

Inletvalve

Figure 8. Valves for filling and venting

Closed or open pipeline system with Closed or open pipeline system with
liquid level lower than the pump inlet liquid level higher than the pump inlet
1. Close the outlet valve and open the inlet 1. Close the inlet valve and unscrew the vent
valve. cock on the pump cover, as shown in Figure
2. Unscrew the vent cock on the pump cover. 8.
3. Unscrew the plug at the upper end of the 2. Slowly open the inlet valve until the liquid
flange on either side of the water pump, evenly flows out of the exhaust hole.
and confirm the specific position according 3. Tighten the vent cock and fully open the
to the water pump. valve.

4. Fill the entire pump body and suction
pipeline through the water injection hole.

5. Tighten the plug again.
6. Tighten the vent cock as shown in Figure 8.



2. Rotation inspection

Figure 9. Direction of rotation by the arrow on the casing

@ CAREFUL
Do not start the water pump to check the rotation direction of the motor until the
pump body is filled with liquid and the air is completely discharged.

3. Start

1. Make sure that the inlet valve is fully open and the outlet valve is slightly open before starting
the water pump.

2. Start the water pump.

3. After starting, adjust the valve to bring the flow to the required working condition, checking
the pressure gauge, the flow meter and the ammeter.

4. Assign a dedicated person to inspect the water pump regularly when it operates normally, and
to shut the pump down for inspection and maintenance in a timely manner in case of
abnormalities. Otherwise the water pump will be permanently damaged.



4. Maintenance

Pump

Inspect and maintain the water pump regularly. Check the wear of the mechanical seal
regularly if the pumped medium contains complex substances. Inject an appropriate amount of
silicone oil between the shaft and the shaft seal to prevent the seal from being corroded and
bonded if the pump is not used for a long time.

Inspect the motor regularly and keep it clean and ventilated; clean and inspect the motor more
often if the water pump is installed in a dusty environment.

Frequency converter

WARNING

- Do not touch the terminals of the frequency converter when it is powered on —
this may cause electric shock.

- Designate qualified electrical engineering personnel for maintenance, inspection
or component replacement.

- Start work at least 10 minutes after the converter is powered off, or after
confirming that there is no residual voltage; otherwise personal injury may occur.

- Do not touch the board with your hands: there are CMOS integrated circuits on the
PCB, which static electricity may damage.

- It is strictly prohibited to modify the frequency converter without permission;
otherwise it may cause serious personal injury or death.

- 10 -



VIII. Operation panel of the frequency converter

1. Schematic diagram

TR

® @

RUN  STOP  ALARM NETPUMP

2. Indicator light

. MENU — used to go from the display mode to the

parameter mode.

. P.SP/ENT — the shortcut key for setting the water

pressure, and the confirmation key that confirms and
saves a parameter value.

. SHIFT — used to move the cursor when switching the

display content and modifying parameters. Hold SHIFT in
the shutdown state to run the pump at 5 Hz and check
whether the direction of rotation is right or wrong. During
operation, SHIFT switches between the operating
frequency, the output current, the set pressure and the
feedback pressure. The flashing bit is the bit currently
being modified.

. A ¥ —used to modify parameter values and the set

pressure. Holding them for 2 seconds enters the
pressure setting mode.

. RUN/STOP — starts the pump; the same key stops the

pump and resets a fault.

- Operation — always on: the pump is running; flashing: sleep shutdown indication.
- Stop — stop indication (standby indication).

- Net pump — always on when the multi-pump network is successfully connected, and off

when it fails to be connected.

- Alarm — frequency converter protection alarm.
- Set pressure — the value on the display screen is the set pressure value.

- Feedback pressure — the value on the display screen is the feedback pressure value of the

pipeline network.

-11 -



3. Key operation
The menu has three levels:

1. function code group number (first-level menu);

2. function code label (second-level menu);

3. function code setting value (third-level menu).
Press MENU or P.SP/ENT in the third-level menu to return to the second-level menu. The
difference: P.SP/ENT saves the set parameter on the control board, returns to the second-level
menu and automatically transfers to the next function code label; MENU returns directly to the

second-level menu without storing the parameter, and remains at the current function code
label.

If the parameter does not flash in the third-level menu state, it means that the bit cannot be
modified — press the SHIFT key to switch to the flashing bit.

The parameters marked with « e » in the parameter table are modified in the
shutdown state only. The parameters marked with « © » are the actual detection
values and cannot be changed.

For example: change F0.02 from O to 1

FO | PSP/ENT )+ F0.00 (4 v ) F0.02 [ P.sp/ENT n
(O} [ro-08 v

« In the stopped or running state the first four bits flash (0.00); in the group and code menus the first bit
flashes.
- If a value has many bits, press A and ¥ at the same time to move to the next bit.

- The A V keys select other parameters of the FO group, and other parameter groups in the first-level
menu.

- Hold the MENU key for 2 seconds to enter a parameter group.

- The final state 0.00 is the stopped or running state (frequency 50 Hz).

4. Pressure setting

Hold the A and V¥ keys for 2 seconds in the running or shutdown state to enter the pressure
setting mode. Use the A V¥ keys to set the target pressure and exit with MENU or P.SP/ENT —
the pressure value is saved automatically.

El Pressure conversion equation: 0.1 MPa = 100 kPa = 1 bar = 1 kgf/cm?2.
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IX. Technical data

1. Model parameters

No.

O 0 N oo WN P

NN NN NN NN R R R B R R R e e
S o0 AW N P O VW ® N o ol w N PO

Model

TBE32-18/2
TBE32-21/2
TBE32-26/2
TBE32-33/2
TBE32-40/2
TBE32-50/2
TBE40-16/2
TBE40-21/2
TBE40-20/2
TBE40-26/2
TBE40-30/2
TBE40-36/2
TBE40-50/2
TBE50-12/2
TBE50-15/2
TBE50-18/2
TBE50-24/2
TBE50-28/2
TBE50-36/2
TBE50-40/2
TBE50-50/2
TBE50-60/2
TBE50-71/2
TBE65-12/2
TBE65-15/2
TBE65-20/2
TBE65-22/2

Prescribed
flow rate
(m?3/h)

12,5
12,5
12,5
12,5
12,5
12,5
12,5
12,5
20
20
25
25
25
16
20
25
25
30
30
35
40
50
50
25
30
30
40

Prescribed Maximum
lift (m) sﬁiﬁisg"{:o
18 18
21 21
26 26
33 33
40 40
50 50
16 16
21 21
20 20
2 26
30 30
36 36
50 50
12 12
15 15
18 18
24 24
28 28
36 36
20 40
50 50
60 60
71 71
12 12
15 15
20 20
22 22
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Displayed
pressure setting
value (MPa)

0,18
0,21
0,26
0,33
0,40
0,50
0,16
0,21
0,20
0,26
0,30
0,36
0,50
0,12
0,15
0,18
0,24
0,28
0,36
0,40
0,50
0,60
0,71
0,12
0,15
0,20
0,22

Motor
power (kW)

1,1
1,5
2,2
3
3
4
1,1
1,5
2,2

5,5
7,5
1,1
1,5
2,2

5,5
7,5
11
15
18,5
1,5
2,2



No.

28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

Model

TBE65-30/2
TBE65-34/2
TBE65-42/2
TBE65-52/2
TBE65-60/2
TBE80-13/2
TBE80-19/2
TBE80-23/2
TBE80-29/2
TBE80-30/2
TBE80-38/2
TBE80-47/2
TBE100-10/2
TBE100-15/2
TBE100-17/2
TBE100-22/2
TBE100-27/2
TBE100-34/2
TBE100-40/2
TBE125-11/4
TBE125-15/4
TBE125-18/4
TBE125-22/4
TBE125-28/4
TBE150-13/4
TBE150-17/4
TBE150-22/4

Prescribed
flow rate

(m3/h)

40
50
50
50
60
50
50
50
50
50
50
80
80
80
60
80
100
100
110
120
120
160
160
160
200
200
200

Prescribed Maximum
Lift (m) sg:fi?:gu(r;)
30 30
34 34
42 42
52 52
60 60
13 13
19 19
23 23
29 29
30 30
38 38
47 47
10 10
15 15
17 17
9 22
7 27
34 34
40 40
1 11
15 15
18 18
I 22
28 28
13 13
17 17
I 22
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Displayed
pressure setting
value (MPa)

0,30
0,34
0,42
0,52
0,60
0,13
0,19
0,23
0,29
0,30
0,38
0,47
0,10
0,15
0,17
0,22
0,27
0,34
0,40
0,11
0,15
0,18
0,22
0,28
0,13
0,17
0,22

Motor
power (kW)

5,5
7,5
11
15
18,5

5,5
7,5
11
15
18,5

5,5
7,5
11
15
18,5
5,5
7,5
11
15
18,5
11
15
18,5



2. Test pressure and inlet pressure

Test pressure — the test value with clean water at a room temperature of 20 °C.

Inlet pressure must be adjusted correctly to ensure that the water pump is in the optimal
operating state and the noise level is controlled at the lowest level.

Cavitation will occur in the water pump if the pressure inside the pump is lower than the
gasification pressure of the conveyed medium. The maximum suction head H (m), which
ensures the minimum pressure at the pump inlet, can be calculated by the formula:

H =Py, x 10.2 = NPSH - H¢ - H, - Hq

P, atmospheric pressure, bar; for a closed system — the system pressure, bar;
NPSH net suction head, m; read at the corresponding maximum flow rate on the
performance curve;
Hs pipeline loss at the inlet, m, corresponding to the value at maximum flow rate;
gasification pressure of the liquid, m, at the working temperature;

safety margin, m, with a minimum of 0.5 m.

The water pump can be installed and operated by suction if H is a positive value. If H is a
negative value, the pump can only be operated normally when it is installed with a positive inlet
head.

Generally this is not calculated. It is needed only when:
1. the liquid temperature is high;
2. the liquid flow rate exceeds the limit value;
3. there is a large suction head or a long inlet pipeline;
4. the system pressure is low;
5. the conditions for the inlet are poor.
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3. Noise pressure level

Three-phase motor with load, 50 Hz.

2P motor (2900 r/min) 4P motor (1450 r/min)

Motor power Speed Noise Motor power Speed Noise
(kw) (r/min) dB(A) (kw) (r/min) dB(A)
1,1 2880 65 5,5 1460 70
1,5 2895 71 7,5 1460 70
2,2 2895 72 11 1465 72
3 2895 73 15 1465 72
4 2905 74 18,5 1470 72
5,5 2930 78
7,5 2930 78
11 2945 82
15 2945 82
18,5 2940 82

El For a water pump, the noise is mainly generated by the motor; the noise produced
by the pump itself is very small and almost negligible. Therefore the motor noise
level is used to define the noise level of the pump. Variable frequency noise needs to

be considered for a motor with a frequency converter.

4. Protection level

The motor protection level is IP55.
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5. Model selection of vulnerable parts

Motor bearings

2P motor 4P motor

Motor Front Rear Motor Front Rear
model bearing bearing model bearing bearing
1.1 kw 6204 6204 5.5 kW 6308 6308
1.5 kw 6305 6205 7.5 kW 6308 6308
2.2 kw 6305 6205 11 kW 7309 6309

3kw 6306 6206 15 kW 7309 6309

4 kW 6306 6206 18.5 kW 7311 6311
5.5 kW 6308 6308

7.5 kw 6308 6308

11 kW 7309 6309

15 kw 7309 6309
18.5 kW 7309 6309

The «front bearing» is the bearing at the extension end of the motor shaft.

The following shall be noted for the use of bearings

- The motor should be filled or replaced with lubricating grease after it runs for about 2500
hours (sealed bearings do not need to be replaced during the service life).

- The grease should be replaced in a timely manner if the bearing overheats or the lubricating
grease deteriorates during operation.

- The vibration and noise of the motor increase significantly at the end of the service life of the
bearing. The bearing should be replaced when the radial clearance reaches the following
values:

Inner diameter of bearing, mm 10-30 35-50 55-80 85-130

Ultimate radial clearance value, mm 0.10 0.15 0.20 0.30

- The brand of the replacement lubricating grease: ZL-3 lithium based grease or another similar
grease.

- Grease-filling amount: for 2-pole motors fill %2 of the gap between the inner and outer rings of
the bearing, for 4-pole motors %.

6. Structural diagram

Main components:
1. TB water pump;
2. frequency converter;

3. data cable of sensor;
4. pressure sensor.

Outlet Inlet
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7. Installation dimensions and performance curves

Model

TBE32-18/2
TBE32-21/2
TBE32-26/2
TBE32-33/2
TBE32-40/2
TBE32-50/2

- 18 -

4218

4214

™ ‘ TBE32

50 5072 | 29000min 50Hz

g

40 402

35 4— —

30

25 4

20 42

15 —

10

5

0

0 2 4 6 8 10 12 14 16 18Q[m/h
o B2
tj Inlet
o

Dimensions, mm

D Bl B2 B3 B4 B5 B6 H1 H2 H3 H4
188 148 207 95 95 70 100 90 142 480 120
188 166 226 95 95 70 100 90 149 520 120
223 166 226 110 110 70 100 90 149 535 120
223 191 239 110 110 70 100 90 159 560 120
260 191 239 129 129 80 120 100 166 585 130
260 212 251 129 129 80 120 100 166 615 130

H5
150
150
150
150
170
170

L1
320
320
320
320
360
360

L2
160
160
160
160
180
180

Weight,
kg

33
37
41
59
60
63



Model

TBE40-16/2
TBE40-21/2
TBE40-20/2
TBE40-26/2
TBE40-30/2
TBE40-36/2
TBE40-50/2

o

TBE40

[ reee
‘ 2900r/min 50Hz.

16 20 24

Inlet

200
200
200
250
250
300
300

B1
153
168
168
195
215
260
260

B2
205
217
217
232
249
271
271

B3
121
121
121
121
121
167
167

B4
121
121
121
121
121
167
167

| Outlet A‘Q

32 % Q

2150

i?

[m'/h]

PN16

4018

Dimensions, mm

B5 Bé6
195 235
195 235
195 235
195 235
195 235
195 235
195 235
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H1

98

98
130
130
130
140
140

H2  H3
170 520
170 561
170 593
190 | 637
190 663
225 | 785
225 | 785

H4
195
195
195
195
195
195
195

H5
235
235
235
235
235
235
235

L1
320
320
340
340
340
440
440

L2
160
160
170
170
170
220
220

Weight,
kg

40
45
50
61
67
98
104



Model

TBE50-12/2
TBE50-15/2
TBE50-18/2
TBE50-24/2
TBE50-28/2
TBE50-36/2
TBE50-40/2
TBE50-50/2
TBE50-60/2
TBE50-71/2

TBESO0

‘ TBESO
2900r/min 50Hz

Inlet

B2
205
217
217
232
249
271
271
382
382
382

B3
121
121
121
121
121
121
167
167
167
167

B4
121
121

121
121
121
121
167
167
167
167

Qlw/h]

Dimensions, mm

B5
195
195
195
195
195
195
195
195
195
195

B6
235
235
235
235
235
235
235
235
235
235
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H1
145
145
145
145
145
145
145
145
145
145

H2
150
150
150
170
182
222
223
258
258
258

H3
547
588
588
632

787
788
901
901
945

H4
195
195
195
195
195
195
195
195
195
195

H5
235

235
235

235
235
235
235
235

L1
340
340
340
340
340
340
440
440
440
440

L2
170
170
170
170
170
170
220
220
220
220

Weight,
kg
46
50
52
63
69
90

109
172
187
206



Model

TBE65-12/2
TBE65-15/2
TBE65-20/2
TBE65-22/2
TBE65-30/2
TBE65-34/2
TBE65-42/2
TBE65-52/2
TBE65-60/2

200
200
250
250
300
300
350
350
350

TBE65

‘ TBE6S
2900r/min 50Hz

B1
168
168
195
215
260

314
314
314

Outlet

90

Q o' nl

|
T

217
217

232
249
271
271
382
382
382

121
121
121
121
121
121
167
167
167

B4
132
132
132
132
132
132
169
169
169

Dimensions, mm

B5 B6 H1l
195 235 135
195 235 135
195 235 135
195 235 135
195 235 135
195 235 135
195 235 155
195 235 155
195 235 155
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H2
170
170
190
190
230
230
260
260

H3
598
598
642
668
785
785
913
913
957

H4
195
195
195
195
195
195
195
195
195

H5
235
235
235
235
235
235
235
235
235

[,
360
360
360
360
360
360
475
475
475

L2
180
180
180
180
180
180

237,5
237,5
237,5

Weight,
kg

52
54
65
71
92
98
174
190
209



Model

TBE80-13/2
TBE80-19/2
TBE80-23/2
TBE80-29/2
TBE80-30/2
TBE80-38/2
TBE80-47/2

TBES8O

TBESO
‘ 2900r/min 50Hz

~38/2

-30/2

30 =577
-23/2

1972
13/2

100

Q [m'/h]

o1

52

4014

o

250
250
300
300
350
350
350

B2

232
249
271
271
382
382
382

B3
121
121
121
121
167
167
167

B4
132
132
132
132
175
175
175

€
Tloutlet

Dimensions, mm

B5
195
195
195
195
195
195
195

- 22—

B6
235
235
235
235
235
235
235

H1
127
127
127
127
145
145
145

H2
200
200
240
240
275
275
275

H3
644
670
787
787
918
918
962

H4
195
195
195
195
195
195
195

H5
235
235
235
235
235
235
235

L1
440
440
440
440
500
500
500

L2
220
220
220
220
250
250
250

Weight,
kg

69

75

96
101
178
193
211



Model

TBE100-10/2
TBE100-15/2
TBE100-17/2
TBE100-22/2
TBE100-27/2
TBE100-34/2
TBE100-40/2

TBE100

H
[m]
60

TBE100
‘ 2900r/min 50Hz

50

™~
T~ ~
—

10

50 60 70 80 90 100 110 120 130 140 150 Q [m'/h]

B2

250
300

350
350

Inlet

B1
195
215
260
260
314
314
314

B2
232
249
271
271
382
382
382

B3
121
121
121
121
123
123
167

B4
148
148
148
148
148
148
167

Dimensions, mm
B5 B6 H1 H2 H3 H4 H5
195 235 135 190 642 195 235
195 235 135 190 668 195 235
195 235 170 230 820 195 235
195 235 170 230 820 195 235

195 235 170 265 933 195 235
195 235 170 265 933 195 235
290 350 170 270 982 290 350
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L1
450
450
500
500
550
550
550

L2
225
225
250
250
275
275
275

D1
4-214
4-214
4-214
4-214
4-214
4-214
4-219

Weight,
kg
72
78

104
110
172
187
227



Model

TBE125-11/4
TBE125-15/4
TBE125-18/4
TBE125-22/4
TBE125-28/4

TBE125

TBE125
‘ 1450r/min 50Hz

allallan

Inlet

200 220

;; 4019

300
300

350
350

B1
260
260
314
314
355

B2
271
271
382
382
398

B3 B4
170 205
170 205
191 225
191 225
219 248

C)
) Outlet

Dimensions, mm

B5 Bé6
290 350
290 350
290 350
290 350
290 350
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H1
245
245
245
245
245

H2
235
235
290
290
285

H3
900
900
1033
1077
1108

H4
290
290
290
290
290

H5
350
350
350
350
350

L1
620
620
800
800
800

L2
310
310
400
400
400

Weight,
kg
156
165
254
270
318



TBE150

[ teeiso
00 ‘1450r/mm 50Hz|

0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 Q [w/h

ente

022

E
I

el
ERviue

VL
0212

;;_ 4219

Fopit

Dimensions, mm
Model
D Bl B2 B3 B4 B5 B6 H1l H2 H3 H4 H5 L1 L2
TBE150-13/4 350 314 382 202 242 290 350 245 275 1018 290 350 800 400
TBE150-17/4 350 314 382 202 242 290 350 245 275 1062 290 350 800 400
TBE150-22/4 350 355 398 231 265 290 350 245 285 1108 290 350 800 400
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Weight,
kg

254
270
318



X. Exploded views of the pump

TBE32

No.
101
161
230
412-1
412-2
433
581
801
822
853
900-1
900-2
900-3
900-4
900-5
900-6
903

932-1

932-2
932-3
940
942
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Part name
Pump body
Pump cover
Impeller
O-ring seal
O-ring seal
Mechanical seal
Protective film
Electrical machinery
Pump shaft
Half coupling
Hexagon socket head cap screw
Locking nut
Hexagonal head bolt
Hexagonal head bolt
Cross recessed pan head screws
Bleed cock
Internal hexagonal plug
Flat washer
Flat washer
Flat washer
Flat key

Cylindrical pin

Material
HT200
HT200
HT200

NBR
FPM
/
304
/
304

F0212]

Q235A
304
304
304

Q235A
H59
304
304
304
304
AS5#
304



TBE40 — TBE150

No.
101

161

230

412-1
412-2
433
562
581
801

822

900-1

900-2

900-3
900-4
900-5
900-6
900-7
900-8
903
930-1
930-3

932
9240
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Part name
Pump body

Pump cover
Impeller

O-ring seal
O-ring seal
Mechanical seal
Base

Protective film

Electrical machinery
Pump shaft

Hexagon socket set
screw with concave end

Cross recessed pan
head screws

Double headed studs
Locking nut

Hexagonal head bolt
Hexagonal head bolt
Type 1 hex nut

Bleed cock

Internal hexagonal plug
Spring washer

Spring washer

Impeller washer

Flat key

Material
HT200/ HT250
HT200/ HT250

HT200/
Stainless steel

NBR / FPM
FPM
/
Q235A
304

/

06Cr19Ni10
(304) + 45#

0235A

Q235A

Q235A
304
Q235A
Q235A
Q235A
H59
304
304
65Mn
304
304



XI. Analysis of common faults

1. Common pump faults

malfunctions.

Fault

Motor cannot start

The pump can run but there is no
water

Occasional tripping of motor
starter

The motor reverses after the
power supply is disconnected

The operating current of the
water pump is too high

1.

2

ook wn R

Nooh,rwTNE

A WARNING

The power supply must be disconnected and secured against accidental switching
on before disassembling the pump or adjusting the position of the junction box.
Make sure that the liquid overflowing after the pump body is disassembled will not
cause personal injury or damage other components; pay special attention to high-
temperature, low-temperature, toxic and corrosive liquid. Promptly have the pump
inspected and repaired by professional personnel to eliminate the problem if it

Cause analysis

Power failure

Fuse blown

Overload tripping of motor starter

Poor contact or coil failure of motor starter contacts
Fuse blown of control circuit

Motor failure

The inlet is blocked or there are impurities in the pump chamber
Leakage in the inlet pipe or excessive leakage at the wear ring of

ump cavity

The bottom valve or check valve is not open
There is air inside the inlet pipe or pump

Motor reversal

Wrong water pump is selected

The suction head of the water pump is too high

Too low overload setting

. Periodic fluctuations in supply voltage
3.

The pressure difference between the inlet and outlet of the

water pump is too low

1.
2.
3.

Leakage at the water inlet
Damaged bottom valve or check valve
The bottom valve or check valve is stuck in the fully open or

partially open position

1.
2.
3.

Excessive flow
The motor bearing is damaged
Mechanical friction between impeller and pump chamber
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Fault

Water pump leakage

The motor starter is connected
but the pump is not started

The motor starter immediately
trips when the power switch is
turned on

The flow rate of the pump is
unstable

Noise of water pump

Cause analysis

The pump shaft is not installed in the correct place
Damaged shaft seal

Damaged O-ring

Defects in water pump castings

Failure of power circuit

Fuse blown

Failure of motor starter and coil contact
Failure of control circuit

Circuit fault

Failure of motor starter

Loose cable connection

Motor winding is damaged

The pump is blocked and stuck by foreign matters
Too low overload setting

The inlet pressure of the water pump is too low

. There are foreign objects blocking the inlet pipeline or pump

chamber

3.

Noahr®wN P

There is air in the pipeline and pump

Water pump idling

Cavitation of water pump

Friction of parts in pump cavity
Resonance of the device

Foreign matters stuck in the pump
Unstable pipeline support

Airin liquid
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2. Common faults of the frequency converter

2.1. No display with power on

- Check with a multimeter whether the input power of the frequency converter is the same as
its rated voltage.

- Check whether the three-phase rectifier bridge is in good condition, and seek service if the
rectifier bridge is damaged.

2.2. Tripping of the power supply air switch with power on

- Check whether there is an earth fault or a short circuit between the input power supply, and
eliminate the problem.

- Check whether the rectifier bridge has broken down, and seek service if it has been damaged.

2.3. The motor does not rotate after the frequency converter runs

- Check whether there is a balanced three-phase output between U, V and W. If so, check
whether the motor is damaged or locked, and confirm whether the motor parameters are set
correctly.

- Seek service if there is output but the three phases are unbalanced.

- Seek service if there is no output voltage.

2.4. The converter displays normally, but the air switch jumps off after operation

- Check whether there is a short circuit between the output modules, and seek service if so.

- Check whether there is a short circuit or an earth fault between the motor leads, and
eliminate it if so.

- An output AC reactor shall be considered if the tripping occurs occasionally and there is a
long distance between the motor and the frequency converter.

2.5. Failure to shut down when the water draw-off has stopped

- Check whether the feedback pressure displayed on the frequency converter panel is greater
than or equal to the set pressure. If the feedback is less than the set value, check whether
the range of the pressure sensor is set correctly, whether it is reversed, whether there is air,
and whether the water inlet is blocked by sundries.

+ Manually shut down the frequency converter and observe whether the pressure drops.
Replace the check valve if the feedback value changes near the set value.

2.6. Failure to sleep normally in case of a small amount of water or water leakage
- Reduce the leakage coefficient F0.04 if the pump cannot sleep or sleeps for too long.

- Increase the leakage coefficient F0.04 if the pump sleeps in advance and starts and stops
frequently.

2.7. No protection shutdown in case of water shortage

- The water shortage protection switch F4.00 is not opened.

- The allowable threshold F4.01 for water shortage fault detection is set too low.

- The detection current percentage F4.04 for water shortage protection is set too low.
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XII. Fault code and handling method

Fault
code

E002

E003

E004

E005

E006

E007

E008

E009

EO10

EO11

Fault type

Acceleration operation
over-current

Deceleration
operation over-current

Constant speed

operation over-current

Acceleration operation

overvoltage

Deceleration
operation overvoltage

Constant speed
operation overvoltage

Buffer resistor
overload

Bus under-voltage

Frequency converter
overload over-current

Motor overload

Cause analysis

1. Acceleration is too fast

2. Low grid voltage

3. The power of the frequency
converter is too low

1. Deceleration is too fast
2. The power of the frequency
converter is too low

1. Sudden or abnormal load
2. Low grid voltage

3. The power of the frequency
converter is too low

1. Abnormal input voltage
2. Re-start the rotating motor after
instantaneous power outage

P

Deceleration is too fast
. Large load inertia
. Abnormal input voltage

w N

e

Abnormal change in input voltage
. Large load inertia

N

[y

. Abnormal input voltage
. Deceleration is too fast
. Large load inertia

w N

Low grid voltage

1. Acceleration is too fast

2. Re-start the rotating motor
3. Low grid voltage

4. Excessive load

1. Low grid voltage

2. The rated current of motor is not
set correctly

3. The motor is locked or the load is
largely changed

4. High-power motor drives light load
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Countermeasures

1. Increase acceleration time

2. Check the input power supply

3. Choose a frequency converter with
higher power

1. Increase deceleration time
2. Increase the power of the frequency
converter

1. Check load or reduce sudden
changes in load

2. Check the input power supply

3. Choose a frequency converter with
higher power

1. Check the input power supply
2. Avoid stopping and re-starting

1. Increase deceleration time

2. Increase energy consumption of
braking components

3. Check the input power supply

1. Install input reactor
2. Add appropriate energy
consumption braking components

1. Check the input power supply

2. Increase deceleration time

3. Increase energy consumption of
braking components

Check the input power supply of the
power grid

1. Increase acceleration time

2. Avoid stopping and re-starting

3. Check the grid voltage

4. Choose a frequency converter with
higher power

1. Check the grid voltage

2. Reset the rated current of the motor
3. Check the load and adjust the
increase amount of torque

4. Choose the appropriate motor



Fault
code
E012

E013

E014

E015

E016

E017

E018

E021

E022

Fault type

Phase loss on the
input side

Phase loss on the
output side

Module overheating

External fault

Communication fault

Power-on relay fault

Circuit fault through
current detection

Data overflow

Error in parameter
verification

Cause analysis

Phase loss ininputR, S, T

U, V, W phase-failure output (or severe
three-phase asymmetry of the load)

1. Instantaneous over-current of frequency
converter

2. There is a phase-to-phase or ground
short circuit in the output three-phase

3. Blocked air duct or damaged fan

4. The ambient temperature is too high

5. Loose control board wiring or plugins

6. Failure of power circuit

7. Abnormal board making

External fault input terminal action

1. Improper Baud setting

2. Communication error in serial
communication

3. Long communication interruption

The relay is not engaged

1. Poor contact of the control board
connector

2. Failure of power circuit

3. Hall device damage

4. Abnormal amplification circuit

1. Error in reading and writing control
parameters
2. EEPROM is damaged

Check whether any parameters have been
modified
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Countermeasures

1. Check the input power supply
2. Check the installation wiring

Check the motor cable and the
motor windings

1. Refer to over-current
countermeasures

2. Re-wiring

3. Dredge the air duct or replace
the fan

4. Reduce ambient temperature
5. Check and re-connect

6. Seek services

Check external device input

1. Set appropriate Baud

2. Press the RUN/STOP key to
reset and seek service

3. Check the communication
interface wiring

Replace the power-on relay or
seek technical support

1. Check the connector and plug
itin again
2. Seek services

1. Replace the control board
2. Seek services

Press the RUN/STOP key to reset



Fault
code

E023

E024

E025

E026

E027

E028

E029

EO31

E040

E050

Fault type
Short circuit to ground
fault

Feedback
disconnection fault

Power-on time up

Run time up

Water shortage alarm

High water pressure
alarm

Low water pressure
alarm

Pipe burst alarm

Wave-by-wave current
limiting fault

Error in multiple
online communication

Cause analysis

Check whether the motor is short
circuited to ground

1. The sensor is disconnected or in poor

contact

2. The detection time of disconnection is
too short

3. The sensor is damaged or the system

has no feedback signal

Power-on time to set time

Run time to set time

1. Abnormal water pressure/level

2. The sensor is disconnected or in poor
contact, and the system has no feedback
signal

3. The detection time of water shortage
protection is too short

4. The detection frequency of water
shortage protection is too low

5. The detection current of water
shortage protection is too high

1. Abnormal sensor feedback signal
2. The adjustment of the high-pressure
alarm value is too low

1. The low-pressure alarm value is set too
high

2. The sensor is disconnected or in poor
contact, and the system has no feedback
signal

3. The sensor type is not selected
according to the actual situation

The detection time for pipe burst is too
short

1. Whether the load is too large or the
motor is blocked

2. The power of the frequency converter
is too low

1. Abnormal communication in multiple
online systems

2. Duplicate networking addresses in
multiple online systems
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Countermeasures

1. Replace the cable or motor
2. Seek services

1. Check installation and wiring of
sensor

2. Adjust the detection time of wire
breakage

3. Replace the sensor

1. Press the RUN/STOP key to reset
2. Seek services

1. Press the RUN/STOP key to reset
2. Seek services

1. Check if the water pressure at
the water pump inlet is abnormal
2. Check installation and wiring of
sensor

3. Check the relevant parameter
settings

1. Detect sensor wiring
2. Check the relevant parameter
settings

1. Modify parameters
2. Detect sensor

Check the pipeline

1. Reduce the load and check the
motor and mechanical condition

2. Choose a frequency converter

with higher power

1. Power on again

2. Check the setting of CAN
network communication address
3. Seek services



XIII.

Parameter table of the frequency converter

Symbols in the «Change» column

O

©

the set value of the parameter can be changed when the frequency converter is in
standby or running mode;

the set value of the parameter cannot be changed when the frequency converter is in
operation;

the value of the parameter is the actual detection value and cannot be changed.

1. Parameters displayed on the panel
Press the SHIFT key to switch the display.

Running state

Display Name Note Unit Change
P Current pressure Real-time pressure of the system Bar
H Operating frequency Current operating frequency Hz o
d Set pressure Set pressure of system Bar ©
A Operating current Output current of machine A o
U Bus voltage Bus voltage of machine Vv ©

Shutdown state

Display Name Note Unit Change
P Current pressure Real-time pressure of the system Bar ©)
d Set pressure Set pressure of system Bar ©
U Bus voltage Bus voltage of machine Vv )
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2. Common parameter group

Function
code

F0.00

F0.01

F0.02

F0.03

F0.04

F0.05

F0.06
F0.07

F0.08

F0.09

Description of
function code

Pressure setpoint

Start deviation

Direction of motor
rotation

Frost protection

Leakage coefficient

Source of the start
and stop signal

Automatic start

Self-start delay

Sensor range

Sensor feedback
channel

Set range

F4.01 ~F0.10

0,0 ~F0.00

0: forward
1: reverse

0: off
1:on, in seconds
2:0n, in minutes

0.0s~100.0s

0: from the keypad

1: from the terminals
2: over communication
0~1

0.0s~100.0s

0.0 bar ~ 200.0 bar

0: AI1
1: AI2
2: max (AI1, AI2)
3: min (AI1, AI2)

Minimum Factory Change

unit value
0.1 bar 3.0 bar O
0.1bar 0.3 bar O
1 0 [ ]
1 0 O
0.1s 5.0s ©)
1 0 O
1 0 O
s 50s O
0.lbar = 16.0 ©)

bar

1 2 O
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Remarks

In a multi-pump network
the pressure is set on the
master only.

The pump wakes from
sleep mode when the
pressure falls below the
setpoint by this deviation.

Reverses the direction in
which the pump runs.

The detailed settings for
frost and seizing protection
are F4.10-F4.12.Ina
multi-pump network the
anti-frost measures are set
separately.

The greater the leakage,
the smaller the coefficient.

In a multi-pump network
the slaves are set to 2.

0: off; 1: on.
The delay before the
automatic start.

The maximum range of the
sensor concerned.

AIl — current feedback by
default, AI2 — voltage
feedback.



Function

code

F0.10

F0.11

F0.12

F0.13
F0.14

F0.15

F0.16

F0.17

F0.18
F0.19

Description of
function code

High pressure alarm
setpoint

Low pressure alarm
setpoint

Inlet stop pressure

Inlet start pressure

Inlet feedback
channel

Converter operating
mode
Product identifier

Software version

Acceleration time

Deceleration time

Set range
F0.00 ~ F0.08
0,0 ~ F0.00
0.0 bar ~ F0.08
0.0 bar ~ F0.12
0: AI1
1: AI2
0~1
/
2.000 ~2.999
0.0s~6500.0s

0.0s~6500.0s

Minimum Factory

unit

0.1 bar

0.1 bar

Bar

Bar

0.1s
0.1s
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value

14.4
bar

0.0 bar

3.5 bar

2.5 bar

5.0s
5.0s

Change

Remarks

The unit alarms and stops
0.1 s after the feedback
pressure reaches the
setpoint. The alarm resets
automatically after the
reset delay once the
pressure returns to normal.

The unit alarms and stops
after the F4.09 delay when
the feedback pressure is
below the setpoint. It
resets automatically once
the pressure returns to
normal; a value of 0
disables the function.

Valid when F0.05 = 3: the
converter starts when the
inlet pressure is below
F0.13 and stops when the
pressure is above F0.12.
The inlet pressure sensor
may be AI1l or AI2.

0: constant pressure
control; 1: ordinary speed
control.

Factory setting.

This manual applies to this
range of versions only.

Depends on the rating.

Depends on the rating.



3. Protection parameter group of the water pump

Function
code

F4.00

F4.01

F4.02

F4.03

F4.04

F4.05

F4.06

Description of
function code

Dry-run protection
function

Dry-run detection
threshold

Dry-run detection
frequency

Dry-run detection
time

Dry-run detection
current, percent

Automatic restart
delay after dry
running

Set range

0~2

0.0 bar ~ F0.00

0.00 Hz ~ upper
frequency limit F2.07

0.0s~200.0s

0,0 % ~100,0 %

0 min ~ 9999 min

Number of automatic 0 ~9999

resets of the dry-run
protection

Minimum Factory Change

unit value
1 2 O
0.1bar  0.5bar O
0.00Hz = 48.00 O

Hz

01s 60.0s O
01%  40,0% O
1min 15 min O
1 10 O
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Remarks

0: off; 1: by frequency and
current; 2: by outlet
pressure; 3: by frequency,
current and pressure; 4: by
inlet pressure.

Dry running is detected
when the feedback
pressure is below the
setpoint.

The comparison frequency:
dry running is detected
when the operating
frequency is above it.

The dry-run alarm is raised
after the conditions have
been met for this time.

Valid when F4.00 = 1. A
percentage of the rated
motor current: dry running
is detected when the
operating current is below
this value.

0 —the dry-run alarm is
reset through F4.07 and
F4.08; other than 0 — the
set delay is counted after
dry running is detected.

After an alarm the
converter resets
automatically and starts
again after the F4.05 time.
The number of resets is
limited by this parameter;
once it is used up, the
alarm is reset by hand with
the RUN/STOP key. 9999 —
an unlimited number of
resets.



Function

code

F4.07

F4.08

F4.09

F4.10

F4.11

F4.12

F4.13

Description of
function code

Water arrival
detection pressure

Water arrival
detection time

Abnormal pressure
alarm delay

Anti-frost operating
frequency

Anti-frost run
duration

Anti-frost run interval

Pipe burst detection
time

Set range

0.0 bar ~ F0.00

0.0s~100.0s

0.0s~120.0s

0.00 Hz ~ upper
frequency limit F2.07

0~ 65000 s/min

0 ~ 65000 s/min

0s~1000s

Minimum Factory

0.1 bar

0.1s

0.1s

s/min

s/min
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unit

value

1.0 bar

20.0s

3.0s

10.00
Hz

60
s/min

300
s/min

Change

Remarks

The E027 alarm is cleared
automatically if the inlet
water pressure is greater
than or equal to the set
value and holds for longer
than the detection time.
Suitable for systems with a
positive inlet head; the
pressure value is the outlet
pressure.

The delay of the water
pressure alarm and of the
alarm signal.

The time unit of the frost
and seizing protection is
seconds or minutes,
depending on F0.03. If the
interval is 0, the pump runs
continuously at the anti-
frost frequency.

The E030 alarm is raised
after the F4.10 time when
the operating frequency of
every converter in the
system is greater than or
equal to F4.02 and the
pressure is below the start
pressure. A value of 0
disables the detection.



4. Protection and fault parameter group

Function Description of Set range Minimum Factory Change Remarks
code function code unit value
F6.00  Motor overload 0: disabled 1 1 O 0: no protection; 1: with
protection 1: enabled protection.
F6.01  Motor overload 0,20 ~ 10,00 0,01 1,00 O
protection coefficient
F6.02  Self-recoveryinterval 0.1s~100.0s s 30.0s O
after a fault
F6.03 PWM settings Units — PWM mode: 0x0111 o
0: automatic switching;
1: CPWM;

2: DPWM; 3: SPWM.
Tens — voltage
prediction
compensation.
Hundreds — 0: SSSU, 1:
DSDU.

Thousands — random
carrier:

0: random carrier;

1: random zero vector

F6.04 Hardware current and = Units — hardware 1111 O SC filtering time: 1.2 ps x T,
voltage protection current limiting (CBC): where T is set by the
0: off, 1: on. hundreds digit.

Tens — hardware
overvoltage protection:
0: off, 1: on.

Hundreds — SC filtering
time 0—F (0 —SC
protection off).
Thousands — current
noise suppression: 0:
off, 1: on.
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Function
code

F6.05

F6.06

F6.07

F6.08

F6.09

F6.10

F6.11

Description of
function code

CBC protection point

CBC overload
protection time

Earth fault detection
at power-on

Phase loss protection

Software phase loss
protection threshold

Output power
correction coefficient

Bus undervoltage
protection point

Set range

0~220%

1~5000 ms

0: off
1:0n

Units — output phase
loss protection.

Minimum Factory Change

unit

1%

Tens — input phase loss

protection.
Hundreds — motor
overload protection.
0: off; 1: on

0,0 % ~999,9 %

0~1000 %

40,0 % ~150,0 %

0,1%

1%

0,1%
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value

200 %

500 ms

0x0011

20,0 %

100 %

100,0

@)

Remarks

The adjustable CBC point
as a percentage of the
rated converter current.

The ratio of the input
phase loss detected in
software to the bus

voltage.

Correction of the C-10
output power value.

Relative to 537 V.



XIV. Main circuit terminals and functions

Power input Variable frequency output
L1
-~ === 0O| R v |o—
I I
1 ! 1 !
1 1
L2 | ' ! PDH30
| J— g | J—
! - ! — O[S 7515w o
L3 ! Ve ;
o ) Main circuit
it T W |G— L
o o -
Circuit break&@ontactor
| ﬂ) PE PE |O—
Figure 10. Schematic diagram of the main terminals of the 0.75-18.5 kW converter
Terminal Name Note
marker
R,S, T Three-phase power input terminal Thre_e-phase AC power input connection
terminal
u,Vv,w Frquency converter output Connect three-phase motor
terminal
PE Grounding terminal Connect grounding terminal

The graphics in this manual are schematic diagrams. The product is constantly being
updated, so the pump purchased (including but not limited to appearance and
colour) may differ from the one shown: be guided by the actual product.
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