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lpedynpexdeHue

lpexde yem npucmynams K pabomam
no MoHmaxy o6opydoeaHusi,
Heo6xodumo eHUMamesIbHO U3y4yums
OaHHbIlU dokymeHm. Moumax u
akcnnyamayusi o6opydoeaHusi G0/KHbI
npoeodumbcsi 8 coomeenmcmeuu ¢
mpe6oeaHusiMmu 0aHHo20 oKyMeHma, a
makxe e coomeemcmeuu ¢ MECMHbIMU
HOpMaMu u npasunamu.

1. YKasaHusi NO TeXHUkKe
6e3onacHocTH

lpedynpexdeHue

dkcnnyamayus daHHo20 o6opydoeaHus
dosmKHa npou3eodumbCs MepcoHasIoM,
enaderouwjum Heob6xodumMbIMU Onst
3Mo20 3HaHUsIMU U onbIMoM pabomsi.
Jluya c oepaHu4eHHbIMU ¢hu3uyecKumuU,
YMCMeeHHbIMU 803MOXXHOCMSAMU, C
o2paHuU4YeHHbIMU 3PeHUEeM U CJTYXOM He
dosmkHbI donyckambCs K 3Kcnayamayuu
daHHo20 o6opydoeaHusl.

Hocmyn demeli Kk daHHOMY
o6opydoeaHuto 3anpeujeH.

1.1 OO6Gwme cBeAeHUA O JOKYMEHTe

MacnopT, PykoBoACTBO NO MOHTaXy 1
JKCnnyatauuu coaepXuT npuHUnUnuarbHble
YKasaHuA, KOTopble O0MMKHbI BbINONTHATLCA Npn



MOHTaXe, 3KCnnyataunm u TeEXHUYECKOM
obcnyxmBaHuu. MNoaTomMy nepes MOHTaXoM 1
BBOZOM B 3KCMyaTauuto oHN 06a3aTenbHO AOMKHbI
6bITb N3yYeHbl COOTBETCTBYIOLLUM
06CnyXMBaOLWUM NepCoOHanom unm notpebutenem.
[aHHbI JOKYMEHT AOMKeH NOCTOSIHHO HaxoANTbCS
Ha MecTe akcnnyaTtauuv o6opynoBaHus.
Heobxoammo cobntoaats He Tonbko obLme
TpeboBaHUsi N0 TEXHWUKe 6€30NacHOCTH, NPUBEAEHHbIE
B pasgene 1. YkazaHusi no mexHuke 6e3onacHocmu,
HO U creunarnbHble YKasaHWs MO TEXHUKE
6e3onacHOCTH, NpUBOAMMbIE B APYTVX pa3aenax.

1.2 3HayeHWe CUMMBOJIOB U HagnNucemn Ha
nsgenuu

YKa3aHusi, NnOMeLleHHble HENOCPeACTBEHHO Ha

o6opyaoBaHuK, HanpumMep:

* CTpernka, yKasbiBalllas HanpasneHne BpalleHus,

» 0603HaveHve HanopHoro naTpy6bka Ans nogayun
nepeka4ymBaeMon cpefbl, JOIKHbI cobntofaTbest
B 0653aTeNbHOM NopsiKke N COXPaHATLCS Tak,
4TO6bI X MOXHO BbINO NpoynTaTh B Ntobown
MOMEHT.

1.3 KBanudmkaumsa n obyvyeHue
obcnyxuBatrollero nepcoHana

MepcoHan, BeINONHSOWMNIA 9KCNyaTaumio,
TexHUYeckoe obcnyxuBaHMe U KOHTPONbHbIE
OCMOTpBbI, @ TaKXe MOHTa)x obopyaoBaHUs, AOMKEH
MMeTb COOTBETCTBYHOLLYIO BbINOMHsieMoii paboTte
kBanudukauuto. Kpyr Bonpocos, 3a koTopble
rnepcoHan HeceT OTBETCTBEHHOCTb U KOTOPbIE OH
[OIMKeH KOHTPONMpoBaTh, a Takxe obnacTb ero
KOMMNETEHL MW JOMXKHbI TOYHO OnpeaenaTbes
notpebutenem.

1.4 OnacHble nocrneacTeus
Heco6nAeHNA yKasaHUM No TeXHUKe
6e3onacHocTu

HecobniogeHve ykasaHuii No TexXHnke
6e30nacHOCTM MOXET NoBreYb 3a cobon kak
onacHble NoCneAcTBUS ANS 340POBbS U XU3HU
Yyenoseka, Tak U co3aaTb ONACHOCTb ANs
oKpy>KatoLLei cpeabl 1 06opyaoBaHus.
HecobntoaeHne ykazaHuii No TEXHUKe
6e30MacHOCTM MOXET TakXke NPUBECTY K
aHHYNMPOBaHUIO BCEX FrapaHTUIiHbIX 06s3aTenbLCTB
no Bo3melLeHuto yuiepba.

B yacTHocTH, HecobnoaeHne Tpe6GoBaHWUN TEXHUKN
6e30MacHOCTM MOXET, HanpuMep, Bbl3BaTh:

0TKa3 BakHeWLWwmnx pyHKLMn obopyaoBaHus;
HeAeNCTBEHHOCTb NPeAnMCaHHbIX METOA0B
TEXHWYECKOro 06CNYyXNBAHUS N PEMOHTA;
onacHyo cuTyauuto Anst 340pPOBbS U XKU3HW
nepcoHana BCrneAcTBMe BO3AeicTBUS
ANEKTPUYECKUX UMM MEXAHNYECKUX PaKTOPOB.

1.5 BbinonHeHue paboT c cobnoaeHnemM
TeXHUKM 6e3onacHoCcTu

Mpwu BbINONHEHNM paboT AOMKHbI cobnoaaTbcs
npuBefeHHble B JaHHOM JOKYMEeHTe ykasaHusi no
TexHvke 6e30nacHOCTH, CyLlecTByOLWMne
HauMoHanbHble NPeAnMCcaHns No TeXHUKe
6e3onacHoCTK, a Takxe nobble BHYTPEHHNe
npeanucaHns no BbiNonHeHuto pabor,
akcnnyatauuv ob6opyaoBaHNS U TEXHMKE
6e3onacHocCTu, AeicTByOLWMeE Yy NoTpebutens.

1.6 Yka3aHusA No TexHUKe 6e3o0nacHOCTH
Ans noTpebuTtens unm
ob6cnyXxuBalowero nepcoHana

3anpeLyeHo AeMOHTMPOBATbL UMetoLmnecst
3alLMTHbIE OrpaxaeHusi NOABMXKHbIX Y3M0B U
netanen, ecnu obopyaoBaHMe HaxoauTCs B
akcnnyatauuu.

Heo6x0A1MMO UCKNIOYNTE BO3MOXHOCTb
BO3HWKHOBEHUS ONACHOCTM, CBA3aHHOW C
anekTpoaHepruen (6onee nogpobHo cmoTpuTe,
HanpuMmep, npeanucanns NMY3S 1 MeCcTHbIX
3aHeprocHabxatLWwnx NpeanpusATUi).

1.7 Yka3aHus nNo TexHukKe 6e3onacHoOCTU
npu BbINONTHEHMU TEXHUYECKOTO
o6cnyXuBaH1MA, OCMOTPOB U MOHTaXxa

MoTpebutenb gomxeH o6ecneunTb BbINOMHEHNE
BCceX paboT Mo TeXHUYECKOMY 06CnyXMBaHMIO,
KOHTPOSbHBIM OCMOTPaM ¥ MOHTaxXy
KBanuMduunpoBaHHbIMK cieunanucTamu,
[ONYLWeHHbIMU K BBIMOITHEHUIO 3TUX paboT U B
[0CTaTOYHON Mepe 03HAKOMIIEHHBIMU C HUMU B
xoAe noApo6GHOro n3yyeHusi pykoBoacTea no
MOHTaXy ¥ aKcnnyaTauuu.

Bce paboTbl 0653aTENBHO AOMKHBI NPOBOANTBLCS
npu BbIKMOYEHHOM o6opyaoBaHun. [lonxeH
6e3ycnoBHO cobniogaTbes NOpPAA0K AeNCTBUIA NpU
ocTaHoBKe 060pyA0BaHMsl, ONUCaHHbIN B
PYKOBOACTBE MO MOHTaXY M dKCTyaTauuu.

Cpaay e o okoH4YaHuM paboT AomKHbI GbITb CHOBa
yCTaHOBIEHb! UMK BKMIOYEHbI BCE AEMOHTUPOBAHHbIE
3alnTHbIE U NPeAOXpPaHNUTenNbHbIe YCTPOUCTBA.

1.8 CamocTosiTenbHoe
nepeo6opyaoBaHMe U U3TOTOBIIEHUE
3anacHbIX y3/10B U getaneun

MepeobopynoBaHne nnn moandrKaLmio yCTPONCTB
paspeluaeTcsi BbIMOMHATb TONbKO MO COrnacoBaHuio
C U3roToBUTENEM.

dupMeHHble 3anacHble y3nbl U AeTanu, a Takxe
paspelleHHble K UCMOMb30BaHNo UpMoNn-
V3roToBUTENEM KOMMNIEKTYIOWME, MPU3BaHbI
obecneynTb HaAeXHOCTb aKcnyaTauuun.
[MpuMeHeHwue y3noB 1 getanen apyrux
npou3BoAnTenen MoXeT Bbi3BaTb 0TKa3

Pycckun (RU)
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N3rotToBuTeENA HECTN OTBETCTBEHHOCTb 3a
BO3HUKLIME B pe3dynibTaTe 3TOro nocrneancTtens.

1.9 HeponycTumble peXumbl
aKcnnyatauumu

3kcnnyaTtaynMoHHasi HaAeXHOCTb NOCTaBNAEMOro
o6opyaoBaHus rapaHTMpyeTcs TOMbKO B criyyae
NpUMEHEHUsI B COOTBETCTBUU C PyHKLIMOHAMNBHbBIM
HasHayeHuem cornacHo pasgeny 6. Obnacms
npumeHeHus. NpefenbHO JONYCTUMblE 3HAYEHNS,
yKasaHHble B TEXHUYECKUX AaHHbIX, JOMKHbI
ob6s3aTenbHO cobnogaTbCs BO BCEX Cryvasx.

2. TpaHcnopTupoBaHUe U XpaHeHue

TpaHcnopTupoBaHne obopyaoBaHus cneayet
NPOBOAUTbL B KPbITbIX BAroHax, 3akpbITbiX
aBTOMaLUMHAX, BO3AYLUIHbIM, pe4HbIM NMMG0
MOPCKUM TPaHCMNOPTOM.

YcnoBusi TpaHCNOpTMPOBaHUst 060py0BaHNS B
4YacTu BO34EeNCTBUS MeXaHU4Yeckux akTopos
[OMKHbI COOTBETCTBOBATH rpynne «C» no

FOCT 23216.

Mpu TpaHCNoOpTUPOBaHMM YyNakoBaHHOE
o6opyaoBaHue [OMKHO BbITb HAAEXHO 3akpensieHo
Ha TPaAHCMOPTHbLIX CPEACTBAX C Lenblo
npeaoTBpaLLeHNs CaMONpPON3BONbHbIX
nepeMeLleHunn.

Ycnosusi xpaHeHnst 060pyfoBaHNS JOMKHbI
cooTBeTcTBOBaTh rpynne «C» FOCT 15150.
MakcvManbHbIi Ha3HaYeHHbIN CPOK XpaHeHUs
cocTaBnsieT 2 roga. [1pn xpaHeHUn HacoCHOro
arperata HeobxoanMo NpokpyymBaTh paboyee
KOMeco He pexe 04HOro pasa B Mecsl. YacToTHbIV
npeobpasoBatesnb AOMKEH ObITb 3anyLLeH He pexe
ofHoro pasa B 6 MmecsiLeB. B TeyeHne Bcero cpoka
XpaHeHus kKoHcepBauus He TpebyeTcs.
Temnepatypa XpaHeHUsa 1 TPaHCNOPTUPOBKHK OT -25
no 65 °C

3. 3HauyeHue cCMMBOIOB U Hagnucen
B AOKYMeHTe

lpedynpexdeHue

Hecob6noodeHue daHHbIX yKa3aHul
MoOxem uMemb onacHble 05151 300po8bs
nodeli nocnedcmeusi.

lMpedynpexdeHue

Heco6nodeHue daHHbIX yKa3aHul
Mo)xem cmamb NPUYUHOU NopaXeHus
3/1eKMPUYeCcKUM MOKOM U uMems
onacHble OJ1s1 )KU3HU u 300poebs srodell
nocnedcmeusi.

lpedynpexdeHue

KoHmakm ¢ 2opsiqumu noeepxHocmsamu
o6opydoeaHusi Moxem npueecmu K
0)X02aM U MSKKUM meJsieCHbIM
noepexdeHusiM.

YkazaHusi no mexHuke 6e3onacHocmu,
HeebINo/IHEHUE KOMOPbIX MOXem
ebl38amb omka3 o6opydoeaHusi, a
make e2o noepexoeHue.
PekomeHdayuu unu ykasaHusi,

obneeyaroujue pabomy u
obecnequsarouue 6e3onacHyro

aKcnnyamayuro o6opydoeaHusi.

4., OO6wwue cBegeHusa o6 nsgenun

[laHHbBIN JOKYMEHT pacrnpoCTpaHAeTCs Ha HacoChl
TPE cepun 1000, TPE cepun 2000 o1 22 kBT
4-nontocHble 1 ot 30 kBT 2-nontocHble o 55 kBT ¢
yacToTHbIMK NpeobpasoBaTenamu Grundfos CUE
vnu Danfoss VLT.

KoHcTpykuus nsgenus

Hacocbl TPE — ogHOCTyneH4aTble LeHTpobexHblie
O[IMHapHbIE YaCTOTHO-pPErynnpyemsle Hacochl ¢
natpybkamu B nuHuio. BcacbiBatoLwmin 1 HanopHbIi
naTpy6k1 UMetoT 0gMHaKoBble AuameTpbl. Hacockl
OCHaLLEeHbl aCUHXPOHHBIM 3NeKTpoaBUraTenem c
BO3/YyLUHbIM OXNaxAeHneM. Bansl Hacoca u
ANeKTPOoABUraTens XecTKo CoeANHEHbI Mexay
co6oii NocpeaCcTBOM LUMOHOYHOTO COEANHEHUS.
YnnoTHeHVe Bana Hacoca — MexaHu4eckoe
HecbanaHcupoBaHHoe Ans ucnonHeHu PN16 n
MexaHuyeckoe cbanaHcupoBaHHoe Ans
ncnonHexmn PN25. KoHeTpykuns Hacoca
No3BONSAET CHATb FONOBHYIO YacTb Hacoca
(oBuratens, doHapb 1 paboyee koneco) Ans
TexXHW4Yeckoro obcnyxunBaHns n peMmoHTa 6e3
NOMHOro AeMOoHTaxa Hacoca ¢ TpybonpoBsogaa.
PagunanbHble 1 oceBble ycunvs BocnpuHumaroTcs
noALWwnnHMKaMmn 3NeKTpoABUraTens, noaTomy
[OMNONHUTENbHbIE MOALIMMHUKN B HACOCHOW YacTu
He TpebytoTcs.

Pa3pes Hacoca npeacTaBneH Ha puc. 1.

Puc. 1 Pa3pes Hacoca

TMO04 9586 2115



Cneuudukaumna matepuanos
PN 16

MNo3. HaumeHoBaHue MaTtepuansi EN/DIN

1 KopnycHacoca  YyryH EN-GJL-250 EN-JL 1040

5 PaBouee Koneco Yyryn EN-GJL-200, EN-JL 1030

6poHsa CuSn10 2.1093
HepxasetoLas
3 Ban/wmydta crank 14T
v HepxasetoLas 1.4301/
cTanb/cTanb 1.0301
doHapb 3nekTpo-
4 nBvrarens Yyryn EN-GJL-250 EN-JL 1040
BropuiHoe
YyNNoTHeHVe EPDM
pacut c
Bpawatoweecss  AndYy3NOHHBIM
KOnbLO HacblILLeHneM
YNNOTHEHUS MeTannom
Kapbup kpemHus
HenoaswxHoe
KOMbLIO Kap6ua kpemHust
YNNOTHEHUS
Konbuo Bpoxsa CuSn10/
5 wenesoro NatyHb 21093
YNNOTHEHNS CuZn34Mn3AI2Fe1-C
PN 25
Mo3. HaumeHoBaHue MaTtepuansi EN/DIN
YUyryHc
LIapPOBUAHBIM B
1 Kopnyc Hacoca rpacbutom ENGJS- EN-JS 1025
400-18-LT
YyryH EN-GJL-200, EN-JL 1030
2 Paboueekoneco g Laa'cusn1o 21093
HepxaBetoLas 1.4301
cTanb
3 Ban/wmydTa
HepxaBetowas 1.4301/
cranb/cTanb 1.0301
doHapb anekTpo-
4 nBUraTens YyryH EN-GJL-250 EN-JL 1040
BtopuiHoe EPDM
ynnoTHeHne FXM
pacduT c
Bpawatoweecs  andy3MoHHbIM
KOnbLIO HacblILLeHneM
YNIIOTHEHUs mMeTannom
Kapbup kpemHus
HenopaswxHoe
KOMNbLIO Kap6wua kpemHus
YNNOTHEHNS

Bponsa CuSn10/
NatyHb
CuZn34Mn3AI2Fe1-C

5 Konbuo Lenesoro
YNNOTHEHUS!

®dupmMeHHasa Tabnuyka Hacoca

type  ME:[IZH v IER % cruneresX

Model
1 8 B o BN 5 B
pn—_barrcw[ﬂ[ ce
N - :

Puc. 2 dupmeHHasa Tabnuyka Hacoca

Mo3. Pacwwudposka

1 TunoBoe 0603HaYeHNe Hacoca

O603Ha4yeHe MoAenu: BOCbMU3HAYHbIN
HOMep NpoayKTa, koA NPOU3BOACTBA B
2 dopmate PPITHH (PP - o603Ha4yeHne
3aBopa, [T -roa u HH - Hepens
NPOU3BOACTBA), CEPUINHBIN HOMEp

HomuHanbHas nogaya

HomuHanbHbIA Hanop

MakcumanbHas YyacToTa BpalleHus

HomuHanbHoe gaBneHue/makc. Temnepatypa
nepekaynBaemom XnaKocTu

o |O|bd|w

MEI (MUHMManbHbIN MHAEKC
9HeproadpekTUBHOCTH)

~

KnAo

9 CTpaHa n3roToBneHns/Homep TeXHUYEeCKNX
ycnosumn

10  3Haku obpalleHuns Ha pbiHke

Hacocbl TPE cepuun 1000, TPE cepun 2000 ot

22 kBT 4-nontocHble n ot 30 kBT 2-nontocHble Ao
55 kBT ocHallalTCA YaCcTOTHBIMU
npeobpasosatensmu Grundfos CUE nnu Danfoss VLT,
CMOHTVMPOBAHHBLIMU Ha HAcoOCe Unu
ycTaHaBnNMBaeMbIMy OTAENMbHO.

®dupMeHHasa Tabnuyka npeobpasoBartens
4acToThbl

oV

GRUNDFOS 2\

1 T/C: CUE202P1M2T5E20H —3

2— Prod. no: 12345678  SIN: 1234566234

4 —1—— 1.5 kW (400V)

5—F—— IN: 3x380-500 V 50/60Hz 3.7A

6 —f—— OUT: 3x0-Vin 0-100Hz 4.1 A 2.8 kVA

7 ——— CHASSIS/IP20 Tamb. 45C/[122F ——————————————————8
HHNINIBAR CODEHIINIIIII MADE IN DENMARK ———9

Q Listed 76X1 E134261 Ind. Contr. Eq.
C! us See manual for prefuse
7@ ce HI &
A CAUTION:
SEE MANUAL / VOIR MANUEL
WARNING:
STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE
4 MIN APRES DECONNEXION

TMO04 3272 3808

Puc. 3 dupmeHHas Tabnuyka npeobpasoBaTens
4acToThbl
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Mos.

PacwudpoBka Mo3. PacwudpoBka

CUE (Ha3BaHue usgenus) HanpsixeHune gBuratens, yactota u
202P1M2... (BHYTpEHHMI KOA) 6 MaKcuMarnbHbIA BbIXOLHOW TOK.

Homep nagenus: 12345678 MakcumanbHas BbIxoaHast HacToTa, kak

npasuno, 3aBMCUT OT TUNa Hacoca

CepuiiHblii Homep: 123456G234

Tpu nocnepHune Lndpbl ykasbiBaoT Ha gaTty CTeneHb 3awuTbl

13roToBneHus: 23 - Homep Hepenu, a 4 - 2004 rop 8 MakcumanbHasa TemnepaTtypa okpyxatoLien

HomuHanbHasi MOLWHOCTb Ha Basy cpenel
anekTpoaBuraTens 9 CTpaHa u3rotoBneHus

HanpsixeHue nutaHus, yactota n 10  3Haku 06palLeHus Ha pbiHKe

MaKcumanbHbI BXOAHOW TOK

TunoBoe o603HauYeHne

Kon

Mpumep TP E 65 120 /2 -S -A -F -A

Tun Hacoca |

Hacoc ¢ 4yacToTHO-perynupyembim
anekTpogsuratenem, cepum 1000, 2000

HomwuHanbHbI AnameTp HanopHoro natpy6ka (DN)

HomuHanbHbI Hanop [am]

Yncno nontocos gsuratens

TPE cepuu 2000 ¢ ycTaHOBMNEHHbIM Ha 3aBOe AaTUYVMKOM nepenaga AaBneHus
TPE cepun 1000 ¢ gBuratenem Siemens 1 4acTOTHbIM Npeobpa3oBaTenem
TPE cepwun 2000 ¢ ycTaHOBMEHHbIM Ha 3aBOAe AaT4YNKOM nepenaga AaBneHus
v asuratenem Siemens

xX—wE >

Koa ncnonHenus Hacoca. [lonyckaeTcs coyeTaHue KOA0B:
BasoBoe ncnonHexne

®naHubl PN 25

HecTtanaapTHbIN anekTpoaBuUraTens

®naHubl PN 6

CneumanbHoe UCMNONIHEHNE

Koa Tpy6HOro coeguHeHus:
®dnaneu DIN
MydTa

O<OWWN—> (O

Koa maTtepuana:

BasoBoe ncnonHexune

Kopnyc Hacoca 1 hoHapb anekTpoasuraTens us Hepxasetollei ctanu 1.4308

Kopnyc Hacoca 1 poHapb anekTpoasuratens n3 6poH3bl

Pa6ouyee koneco 13 6poH3bl

Pabouee koneco un3 Hepxasetowei ctanu 1.4408

Kopnyc Hacoca 13 4yryHa c LwapoBuUAHbIM rpadutom, paboyee Koneco u3 vyryHa

Kopnyc Hacoca 13 YyryHa ¢ WwapoBuaHbIM rpacputom, paboyee koneco n3 6poH3bl

Kopnyc Hacoca u3 YyryHa ¢ LiapoBuaHbiM rpaduTom, paboyee koneco us Hepxasetowlen ctanu 1.4408

Koa ynnoTHeHust Bana, BKNoYas NnacTUKOBbIE U PE3NHOBbLIE KOMMOHEHTbI Hacoca, Kpome
YNJIOTHUTENbHOIO KoJibua

-BQBE

Kopn TopueBoro ynnotHeHus Bana

Kog

MNpumep B|Q

O603HavyeHue TuNa ynnotHeHus Grundfos:

KonbuLesoe ynnoTHeHne ¢ hUKCUPOBaHHOW ONpaBKon

CunbdhOoHHOE YyNnoTHeHne

CbanaHcupoBaHHOE KorbLieBOe YNNOoTHeHNe

CunbgoHHOE yNroTHEHNE C YMEHbLUEHHON MoLLaabio KOHTAKTHOW NOBEPXHOCTH
KonbueBoe ynnoTHeHME C YMEHbLUEHHOW NoLaablo KOHTAaKTHON MOBEPXHOCTH

MaTepuan noBepXHOCTU NOABUXHOM YaCTU YNIOTHEHUSA:
padnT, HAaNOMHEHHbIN CypbMOiA

[paduT, NpoNUTaHHbIN CUHTETUYECKOWN CMOSON

Kapbug kpemuus

MaTepuan HenoABUXHOMW YacTu:

padnT, NpoNUTaHHbIN CUHTETUYECKOWN CMOSON
Kapbua kpemHus

Kapbug Bonbdpama

M<TM [COW |OW>» |TOUW>

MaTepuan BTOPUYHOIO YNIOTHEHUA:
EPDM

NBR (HUTpUnbHbIN kay4yk)
dTOpKay4yK

FXM

B komnnekTe noctaBku 060pyA0BaHNS OTCYTCTBYIOT MPUCNOCOBNEHNS U MHCTPYMEHTbI AN OCYLLEeCTBNEHUs
perynupoBOK, TEXHUYECKOro 0BGCINYXXUBaHUS U NPUMEHEHUS MO Ha3HAYeHMI0. VicnonbayiiTe CTaHAapTHbIE
MHCTPYMEHTbI C y4eTOM TpeBoBaHWi TEXHNKM 6e30MacHOCTY N3roTOBUTENS.




5. YnakoBKa v nepemeLlyeHue

5.1 YnakoBka

Mpu nonyyeHnn obopynoBaHns NpoBepbTE yNakoBKy
1 caMmo 06opyAOBaHNE Ha HanM4ne NOBPEXAEHNN,
KOTOpble MO GbITb NOMNyYeHbl Npu
TpaHcnopTupoBke. MNepen Tem, kKak yTMnmamposaTb
ynakoBKy, TLaTeNbHO NPOBEPLTE, HE OCTaNNCh N B
Hel JOKyMeHTbl U Menkue getanu. Ecnu nonyyeHHoe
obopynoBaHue He COOTBETCTBYET BalLeMy 3akasy,
obpaTtuTech K NOCTaBLLVKY 060pyfoBaHNS.

Ecnun o6opyaoBaHue nospexaeHo npu
TPaHCMOPTUPOBKE, HEMEAEHHO CBAXMTECH C
TPaHCMOPTHOW KOMNaHue 1 coobLymMTe NocTaBLUKKY
obopyaoBaHus.

MocTaBLunk coxpaHsieT 3a coboii NpaBo TLATENbHO
OCMOTPEeTb BO3MOXHOE NOBpexXaeHune.
MHcbopmaLmio 06 yTrnuaaumum ynakosku cM. B pasaene
20. MIHgbopmauyus no ymunu3dayuu yrnakosKu.

5.2 lMepemeweHne

lpedynpexdeHue

Cnedyem co6nrodamb o2paHU4eHust
MecCMmHbIX HOPM U fpaeusi 8 OMHOWeHUU
ModbEMHBIX U M02PY304YHO-
pa32py304Hbix pabom,
ocywecmesisieMbIX 8PYYHYIO.

3anpewaemcsi noOHUMamb
o6opydoeaHue 3a numarowuli kabesb.
lpedynpexdeHue
Bo epemsi pacnakoeKu u ycmaHoeKu
Heobxodumo ydepxueamb Hacoc 8
ycmoUu4ueoM MosI0KeHUU C MOMOU,bH
nodbEMHbIX cmporn.
O6pamume eHUMaHue, Ymo 06bIYHO
UeHmp msKecmu Hacoca pacrosioXeH
6nuxe Kk anekmpodeuzameinto.

Hacoc Heo6xoanMo NoaHMMaTh C MOMOLLBI0 CTPOT
1 pbiM-60nToB. CM. puc. 4.

[

TMO02 7009 2303

Puc. 4 Cxema cTponoBku Hacoca TPE ¢
npeobpasoBaTenem 4acToThl,
ycTaHaBn“BaeMbIM OTAENbHO

TMO7 1343 1418

Puc. 5 Cxema cTponoBku Hacoca TPE co
CMOHTUPOBAHHbLIM YaCTOTHbIM
npeobpasoBartenem

6. O6nacTb NpUMeHeHuA

Hacocbl TPE npegHasHaveHbl Ans crnegyowmnx
obnacTein npyMeHeHus:

CUCTEeMbI LLEHTPann30BaHHOIo TENNOCHAGXKeHUS;
oTONUTENbHbIE CUCTEMBI;

cUCTeMbl KOHAWLVMOHMPOBAHUS BO34YXa;

CUCTEMbI LIEHTPanM30BaHHOIO XOI0A0CHAGXKeHNS;
BoAoCHabxeHue;

NPOMbILLMEHHbIE MPOLECChI;

NPOMbILLINEHHOE OXNaXAeHWe.

6.1 lMepekaunBaemble XMOKOCTU

YucTele, ManoBs3kue, HearpeccuBHble n
B3pbIBo6e30onacHble XXnakocTn 6e3 TBepAbIX Unu
ONTUHHOBOJIOKHUCTBIX BKITIOYEHUIA.
MepekaynBaemasi XMAKOCTb He AOMKHA
MeXaHUYeCKku UM XMMUYECKN BO3eNCTBOBaTb Ha
maTtepuan Hacoca.

Mpumepamu nepekaymBaeMblix XULKOCTEN
ABMSOTCA:

BOAA A1 CUCTEM LLEHTPasIbHOrO OTOMMEHUs
(ka4yecTBO BOAbl JOMMKHO COOTBETCTBOBATH
TpeGoBaHNAM NPUHATLIX CTAHOAPTOB A4S BOAbI B
cucTemax oTonneHus);

oxnaxgatoLme XnuaKkocTu;

BOoAa Ansi 6bITOBOro ropsivero BoAoCHabxXeHus;
MCMoJb3yeMble B MPOMbILLINEHHOCTU XUAKOCTH;
yMAr4éHHas soga.

Pycckun (RU)
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Ecnun Heobxogmmo obecneyntb nepekaynBaHne
XWAKOCTW, NMOTHOCTb U/MNN BA3KOCTL KOTOPOWA
BbILLIE MMOTHOCTU U/UNW BA3KOCTW BOAbI, TO B 3TOM
cnyyae Heobxogumo obpaTuTb BHUMaHWE Ha Takne
dakTopbl Kak:

* nageHue Hanopa;

* NajeHune rnapaBnnyeckoi MOLLHOCTH;

* yBenu4yeHune noTpebnsiemoin MOLLHOCTU Hacoca.
B Takmx cnyyasx 4omkHO npeaycMaTpuBaTthes
OCHalleHNe HacoCOoB 3MeKTpoABUraTensiMmn
6onbLue MOLHOCTU. B COMHUTENbHbIX CryYasx
obpaTtuteck B Grundfos.

YcTaHaBnvBaeMble B kayecTBe CTaHAapTHbIX
YNNOTHUTENbHbIE KoMbLa KPYrioro cevyeHus n3
EPDM (aTuneH-nponuneHoBbI kayyyk) NpUroaHsl B
nepByto ovepenb AN BOAbI.

Ecnu nepekaunBaemas Boaa cogepxuT
MUHepanbHble/CUHTETUYEeCKe Macna unu
XMMUKaTbl, NM60 BO3HNKaeT Heo6XoaANMOCTb B
nepekavyMBaHuv He BOAbI, @ APYrWX XUAKOCTE, TO
Ansa aToro cneayet BblibupaTh yNnoTHsoWme
KoJibLia KPYrioro ce4eHns U3 COOTBETCTBYIOLLENO
maTtepuana.

7. MpuHumn pencrTeuA

MpuHumun paboTebl Hacocos TPE ocHoBaH Ha
MOBbILLIEHNN AABMNEHNUS XNUOKOCTU, ABMXYLLENCS OT
BXOAHOro natpybka k BbIxoAHOMY. MoBbILeHne
AaBneHusi NPoONCXoAMT NyTeM nepepaymn
MeXaHW4YeCKOW 3Heprumn oT Bana anekTpoasuratens
Yepes MydTy K Bany Hacoca, a 3aTem
HenocpeACcTBEHHO XUAKOCTM NOCPEeACTBOM
BpaLyatoulerocsi paboyero koneca. >Kugkoctb TeveT
OT BXOAA K LleHTpy paboyero koneca u ganbsLue
BAONb ero nonaTok. [loa aencremem
LIeHTPOBEXHbIX CUIN CKOPOCTb XNAKOCTH
yBenuuuBaeTcs, creoBaTenbHo, pacteT
KMHeTn4eckasi aHeprus, kotopas npeobpasyeTcs B
nasneHune. CnvpanbHas kamepa (ynutka)
npepHasHayeHa ansa cbopa xuakocTn ¢ paboyero
Koneca u HanpaBfieHUs ee Ha BbIXOAHON dnaHed.
MpeobpasoBaTenb YacToTbl NPOM3BOAUT
ynpaBreH/e CKOPOCTbIO BpaLLeHns TpexdasHoro
ACMHXPOHHOrO aneKkTpoABuraTens nyTém
MOBbILLEHMWS UMW MOHWXKEHWSA YacTOTbl M aMNAUTyabl
nUTaloLLEero 3MeKTpoABUraTernb HaMpsXXeHns.
PerynupoBaHue BbIXOAHOW YacTOTbl U HANPS)KEHUS
OCYLLEeCTBNSETCS NPU NOMOLLM LUMPOTHO-
nmnynbcHow mogynauuu (LWM).

8. MoHTaX MexaHM4YeCKOM YacTu

lMpedynpexdeHue

Jllo6b1€ MOHMaXKHbIe pabomsl,
o6cnyxueaHue u npoeepka OO/IKHbI
npoeodumsbcsi NepcoHasnoM, Komopbli
npowesn coomeemcmeayroujee
obyyeHue.

10

lpedynpexdeHue

Monmax u a3kcnayamayusi 00KHbI
ocyujecmesisimbcsi ¢ y4emom MecmHbIX
mpe6oeaHuli u cmaHdapmos,
npeobsiensieMbix K 10006HOMYy
ob6opydoeaHuto.

lpedynpexdeHue

lMpu nepeka4yueaHuu 2opsiyell unu
Xx0s100HOU Xudkocmu criedyem
UCKJTOYUMb 803MOXHOCMb
COMPUKOCHOBEHUSI MepcoHana c
20PAYUMU UNU XONT00HBIMU
rnoeepxHocmsimu.

Hacoc gonxeH 6bITb HAAEXHO 3aKpenséH Ha
NPOYHOM OCHOBAHMM C MOMOLLbIO 60ONTOB,
YCTaHOBMEHHbIX B OTBEPCTUS B KOPNyCe UNU NnuTe-
OCHOBaHWM 1 MOAKIOYEH K TOPU3OHTaNbHOMY
TpyGonpoBoay. dnekTpoaBuraTens Hacoca JOMKEH
HaxoAMTbCA B BEPTUKANIbHOM MOMOXEHWN 1 BbITb
HanpaBneHHbIM BBEPX.

[ns o6ecneyeHns 4OCTATOYHOIO OXNaXaAeHns
anekTpoABuraTens u npeobpasoBaTtens 4acToThbl
paccTosiHVe OT KOXYXOB BEHTUMNATOPOB
anekTpoABuUraTens u npeobpasoBartens 4acToThbl
[0 CTEeHbl UMW ApYroro cTaunMoHapHoro obbekTa
[OMXHO BbITb He MeHee 50 MMm.

[ns obcnyxvBaHus 1 nepemMelleHns Hacoca
Heo6xoAMMO NPefyCMOTPETh 3a30p MEXAY
BEpXHel YacTbio ANeKTpoaBUraTens n NOTONKOM He
MeHee 1 M.

CTpenku Ha Kopnyce Hacoca yKkasblBaloT
HanpaBneHue notoka paboyen XMAKOCTU.

8.1 Tpy6onpoBopg

Mepen 1 3a HacocoM pekomeHayeTcs
ycTaHaBnu1BaTh 3anopHble knanaHbl. 3To
nos3sonseT npeAoTBpaTUTb He06X0ANMMOCTbL CrmBa
paboyen XnaKoCcT! U3 Hacoca BO BpeMs
06CnyXnBaHUS NN pemMoHTa.

Mpwn noakno4YeHUn Ha KOPNyc Hacoca He AOMKHbI
nepepaBaTbCs HANPSXKEHUS CO CTOPOHBI
Tpy6onpoBoaoB.

MpeaycmoTpeHo, 4To pasmepsbl Tpybonposoaos
BbIGpaHbl NpaBUbHO C y4eToM Tpebyemoro
nognopa Hacoca.

[ins 3aWwmnTbl Hacoca OT rpPA3n N OTNOXEHWUI OH
HUKOrAa He AOMKeH yCcTaHaBMMBaTbCs B CAMOi
HWXHEN ToYKe CUCTEMBI.

MoHTax Tpy6onpoBOAOB AOMKeH OblTb NpOBEAEH
Takum o6pa3om, 4To6bl MOMHOCTLIO OTCyTCTBOBaNa
BO3MOXHOCTb 06pa3oBaHus BO3AYLUHbIX NPOBOK,
ocobeHHO BO BcachiBatoLiem Tpybonposoge, kak
nokasaHo Ha puc. 6.
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TMO0O0 2263 0195

Puc. 6 NpaBunbHasa kKoHdUrypaums
TpybONpoBOAOB Ha CTOPOHE BCAChbIBaHNSA

Hacoc He Moxem pa6omams npu
3aKpLIMOM 3arOPHOM KnanaHe €
HazcHemamenbHoM mpy6onpoegode,

MOCKONbLKY 803HUKalOuwue ecredcmeaue
amozo nodsem memnepamypel, a
make napoo6pazosaHue npueodsim K
noepexdeHuro Hacoca.

[na npegoTeBpalleHnst Takon 0NacHOCTU AOMKEH
obecneymBaTbCA MUHUMATbHbIN NPOTOK XUAKOCTN
yepes Hacoc. ATO A4OCTUraeTcs YCTaHOBKON
6annaca unun obxogHon MmarucTpanu k 6aky nnm
aHanorMyHbIM y3nam ¢ HarHeTaTenbHOW CTOPOHbI
Hacoca. MnHumanbHasa nogava JomkHa
coctaBnatb 10 % OT nogaym B TOYKE C
MakcumanbHbimM KN4, BenvyunHel nogaym n Hanopa
B TOYke ¢ MakcumanbHbimM KM npuBeaeHbl Ha
drpMeHHo Tabnuyke.

8.2 YcTpaHeHwMe WWYMOB U raweHue
BUGpauumn

[Onsa Toro, 4To6bl 4OGUTHCS ONTMManbHOW paboTbl
Hacoca, a TakXe CBeCTU K MUHUMYMY LIyM 1
Bnbpaumu, Heob6xoaANMO NpeaycMoTpeTb cnocobbl
raweHusi Bubpauum Hacoca. BpalyeHve potopa
Asuratens n paboyero korneca Hacoca, NoTok B
Tpy6ax n coeAMHEHUSIX BbI3bIBAIOT LLYMbI U
Bnbpauuio. BosgencTere Ha okpyxatoLlyto cpeay
Cy6bEKTUBHO, OHO 3aBUCUT OT MOHTaxa 1
COCTOSIHUS OCTarbHbIX 3IEMEHTOB CUCTEMbI.
CaMbIMK 3P peKkTUBHBIMW CPeACTBaMM ANs
WCKIIOYEHUS Wyma U BUGpaLmm sSBnsioTcs
6eToHHOEe ocHOBaHuWe, Bubporacsiue onopsbl 1
BNOpOBCTaBKM.

TMO02 4993 3202

Puc. 7 OcHoBaHue Hacoca

A BubpoBscTaBka

B BeToHHOe ocHoBaHMe

C Bubporacsias onopa

8.3 BeToHHOe ocHOBaHMe

Komnanusa Grundfos pekomeHnayeT yctaHaBnuBaTb
Hacoc Ha 6eTOHHOM OCHOBaHWK, UMetoLLEM
[0CTaTOYHYIO HeCyLLyto cnocoBHOCTb Ans TOro,
4TO6bI 06€CMNeYnTb MOCTOSIHHYIO CTabuMbHY0 onopy
BCEMY HacocHoMy y3ny. OcHoBaHWe JOMKHO BbITb B
COCTOSIHUM nornoLiaTh niobble BUGpauuu,
nuHelHble gechopmauun n yaapbl. 3a OCHOBY
GepeTcs amnupuyeckoe NpaBuno: macca 6eTOHHOro
OCHOBaHWs fomkHa 6bITb B 1,5 pasa 6onblue Macchbl
HaCOCHOrOo y3na. YCTaHOBUTE HAacoC Ha OCHOBaHUK
1 3aduKkcupymTe ero.

+
<
>-
8
>
8
=
=
Puc. 8 Pa3amepbl 6€TOHHOro 0CHOBaHUs
PekomeHaoBaHHbIe pa3Mepbl 6eTOHHOro
OCHOBaHUA
Macca Hacoca [«r] Bbicota [AnuHa LwupuHa
[Mm] [Mmm] [mmMm]
150 280 565 565
200 310 620 620
250 330 670 670
300 360 710 710
350 375 750 750
400 390 780 780
450 410 810 810
500 420 840 840
550 440 870 870
600 450 900 900
650 460 920 920
7!

00 <DN 200 470 940 940
750 480 970 970
800 490 990 990
850 500 1010 1010
900 510 1030 1030
950 520 1050 1050
1000 530 1060 1060
1050 540 1080 1080
1100 550 1100 1100
1150 560 1100 1100
1200 560 1130 1130
1250 570 1150 1150
1300 580 1160 1160

1
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Macca Hacoca [kr] B?:::]Ta n[:m}a LIJ[vm:l]Ha
1350 590 1180 1180
1400 600 1190 1190
1450 600 1200 1200
1500 610 1220 1220
1550 =DN 200 620 1230 1230
1600 620 1250 1250
1650 630 1250 1250
1700 635 1270 1270
800 450 1400 800
1000 450 1400 1000
1200 450 1400 1200
1400 500 1600 1200
1600 500 1600 1350
1800 500 1600 1500
2000 550 1600 1600
2200 DN 300/ 550 1700 1700
2400 DN 350/ 550 1800 1800
2600  DN400 5o 1800 1800
3000 600 2000 2000
3400 680 2000 2000
3800 760 2000 2000
4200 840 2000 2000
4600 920 2000 2000
5000 1000 2000 2000
5400 1080 2000 2000

8.4 Bwubporacsuue onopbl

[ina npegoTBpalleHnsa nepeaayn Bubpauui
3[@aHNI0 pEKOMEHAYEeTCS N30NMpoBaTbh 6€TOHHOe
OCHOBaHMWe C NOMOLLbI0 BUBpOracsLyx onop.
YTto6bl npaBunbHO nogobpaTtb BUbporacsiyto
onopy HeobxoanMbI crieaytoLime AaHHbIe:
* cunbl, AencTBYOLWNE Ha BUBporacsLine onopsbl;
* YacToTa BpaLLeHNs C Y4ETOM eé perynmpoBaHus;
* TpebyemMblil ypoBeHb raweHns subpaunii B %
(pekomeHayemoe 3HaveHune — 70 %).
Bbi6op Bubporacsimux onop 3aBucuT ot
KOHKPEeTHbIX YCMOoBUiA akcnnyaTaumn. HenpasunbsHo
noao6paHHble onopbl MOryT CTaTb NPUYUHON
NoBbILLIEHNSA YPOBHS Bubpauuii. Moatomy tun
BMOporacsiLmx onop AomkeH bbiTb NpeanoxeH
NOCTaBLLVKOM.
Ecnu Hacoc ycTaHoBMNeH Ha 6€TOHHOM OCHOBaHUK C
BMGporacsiLmmu onopamu, To ¢ 06enx cTopoH
noaknoyeHne kK TpybonposBoay AOMKHO
OCYLLEeCTBNATLCA Yepe3 BUOPOBCTaBKN. OTO BaXKHO
AN npefoTBpalleHns NnoaBellnBaHNs Hacoca Ha
dnaHuax.

8.5 BubpoBcTaBKku

BuGpoBCcTaBkM ycTaHaBNIMBAKOTCS ANS:
* KOMMeHcaumu gedopmaLnii oT TENIOBOro
pacwmpenus unu cxatus Tpybonposoaa B

pesynbTaTte konebaHuii TemnepaTypbl
nepeka4ymBaemMon XnaKocTu;

CHWXEHME MeXaHNYeCKMNX Harpy3oK, Bbl3aBaHHbIX
pes3kuM yBenuyeHnem faBrneHust B Tpybonposoae;
yCTpaHeHne MexaHM4eckoro nepeaBaemMoro
KOHCTPYKLMel Wwyma B Tpy6onpoBoae (Tonbko
pe3nHoBble BUBGPOBCTaBKM).

Bu6poecmaeku He OO/IKHbI

ycmaHaenueamscsi 0511 KOMeHcayuu
HemoyYyHocmu MOHMaxa
mpy6onpoeodos.

MuHUManbHoe paccTosiHMe 0T Hacoca, Ha KOTOPOM
[OMKHbI yCTaHaBNMBaThCs BUGPOBCTaBKY,
cocTasnseT 1-1,5 HOMMHanNbLHOro AnameTpa
dnaHua (DN). 3To nosBonuT nsbexartb
obpasoBaHua TypGyneHTHOro NoToka B
BWGpOBCTaBKax u o6ecneynt onTumarnbHble
yCrnoBusi A4Ns BCacbiBaHWS NPY MUHUManbHOM
najeHuv faBneHus B HanopHom TpybonpoBoae.
npw BbICOKOW CKOPOCTM noToka (6onee 5 m/c)
pekoMeHAayeTCsi ycTaHaBnuBaTh BUGPOBCTaBKN
6onbluero pasmepa.

8.6 MnuTbl-ocHOBaHuUs

Ha HuxXHel yacTu Koprnyca HEKOTOPbIX HACOCOB
nmetoTcs pe3bboBble OTBEPCTUS, 0GecneyrBatoLme
BO3MOXHOCTb YCTAHOBKW NMNUTbI-OCHOBAHUS (PUPMbI
Grundfos. MNnuTa-ocHoBaHWe nocTaBnsieTcs B
KayecTBe NPUHAANEXHOCTU 1 3aka3biBaeTcs
oTaenbHo. MNnNuTbl-0CHOBaHMA ¢ pa3amepaMu
nokasaHsl B [TpunoxeHue 2.

8.7 KOcTtupoBka

[ins HacocoB C BTYNOYHON MydTON He
peKkomeHAyeTCst AEMOHTMPOBATL
anekTpoasuraTens. B crnyyae BbIHYXOEeHHOro
[EeMOHTaxa anekTpoaBuraTens, Ans KOPPEeKTHOro
obcnyxrBaHNA Heo6X0AMMO Take CHUMaTb U1
doHapb anekTpoasuratens. B npotusHom cnyyae
yNnoTHeHne Bana MoxeT BbITb NoBpexAeHo.

8.8 MMonoxeHne KNeMMHOW KOPOOKM

KnemmHyto kopobKy MOXHO NOBEpPHYTb B Nnioboe 13

4-x nonoxeHu Ha yron 90°.

OT0 OCyLLeCTBAAIOT creaylowmnm obpasom:

1. Mpn Heo6x0ANMOCTH C NOMOLLbIO OTBEPTKM
CHUMaIOT 3aLMUTHBIN KOXYX MydTbl. Camy MydTy
Npu 9TOM CHUMATb HE HYXHO.

2. BblTackmBaloT BUHTbI, CKpennsaoLmue Hacoc ¢
aneKkTpoaBuraTenem.

3. MoBopauuBatoT anekTpoaBuratens B Tpebyemoe
nonoxexue.

4. CHOBa yCTaHaBNMBaKT BUHTbI U KPEMNKO nX
3aTSArMBaloT.

5. MOHTUPYIOT 3aLLUTHBIN KOXYX.



8.9 HacTeHHbIN MOHTaX YaCcTOTHOro
npeobpasoBarens

lMpeo6pa3oeamesnib Yacmomsl He
doJsnKeH ycmaHaenueambcsi 8 cpede,
20e 8030y x codepxxum xudkocmu,
meépable Yacmuuybl unu 2assbl,
Komopsbie Mo2ym noepedums
aflekmpuyeckue KOMMOHEeHMbI.

1. HameTtbTe 1 BbicBEpNnUTE 0TBEPCTUSA. CM.
pa3mepsbl B pasgene 15. TexHuyeckue 0aHHble.

TMO3 8860 2607

Puc. 9 BeicBepnusaHue oTBepcTui

2. BcTaBbTe BUHTbI, HO OCTaBbTe WX Crierka
ocnabneHHbIMU.

3. 3akpenuTe yCTPOWCTBO U 3aTAHUTE YeTbipe
BUHTA.

8.10 MoHTaX BHe nomMeLleHus

Mpu MoHTaxe Hacoca BHe NOMELLEHUS yCTaHOBUTE
3alUWTHbIV HaBeC Haj anekTpoaBUraTenem u
OTKpOWiTE BbINYCKHbIE OTBEPCTUS B
anekTpoasuraTene, 4Tobbl He 4OMYCTUTL
o6pa3oBaHus KoHAeHcaTa.

3almnTHbIN HaBeC AoMKeH ObiTb 4OCTATOYHO
6onblunm, 4TOBObI 3nekTpoaBMraTens He
noABeprasncs Bo34enCTBUIO NPSAMbIX CONTHEYHbIX
nyyewn, poxas unu cHera. Cnegyet npeaycMoTpeTb
COOTBETCTBYIOLLYIO 3aLUMTY ¥ ANS
npeobpa3soBaTens 4acToThl.

Komnanusa Grundfos He nocTaBnseT 3awuTHble
HaBechbl. [T03TOMy pekoMeHAyeTCsl NPOeKTUpoBaTb
1 MOHTMPOBATb 3aLUUTHLIN HABEC B KOHKPETHOM
crny4vae npumMeHeHus.

TMO02 8514 0304

Puc. 10 3awwunTHbI HaBec

B 30Hax ¢ BbICOKOW BNa)XHOCTbIO BO3ayxa
peKkoMeHAyeTCst NCNoNb30BaTh BCTPOEHHYI0
dyHKuMo oborpeBa npu NPoCTOsX.

Cwm. pasgen 11.8.21 [Todoepes 8 pexume oxudaHusi
(3.23).

9. Mopknr4veHue
3neKkTpoobopyaoBaHuUs

lpedynpexdeHue

Jlto6b1€ MOHMaXKHbIe pabomsl,
o6cnyxueaHue u npoeepka G0/IKHbI
npoeodumbCcsi NepcoHanoM, KOmopbli
npowesn coomeemcmeyrujee
obyyeHue.

lpedynpexdeHue

Bnadeney nu6o nuyo unu op2aHusayus,
ebINoJIHAoW,Ue MOHMax, Hecym
omeemcmeeHHOCMb 3a NpasusibHoe
nodksoyeHUe 3a3eMsieHust U 3auyumsl 8
coomeemcmeuu ¢ MeCmMHbIMU HOPMamu
u npaesunamu.

lpedynpexdeHue

lMpukocHo8eHUe K 3fleKmpuYecKum
demansiM Moxem oKa3ambCsl OMacHbIM,
daxxe ko20a numaHue
npeo6pa3oeamesiss Yacmomsi
ebIkntoyeHo. leped Hayanom pabom ¢
usdenuem numaHue u dpyaue exo0Hble
HanpsikeHusi 00/IKHbI 6bIMb CHIMbI
3apaHee 90 yKa3aHHO20 HUXe 8peMeHU.

MuHumaneHoe
HanpsixeHue Bpems
oxuaaHusa
380-420 B 22-55 kBT 15 MUHYT

Mepuop oxnaaHna MoxeT 6biTb MEHbLLE, TONbKO
€CNnN 3TO yKasaHo Ha upMeHHON Tabnuyke
npeobpasoBaTens 4acToThl.

9.1 MMpaBwuna TexHukm 6esonacHocTn

KHonka On/Off Ha naHenu ynpaBneHus He
oTkNYaeT npeobpasoBaTternb YacTOTbl UNN
3neKTpoABUraTenb OT CETU, MO ATON NPUYMHE OHA
He JOMXKHa UCMNOMb30BaThCs B KAYECTBE
3alWMTHOrO BbIKMOYATENS.

Mpeo6pasoBaTtenb YacTOTbl AOIKEH ObiTb
3a3eMMéH 1 3aWwnLén oT npobos nsonsauum B
COOTBETCTBUM C MECTHBIMWU HOPMaMK 1
npasunamm.

Tok yTeuku Ha 3emnio npesbiwaet 3,5 MA,
HeobXxoAMMO YCUMEeHHOE 3a3eMIeHne.
O6opynoBaHue co cTeneHbto 3awuTbl IP55
Henb3si ycTaHaBnNuBaTb BHe NoMeLleHus 6e3
OONONHUTENbHOW 3aLWnThl OT 0CaAKOB M COMHLA.
Bcerpa cobniogavite MecTHble npaBuna B
OTHOLLIEHWM NoNepeyYHOro ceveHus kabens,
3aLLMTbl OT KOPOTKOrO 3aMblKaHWUs U 3aLUMThl OT
neperpysku no Toky.
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9.2 3OnekTpuyeckas 3awmTa

9.2.1 3awmTa oT yaapa TOKOM NpU OTCYTCTBUU
HenocpeAcTBEHHOro NPUKOCHOBEHUS

lpeo6bpa3osamenb yacmombl QOJKEH
6bImb 3a3eMnéH u 3auwuwéH om npobos
usosIAYUU 8 coomeemcmeuu ¢
MeCcmHbIMU HOpMaMu U npasusiamu.
Tok ymeyku Ha 3eMJ1t0 npeebiwaem

3,5 MA, He06x08uMO ycuneHHoe
3a3emsieHue.

3alnTHbIA NPOBO/ BCEraa AOMKEH NOAKMIYATLCSA K
xénTtomy/3enéHomy (PE) nnu xéntomy/senérnomy/
cvHemy nposopam (PEN).

MHcTpykumm B cootBeTcTBMM ¢ MOK 61800-5-1:

* YcTporictBo CUE gomKHO GbITb CMOHTUPOBAHO
CTaLMOHAPHO U HEMOABWXHO, @ MUTaHUE JOJHKHO
GblTb NOAKITOYEHO NOCTOSIHHO.

* 3asemneHune JOMKHO BbINOMHATLCS C
ay6nmpoBaHueM 3aLWMTHbLIX MPOBOAOB UMK C
OAMHOYHBIM apMUPOBAHHbLIM 3aLLUTHLIM
NPOBOAHWUKOM C ceYeHneMm He MeHee 10 Mm2,

9.2.2 3awuTa OT KOPOTKOro 3aMblKaHUs,

npeaoxpaHuTenun

Yctpoincteo CUE 1 UCTOYHMK NUTaHUS OOMXKHbI

6bITb 3aLLMLLEHBI OT KOPOTKOTO 3aMblKaHUSI.

Komnanusi Grundfos TpebyeT, 4To6bl ykasaHHble B

pasgene 15. TexHu4deckue 0aHHbIe

npefoxpaHUTenu NCnonb3oBanuch ANs 3aluTbl OT

KOPOTKOrO 3aMblKaHusl.

YctpoinctBo CUE obecneunBaet nonHyto 3awuty ot

KOPOTKOro 3amMblkaHusi B Criy4ae BOZHUKHOBEHMNS

3aMblkaHusa aBuratens.

9.2.3 lononHUTenbHas 3awuTa

Tok ymey4ku Ha 3eMJ110 npeebiwaem
3,5 MA.
Ecnun npeobpa3soBaTenb YacToTbl NOAKMOYEH K
anekTpoo6opyaoBaHuio, B KOTOPOM B KayecTBe
[OMNONHUTENbHOW 3alMThl UCTONb3yeTcs
YCTPOMCTBO 3almUTHOro oTkntoyeHus (¥Y30), ato
YCTPOMCTBO AOMKHO GbITb MPOMapKUpOBaHO
crneayoLwmnMm CMMBOaMu:

N

— | Y30/vaT
YN

PasmbikaTens Tuna B.

CregyeT yunTbiBaTb CyMMapHbI€ TOKM YyTEYKN BCETO
anekTpoobopyAoBaHUs B MECTE YCTaHOBKM.

Tok yTeukn Ha 3emrito npeobpasoBaTtens 4acToThbl B
HOpMarnbHOM pexume cM. B pasgene

15. TexHuyeckue OaHHbIe.

14

Bo Bpems 3anycka 1 B CETSIX C HECUMMETPUYHbLIM
nMTaHNeM TOK YTe4kn MOXeT NpeBbllwaTh
HOpMarbHbI PEXUM, B PE3YNbTATE YEro MOXeT
cpaboTaTb aBTOMaTUYECKUii BbiKMoYaTerb C
pyHKLME 3aLMTbI NPU YTEYKE HA 3EMITHO.

9.2.4 3awwmTa anekTpoasuratens

BHeLHsA 3awuTa anekTpoaBuraTens He
TpebyeTcs. MNpeobpasoBaTenb YacToThl 3aLmLiaeT
aneKTpoABuMraTenb OT Neperpysku n 6r10KMPOBKU.

9.2.5 3awmnTa oT neperpy3ku no Toky

MpeobpasoBaTenb 4acTOTbl UMeEeT BHYTPEHHIO

3aluTy OT Neperpysku no Toky Ans 3aluTbl

aneKTpoABuUraTens oT neperpysku.

9.2.6 3awmTa OT NepexoAHbIX HaNpPsXXeHnn B
cetu

MpeobpasoBaTenb YacTOThbl 3aLUMLLEH OT

nepexofHbIX HanpsiXeHuii B CETU B COOTBETCTBUM C

FOCT P 51524-2012 (M3K 61800-3:2012), BTOpPOE

nsgaHuve.

9.3 MoakntoyeHMe NUTaHUA
aneKkTpoaBuraTtens

HanpsikeHne nuTaHUsa 1 YacToTa ykasaHbl Ha
bvpmeHHow Tabnunyke npeobpasoBaTens 4acToThl.
Y6eputecnb, 4To npeobpasoBaTternb YacToThI
noAxoAuMT No napaMeTpam 3fnekTponuTaHus B
MecTe YCTaHOBKMU.

9.3.1 BbikntoyaTtenb 3neKTponuTaHus
MopknoyeHne AOMKHO OCYLLECTBNATLCSA Yepes
BHELLUHWI BbIKMIOYaTENb Y NPeAoXpaHUTenu.

foq LT i
g (L2) !
o3 ] (L3) '

TMO03 8525 1807

Puc. 11 lMpumMep nogknoyeHns nutaHms
npeobpasoBaTensi YacToTbl C CETEBLIM
BbIKMlOYaTENeM, NaBkuMu
npefoxpaHnTensiMmn 1 JONONHUTENbHO
3awuTon

9.3.2 CxeMma 3neKTpuYeCcKUx coeAMHEHUN
MpoBoaa B kNeMMHOWM kOpobke A0MKHbI GbiTh
MakcuMmarnbHO KOPOTKUMU. VicknioueHne
COCTaBnsAeT NPoBOJ 3alNTHOIO 3a3eMIIeHus,
ANYHA KOTOPOro AOMKHA BbIGUPaTbCsl Takow, YToGbI
OH obopBancs nocneaHum, ecnu kabens byaet
crnyyanHo BblAEPHYT 13 kKabenbHOro pasbéma.



MOTOR |
91 L1 V) Tg6
92 |-L2) M To7
93 |3 W) Tog
PE PE &
(PE) (PE) 3
| & ©, 5
‘ 2
e =
Puc. 12 Cxema aneKkTpu4yeckux coeuHeHni
Knemma Ha3snauyeHnue
91 (L1) Tobxb
pexgasHoe
92 (L2) nuTaHune
93 (L3)
95/99 (PE) 3asemnexne
96 ) MoaknioyeHne
TpéxdpasHoro
97 (V) anekTpoasuraTtend,
HanpsxeHue B
08 (W) AnanasoHe ot 0 Ao

100 %

9.3.3 NMoakno4veHne o60pyaO0BaHUSA MOLHOCTbIO

22-30 kBT (Kopnyc B2)
CBefeHusi o kopryce npeobpasoBaTens 4acToThbl
npeacTaBneHbl B pasgene 15. TexHuyeckue
daHHble.

MopkntoyeHue K ceTu AneKTponuTtaHua

lpoeepbme coomeemcmeue 3Ha4eHUl

HanpsKeHUsi NUMaHUsi U Yacmomal Ha
bupMeHHbLIX mabnuykax

npeo6pasoeamenss yacmomsi u

anekmpodeuzamensi.

1. MopkntoynTe 3a3eMnALWMA NPOBOA K kKnemme
95 (PE). Cm. puc. 13.

2. Mopkniounte NpoBoAa NUTaHUS K Knemmam
91 (L1), 92 (L2), 93 (L3).

3. BadumkcupynTe kabenb NuTaHUs kabenbHbIM
3aXUMOM.

Puc. 13 MopaknioyeHne nutaHus, kopnyc B2

MopknioyeHue anekTpoaBuraTens
Ka6enb anekmpodeuzamerisi 0o/xeH

6bIMb 3KPaHUPOBaHHbLIM Ons
coomeemcmeusi npeobpa3osamers

4yacmomsbl mpeboeaHusim AMC.
1. MoaknyunTe 3a3eMnatoLLnn NPOBOA K Knemme
99 (PE). Cm. puc. 14.
2. Moaknto4ynTe npoBoAa NMTaHUS K KNeMMam
96 (U), 97 (V), 98 (W).
3. 3adhmkcnpyinTe akpaHMpoBaHHbIN kabenb
kabenbHbIM 3aXXMMOM.

Puc. 14 lMopknoyeHve anekTpoasuraTens,
kopnyc B2

TMO03 9019 2807

TMO3 9020 2807

9.3.4 MopknioyeHne 060pyAOBaHNA MOLWHOCTLIO

37-55 kBT (Kopnyc C1)
CBepeHus o kopnyce npeobpasoBaTtens 4acToTbl
npeactasneHbl B pasgene 15. TexHuyeckue
daHHble.
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MopknioyeHue K ceTn SNIeKTponNUTaHuA

Mpoeepbme coomeemcmeaue 3Ha4eHUll
HanpsuKeHUsi MUMaKusi U 4acmomsi Ha
hupmeHHbIX mabauykax
npeo6pa3zosamesnsi Yacmomai u
anekmpodeuzamens.

1. MNopkntoynTe 3a3eMnNALWNIA NPOBOA K kKnemme
95 (PE). Cm. puc. 15.
2. MopkntoynTe NnpoBoAa NUTAHUA K KNeMMam
91 (L1), 92 (L2), 93 (L3).
MonknioyeHue anekTpoaBUraTens
Ka6enb anekmpodeuzamensi dosmxeH

6bImb 3KpaHUPOBaHHbIM Onsi
coomeemcmeusi npeo6pasoeamens

4yacmomsbi mpe6oeaHusim AMC.

1. MopgkntoynTe 3a3eMnNALWNIA NPOBOA K Knemme
99 (PE). Cm. puc. 15.

2. Mopkniounte NpoBoAa NUTaHUS K Knemmam
96 (U), 97 (V), 98 (W).

3. BadhmkecupyinTe akpaHMpoBaHHbIN kabenb
kabenbHbIM 3aXXKNMOM.

Wny nm

ks

TMO03 9016 2807

Puc. 15 MNogknioyeHne nutaHus u
anekTpoasuraTens, kopnyc C1

9.4 MNopgknyeHUe CUrHanbHbIX KNeMM

B kayecmee mepbi

npedocmopoXxHocmu, cugHasbHble
Kabenu AosKHbI 6bIMb omAesieHbl om

dpyaux epynn ycuneHHoU u3onsayuel no

ecel dnuHe.

Ecnu He ucnonb3yemcsi 6HeWHUl

ducKkpemHbIl cu2Ha pa3peweHusi Ha
__BrmMaHMe

3anyck 3aMkHume knemmbi 18 u 20

nepembi4koU.

MoaknioyaiiTe curHanbHble kabenu B COOTBETCTBUK
C ykaszaHUsiMU AeNCTBYIOLLUX HOPM ANs1
obecneyeHns TpebosaHuit SMC.

Cwm. pasgen 9.5 lNpasunbHbili MOHMaX coenacHo
mpebogaHusIM 3ieKmpomMazHUMHouU
coemecmumocmu.
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Mcnonb3yiTe akpaHMPOBaHHbIE CUTHAMbHbIE

kabenu c ceyeHMeMm NPOBOAHWNKOB B Anana3oHe oT

0,5 mm2 0o 1,5 MM2. B HOBbIX cucTemax

NCnonb3yiTe TPEXKMUIMbHBIN 3KPAHUPOBAHHBIN

kabenb.

9.4.1 MMHMManbHOe coegUHEeHUe, CUTHaNbHbIe
KnemMmMbl

OkcnnyaTtauus BO3MOXHa TONbKO TOraa, korga

knemmbl 18 n 20 coegnHEHbI, HanpyYMep, BHELHNM

BbIKMO4YaTEeNneM Unmn nepemMbl4Ko.

61|68 |69 39 (42|50 |53 |54 |55

Myck/ocTaHoB

x
s |
&

‘12‘13‘18‘19‘27‘29‘32‘33‘20‘

TMO3 9057 3207

Puc. 16 Tpebyemoe MnHMMansHoe coeauHeHue,
CUTHanbHbIE KIIEMMbI

9.4.2 CxeMa coeAMHEHUI, CUTHalIbHbIE KITeMMbI

ol 0/4-20 mA Knemmbl
TpéxnpoBoaHoO A53 A54
parynk ul Ul
u:0-10B
1: 0/4-20 MA

2]

Sh——

[s1]68]69] [s9]42]50]s3]54]s5 |
> <m - XN g |
£ 83 §2i%%;
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820 o |
B - + \
P |
Fooeo g |

vv“N o< =

\ Y Ya8 cdad |
| |

|+

2‘13‘18‘19‘27‘29 [32]33]20]

kk

Puc. 17 Cxema coeMHEHWI, CUTHANbHbIE
KNeMMbl

TMO06 2048 3614

CTaHpapTHble CoeAMHEHUA Hacoca
TPE cepuu 1000:

* DI1, noaknto4€H k 3a3eMneHuio.

CTaHpapTHble CoeAMHEeHUA Hacoca
TPE cepuu 2000:

* DI1, noaKkno4Y€éH K 3a3eMneHunto.
MopkntoyeHne TPEXNPOBOAHOTO AaTynka cM. puc. 17.



Knemma Tun HasnaueHue
12 +24 B BbIX. lMuTaHne k gaTynky
[lononHuTensHoe
13 +24 B BbIX. nUTaHne
Lindpposon Bxoga,
18 DIt nyck/ocTaHoB
Lindposoii Bxog,
19 D2 nporpaMMupyembiin
O6uwas wuHa ansa
20 Semns LUMpOBLIX BXOA0B
Lincdpposoi Bxopa,
82 DI 3 nporpammmnpyembli
33 DI 4 Lincoposoi Bxof,
nporpammupyemblii
LWunHa ana aHanorosoro
39 3emns BbIXOAA
AHanoroBblii BbIXof,
42 AO 1 0-20 MA
MuTtaHwne k
50 +10 B Bbix. NOTEHLMOMETPY
BHellHee ycTaHoBnNeHHOe
53 Al 1 3HayeHue, 0-10 B,
0/4-20 mA
Bxopn patuuka, gatyuk 1,
54 Al2 0/4-20 MA
O6was WwuHa ansa
55 Semns aHanoroBblX BXOA0B
RS-485,
61 semns Y GENIbus, wuHa
68 RS-485 A GENIbus, curHan A (+)
69 RS-485B GENIbus, curHan B (-)

Knemmbl 27 1 29 He ncnonb3ytoTcs.

dkpaH kabensi RS-485 donmkeH 6bimb
coedUHEH C KoprycoM.

9.4.3 flocTyn K CUrHaNbHbIM KNleMMam

Bce curHanbHble kKnemmbl HaXo4ATCA 3a KPbILIKON
KNeMMHUKa Ha nepeaHern naHenu
npeobpa3soBatens 4acToTbl. CHUMUTE KPbILLKY
KrneMMHuKa, Kak nokasaHo Ha puc. 18.

TMO03 9004 2807

Puc. 18 [locTyn K cUrHanbHeIM Knemmam,
kopnycel B2 n C1

TMO03 9025 2807

Puc. 19 CurHanbHble KneMMbl

9.4.4 NopknioyeHne nposoaa

1. Yoanute nsonauuio Ha AnuHy 9-10 Mm.

2. BcTtaBbTe OTBEPTKY C HAKOHEYHMKOM pa3mMepoMm
He 6onee 0,4 x 2,5 MM B kKBagpaTHOE OTBEPCTHE.

3. BcTaBbTe NpoBoO/A B COOTBETCTBYOLLEE KpYrnoe
oTBepcTue. BoiHbTe OTBEPTKY. Tenepb NpoBOA
6yneT 3acuKkcMpoBaH B kKnemme.

TMO3 9026 2807

Puc. 20 YcTtaHoBKa NpoBOAA B CUTHAIbHYIO
Knemmy

9.4.5 HacTpoiika aHanoroBbix BXOA0B, KNEeMMblI
53 n 54

Mepekntovatenun A53 n A54 pacnonoxeHsbl 3a

naHenblo ynpaBneHus v npeaHasHayYeHbl Ans

YCTaHOBKM TWNa cUrHana AByX aHanoroBbIX

CUrHarnoB.

3aBofckasi HacTpoiika BXO4OB YCTaHOBMNEHA Ha
curHan, «U».

Ecnu mokosebiii dam4vuk 0/4—-20 MA
noodknr4YeH K knemme 54, mo
nepeksrodamesib A54 domxeH 6bimb

ycmaHoeneH e nonoxerue «l». 4ns
CcMeHbI nosoxeHusi A54,
npedeapumesibHO, OmMKoYume
numadue.
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CHUMUTE NaHenb ynpasneHus 4ns HacTPonku CHUMUTE NaHesnb ynpasneHus Ans HacTPONKn
nepekntoyarens. Cm. puc. 21. nepekntoyaTens. Cm. puc. 23.

BUS TER
OFF ON

= O
-4opo
e D

Srunoros DY

TMO03 9104 3407
TMO03 9005 2807

Puc. 21 YctaHoBka nepekntoyvaTens A54 Ha Puc. 23 YcTaHoBKa nepekntoyvaTens OKOHEeYHON
TOKOBbIN curHan «I» Harpy3ku B nonoxeHne «ON»
9.4.6 CeTteBoe noakntoyeHune GENlbus yepe3s 9.4.7 MoakntoYveHue pene curHanusauum
nopt RS-485

Ans npedocmopoxHocmu cnedyem
omadensams cueHanbHble kKabenu om
dpyaux epynn u ucrnosib3o8amb

OpavH Ny Heckonbko NpeobpasoBaTenei 4acToThbl
MOryT BbITb NOAKMIOYEHbI K 610Ky ynpaBneHus ¢

nomouibio WwnHbl GENIbus. Cm. npumep Ha puc. 22. YCUIeHHYI0 U30/1UUI0 M0 ecell ANuHe.
Bus Ter = ON
RELAY 1 [03]02]o1] [0s]os[04] RELAY2
o e = R | 5
O [8) )
5 ‘ g z Cz) \ §
[=e] o
154 ‘ ‘ 3
3 3
=1 | =
8
E Puc. 24 Knemmbl Ansa pene curHanvsauum B

HOPMarnbHOM COCTOSIHUU (He

Puc. 22 MNpumep cetn GENIbus uepes RS-485 aKTMBMPOBAHO)
Hyneson noteHuyman, GND, aona coegnHeHus Knemma HasHaueHue
RS-485 (Y) nonxeH 6bITb NOAKMOYEH K kKnemme 61.
A A C1 C2 YHuBepcanbHas
Ecnu k cetn GENIbus nogkntoyeHo 6onee ogHoro NO 1 NG 2 HopManbHo pasoMKHyTbIit
npeobpasoBatensi YacToTbl, NepeknyaTens KOHTaKT
OKOHEYHOW Harpysku Ha nocnegHem NC 1 NC2  HopmansHo samkHyTeii
npeobpasoBarerie YacToTbl AOMXEH BbITb KOHTaKT
ycTaHoBreH B nonoxeHne «ON» (okoHe4Has
Harpyaka WiHbl RS-485). [ocTyn K pene curHanuMsauuun
Mpy 3aBOACKOI HACTPOIiKe NepeknioyaTent Bbixoabl perne pacnonoxeHbl B COOTBETCTBUM C
puc. 25-26.

OKOHEYHOW Harpyskn yCTaHOBIIEH B MOMOXeHne
«OFF» (6€3 OKOHEeYHOW Harpyskum).



TMO03 9008 2807

Puc. 25 Knemmbl Ansa nogknioveHus pene,
kopnyc B2

TMO03 9009 2807

Puc. 26 Knemmbl Ans nogknioveHus pene,
kopnyc C2

9.5 MMpaBuUNbHbLIN MOHTAX COFMTaCHO
Tpe6oBaHUAM 3NEKTPOMarHUTHOM
COBMECTUMOCTHU

B naHHOM paspene npuBeeHbl pekOMeHAaLNUm no
obecneyeHnto TpeboBaHNA MO 3NEKTPOMarHUTHON
COBMECTUMOCTU MpW 3KCNyaTaLmum YacToTHOTO
npeo6pasoBaTens.

He oTknoHanTeCchb OT AaHHbIX pekoMeHAauunn ons

cooTBeTcTBMA ctaHaapTy FOCT P 51524-2012 (M3K

61800-3:2012), nepBoe nsgaHue.

+ B cnyyae npumeHeHus npeobpasoBaTens
yacToTbl 6e3 BbIXOAHOrO hunbTpa, Ucnonb3ynTe
TONbKO 9KPaHUPOBAHHbIE (C MeTannM4yecknm
nneTeHbIM 3KpaHoM) kabenu nuTaHus
aneKTpoABuUraTens v curHanbHble kabenu.

» OTCyTCTBYIOT Kakne-nnbo cneunanbHbie
TpeboBaHus k kabensiMm NUTaHUs KPOME MECTHBbIX.

Mo BO3MOXHOCTM, OCTaBMSAWTE 3KPaAH Kak MOXHO
6nuxe K coeaMHUTENbHBIM Knemmam. Cwm. puc. 27.
N3beranTte nogknioveHUs akpaHa ¢ NOMOLLbIO
CKpYYeHHbIX kKoHLoB. CM. puc. 28.

MopkniovariTe akpaH kabens asuratens un
curHanbeHbIx kabenen k kopnycy Ha 06ounx KoHLax.
Cwm. puc. 29.

MN3beraiTe npyMeHeHUss He3KPaHNPOBaHHbIX
kabenei ABuratens u curHanbHbIX kabenen B
wKagax, yKOMNIeKkToBaHHbIX
npeobpasoBaTensMu 4acToThbl.

B npumeHeHusx 6e3 BbIxogHOro ounsTpa kabenb
aBuratens 4omxeH 6blTb Kak MOXHO KOpoYye C
LeNbi0 YMEHbLIEHUS LWYMOB M MUHUMU3ALMM
TOKOB YTEUKM.

BHe 3aBUCUMOCTY OT TOTO, MOAKIMIOYEH kabernb nnm
HeT, BUHTbI Ha pame Bcerga AoSKHbI BbiTb 3aTAHY ThI.
[No BO3MOXHOCTU, kKabenu nuTaHus, kabenun
OBUratens u curHanbHble kabenu AoMkHbI 6bITb
paszeneHbl opyr oT apyra.

[pyrue metoabl MOHTaxa MOTyT NPUBECTYU K
aHanoruyHbiM pesynbstatam no AMC, ecnu
cobnioaatoTcst ykasaHHble Bbille peKoMeHAauuu.

TMO2 1325 0901

Puc. 27 Mpumep cHATUA nsonaunm kabens c
aKpaHoM

TMO03 8812 2507

TMO3 8732 2407

Puc. 29 lNMpumep noakntoyeHns TPEXKMUMbHOro
kabens c akpaHOM, NOACOEANHEHHbBIM C
ABYX CTOPOH
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TMO03 8731 2407

Puc. 30 Npumep nogkntoveHms TPEXKUNBHOIO
kabens c akpaHOM, NOACOEANHEHHBIM
TOnbKO K NpeobpasoBaTento 4acToThl

9.6 dunbTPLI paguonomex

[nsa cooTBeTcTBUA TpeboBaHusm AMC
npeobpasoBaTtesb 4acTOTbl MOCTaBMSAETCA CO
crneayoLWnMn BCTPOEHHbIMY hunbTpamu
paavonomex (RFI).

HomuHanbHas
HanpsixeHue MOLLHOCTb Ha Twvn counbTpa
[B] Bany P2 paauonomex
[kBT]
3 x 380-500 22-55 C1

OnucaHue TUNOB PUNLTPOB paanonomMmex

. ﬂOI‘IyCKaeTCH noaKMNoYeHe K HU3KOBOJSIbTHON
' aneKkTpoceTu obLiero nonb3oBaHus.

10. BBopa B akcnnyaTtauuio

Bce n3genus npoxoast npuemMo-caaTouHble
UCnblTaHWs Ha 3aBOAE-U3roToBUTENE.
[ononHUTENbHbIE UCMbITAHWS HA MECTE YCTaHOBKU
He TpebytoTcs.

[na 3anycka o6opyaoBaHusi pekoMeHayem
o6paTtutbes B cepBUCHbIN LLeHTp OO0 «pyHadoCK.
Mocne anuTenbHoro xpaHeHus (6onee AByx nert)
Heo6X04MMO BbIMOMHUTL ANArHOCTUKY COCTOSIHUS
HacOCHOro arperaTa v TOfbKO Mocfie 3Toro
NpoV3BOAUTL €ro BBOA B AKCMyaTauuto.
Heobxoaumo y6eanTbes B cBobogHOM xoae
pabouyero koneca Hacoca. Ocoboe BHUMaHue
Heo6xoaMMo 06paTUTb Ha COCTOSIHME TOPLEBOTO
YMNANOTHEHWS!, YNNOTHUTENbHbIX kKonew 1 kabenbHoro
BBOAA.

10.1 MpombiBKa Tpy6onpoBoaa

Hacoc He npeagHasHayeH Ans nepekaynBaHns
XKUAKOCTEN ¢ cofepxaHueM TBEPAbIX YacTul,
TaKuX Kak oKkarmHa U CBapOoYHbIii LUNakK.

Mepen nepBbIM NyCKOM Hacoca HeobxoanuMo
TWwaTenbHO NPOMbITL TPYGONPOBOA M HAMOMHUTL
€ero YncTon Boaomn.

FapaHmus He pacripocmpaHsiemcsi Ha

yuwiep6, HaHeCEHHbIU M0 MPpUYUHe
npomsbieku mpy6onpoeoda npu nomouju
Hacoca.
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10.2 3anuBKa Hacoca

IMeped ekno4eHUeM Hacoca
Heob6xodumo 3anumsb 8 He2o paboyyio
XudKkocmb u ydanums 8030YyX.

[ns npasunbHoz2o ydaneHus eo3dyxa
8033yx00mMe00HbIl 8UHM GOJIKEeH
6bImb HanpasJsieH 88epx.

3aKpbITble NN OTKPbITbIE CUCTEMbI, Y KOTOPbIX

ypoBeHb pabouen XNMAKOCTU HaxXoAUTCA Bbille

YPOBHSA Hacoca:

1. 3aKpbITb 3aNOPHbIN KnanaH Ha CTOPoHe
HarHeTaHus Hacoca U OTKPbITb BUHT BbiNycka
BO3/yxa B MPOMEXYTOYHOM Kopnyce Hacoca. CM.
puc. 31.

2. 3anopHbIi KnanaH BO BCacbliBaloLwwem
Tpybonposoae cneayeT MeAneHHO OTKpbIBaTh 0
Tex nop, Noka U3 oTBEPCTUS ANs BbiMycka
BO3/yXa He nokaxeTcs paboyas XMAKOCTb.

3. BuHT Bbinycka Bo3ayxa cneayeT 3aTAHYThb, @
3anopHbIi knanaH MOMHOCTbIO OTKPbITh.

OTKpbITble CUCTEMbI, Y KOTOPbIX YPOBEHb

paGoyen XUAKOCTU HAXOAUTCH HUXE YPOBHS

Hacoca:

BcacbiBatowuii Tpy6onpoBoa 1 Hacoc nepeg

NyCKOM A0JKHbI BbITh 3anonHeHbl paboyen

XKMAKOCTbIO, @ BO34YX M3 HUX AOIKEH ObiTb yaaneH.

1. Heo6xoamMmo 3akpbiTb 3aNOpHbINA KnanaH ¢
HarHeTaTenbHOW CTOPOHbI HACOCa U NOMHOCTbLIO
OTKPbITb COOTBETCTBYIOLLMIA 3aNOPHbLIN KfanaH co
BCacblBalLLel CTOPOHbI Hacoca.

2. OTBepHYTb BUHT BbiNycka Bo3ayxa. Cm. puc. 317.

3. BbIBUHTUTbL 3anpaBoyHyto NpobKy B OAHOM U3
dnaHueB Hacoca.

4. Hacoc cnepyeT 3anonHsATb paboyei XnakocTbio
[0 Tex nop, Noka BcacbiBaLwmin Tpybonposoa
Hacoc He ByayT NONHOCTbLIO 3aMNOfHEHbl 3TON
KUOKOCTbIO.

5. CHoBa BBEPHYTb 3anpaBoyHyto NpobKy 1 NNOTHO
ee 3aTaHyTb.

6. MNOTHO 3aTSAHYTb BMHT BbiNycka BO34yXa.

Mpu Heo6xoAMMOCTH BCacbiBaoLLMI
Tpy6onpoBoa MoXeT 6biTb 3anonHeH paboyei
XKMUAKOCTBIO U U3 HEro JoMkeH 6blTb yaaneH
BO3yX Nepej MOHTaXOoM Hacoca.

I

TMO3 8126 0507

Puc. 31 Bo3ayxo0oTBOAHbIN BUHT



10.3 KoHTponb HanpaBneHus BpaweHus

MpaBunbHOE HanpaBneHne BpaLleHUs ykasbiBaeTcst
CTPENKOIi Ha KOXYyXe BEHTUNATOpa
9neKTpoABUraTens UM Ha kopnyce Hacoca.

10.4 BkntoyeHue Hacoca

N

. Mepen BkMtoYeHNEM HEOBXOAMMO NONTHOCTLI0
OTKPbITb 3aNOPHbIN KranaH Ha CTOPoHe
BCacblBaHWUs Hacoca. 3anopHbIi knanaH Ha
CTOPOHE HarHeTaHus cnegyeT OTKPbIThb NULLb
YacTUYHO.

BkntounTb Hacoc.

Mpw nycke 13 Hacoca Hy>XHO yaanuTb BO3ayX,
BbIBUHTUB A1 9TOr0 pacrnonoXeHHbI B
NPOMEXYTOYHOM KOpPNyCce Hacoca BUHT Bbinycka
BO3AyXxa [0 Tex Nnop, noka u3 oTBepcTus Ans
BbIMyCka BO34yxa He noteyeT paboyas KUAKOCTb.
Cwm. Ha puc. 31.

w N

lMpedynpexdeHue

Heob6xodumo cnedums 3a nosoxeHuem
omeepcmusi 0515 ebinycka eo3dyxa u
npuHUMams Mepbl K MoMy, Ymo6bi
8bIx00siujasi U3 He20 XudKkocmb He
cmana npu4yuHoli 00208
o6cnyxuearow,e2o nepcoHana unu
noepexdeHusi anekmpodeu2amerns unu
dpyaux y3n0e u demadsneil.

B cny4ae nepekayueaHusi 2opsidel
JKudkocmu Heo6x00UMO NPUHAMb
Mepbl, UCKT0Yarouue ownapueaHue.
B cucmemax ¢ xon100HoU XUOKOCMbIO
cyujecmeyem onacHoCMb MosyyeHus:
mpaembl npu KOHMakme ¢ amol
JXudkocmabHo.

4. Kak Tonbko cuctema Tpy6onposoaos byaet
3anonHeHa paboueil KMakocTblo, cregyet
NPUCTYNUTL K NII@aBHOMY OTKPbLITWIO 3aMOPHOro
KnanaHa, pacnonoXeHHOro C HarHeTaTenbHoM
CTOPOHbI Hacoca, BNoTb 40 NOSIHOTO OTKPLITUSA
3TOro Knanasa.

10.5 O6kaTKka ynnoTHeHus Bana

Pa6oune noBepxHOCTH yNNoTHeHWs Bana
CMa3blBalTCs NepekaynBaeMon XUAKOCTbH0,
noaTomy criefyeT OXuaaTb, YTO Yepes ynnoTHeHne
MOXeT BblTekaTb HEKOTOPOE KONMYeCTBO 3TOM
KUOKOCTK.

Mpu NnepBoOM Nycke Hacoca WUnu Npu yCTaHOBKe
HOBOrO yNMOTHeHWsl Bana TpebyeTcs
onpeneneHHblii nepuof o6kaTku, Npexae Yem
YPOBEHb YTEUYKN YMEHBLUUTCS A0 NPUEMEMOTO.
MpoAoMXUTENBHOCTL 3TOTO NEPUOAA 3aBUCUT OT
YCMOBUIA 3KCMMyaTauuu, T.e. Kax4oe U3mMeHeHne
YCIIOBMIA 3KCMJlyaTaumm 03Ha4aeT HOBbIV Nepuos
obkaTkm.

B HOpMasbHbIX YCIIOBUSAX 3KCMyaTaumm
npoTekatoLas Xuakocts 6yaeT ucnapsitbes.

B pesynbTaTe yTeyka He oGHapyxuBaeTcs.
OpHako Takme XWAKOCTW Kak KepOCUH He
ncnapsTcsa. Takum o6pasom, yTevka MoxeT
03HayaTb W3HOC YNNOTHEHUS Bana.

10.6 YacToTa BKNOYEHUN

YacToTa BbIKMIOYEHWNIA/BKITIOYEHNIA NYTEM
OTKMIOYEHNA/NOAKIIOYEHUS MUTAHUS He JOIKHA
npesbiwaTtb 4 pas B Yac.

11. Akcnnyarauusa

YcnoBus akcnnyatauuv npuBefeHsbl B pasgene
15. TexHu4ecKue 0aHHble.

IMpu 3kcnnyamayuu
anekmpodesuzamernb He criedyem
8KJII0Yamb U OMK0Yameb nymem
nodayu u cHIMus 3feKmponumaHus
npeo6pa3zoeamesiss HacmMomsl, MakK Kak

nodaya u cHamMue numMaHusi
npeo6pa3zoeamerisi, C KOPOMKUMU
uHmMepeanamu, co CMopPOHbI
numaroujeli cemu, Moxxem npueecmu K
pa3pyuweHuro yenu o2paHu4eHusi moka
3apsida koHOeHcamopoae.

11.1 Pexxumbl paboTbl

Cnepytowime pexmMbl paboTbl ycTaHaBNMBaTCA Ha
naHenu ynpasneHus B MmeHio SKCMJTYATALINA,
akpaH 1.2.

Cwm. pasgen 11.7.2 Pexum pabomsi (2.2).

Pexum
OnucaHue
paboTbl
Hopm. Hacoc pa6oTtaeT B BbIGpaHHOM pexume
Hacoc ocTtaHoBnEH (3enéHblii
OcTaHoB
VHOWKaTOP MUraeT)
MuH Hacoc pa6oTaeT ¢ MMHUManbHOM
4acTOTON BpaLLeHUs
Hacoc pa6oTaeT ¢ MakcumarnbHom
Makc.

YacToToun BpalleHnA

MuHUManbHas u MakcumarnbHas
H KpUBbIE XapaKTEPUCTHK.

Makc. YacTtoTa BpalyeHnst Hacoca
4 g noaaepxusaeTcs Ha 3afaHHOM
Muk 2 yCTaHOBMEHHOM 3HaYeHUn Ans
¢ é MakcuMarnbHOW U MUHUMarbHON
z

4acTOThbl BpaLLeHus,
COOTBETCTBEHHO.

Mpumep: Pexnm paboTbl ¢ MakcMmanbHOW KPUBOW
MOXET UCMONb30BaTbCs, HAaNpUMep, AN yaaneHus
BO3/yXa U3 CUCTEMbI B MPOLECCe YCTaHOBKM.
MNpumep: Pexvm paboTbl C MUHUManNbHOW KPMBOWM
MOXET UCMONb30BaThbCH, HAaNPUMep, B Nepuoabl
OYeHb HWU3KOro pacxoga.
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11.2 Pexxnmbl ynpaBneHus

Pexuvm ynpaBneHus yctaHaBnmBaeTCsi Ha naHenu H
ynpasneHus B meHio YCTAHOBKA, akpaH 3.1. Cm.

MocTosiHHOEe
[aBneHue npu
(hyHKLMM OCTaHOBA.
[aBneHune Ha

pasgen 11.8.1 Pexum yrnpaseneHus (3.1). 5 BbIXoae
. T e nogaepXxunesaeTcs
MMetoTca ABa OCHOBHbIX PEXUMa ynpaBneHus: S MOCTOSHHBIM NP
* Heperynupyembiii pexum paboTbl (6e3 obpaTHow § 6orbLUoM pacxoze.
cBA3M) 2 BkrioveHue/
’ BbIKITHO4EeHWe npu
* Perynupyembiin pexum paboTbl (Uenb ¢ o6paTHon HW3KOM pacxoge.
CBSI3bl0) C NOAKITIOYEHHBIM AaTYMKOM. H [
11.2.1 Heperynupyembliii pexxum paboTsbl YPOBEHb.
(6e3 o6paTHOW CBA3M) YpOoBEHb XUAKOCTU
nogaepXxneaeTcs

TMO3 8479 1607

[MocTosiHHas xapakTepucTuKa.
YacToTa BpalyeHus

MNOCTOAHHbLIM, BHE
3aBMCMMOCTHN OT

TMO3 8482 1607

noaAepXxuBaeTcsi Ha 3afaHHOM pacxoga.

3HaYyeHUW B AManasoHe Mexay _

MWH. ¥ MaKC. XapakTepucTUKamu. MoCTOSAHHbIN .
YcTaHoBneHHoe 3HavyeHune H YPOBEHb C pyHKUMEN
3a/aéTcsi B COOTBETCTBYIOLUX ocTaHoBa.
npoLeHTax OT HOMUHaNbHOM YpoBeHb XNAKOCTN
4aCcTOTbl BpaLleHus. nopaepxusaeTcs

Mpumep: [laHHbI peXUM MOXET UCMOMb30BaThLCS,
HanpumMep, Ans HacocoB 6e3 NoAKMIYEHHOro

partyuka.

Mpumep: OBbLIYHO MPUMEHAETCS COBMECTHO C "
LIeHTPanM30BaHbIMN CUCTEMAMU YTIPaBIEHNS,
Takumu kak MPC unu 4pyrumMu BHELLHUMM

KOHTponnepamu.

11.2.2 Perynupyembliii peXxum paboTbl
(uenb c o6paTHOM CBA3bIO)

MOCTOSIHHBIM NpK
6onbLUOM pacxoge.
BknioueHune/
BbIKIOYEHE Npu
HU3KOM pacxoge.

[MocTosiHHBIN pacxos.
Pacxop,
noaaepxueaetcsa
NOCTOSIHHBIM, BHE
3aBUCKMOCTMN OT
Harnopa.

TMO03 8478 1607

TMO3 8475 1607

=]

MponopuuoHansHas H
pasHOCTb AaBNEHUIA.

MocTosiHHas
Temnepartypa.

PasHocTb gaBneHun
yMeHbLIaeTcs Npu
CHWXeHUM pacxogda v
yBenuuvBaeTcs npu

Temnepatypa
XUOKOCTU
noaaepxusaeTcs
NOCTOAHHOW, BHE

noBbIlWEHUN
pacxoga.

o& o / OV o& J
TMO3 8482 1607

TMO3 8482 1607
O

3aBUCMMOCTHN OT
pacxoga.

O{
TMO03 8476 1607

MocTosiHHasA
pasHOCTb AaBNEHUN,
Hacoc.

PasHocTb gaBneHuin
nopAepxusaeTcs
MOCTOSIHHON, BHE
3aBUCUMOCTY OT
pacxoga.

TMO03 8476 1607

MocTosiHHas
pasHOCTb AaBneHnn,
cucrema.

PasHocTb gaBneHun
noaaepxueaeTcs
MNOCTOSIHHOW, BHE
3aBUCKUMOCTM OT
pacxoga.

TMO03 8476 1607

MocTosiHHOEe
AaBrexue.
[aenexune
nogaepxveaeTcs
MOCTOSIHHBIM, BHE
3aBUCKMOCTM OT
pacxoga.
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11.3 O630p MeHIo

0. OBLWME CBEOEHUA

0.1 |

QSEDAT K NPOrpamMme 7
[PYKOBOACTE N BEOAY E ﬂ

0.24

CTpyKTypa MeHIo

1. OBLLUME CBEJEHWA — paeT goctyn k nporpamMmme
«MacTep nepBoro 3anycka» Ans HaCTPONKK
OCHOBHbIX MapaMeTpoB.

2. QKCIMJTYATALINA — BO3MOXHOCTb HACTPOMKK
YCTaHOBJIEHHOTO 3HaYeHusi, BbIbop pexnmos
paboTbl 1 c6poC aBapuiiHbIX CUTHaNoB. Takxe
MOXHO NOCMOTPETh NocneAHne NATb 3KPaHOB
npeaynpexaeHuii n aBapuinHbIX CUrHamnoB.

3.

1. 3KCNNYATAUUA

1.1 \

Y eTaHOERS 100

M paboTel

‘&T MHAMKATOR

EADHAHELS CHI
S Ormin|

COCTOAHWUE — noka3biBaeT COCTOsIHNE
npeobpasoaTtena CUE n Hacoca. 3gecb
HEBO3MOXHO M3MEHUTb UK 3a[aTb 3HAYEeHe.

. YCTAHOBKA — paet gocTyn ko Bcem

napameTpam.
OcyulectBnsieTcs nogpobHas HacTponka
ycTpoiicTtea CUE.
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2. COCTOSAHUE

2.1 |

faKTHuEGHaA VoTanoRE

BHewnan yoTaHoska

22 |

ﬁ
Rl
L%,

BMEpEHHOS SHatEHIE
aatumka 1

/3608 patoTe

Motpefinaeman mowHocTe

Cmennte cmaziy
FOAWMIHMKOE AEHT.

2.1
Faens NoAWNTHHKCE
meHraTEnd

Fop sasoackoro danna
HOHOHT VD3N

3. YCTAHOBKA
3.1

3.12

EXHI VTIpAEREHHA

[Exoa undposore
MmepeHmA pacxona

HEWHAA YCTaHOEE

HEWHAR YCTaHHKE

3.16

'2n2 CHIHaMNERLAN |
ERTHEMEMPOEaHO NDH

e

3.5

[Marume

ene CHHanNEaLN 2
RHTHEHEHPOEaHO NDH

OcHosHOR/pez2pE

Homkw “+/=", O, On/Off

3.19

Mpotoron

Femep Hacoca

[vdposon exon 2

3.10

3.1

[KaHTooRE NoAWNNHAKE
agsratena

3.23

WbpoRoR £xon &

Megorpee & pexime
oxnAaHMA

3.24




11.4 NMaHenb ynpaBneHus

lpedynpexdeHue

Kronka eknroyeHusi On/Off Ha naHenu
ynpaeJsieHuUsi He omkar4aem
npeo6bpasosamesib yacmomsl CUE om
cemu, no amol Npu4yuHe oHa He
npedHa3HayeHa Ons pyHKyuu
3awWumHo20 ebIK/IroYamers.

Kunonka On/Off umeem Hauebicwuli
npuopumem.

Ecnu kHonka e nosioxeHuu «off», Hacoc
He 6ydem pabomamb.

MaHenb ynpaBneHns ncnonb3yeTcs AN NoKanbHOW
HacTpowikn npeobpasoBaTtens yactoTel CUE.
[onycTumMble dyHKLUK 3aBUCST OT Cepumn Hacoca,
nogkntoyveHHoro k CUE.

CUE

on O
of O
Alam O

A4

GRUNDFOS 2\

Puc. 32 Manenb ynpaBnexusa nsgenua CUE

KHonku nameHeHnus

KHonka HasHaueHue

Mepexopn B cocTosiHus paboTbl/3anycka u
OCTaHOB Hacoca.

CoxpaHeHne N3MEHEHHbIX 3HaYEHUI,
cbpoc aBapuiiHbIX CUrHaNoOB U
pacLUMpeHVe Nons 3HaYeHus.

M3meHeHne 3HaveHnin B nore.

®E

KHonku HaBurauum

KHonka HasHaueHue

Mepexop 13 oaHOro MeHto B apyroe. Mpu
nepexoje B Apyroe MeHo otobpaxaemoe
OKHO Bcera byaeTt BepXHUM OKHOM HOBOTO
MEHH0.

MepemelleHne BBEPX 1 BHU3 NO JaHHOMY
MEHH0.

KHONKM N3MEHeHNs Ha NaHenu ynpasneHns MoryT
6bITb YCTAHOBMEHbI B CeAyloLee CoOCTosiHNeE:

* AKmueH

* He akmusgH.

Mpwu ycTaHoBKe B 3HavyeHue «He akmugH»
(3abrnokupoBaHo) KHOMKN N3MeHeHUsi He paboTatoT.
B aTOM pexmme MOXHO TONbKO NEPEXOANTL B MEHIO
M NpoCMaTpuBaTh 3HAYEHUS.

[ns akTBM3aunn 1 AeakTUBMU3aLMN KHOMOK
OZLHOBPEMEHHO HaXXMUTE [1BE KHOMKU CO CTpenkamu
BBEPX U BHU3 Ha 3 CeKyHAbI.

PerynupoBka KOHTpacTHOCTU Aucnnes

Ytobbl caenaTb AUCNEn TEMHEEe, HaXXMUTE KHOMKN
OK u «+».

Ytobbl caenaTb AUCNeln CBeTNee, HaXXMUTE KHOMKK
OK 1 «—».

UHpukaTopbl

Pexum paboTbl Hacoca ykasbiBaeTcs
VHOMKATOPaMM Ha NepeaHen NaHenu ynpasneHus.
Cwm. puc. 32.

B Tabnuvue nokasaHo Ha3HaYeHVe MHOAUKATOPOB.

WUHpukaTop HasHauyeHue

Hacoc pa60TaeT NN oCcTaHoOBIEH
C NoMoLLblo PYHKLMKM OCTaHOBA.

Ecnu muraet, Hacoc 6bin
OCTaHOBIEH Nofib3oBaTeENEM
(meHto CUE), BHeLwHUM nyckom/
OCTaHOBOM (ANCKPETHBIM
CUrHaNoOM W Mo LUnHe)

Hacoc ocTtaHoBneH ¢
ncnonb3oBaHnem kHonku On/Off.

On (3enéHbli)

Off (opaHxeBblit)

YkasblBaeT Ha Hanuuue
aBapuHOro curHana unm
npeaynpexaeHus.

Alarm (kpacHbii)

JKpaHbl MeHto, o6Lwmre no3mumm

Ha puc. 33 n 34 nokasaHbl 06Lue Nno3numm aKpaHoB
MEHI0.

— HasBaHue 9KpaHa

Cepua Hacoca

— [Mone sHaueHns

*

Homep TekyLuero akpaHa MeHto/
OGLLLEB KonnyecTtso

Puc. 33 lNMpumep akpaHa B macTepe nepeoro
3anycka
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HaseaHue akpaHa

Mone 3HaveHns

Howmep akpaHa,
HasBaHue MeHo

Puc. 34 Mpumep akpaHa B MeHI0 Nonb3oBaTens

11.5 MeHio OBLUME OAHHBIE

11.5.1 Bo3Bpart k macTepy nepsoro 3anycka (0.1)

Ecnu npoepamma «Macmep nepsozo
3anycka» 3anyweHa, ece npedbidyujue
napamempsl 6ydym cmepmbi!
lMpoepamma «Macmep nepsozo

3anycka» OOJKHA 8bIMOJIHAMbCS NMPU
xos100Hom deuzameie!

MoemopHbIl 3anyck npo2paMmbl

«Macmep nepeozo 3anycka» Moxem

npueecmu K pazozpesy dgu2ameris.

MeHto no3BonsieT BEPHYTbCHA K 3TON NporpamMmme, HO
06bI4HO OHa UCMONb3YeTCA TONbKO NPU NepBoM
3anycke CUE.

Eozepat & nporpamme o
PYROBOLCTED MO BEOSY B

<

®YHKLMSA OTCYTCTBYET.

11.5.2 U3ameHeHue koaa Tuna (0.2)
MzmzHeHHe KoAa THRZ 4N

OTOT 3KpaH NpefHa3HayYeH TONbKO AN CePBUCHbIX
nHxeHepos Grundfos.

11.5.3 KonupoBaHue HacTpoek

KonvporaHue napameTpot

HacTtpoiiku npeobpasoatens yactotel CUE MoXHO

CKOMMPOBATb U UCMOMb30BaTh MOBTOPHO B APYIOM

npeobpasoBaTene Yyactotbl CUE.

Onuwuu:

* He konuposame.

* B cucmemy CUE (konupoBaHue HacTpoek,
COXpaHEHHbIX B NaHENW yNpaBreHns BO
BHYTpeHHIoto namste CUE).
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* B naHenb ynpasneHus (konupoBaHue HacTpoekK 13
BHyTpeHHe namsaTn CUE B naHenb ynpaBnexus).

Mpeo6pasoBaTenu yactoTel CUE gonxHbl uMeTb
OfHY 1 Ty Xe BepCHIo NporpaMMHo-annapaTHoro
obecneyeHus.

Cwm. pasgen 11.7.16 Bepcus npozpammbi (2.16).
11.6 MeHro QKCIMITYATALUA

11.6.1 YcTaHOBneHHoe 3Ha4yeHue (1.1)

10.0 7

W CTaHOEKS

h 3afaHue yCTaHOBNEHHOrO 3Ha4YeHns
P dakTn4yeckoe yCTaHOBNEHHOE 3HaYeHne
. dakTu4eckoe 3HayeHune

3apaiTe yCTaHOBIIEHHOE 3Ha4YeHue B eAnHNLax
AaTynka obpaTHOM CBA3N.

B pexume ynpaBneHusi 6e3 obpaTtHon cBA3MU
yCTaHOBIEHHOE 3HayYeHne 3ajaeTcs B NpoLeHTax
OT MaKkcuMarsbHOW NPOU3BOAUTENBHOCTU.
[lnanasoH HacTpolikn ByaeT HaxoAUTbCsH Mexay
MUHUMAanbHON 1 MaKCUManbHOM KpUBbIMU. CM.
pasgen 11.10.2 BHewHee ycmaHogneHHoe
3HayeHue (be3 obpamHol cessu).

Bo Bcex ocTanbHbIX pexvumax ynpaereHus, 3a
MCKITIOYEHNeM NponopLoHanbHoM pasHoCcTu
[aBreHunii, Auana3oH HacTPOWKM paBeH AuanasoHy
n3mepeHuit gatumka. Cm. pasgen 11.10.2 BHewHee
ycmaHoeneHHoe 3HaqyeHue (C o6pamHol c8s3b10).
B pexvmMe ynpaBneHusi ¢ nponopumnoHanbLHoOmn
pa3HOCTLIO AaBNEeHUI AnanasoH HaCTPONKM paBeH
oT 25 % no 90 % oT makcMmanbHoro Hanopa. Cm.
pasgen 11.10.2 BHewHee ycmaH08/1eHHOe 3HayeHue
(MpornopyuoHanbHas pasHocmp 0asieHul).

Ecnu Hacoc noakmnioyeH k BHELLUHeMY curHany
YCTaHOBMNEHHOrO 3HaYeHWst, 3HaYeHNe Ha 3TOM
akpaHe ByaeT nokasblBaTb MakcUManbHoOe 3HaveHne
BHELLIHero CurHana ycTaHOBMEHHOrO 3HaYeHus.

Cwm. pasgen 11.8.3 BHewHee ycmaHo8/1eHHOe
3HayeHue (3.3).

11.6.2 Pexxum pa6oThbl (1.2)

3apaiiTe 0auH U3 CneayoLwmnx pexnMoB paboTbl:
* HopmanbHbIl (OCHOBHON)
* OcmaHos



* MuH.
* Makc.

Pexumbl paboTbl MOXHO 3ajaBaTh 6e3 n3ameHeHus
YCTaHOBEHHOTO 3HaYeHus.

11.6.3 MHaMKaumm HencnpaBHOCTEN

[Mpu HemcnpaBHOCTSAX NoABNAETCA cneaytowas
NHOUKaums:

ABapunHbIA cUrHan unu npegynpexaeHue.
ABapuitHbIi curHan 6yaeT akTuBnpoBaTb
MHAMKaLMIo aBapun Ha npeobpasoBaTene 4acToTbl
CUE v npuBeaéT K usMeHeHuto pexnma paboTbl
Hacoca, B TUMMYHOM Cryyae - OCTaHoB.

OpHako B HEKOTOPbIX Cry4vasx, korga npu
HEWCNPaBHOCTU NOSIBNAETCS aBapUNHbIA CUrHan,
MY moxeT 6bITb HACTPOEH Ha NPOAOIIKEHNE
paboThbl.

«MpepaynpexaeHne» byaet akTMBMpoBaTh
MHOMKauMIo NnpeaynpexaeHns Ha npeobpasoBartene
yactoTbl CUE, Ho Hacoc He ByaeT M3MeHeHATb
pexum paboTbl UK PEXUM yrpaBneHus.

ABapwus (1.3)

B cnyyae aBapuu npuyvHa NosBUTCA Ha Aucnnee.
Cwm. pasgen 16.1.1 [lepeyeHb npedynpexdeHul u
asapuliHbiXx cu2Harsos.

MpepynpexaeHue (1.4)

B cnyyae npegynpexaeHus npuynHa nosiBUTCS Ha
aucnnee.

Cwm. pasgen 16.1.1 [lepeyeHb npedynpexdeHul u
asapuliHbIX cCU2Haso8.

XypHan HencnpaBHOCTH

[Ins coxpaHeHus uctopmu 060MX TUNOB COCTOSIHUIA,
aBapwus v npegynpexaeHune, B npeobpasosartene
4YacToTbl BeAyTCS XypHanbl.

XypHan aBapwu# (1.5 - 1.9)

XKypHan aBapuiiHbIX CUTHaNoB COXpaHsieT
MHOPMaLMIO O NSATW NOCNEeAHNX aBapUIHbBIX

cocTosiHusX. «ABapusi 1» nokasbiBaeT camyto

nocneaHio0 asapuio, «ABapus 2» nokasblBaeTcs

npeanocneHiow asapuio 1 T.4.

B akpaHe oTobpaxaloTcsa Tpu anemeHTa

nHopmauuu:

* onucaHue aBapuu;

* KOf aBapuu;

* Bpemsl (MUHYThbI), B TEYEHUUN KOTOPbIX HAcoc 6bin
NOAKIIOYEH K 9NEKTPONUTaHuio nocne
BO3HWKHOBEHUS aBapun.

11.6.4 XXypHan npepynpexaenun (1.10 - 1.14)

KoY DHAN BEADHHHEL: CHIH... £
40/ 6 Ormin

XypHan npeaynpexaeHuin coxpaHaeT

MHdOpMaLMIo 0 NATU NOCNEAHUX COCTOAHUAX

npeaynpexaeHun.

«Mpeaynp.1» nokasbiBaeT nocnefHee

npeaynpexaexue, «Mpeaynp.2» nokasbiBaeT

npegnocneaHee npeaynpexaexHve n T.4.

B akpaHe oTobpaxatTca Tpu anemeHTa

MHdopMaymm:

* onucaHue npegynpexaeHns

* KOA npeaynpexaeHus

* Bpemsi (MUHYTbI), B TE4EHWMN KOTOPbIX HAcoc 6bin
NOAKIIOYEH K 9NEKTPONMTaHNIo nocne
BO3HWKHOBEHUS NpeaynpexaeHuns.

11.7 Menio COCTOAHUE

OKpaHbl, NOSIBNSOWMECS B 3TOM MEHIO,
npeaHasHayeHbl TOSbKO AN NpocMoTpa. 34ech
HEBO3MOXHO U3MEHWUTb UK 3a4aTb 3HAYEHUE.

11.7.1 PakTnyeckan yctaHoBKa (2.1)

BEKTHUECHEA WETAHOERE

EHewWwHAA WCTAHOERS

OTOT 3KpaH nokasbiBaeT hakTuyeckoe
yCTaHOBIEHHOE 3Ha4YeHVe 1 BHELLHee
YyCTaHOBIEHHOE 3HaYeHue.

dakTnyeckoe ycTaHOBNEHHOE 3HaYeHVe noka3aHo
B eAMHMLax aatynka obpaTHOM CBA3MN.

BHellHee ycTaHOBNEHHOE 3HaYeHne NokasaHo B
aunanasoHe 0-100 %.

Ecnu BHellHee BO3aeiicTBUE Ha yCTaHOBNEHHOE
3Ha4yeHuWe 3anpeLleHo, 3HayeHne nokasaHo Kak
100 %. Cm. pasgen 11.8.3 BHewHee
ycmaHogneHHoe 3HadyeHue (3.3).
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11.7.2 Pexxum paboThbl (2.2)

OTOT aKpaH NokasbiBaeT TEKYLLMIA pexum paboTbl
(Hopm., OcmaHos, MuH. unu Makc.). Bonee Toro,
3[ecb NokasaHo, rae pexum 6bin BoibpaH (MeHro
CUE, WuHa, sHewHuUl OuckpemHbili cuzHam unm
kHornka On/Off).

11.7.3 PakTU4yeckoe 3HavyeHue (2.3)
FanTHUECHOR FHAUEHHE

OTOT aKpaH nokasbiBaeT hakTuyeckoe
KOHTPONMpyeMoe 3HaveHue.

Ecnun k CUE He nogkntoveH gatyuk, Ha akpaHe
NosIBNSAETCS CUMBOJT «—».

11.7.4 U3mepeHHOe 3Ha4YeHMe, AaTuuK (2.4)

MzmepeHHDE SHAUEHKE
natumka 1

OTOT 3KpaH nokasbiBaeT pakTuyeckoe 3HavyeHue,
n3mepeHHoe AaTYnKkoM 1, NOAKMYEHHbIM

K knemme 54.

Ecnun k CUE He nogkntoveH Aatyuk, Ha akpaHe
NosIBNSAETCSH CUMBOJT «—».

11.7.5 U3mepeHHOe 3Ha4YeHue, AaTyukK 2 (2.5)

HBMEDEHHDE ZHaJYeHMe
naTuMHE 2

OTOT 3KpaH NOSIBNSIETCS TONBKO Npu
NOAKMIOYEHHOM MoZyIe AONONHUTENbHbIX BXOA0B
aHanoroBbix AaT4ymMkoB MCB 114.

OTOT 3KpaH nokasblBaeT hakTMyeckoe 3HaYeHune,
N3MepeHHOe AaT4YMKOM 2, MOAKITIOYEHHBIM K
mogaynto MCB 114.

Ecnun k CUE He nogkntoveH gatyuk, Ha akpaHe
NosIBNSAETCSH CUMBOJT «—».

11.7.6 YacTtoTa BpaweHus (2.6)

Hactora epaweHnA

Honyck: +5 %
OTOT 3KpaH NokasblBaeT TEeKYLLY0 YacToTy
BpalleHusi Hacoca.

11.7.7 BxogHasa MOLWHOCTbL U TOK ABUratens (2.7)
Ex0QHaA MOWHOCTE

Tok gedratend

Honyck: £ 10 %

OTOT 3KpaH NOKa3bIBaET TEKYLLY BXOLHYHO
MOLLHOCTb Hacoca B BT unu kBT n paktnyecknin Tok
asuraTtens B amnepax [A].

11.7.8 Yacbl akcnnyaTtauum u notpebnsemasn
3Heprua (2.8)

Yacoe paboTe

MNotpefinaeman MoWHOGTE

Oonyck: £2 %

OTOT 3KpaH nokasblBaeT KONMYECTBO HYacoB
aKcnnyaTauuv n NnoTpeGnsieMyto 3Hepruio Hacoca.
Bpems akcnnyaTauuu B Yacax siBnsieTcs
HaKOMMEHHbIM 3HAYEHNEM U HE MOXET OblTb
06HyneHo.

3HayeHune noTpebnsieMon aHeprum sBnseTcs
HaKonneHHbIM 3HaYeHneM, pacCYnTbIBAEMbIM C
MOMEHTa NPOU3BOACTBA YCTPOMCTBA, U HE MOXET
6bITb 0OHYNEHo.

11.7.9 CocTOosiHMe CMa3Ku NOALWUNHUKOB
asuratens (2.9)

CMEHMTE CMEEHY MoK,

FEMEHE NOAWHIHKEE

OTOT 3KpaH nokasblBaeT, CKOMbKO pa3 bbina
npousBefeHa 3aMeHa CMa3ku 1 3aMeHa
NoALUMHUKOB ABUraTens.

Mpu BbINONHEHUW CMa3Ku NOALLIMMHUKOB ABUraTens
noaTBepanTe 3Ty onepauuto B MeHio YCTAHOBKA.
Cwm. paspgen 11.8.18 [ToOmeepxx0eHue cma3Kku u
3ameHbl nodwunHukoe dsuzamerns (3.20). MNocne
NOATBEPXAEHUSI 3aMeHbI CMa3KN 3Ha4YeHUe B
9KpaHe yBENNUYNTCA Ha eanHULLY.



11.7.10 Bpems A0 3aMeHbl CMa3Ku NOALWUNHUKOB
aBurartens (2.10)

CMEHNTE GMazky
M WHMHHEGE LEHT.

OTOT 3KpaH OTKpbIBAETCH TOMbKO B Cllyyae, ecnu
aKkpaH 2.11 He nokasaH.

3aecb MOXHO yBUAETb, kKorga notpebyeTcs
3aMeHUTb CMa3Ky NoALIMMNHWKa ABUraTens.
KoHTponnep npoBepsieT paGoyune xapakTepucTuku
Hacoca v paccunTbiBaeT Nepmos Mexay 3ameHamu
CMa3skv NoALWUMHUKOB. B cnyyae nameHeHus
paboymnx xapakTepucTUuK, Takke MOXeT ObiTb
rnepecymTaH MHTepBan Mexay 3aMeHon CMasku.
OueHo4YHOoe BpeMsi 10 3aMeHbl CMa3kun
YYMTBIBAETCS, €CMM HAcCOC HaunHaeT paboTaTtb ¢
MeHbLUEeW YacTOTOM BpaLLeHus.

Cwm. pasgen 11.8.18 [ToOmeepxdeHue cmasku u
3ameHbl moduwunHukos dguzamens (3.20).

11.7.11 Bpemsa A0 3aMeHbl NOALMNNHUKOB
ABuratens (2.11)

FEMEHE NOAWKMIHKEOE
AEHraTena

OTOT 3KpaH OTKpbIBAETCH TONBLKO B Criyyae, ecnu
akpaH 2.10 He nokasaH.

34ecb MOXHO yBUAETb, koraa notpebyercs
3aMeHUTb NoAWNNHUKKN ABUraTens. KoHTponnep
npoBepsieT COCTOsiHNe paboTkl Hacoca n
paccynTbiBaeT nepuog Mexay 3ameHamu
NoALIMMHUKOB.

OueHo4Hoe BpeMs A0 3aMeHbl NMOALWNMHUKOB
ABWraTens y4YuTbiBaeTCs, ECMN HAacoC Ha4YMHaeT
paboTaTb C MEHbLUEN YacTOTONM BpalleHusl.

Cwm. pasgen 11.8.18 [ToOmeepxdeHue cma3ku u
3amMeHbl nodwunHukos dgueamensi (3.20).

11.7.12 JaTuymnk Temnepatypsbl 1 (2.12)

Hartuwk remneparype 1

THEHEIH

OTOT 3KpaH NOSIBNSIETCS TONBKO Npu
NoAKNIOYEHHOM MOAYNe AONOMHUTENBbHbIX BXOO0B
aHanorosbix AaTtymkoB MCB 114.

OTOT aKpaH nokasbiBaeT hakTuyeckoe 3aHavyeHune,
n3MepeHHoe AaTymMKoM 1, NOAKMIOYEHHbIM K
moaynto MCB 114,

Touyka nsamepeHus Bolbupaetcs Ha akpaHe 3.21.
Ecnu k CUE He nogkntoveH Aatyuk, Ha akpaHe
nosiBNseTCA CUMBOI «-».

11.7.13 JaTumk Temnepatypbl 2 (2.13)

OTOT 9KpaH NOABNAETCS TONbKO Npu
noaknto4YeHHOM MoAyne AOMNONHUTENbHbIX BXOA40B
aHanoroBbix AaTymMkos MCB 114.

OTOT aKpaH nokasbiBaeT pakTuyeckoe 3HavyeHue,
N3MepeHHoe AaTHMKOM 2, NOAKITIOYEHHbIM K
moaynto MCB 114.

Touka nsmepeHus BbibupaeTcs B akpaHe 3.22.
Ecnu k CUE He nogkntoveH Aatyuk, Ha akpaHe
NosIBMAETCA CUMBOI «—».

11.7.14 Pacxopn (2.14)

OTOT 3KpaH OTKPbIBAETCS TONbKO B Criyyae, ecnu
HacTpoeH pacxoaomep.

3TOT 3KpaH noka3sbiBaeT hakTuyeckoe 3Ha4yeHme ot
pacxofomepa, NOAKIOYEHHOro K LMpoBOMY BXOAY
(knemma 33) nnu aHanoroBomy Bxoay (knemma 54).

11.7.15 HakonneHHbIN pacxop (2.15)

HakonneHHyM pacxog,

MotpefneHke Ha m*

3TOT 3KpaH OTKpbIBaeTCsi TONbKO B Cryyae, ecnu
HacTpoeH pacxoJomep.

OTOT 3KpaH NoKa3bIBaET HAKOMIEHHbIN Pacxoq v
yAenbHoe noTpebneHne aHeprum npu
nepekaymBaHum XNAKOCTU.

Pacxopnomep MoxeT 6bITb NOAKNIOYEH K LM POBOMY
Bxoay (knemma 33) unu aHanoroBomy Bxoay
(knemma 54).
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11.7.16 Bepcusa nporpammbi (2.16)

EepcMA BCTmOEHHOK
Nporpamme

ST10T 3KpaH nokasbiBaeT TEKYLLY BEPCUIO
nporpamMmmHoro obecneyeHus.

11.7.17 ®ann koHdurypauum (2.17)

Fiog, zarogckora dakna
EOHGHE Y paLLK

40

OTOT 3KpaH NokasblBaeT TeKyLnii dpann
KOHpurypaumu.

11.8 MeHio YCTAHOBKA

11.8.1 Pexxum ynpasnenus (3.1)

Petim wnoaeneHa

BbiGepuTe 0auH U3 CreayoLwmnx pexnmos
ynpaBneHus:

* bes obpamHol ces3u

» [focmosiHHoe dasneHue

* [locmosiHHas pa3Hocmb dasneHuli

« [pornopyuoHanbHas pazHocms daeneHull
* [TocmosiHHbIlU pacxod

« NocmosiHHasi memnepamypa

* [TocmosiHHbIl ypO8eHb

* [locmosiHHbIe Opyaue 3HaYeHus.

KoadhdumumeHT ycunenums (Kp) MOXeT ObITb
yctaHoBneH ot 0,1 go 20.

MocTosaHHas Bpemenu (T) MoxeT 6bITb
yctaHosneHa ot 0,1 go 3600 c. Ecnu BeiGpaHo
3HayeHune 3600 c, koHTponnep 6yaet pabotatb
Kak nMponopLMoHanbHbIN.

Bonee Toro, KOHTPONNEP MOXHO YCTAHOBUTH B
pexumM o6paTHOro perynupoBaHus, o3HavatoLuii,
4YTO MPU YBEMMYEHNMN YCTAaHOBINEHHOTO 3HAYEHUS
YyacToTa BpalleHus GyaeT cHUXaTbCS.

B cnyyae pexuma obpaTHOro perynmpoBaHus
KO3 PULNEHT yCcuneHums (Kp) OOIKEeH
ycTaHaBnuBaTtbcs B AnanasoHe ot -0,1 go -20.

B Tabnuue nokasaHbl npeanaraemsle napameTpbl
KOHTponnepa:

Cuctemal
npuUMeHeHue

Cuctema
oTtonneHus"
Cuctema
oxnaxpaeHuna?

0,2 0,5

0,2 0,5

0,2 0,5

-2,5 100

Ecnu npeo6pa3oeamesib Yacmomsl

MOOKII0YEH K WUHe, PeXUM yrpagseHusi
He Moxkem 6bImb 8bI6paH Yepe3 MeHHo.

CM. pa3den 11.10.3 Cuznan GENIbus. 0,5

11.8.2 KonTponnep (3.2)

-0,5

10 +5L,

KoHTponnep

0,5

10 +5L,

Mpeo6pasoBaTens Yactotbl CUE nmeeT 3aBofckue
HaCTPOVKN ko3 dULMEHTa yCUneHns (Kp) "
nocTosHHoI Bpemenu (T)). OgHako, ecnuv 3aBoackas

HaCTpOﬁKa He obecneyrBaeT onTMManbHbIX

0,5

-0,5

30 +5L,*

napameTpoB, KOA(PPULNEHT YCUNEHNA U NOCTOSHHAsA
BPEMEHU MOTyT ObITb M3MEHEeHbI Ha Ancnnee.
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Kp
- %
Cucrtema/ [ 3
= T
npuMeHeHune © T © o i
S o =g
[T o X
[~ = = ®©
ge g%
G5 G3
0,5 0,5*
L <5m:0,5*
0,5 L >5m: 3"
L, > 10 m: 5*

*T,= 100 cekyHp (3aBoACKas HacTpolika).

" CucTeMbl OTOMMEHUS — 3TO CUCTEMBI, B KOTOPbIX
npu pocTe NPOU3BOAUTENBHOCTU Hacoca
Temneparypa, perucTpupyemMas aHanorosbiM
[aTYnKoM, yBENUYMBAETCS.

2 CucTeMbl OXNaxAeHNs — 3TO CUCTEMBI, B KOTOPbIX
npu pocTe NPOU3BOANUTENBHOCTU Hacoca
Temnepartypa, perucTpupyemas aHarnorosbim
[aTYMKOM, CHUXKaeTCs.

L, = PacctosiHne mMexay Hacocom v Aatynkom B [m].

L, = PacctosHue mexay Tennoo6MeHHNKOM U1

OaTyYnkom B [M].

Nopsipok HacTpoiku MN-koHTponnepa
[Ons 6onbwmHcTBa o6nacTen npuMeHeHns
3aBOJCKas HacTpolka napaneTpoB Kp nT,
obecneymBaeT onTUManbHyto paboTy Hacoca.
OpHako B HEKOTOPbIX 06M1acTsiX NPUMEHEHNI
Heobxo4MMOo OTperynmpoBaTh KOHTPOIep.
BbinonHuTe cnepyioulee:

1. YBenunubTe koadduumneHT yeunenus (K ) ao
MOMEHTa, Koraa ABuraTternb cTaHeT paboTtaTtb
HecTabunbHo. HectabnnbHOCTb MOXET ObITh
oGHapyxeHa, ecrm U3MepeHHble 3HaYeHUs
HayHyT konebaTbes. Bonee Toro,
HecTabuNbHOCTb CTAHOBUTCS CMbILLHA,
nockonbky ABuUraTenb HaynHaeT paboTaTtb
HEpaBHOMEPHO;
060pOoThl yBENNUYNBAKOTCS U CHUXKAIOTCS.

B HEKOTOPbLIX CUCTEMAX, TaKUX Kak CUCTEMbI
perynupoBku TemnepaTtypsbl, HabnogaeTcs
MeAneHHOe pearnpoBaHue. JTo 3aTpyaHaeT
KOHTPOnb HeCTabunbHOCTU ABUraTens.

2. BapanTte Koa(hHULMNEHT yCcuneHus (Kp) [0 YPOBHSA
NOMOBVHbI 3HAYEHWS, COOTBETCTBYIOLLENO
o6pa3oBaHuni0 HecTabunbHOCTM ABUraTens. ATo
6yaeT KOppEeKTHOW HacTPONKoN koadpdurumneHTa
yCcUneHus.

3. CHuxalTe noctosiHHyto Bpemenn (T) Ao
MOMEHTa, Koraa ABuraTens ctaHeT paboTaTb
HecTabunbHoO.

4. YcTaHoBuTe NOCTOAHHYI0 BpemeHu (T) Ha
YPOBEHb YABOEHHOI0 3HAa4YeHUst, NPy KOTOPOM
paboTta gBuratens ctana HectabunbHow. ATO
6yaeT KOPPEKTHOW HAaCTPOMKON NOCTOSIHHOW
BPEMEHMU.

O6wue amnmpuyeckme npasuna:

* Ecnu KoHTponnep pearnpyeT CIULWKOM
Me/neHHo, ysenudbste K.

» Ecnu koHTponnep pabotaet HepaBHOMEPHO UNn
HecTabunbHO, CHU3bTE YyBCTBUTENBHOCTb

CUCTEMbI 38 CHET yMeHbLIeHus K unu
yBenuueHus T,.

11.8.3 BHewHee ycTaHOBNeHHoe 3HavyeHue (3.3)
EHWHAA woTaHaeHS P

Bxop Ans curHana BHeLHero ycTaHOBNEeHHOro
3Ha4veHus (knemma 53) MOXHO YyCTaHOBUTb B OOUH
13 CneayoLWwmnx pexvmMoB:

* AKmueH

* He akmueH.

Mpu BbIBpaHHOM 3HaYeHUN «AKMUBH» TeKyllee
YCTaHOBMEHHOE 3Ha4YeHne 3aBMCUT OT cUrHana,
NOAKMIOYEHHOTO KO BXOAY BHELUHEro
YCTaHOBMEHHOrO 3HaYeHMS.

Cwm. pasgen 11.8.3 BHewHee ycmaHogneHHoe
3Ha4yeHue (3.3).

11.8.4 Pene curHanusaumm 1 n 2 (3.4 n 3.5)
[Mpeobpasosatenb yactoTel CUE nmeeT aBa pene
curHanusaummn. Ha nokasaHHOM Huxe aKkpaHe
BblIGEPUTE HYXKHbIE CUTYaLUn, MPU KOTOPbIX ByayT
cpabaTbiBaTh pene curHanmsaumu.

Pene curHanusauum 1 Pene curHanusauum 2

Pene curianmzaumm 1
np«

Pane cHrHankzaung 2
np«

« fomos * [omos
* Asapus * Asapus
« Okcrnnyam « Okennyam

* Hacoc pabomaem
* He akmueH

« [pedynp

« 3ameHuUmMb cMa3sKy.

* Hacoc pabomaem
* He akmusH

* Mpedynp

* 3ameHumb cMasKy.
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Paznuyus mexady asapueli u
npedynpexdeHuem cM. 8 pazdesie
11.6.3 MHAukayuu HeucnpasHocmell.

11.8.5 KHonku Ha npeoGpa3oBaTene 4acToThbl
CUE (3.6)

EHonkra "0, 0K, OnSOFF 25

KHonku nameHenus (+, —, On/Off, OK) Ha naHenun
ynpasneHus MoryT BbiTb YCTAHOBIEHbI B
cnepytolee COCTOsIHUE:

* AkKmusH

* He akmueH.

Mpwu ycTaHoBKke B 3HavyeHune «He akmugH»
(3abrnokupoBaHo) KHOMKW N3MEeHeHUsi He paboTatoT.
Ecnu ynpaBneHune Hacocom GydeT oCyLLeCTBNSATLCS
Yepes BHELUHIO CUCTEMY, YCTAaHOBUTE 3Ha4YeHne
«He akmugH».

[ns akTMBU3auUM KHOMOK OAHOBPEMEHHO HaXMUTe
[Be KHOMKM CO CTperikaMmu BBEPX U BHU3 Ha

3 cekyHAbl.

11.8.6 NpoTokon (3.7)

OTOT 3KpaH nokasblBaeT BbIGpaHHbIN NPOTOKON ANs
nopta RS-485 npeobpasoBatens yactotsl CUE.
OTOT NPOTOKON MOXHO YCTAHOBUTL B criedytoLume
3HaYeHus:

* GENIbus

* FC

*« FC MC.

Ecnu BbibpaHo 3HaueHne GENIbus, nogknioyeHve
yCcTaHaBnMBaeTCs B COOTBETCTBMM CO CTaHAAPTOM
GENIbus komnaHun Grundfos.

MpoTokonbl FC n FC MC ncnonb3ytoTcst TONbKO ANs
o6CnyXmMBaHus.

11.8.7 Homep Hacoca (3.8)

Homep Hacoca

OTOT 3KpaH nokasbiBaeT HOMep Hacoca B ceTn
GENIbus. Hacocy moxeT 6bITb HadHa4yeH Homep oT
1 .80 199. B cnyyae noAkNioYeHUs K LUMHe Homep
[oIkeH BbITb HAa3HAYeH KaxJoMy Hacocy.

3aBogckas HacTpoiika: «—».
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11.8.8 LUncdpoBsie Bxoabl 2, 3 1 4 (3.9 - 3.11)

L Unopoeod exon 3

Undpoeo exon 2

Undpoeod exon 4

Lincdposblie Bxoabl npeobpasoBatens yactoTel CUE
(knemmebl 19, 32 1 33) MoryT 6bITb UHAMBUAYANBHO
HasHayeHbl 4N pa3nnyHbIX PyHKLWNA.

BbiGepute ogHy 13 cneayowmx MyHKLNIA:

* MuH. (MVH. xapaKkTepucTuka)

Makc. (makc. xapakTepucTuka)

BHewH. owubka (BHELLIHsIA owmnbka)

Pene pacxoda

Cbpoc asapuu

Cyxol x00 (0T BHELUHero fgaryunka)
HakonneHHbIl pacxod (MMNyNbCHBbIA pacxon,
TONbKO knemma 33)

He akmusH.

BbiGpaHHas dyHKUMA akTMBMPOBaHa B cryvae,
KOrAa akTMBMPOBaH LPOBON BXOA, (3aMKHYThI
KOHTaKT).

Takxe cm. pasgen 11.10.1 LJugppossie 8x00kbl.
MuH.

Ecnu Bxog akTuBMpoBaH, Hacoc byaet paboTtatb B
COOTBETCTBUW C MUHUMAIIbHOW XapakTepuUCTUKON.
Makc.

Ecnu Bxop akTMBMpoBaH, Hacoc byaeT paboTtaTb B
COOTBETCTBMMN C MakCMMarbHOW XapakTepUCTUKON.
BHewH. owu6bka

Ecnu Bxoa akTuBmMpoBaH, byaeT 3anyLieH Taimep.
Ecnu Bxog akTuBupoBaH 6onee 5 cekyHa,
nosiBNSeTCA UHANKAUMUA BHeLWHel ownbkn. Ecnn
BXO/ AeaKTUBMpPYyeTCsi, aBapuiiHoe cobbiTne
npekpaLjaeTcsi U Hacoc MOXHo byaeT
nepesanycTuTb TONbKO BPyYHyto nyTem cbpoca
VNHAMKaLMKY aBapyinHOro pexumva.

Pene pacxoda

Ecnu BbibpaHa aTa dyHKums, Hacoc byaeT
OCTaHOBMEH, korAa nofknioYeHHoe pene pacxoga
0BHapy>XWUT HU3KWIA pacxop,.

OTa pyHKLMA 4OCTYNHA TONbKO B Cny4ae, ecnu
HacoC NOAKIIOYEH K AaTUYVKy AaBNEHUS Unm
AaTuKKy YPOBHS U (PyHKLMSA ocTaHOBa
akTmBupoBaHa. Cm. pasgensl 11.8.11 [locmosiHHOe
dasneHue ¢ pyHKyuel ocmaHosa (3.14) n

11.8.12 lNocmosiHHbIU ypo8eHb € hyHKyuel
ocmaHosa (3.14).



C6poc asapuliHo20 cuzHana

Korpa Bxoa akTMBMpPOBaH, aBapuiiHbI curHan

cbpacbiBaeTcsi, eCnv NpUYNHa aBapum ycTpaHeHa.

«Cyxoli» x00

Ecnu BbibpaHa aTa dyHKUUS,, MOTYT BbITb

oBHapy>XeHbl OTCYTCTBUE [aBMNEHUS HA BXOAE UMK

HexBaTka BoAbl. [1na aToro Heo6xoaMMbI

[OMNONHUTENbHbIE NPUHAATNEXHOCTH, Takne Kak:

» OaTuuk «cyxoro» xogda Grundfos Ligtec®

* Pene faBneHus, ycTaHOBNEHHOE Ha CTOPOHE
BCacblBaHWs Hacoca

« [MonnaBkoBOE pere, ycTaHOBNEHHOE Ha CTOPOHE
BCacblBaHWsA Hacoca.

B cnyyae obHapyxeHus oTCyTCTBUS AaBNeHUs Ha

BXOZle UMW HEXBATKMN BOAbI («CYXOii» XOA), Hacoc

6yneT ocTtaHoBneH. [oka 3TOT BXOA4 akTUBMPOBAH,

Hacoc He nepesanycTuTcs.

3afepkka NOBTOPHbIX 3aMyCKOB MOXET COCTaBNSATb

A0 30 MMHYT, B 3aBUCMMOCTHM OT CEPUN Hacoca.

HakonneHHbIlU pacxod

HakonneHHbii pacxop 6yaeT namepsTbes, ecnu ata

yHKLMA yCTaHOBMNEHa Ans uugposoro Bxoaa 4 n

AaTuvK UMIMYNbCOB NOAKIIOYEH K Knemme 33.

11.8.9 LUncdpoBon Bxoa AnA nsamepeHus pacxoaa
(312

Bxog uHppoEoro £y
MEMEREHKA pacxoaa H
ol

OTOT 3KkpaH NosiBNsAeTCst TONbKO B Cryyae, koraa
pacxoaoMep CKOHMUryprpoBaH Ha akpaHe 3.11.
OTOT 3KpaH Mcnonb3yeTcs Ans HAaCTPoikn o6bema
Kax4oro umnynbca Ans yHKLUN HAaKONMEeHHOro
pacxofa ¢ UMMyNbCHbIM AaTYMKOM, NOAKITOYEHHbIM
K knemme 33.

[nana3oH HacTpOWKK:

* 0-1000 nuTp/Mmnynec.

O6beM MOXHO yCTaHOBUTL B COOTBETCTBYHOLLMX
evHMLax, BbiIGpaHHbIX B PYKOBOACTBE MO BBOAY B
akcnnyarauuio.

11.8.10 AHanoroBbI Bbixog, (3.13)

AHANOMOBEIA BEIX0A

AHanoroBbI BbIXo4 MOXET ObITb 3anporpaMMmMpoBaH
Ha nepepady criefyoLmnx AaHHbIX:

* ObpamHas ces3b

* lNompebnsiemasi MOWHOCMb

* Yacmoma spauwjeHus

* BbixoOHass yacmoma
* BHewHuli damyuk

* [pedent npesbiweH
* [lpeden2 npesbiwieH
* He akmuseH.

11.8.11 NocTosAHHOE AaBneHue ¢ hyHKUnen
ocTtaHoBa (3.14)

HacTpotika

®YHKLMI0 OCTaHOBA MOXHO YCTaHOBUTb Ha
crnegymwouime 3Ha4YeHns:

* AKmueH

* He akmueH.

[nanasoH perynupoBaHusi B pexume Bkn/Bbikn

MOXeT 6blTb YCTaHOBJIEH Ha criegyruine 3aHavyeHunsa:

« 3aBoackoe ycTaHoBneHHoe 3HayeHne AH
coctaenset 10 % oT dpakTn4yeckoro
YCTaAHOBIEHHOTO 3HAYEHNS.

« AH MoxeT 6bITb 3a4aHo B AnanasoHe ot 5 % Ao
30 % hakTM4ecKoro yCTaHOBMEHHOTO 3HAYEHNS.

OnucaHue

dyHKLMSA OCcTaHOBa UcMNonb3yeTcs Ans

nepeknioYeHnst Mexay pexuMom paboTtbl Bkn./Beikn.

Npy HU3KOM Pacxope 1 PEXUMOM NoaaepKaHns
NOCTOSIHHOTO A@BNEHNS NMPY BbICOKOM pacxope.

H A Pexum BKN./BbIKI.

MocTosiHHOe AaBnexne

[asnexne
BbIKIIOYEHNS

AH$
[asnexHune

BKNOYeHUA

l—>

Q

Puc. 35 lNMocTosHHOE gaBneHue ¢ hyHKunen
ocTaHoBa. Pa3Huua mexay aaBneHvem
BKITIOYEHUSA 1 BblkNtoveHust (AH)

Huskun pacxog moxeT 6biTb 06HapyXeH AByMsi

pasnuyHbIMK cnocobamm:

1. BcTpoeHHas «pyHKUUS 06HapyXeHUsa HU3KOoro
pacxoga» pabotaet B cnyyae, koraa LudpoBoi
BXO[} He HaCTPOEH Ha NoAKMoYeHNe pene
pacxoga.

2. Pene pacxofa NoakmnoyYeHo K LndpoBOMYy BXOAY.
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1. ®yHKUMNA OGHapYKeHUA HU3KOro pacxoaa
Hacoc 6yaeT perynsipHo NnpoBepsiTb pacxop ¢
NMOMOLLbIO KPATKOBPEMEHHOTO CHUXEHMWS 4acToThbl
BpaLleHus.

Ecnu paBneHne He MEHAETCA UNU NOYTH He

MeHSIeTCs, 3TO 0O3HAYaeT, YTO Pacxon HU3KUNA.

YacToTa BpaleHus byaeT ysenuyeHa go

OOCTUXEHMS AaBreHus BolknoveHus (haktuyeckoe

ycTaHoBreHHoe 3HadveHue +0,5 x AH) n Hacoc

6yneT octaHoBneH. Hacoc 6yaeT nepesanylieH,

Korga AaBneHue CHU3MTCS [0 AaBNeHUs BKIHOYEHUS

(dbakTuueckoe yctaHoBneHHoe 3HaveHue -0,5 x AH).

Ecnu cbakTmnyecknin pacxoq B nepnoj octaHoBa

Haxo4uMTCS Bbille rpaHuLbl HU3KOro pacxofa, Hacoc

nepesanycTuTcsa Ao TOro, Kak AaBrneHne ynagét oo

3HaYEeHUs BKITIOYEHUS.

[Mpu NoBTOpPHOM Nycke Hacoc pearupyet

cnepyoLwmm o6pasom:

1. Ecnu dhakTryecknii pacxos npeBsbilaeT rpaHuLbl
HW3KOro pacxofa, Hacoc BO3BpallLaeTcs B
HenpepbIBHbIA PEXUM C MOAAEPXKaAHNEM
NOCTOSIHHOTO AaBMNEHUS.

2. Ecnu dakTnyeckuii pacxon HaxoauTcs B
npegenax HA3KOro pacxoga, Hacoc NOCTOSHHO
paboTaeT B pexume BKI./BbIKI.

3710 6yaeT npogonxatbcs 4O MOMEHTa, Korga
pacxop BblnAeT 3a npefenbl HU3KOro pacxoaa.
Korpa pacxop npeBbilLaeT rpaHuLbl HU3KOTO
pacxopaa, Hacoc Bo3BpallaeTcs B HenpepbIBHbIN
pEeXUM.

2. O6HapyXeH1e HU3KOro pacxoaa ¢ NOMOLL b
pene pacxopa
Koraa undpoBoi BXo4 akTMBMPOBaH U3-3a
oBHapyXeHns HU3KOro pacxofa, YacTtoTa BpalleHus
yBenuynBaeTcs, noka He 6yaeT AOCTUTHYTO
fAaBreHune oTknoYeHns (paktnyeckoe
ycTaHoBneHHoe 3HayveHune +0,5 x AH), nocne atoro
Hacoc 6yneT ocTaHoBneH. Koraa AaBnexune
cnyckaeTcsi 10 AaBMIeHNs nycka, HacoC CHoBa
3anyckaetcsi. Ecnv pacxopf no-npexHemy marn,
Hacoc AonaeT A0 AaBMNeHUst OTKMIOYEeHNS 1
ocTaHoBuTCS. Ecnun pacxop ecTb, Hacoc
npogosxaeT paboTaTb B COOTBETCTBUM C 3aAaHHbIM
YCTaHOBMEHHBIM 3HAa4YEeHNEM.

YcnoBus akcnnyatauuu ans yHKUMM ocTaHOBa
PYHKLMIO OCTaHOBA MOXHO MCMNOMb30BaTh, TOMBKO
ecnu B CUCTeMe YCTaHOBMEeH AaTuuK AaBMeHns,
obpaTHbIV kNnanaH u MeMmbpaHHbIin 6ak.

O6pamHbIl KnanaH osxeH
ycmaHaenueamscsi neped damyukom
daeneHusi. Cm. puc. 36 u 37.

Ecnu pene pacxoda ucnosb3yemcs 0ns
06HapyXeHusi HU3KO20 pacxoda, OHO
Q0JKHO ycmaHaenueambCsl Ha
cmopoHe cucmemsi noce
mMem6paHHO20 6aka.
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Mem6paHHbIi 6ak

[atuvk gaBneHus

O
~
O6parTHbIit S
P Hacoc 2
KnanaH o
3
YN 3
Toa =
E
Puc. 36 PacnonoxeHune o6paTHOro knanaHa u
[aTyvka faBneHuns B cucteme ¢
noabEMOM XUAKOCTH
Mem6paHHbIn 6ak
~
8
3
3
J 8
Hacoc  O6partHbiit knanaH =

Puc. 37 PacnonoxeHue obpaTtHOro knanaHa u
AaTyuka AaBrieHusi B cUCTEME C
136bITOYHBIM AABIIEHWEM Ha BXoAe

Mem6paHHbIV 6ak

[ns dyHKUUKM ocTaHoBa HeO6X0AMM MeMBPaHHbIi
6ak onpegenéHHoro MMHumanbHoro obbéma. bak
[AOIXEeH yCcTaHaBNMBaTbCS Kak MOXHO Brivxe kK
Hacocy, a npeABapuTenbHOE AaBneHve B Gake
[OrXHO coctaBnaTth 0,7 X hakTnyeckoe
YCTaHOBMEHHOE 3HaYeHue.

PekomeHaoBaHHbI 06bem MembpaHHoro 6aka:

HomMuHanbHbIN pacxon TunoBou o6Lem Gaka

Hacoca [m3/4] [nuTpsI]
0-6 8
7-24 18
25-40 50
41-70 120
71-100 180

Ecnu B cucteme yctaHoBneH membpaHHbin 6ak ¢
o6beMom Gonbliue pekoOMEHAOBAHHOTO, 3aBOACKas!
HacTpolika AH 6yaeTt KOppeKkTHON.

Ecnu o6bem ycTaHoBneHHoro mem6paHHoro 6aka
CMULIKOM ManeHbkuii, Hacoc ByAeT CAULWKOM YacTo
3anyckaTbCs U OCTaHaBNMBaTbCS. ATO MOXET BbITb
ncnpaBreHo 3a cyeT yBenuyeHns AH.



11.8.12 NMocTOsAHHbIN YPOBEHb C PYHKLMNEN
ocTtaHoBa (3.14)

HacTtpoiika

3Ty pyHKLMIO OCTAHOBA MOXHO YCTaHOBUTb Ha

cnepyloLlme 3Ha4YeHns:

* AKmusH

* He akmuseH.

[IMnasoH BKIOYEHUS/BLIKIIOYEHNS MOXET ObITb

YCTaHOBMEH Ha CrieAyoLme 3HaYeHNs:

« AH - 3aBopckast yctaHoBka ¢ 10 % oT
aKkTU4eCcKon yCTaHOBKM.

* AH moxeT 6bITb 3a4aHo B AnanasoHe oT 5 % Ao
30 % dakTn4eckon yCTaHOBKM.

BcTpoeHHas dpyHKUMSA pernctpauum HU3Koro

pacxopa 6yneT aBToMaTM4ecku U3mMepsite 1

COXpaHATb 3HaYeHne NoTpebnsieMon MOLWHOCTN

npu YacToTe BpalleHusi B obnactu ot 50 % 8o 85 %.

Ecnu BbiGpaHa no3uuus «AKmugH», NPOUCXOAUT

cnepyoliee:

1. 3akponTe 3anopHbIi knanaH, 4Tobbl co3aaTb
cocTosiHne 6e3 pacxoaa.

2. Haxxmute kHonky OK, 4To6bl 3anycTntb
aBTOMaTUYECKY0 HaCTPOMKY.

OnucaHue

PyHKLUMSA OCcTaHOBa Ucnonb3yeTcs Ans

nepekstoveHUst Mexay pexvMoM «BKIoYeH/

BbIKITIOYEH» MPU HU3KOM pacxofe 1 HenpepbiBHbIM

PEeXVMOM NPy BbICOKOM pacxope.

YpoBeHb

3anycka

AH
YpoBeHb
ocTaHoBa —

TMO03 9099 3307

Puc. 38 MMoCTOSAHHbLIN ypOBEHDb C (hyHKLMEN
ocTaHoBa. PasHuua mexay ypoBHAMKN
nycka un octaHosa (AH)

Hun3kmin pacxon moxeT ObiTb OGHapPYKeH AByMS

pasnuyHbIMK cnocobamu:

1. BcTpoeHHon hyHKUMEN 0BHapyXeHUst HU3KOro
pacxopa.

2. Pene pacxopga, nogknio4eHHbIM K uudpoBomy
BXOAyY.

1. DyHKUMNA OGHapPYXKeHUA HU3KOro pacxoaa
BcTpoeHHas pyHKUMSA oBHapyKeHUs HU3Koro
pacxofa OCHOBbIBAeTCst HA U3MEPEHUN YacToThl
BpaLleHNs U MOLLHOCTM.

Mpn o6HapyXeHnn H13KOro pacxoaa Hacoc
ocTaHaBnMBaeTCs.

Mpn 4OCTMXEHNN YPOBHS Mycka Hacoc CHOBa
3anyckaetcs. Ecnu pacxop no-npexHemy HU30K,
HacocC AOCTUrHET 3HaYeHUsi OCTaHoBa 1
ocTtaHoBuTCcSA. MNpu HanM4umn pacxopa Hacoc
npoaonxuT paboTy B COOTBETCTBUM C
YCTaHOBIEHHbIM 3HaYeHMEM.

2. O6HapyxeHUe HU3KOro pacxoaa ¢ NOMOLYbIO
pene pacxopa
Koraa undpoBoi BXOA akTUBUPYETCS U3-3a HU3KOTO
pacxopa, yactoTa BpalleHusi 6yaeT yBenuumBaTtbes
[10 AOCTUXEHNS YPOBHS BbIKIIOYEHNS
(ycTaHoBneHHoe 3HaveHue +0,5 x AH). Koraa 6yget
[AOCTUTHYT YyPOBEHb BKITIOYEHUS, HACOC CHOBA
3anyckaetcs. Ecnu pacxop no-npexHemy
OTCYTCTBYET, HAacoC AOWAET A0 YPOBHS
BbIKMIOYEHNA N ocTaHoBUTCA. Ecnn pacxop ecTb,
Hacoc npogosxaeT paboTaTb B COOTBETCTBUM C
YCTaHOBKOW.

YcnoBus akcnnyaTauum Ans oyHKLMN OCTaHOBa
Mcnonb3oBaTh yHKLMIO OCTaHOBa Npu
MOCTOSIHHOM YPOBHE BO3MOXHO TOMbKO B Cryyae,
ecnu cuctema BknoyaeT B ceba AaTumK ypoBHs, a
BCE KnanaHbl MOTyT GbITb 3aKPbITbI.

11.8.13 flatumk 1 (3.15)
Aatume 1

HacTpowika gatyuka 1, noaknYeHHOro k knemme 54,

370 gaTymk o6paTHON CBA3K.
BbiGepuTe 04HO U3 crieayoLWwnx 3HaYeHNI:
* BbixogHOW curHan garyuka:

0-20 MA

4-20 MA.

* EavHMLa namepeHuns gartyvka:
bar, mbar, m, kPa, psi, ft, m%h, m%/s, I/s, gpm, °C,
°F, %.

« [lnanasoH namepeHun gatymka.
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11.8.14 JaTuuk 2 (3.16)
Datumk 2

HacTtpoiika gaTyvka 2, NoAKMYEHHOro K MOAYI0
natynkos MCB 114.
BbibepuTe ogHO M3 criegyownx 3Ha4YeHuin:
* BbixogHOW curHan gatyumka:
0-20 MA
4-20 MA.
« EQuHMua namMepeHus aatyvka:
bar, mbar, m, kPa, psi, ft, m%/h, m%s, I/s, gpm, °C,
°F, %.
« [lnana3oH namepeHun gaTyuka:

0-100 %.
11.8.15 OcHoBHoW/pe3epBHbIN (3.17)
OCHOEHOK! pesepE e
HacTtpoika

PyHKUMI0 «OCHOBHOW/pE3epBHbIN» MOXHO
YCTaHOBUTb Ha CreayoLue 3HauYeHus:

* AkKmueH

* He akmueH.

AkTBauus dpyHkumn « OCHOBHOW/pe3epBHbIN»

BbINOMNHAETCS cneayoLwmm o6pasom:

1. MopkniounTe oauH N3 HACOCOB K MUTaHUIO.
Bbibepute «He akmugH» ans dyHKUnK
«OCHOBHOW/pe3epBHbINY.

BbinonHuTe HeobxoAnMble HACTPOWKN B MEHIO
SKCMNYATALMA n YCTAHOBKA.

2. B meHio SKCMNNYATAUWA 3apante pabounii
pexum co cocTosiHmem OCTaHOB.

3. Mopkntounte Apyro HACOC K MUTaHMIO.
BbinonHnTe He0b6xo4MMble HACTPOWKN B MEHIO
OKCIMNYATALNA n YCTAHOBKA. Bbibepute
«He akmueH» ans dyHkumn « OCHOBHOW/
pe3epBHbIN».

PaGoTatowuii Hacoc BbINOMHUT MOUCK APYFOro

Hacoca 1 aBToMaTUYeCKn YCTaHOBUT DYHKLNIO

«OcHOBHOW/pe3epBHbIN» 3TOro Hacoca Ha AKMUBH.

Ecnu e HeBO3MOXXHO HaWTW Apyron Hacoc,

NnosiIBUTCS MHAMKaLNUS HEUCMPABHOCTMY.

3Amu dea Hacoca 00sIKHbI 6bIMb

coeduHeHbl Yepe3 cemb GENIbus,
6osibwe K Hell HU4e20 He G0JIKHO 6bIMb
nodKYeHo.
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PyHkunA «OCHOBHOI/pe3epBHbINY NPUMEHMMa K

ABYM 3anapanneneHHbiM Hacocam. Kaxapblin Hacoc

[AOMXEH NOAKMYaTLCS K COBCTBEHHOMY

npeobpasosarento yactoTel CUE. O6a CUE

OOMKHbI ObITb COeANHEHBI MexXay coboi No WwuHe

GENIbus 1 kaxxaomy fommkeH 6bITb NOAKNIOYEH

CBOW AaTyuK.

OCHOBHble 3a4a4u 3TON PYHKLNN:

» [1nsa 3anycka pe3epBHOro Hacoca B criyyae
oCTaHOBa BeAyLLero Hacoca u3-3a aBapum.

» [Ins nepeknyeHna HacCOCOB MO KpanHen mepe
yepes kaxable 24 yaca.

11.8.16 PaGouun guana3soH (3.18)

Pabounk avanazoH

YcTaHoBka paboyero gvanasoHa:

* YcTaHOBUTE MUH. YaCcTOTY BpalleHns B
AnanasoHe OT MUH. YacTOTbl BpaLleHus,
3aBUCSLLEN TO TUNa Hacoca, A0 Makc. 3aaHHoN
YacToThbl BpallieHus. 3aBOAcCKasi HacTpomnka
3aBMCUT OT TUNa Hacoca.

Makc. yacToTa BpalleHns MoxeT
yCcTaHaBnuBaTbCs B AManasoHe Mexay MuH.
3aaHHON YacTOTOM BpaLLeHUss U Makc. YacToTOW
BpaLLeHus, 3aBUCSILLEN OT TUNa Hacoca.
3aBopckasi HacTpoika byaet pasHa 100 %, T.e.
paBHa yacToTe BpalleHUsi, ykasaHHOW Ha
3aBoackoi Tabnuyke.

O6nacTb Mexay MUH. U MaKC. YacTOTOW BpaLLleHns
saBNsieTcs akTU4ecknm paboynm gnanasoHom
Hacoca.

[Monb3oBaTenb MOXET UBMEHUTb AaHHbIN pabounii
[ManasoH B npejenax 4acToTbl BpaLleHus,
3aBuCsLLEN TO TUNa Hacoca.



MwuH. yacTtoTa

[nanasoH YacToTbl BpaLLeHUsi, 3aBUCSALLNIA

HomuH. vacTtoTa Makc. yacTota

BpaLlieHus BpaLleHns BpalleHus
OT Hacoca paw pau
] ] (|
T T
| I
| |
| |
1 Mun dakTnyeckuin uanasoH Makc ! Hacrora o
: : 4acToThbl BpalleHus : : BpaLenns [%]
' T T
| 100 %
|
|

MuHumanbHasn 3apjaHHas YacTtoTta

Il
|
I
[ BpaLleHuns

<

MakcumanbHas 3agaHHasi yactoTta BpalleHus

: >
> !

]

TMO04 3581 4608

Puc. 39 HacTpoiika MMHMManbHON 1 MakCMManbHON XapakTepUCTUK B MPOLIEHTax OT MakcumanbHOu

npon3BoaNTENTbHOCTU

11.8.17 KoHTpOnb NoAWMNHUKOB ABUraTens
(3.19)

KaHTpoNE NoAuMAHES

£
MEHraTena H
o,

DYHKLMIO KOHTPONS MOALLIUMHUKOB HAaCOCa MOXHO
YyCTaHOBWUTb Ha crefyioLine 3HaYeHus:

* AKmueH

* He akmugH.

Ecnu ans dpyHKUMM BbIGpaHO «AKMUBH»,
npeobpasoBaTtesib 4acToTbl BbIAacT
npeaynpexaexue, koraa bynet Heobxoamma
cMaska Unu 3ameHa noALNMHUKOB.

OnucaHue

PYHKLUMSA KOHTPONS MNOALLUMHUKOB ABUraTens
rokasbiBaeT, Koraa nopa 3aMeHUTb NOALWMUMNHUKA
ABUraTens unm cMasky.

Cm. akpaHbl 2.10 n 2.11.

[ns viaukauum npeaynpexaeHns n onpeaenexHns
pacyéTHOro BpeMeHu yunTbiBaeTcs, pabortaet nu
HacoC C MeHblLe YacTOTOW BpaLleHUs.
TemnepaTypa NoALIMINHMKA BKIIOYEHA B pacyeTbl B
cny4ae, korga AaTymku TemnepaTtypbl yCTaHOBIEHbI
1 nogkmnoyeHsl kK mogynio MCB 114,

Cyemyuk npodosmkaem pabomame,
daxke ecsiu ama pyHKUUs nepeksroyeHa
e cocmosiHue «He akmueH», HO
npedynpexdeHue 0 3aMeHe cMa3Ku
omo6paxambcsi He 6ydem.

11.8.18 MoAaTBepxAeHNE CMa3KU U 3aMeHbI
noAalWwMNHUKOB aBuratens (3.20)

MoAWKAHKEN BEHraTEnA £

3Ty PYHKLUMIO MOXHO YCTaHOBUTbL Ha cneayioLine
3HaYeHus:
» BameHeHa cma3ka
* 3ameHeHb!
* bes uameHeHud.
Ecnu cmaska nnu noAWwmnnHUKu asuratens
3aMeHeHbl, NOATBEPAUTE 3Ty onepaumio B
ykasaHHOM akpaHe, Haxas kHonky OK.

B meyeHUU HeKOMOpPO20 8peMEHU

nocne nodmeepxoeHusi CMa3Ku ebl60p
nosuyuu «3ameHeHa cMa3Ka»
HEBO3MOJKEH.

3ameHeHa cma3ka

Korga noarteepxaeHo npeaynpexaeHve CMeHumsb
cMmasKy nodwunHukos dsue.,

* cyeTunk cbpacbiBaeTcs Ha 0.

* KONMYECTBO 3aMeH CMa3kun yBenuymeaeTcs Ha 1.
Korga konuyecTBo 3aMeH cMasku gocTuraet
MakcuMmarnbHO AONyCTUMOe 3Ha4YeHune, Ha gucnnee
nosiBNsieTcs NpeaynpexaeHne 3ameHums
noowunHuku dguzamerns.

3ameHeHbI

Korga noaTeBepxaeHo npeaynpexaeHne 3ameHums
nodwunHuKu 0gueamens,

* CYeT4uK CﬁpaCblBaeTCH Ha 0.
* YUCIIO 3aMeH CMa3Kn yCTaHaBnnBaeTCs Ha 0.
* YMUCIO 3aMeH NoALlWnnNHNKOB yBeNn4YnBaeTCca Ha 1.

Pycckun (RU)
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11.8.19 OaTtumuk Temnepatypsbl 1 (3.21)

MaTurk TemnepaType 1 £

JTOT akpaH NOSBNSAETCS TOMbKO Npwn

noaknto4YeHHoOM Moayne Bxofos fatyunkos MCB 114.

BbiGepuTe dyHKLMIO NepBOro Aatyvka
Temnepatypbl Pt100/Pt1000, noaknto4eHHOro K
moaynto MCB 114:

lModwunHuUK NpueodHO20 KOHUa
lModwunHuK 2nyxo20 KoHya
Temn. dpyeol xud. 1

Temn. dpyzol xud. 2

Obmomka dsuzamerns

Temn. nepekayusaemol Xuo.
Temn. okp. cpedbl

He akmugHbIU.

11.8.20 AlaTumk TemnepaTypbl 2 (3.22)

JaTunk TeMNEpaTy R 2 £

3TOT 3KkpaH NOSBNSAETCS TOMNBLKO Npwn

noaknto4YeHHoM Mmoayne Bxogos gatynkos MCB 114.

BbibepuTe dhyHKLMIO NepBoro agatymka
Temnepatypbl Pt100/Pt1000, nogknto4eHHOro k
moaynto MCB 114:

* [ToOwunHuK npueodHoO20 KOHYa
lModwunHuk amyxo20 KOHUa
Temn. dpyeol xud. 1

Temn. dpyeol xud. 2

Obmomka dguzamernsi

Temn. nepekayusaemoul xuo.
Temrn. okp. cpedbl

He akmuseHbit.

.

11.8.21 NMoporpeB B pexume oxuaaHus (3.23)

Mogorpes B pexMMe &
CEHAEHHA

(DyHKLLMK) noagorpesa B pexumMme oXXuaaHna MOXHO
YCTaHOBUTb Ha criegyruie 3HavyeHnsa:

* AKmusH
* He akmueH.
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Korpa ata dyHKUMSt yCTaHOBMEHa B COCTOSAHME
AKTUB 1 Hacoc oCTaHOBIIEH KOMaHAOM OCTaHoBa,
Tok 6yneT nogaBaTbCca Ha 0OMOTKM ABUraTens.
PyHKLUMSA NOAorpeBa B pexnmMe oXuaaHus
npeABapuTenbHO NporpeBaeT ABuUratens Ans
npenoTBpaLleHns o6pasoBaHnsa KOHAEHCaTa.

11.8.22 Pa3roH u octaHoB (3.24)
PazroH M ocTaHoe

YcTaHOBUTE BpeMsi pa3roHa v 0CTaHOBa ABUraTens:
» 3aBoAckasi HacTpouka:

3aBuCUT OT MOLLLHOCTW.
» [lnanasoH:

1-3600 c.
Bpemsi pasroHa — 310 Bpemsi pasroHa ot 0 MuH™" go
HOMWHaNbHOWM YacTOThl BpalLeHUs ABuraTens.
BbiGepute Takoe Bpems pasroHa, YTobbl BbIXOAHOM
TOK He NnpeBblLlan MakcCuManbHOro npeaenbHoro
Toka npeobpasoBartens yactotel CUE.
Bpemsi ocTaHoBa aBuratens — aTo Bpems
OCTAHOBKM OT HOMUHANbHOWN YacTOThbl BpaLLeHUsl 4O
0 muH". BbibepuTe Takoe Bpemsi 0CTaHOBa, YTOObI
He BO3HMKAIO NepeHanpsikeHns u 4Toobl
BblpabaTbiBaeMblii TOK He NpeBbILan MakcuManbHO
JonycTuMoro npeaena Toka npeo6pasoBaTens
4acToThl.

Yacrorta
Bpallens

HomuHansHas

MakcumanbHas

MuHnmanbHas

HavanbHbiit ‘OkoHuaTenbHbIn
pasron ocTaHoB

TMO3 9439 0208

Pagron OcraHos

Pwuc. 40 PasroH n octaHoB anekTpoasuraTens,
akpaH 3.24

11.8.23 YacTtoTa nepekntoyeHui (3.25)

YacToTa NEpEKAHEHA 4

YacToTa nepekntoyvenuin (LUUM) moxeT GbiTb
n3meHeHa. BapnaHTbl Ans Bbibopa B 3TOM MeHI0
3aBucAaT oT Tunopasmepa CUE.

M3meHeHmne yacTtoTbl LUMM B cTOpoHy yBENnuyeHus
npuBeaeT K yBeIMYeHNo NoTepb U, COOTBETCTBEHHO,
K noBblLeHuto Tennosbigenexnns CUE.



He pekomeHayeTcs yBenuyvBaTb 4acToTy
nepeksloYeHns Npu BbICOKON TemnepaType
OKpYy>KatoLLen cpeabl.

11.9 MpuopuTteT HacTpoek

MakcumanbHbIM NpuoOpumMemom

o6s1adaem kHonka On/Off. B cocmosiHuu
ebIkr0YeHus1 «Off» Hacoc He 6ydem
pabomams.

[ns ynpaBneHusa npeobpasosartenem yactotel CUE
MOXHO MCMOSb30BaTh CPasdy HECKOMbKO CNocoBoB.
Ecnu ogHOBpeMeHHO akTUBMPOBaHbI pasnuyHble
pexumebl, 6yaeT MCNonb30BaTbCs PEXUM paboThl ¢
MakcuMasnbHbIM NPUOPUTETOM.

11.9.1 YnpaBneHue 6e3 WNHbI CBA3K, NOKalNbHbIN
pexum paboTbl

MeHio
MpuoputeT np::fep::o- BHeLWHUM curHan
yactoTbl CUE
1 OcTaHoBs -
2 Makc. -
3 - OcTaHoB
4 - Makc.
5 MuH. MuH.
6 Hopm. Hopwm.

Mpumep: Ecnun BHELHWUI CUrHan akTueupyeT
pexum paboTel Makc., HacoCc MOXHO ByAeT TONbKo
OCTaHOBUTb.

11.9.2 YnpaBneHue C WWAHOW CBSI3U, PEXUM C
yaaneHHbIM ynpaBneHueM

11.10 BHewHne curHanbl ynpaBneHus

11.10.1 LindbpoBbie Bxoabl

0630p PYHKUNIA, CBA3AHHbBIX C 3aMKHYTbIM
KOHTaKTOM.

KoHTakT Tun HasHaueHue

18 DI 1

« [lyck/ocmaHog Hacoca

* MuH. (MH. kpuBas)

* Makc. (makc. kpuBasy)

* BHewH. HeucrnpagHocmsb
(BHELWHSAA oLumbKa)

* Pene pacxoda

* Cbpoc asapuu

* Cyxoli x00 (0T BHELLUHEro
aartyuka)

* He akmusH.

* MuH. (MUH. kpnBas)

* Makc. (Makc. kpuBas)

* BHewH. HeucnpasHocmb
(BHeLwHAs owmnbka)

* Pene pacxoda

« Cbpoc asapuu

* Cyxoli xo00 (OT BHELLHero
AaTtyuka)

* He akmuseH.

* MuH. (M1H. kpuBas)

* Makc. (makc. kpuas)

* BHewH. HeucrnpagHocmb
(BHeLUHAS owmnbka)

* Pene pacxoda

« Cbpoc asapuu

* Cyxol xo0 (oT BHelUHero
naruuka)

* HakonneHHbIl pacxod
(MMNYynbCHBIN pacxoa)

* He akmuseH.

19 DI 2

32 DI3

33 DIl 4

OpHa 1 Ta xe yHKUMs BbibupaeTcs Tonbko Ans
OflHOTO BX0OAa.

BHewHun LWnHa
Mpuoputer MeHnio CUE = " - o peyinion 11.10.2 BHelwHee yCTaHOBIIEHHOE 3HaYeHNe
1 OcTaHoB — - KoHTakT Tuvn HasHauyeHue
2 Make. - - 53 A1 °BHewree ycmanosnenHoe
3 - OcTaHoB OcTaHoB 3HayeHue (0-10 B)
4 - - Make. YCTaHOBMNEHHOE 3HauYeHNe MOXHO 3aAaTh yAaneHHo
5 - - MuH. nyTem MoAKIIYEHWsi aHANoroBoro curHana ot
6 - - Hopwm. UCTOYHMKA Ha BXO[ BHELLHEro yCTaHOBNEHHOIo

Mpumep: Ecnu WwWnHa cBA3M akTUBUPYET PEXUM
paboTbl Makc., Hacoc MOXHO ByaeT ToNbKo
OCTaHOBUTb.

3HayeHus (knemma 53).

Be3 obpaTHOM cBA3M

B pexwume ynpasneHusi bea o6paTtHoi cBaA3u
(nocTositHHas xapakTepucTuka) paktuyeckoe
YyCTaHOBMEHHOE 3HAaYeHNe MOXET 3a4aBaThbCsl
BHELUHWUM CUTHaNoM B AnanasoHe OT MUHUMarbHOW
XapakTepUCTUKN 40 3a[JlaHHOrO Yepe3 MEHI0
npeobpasoBaTtens YacToTbl yCTAaHOBMEHHOIO
3HayeHus.

Cwm. puc. 41.
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YcTaHoBneHHoe
3HayeHue

Makc.
XapakTepucTuka

3apaHHoe
YCTaHOBNEHHOe
3HaYeHne

dakTnyeckoe
ycTaHoBrieHHoe

[Ovana3oH
dakTuyeckoro
YCTaHOBIIEHHOTO
3HayeHus

3Ha4yeHne

MuH.
XapakTepucTtuka

0 10B

CurHan BHelHero
yCTaHOBI€HHOro 3Ha4eHus

TMO03 8856 2607

Puc. 41 Ca3b mexay dakTniecknm
YCTaHOBMEHHbIM 3HAYEHNEM 1 CUTHANoM
BHELLHEero yCTaHOBNEHHOr0 3HaYeHns B
pexume 6e3 obpaTHO CBA3N

C o6paTHOM CBA3bIO

Bo Bcex pexumax ynpasneHusi, 3a UCKIIOYEHNEM
NponopuUnoHanbHON pa3HOCTH AaBNEHUN,
(hakTU4YecKoe yCTaHOBINEHHOE 3HAYEHUE MOXET
6bITb 3a4aHO U3BHE B Avana3oHe MexXAay HUXHeN
rpaHvuen anana3oHa uaMepeHuin gatynka (MuH.
3HayeHne gaTynka) U yCTaHOBMIEHHbIM 3HaYeHneM
yepes MeHio npeobpasoBaTtens yactoTbl. Cm. puc. 42.

YcTaHoBneHHoOe
3HayeHue

Makc. sHaveHune
naryvka

3apaHHoe
yCTaHOBMIEHHOE

3HaueHne
[Ovana3oH
aKTu4eckoro
dakTnyeckoe b
cTanoBnEHHO | YCTaHOBIEHHOTO
Y aanoe 3HauyeHus

MuH. 3HaueHue
AaTtyunka

0 10B
CurHan BHewHero
YCTaHOBJMIEHHOIo 3Ha4YeHus

TMO3 8856 2607

Puc. 42 CsA3sb mexay dakTniecknm
YCTaHOBMEHHbBIM 3HAaYEHWEM U BHELLHUM
CUrHasnoM yCTaHOBIIEHHOTO 3Ha4YeHUs B
pexume ynpaeneHusi c obpaTHon
CBA3bI0

Mpumep: Mpu MUHYMaNbHOM 3HAYEHWUM AaTyuKa,
paBHoM 0 6ap, ycTaHOBNEHHOM 3HayeHun 3 6ap,
3a4aHHOM 4epe3 MeHio NnpeobpasoBaTens 4acToTbl
CUE, v BHelwHeM ycTaHoBNeHHOM 3Ha4yeHun 80 %,
hakTnyeckoe ycTaHOBMNEHHOe 3Ha4YeHne byaet
crneayoLwmm:

(ycTaHOBNEHHOE 3Ha4yeHue Yepes
mMeHto CUE - MUH. 3Ha4eHne aaTtyvka)

®aKTU4eckoe  x % curHana BHeLWHero

ycTaHoB- YCTaHOBINEHHOIO 3HAYEHUS + MUH.
neHHoe 3HayYeHune aaTyunka

3HayeHune

=(3-0)x80%+0
=2,4 6ap

40

MponopunoHanbHaa pa3HOCTb AaBNeHUNA

B pexume ynpaBnenus lponopyuoHansHas
pa3Hocmb 0asneHull hakTuyeckoe yCTaHOBNEHHOE
3HayeHne MoXeT 3a4aBaTbCs BHELWHUM CUTHaNoM B
ananasoHe oT 25 % MakcumarnbHOro Hanopa Ao
3HayeHus), 3aaaHHoro Yepes meHto CUE. Cwm. puc. 43.

YcTaHoBneHHoe
3Ha4YeHue
90 % makc. Hanopa |- — — = - — -
3apaHHoe
yCTaHoBreHHoe
3HayeHue
[Aunana3soH
dakTnyeckoe akTnyeckoro
yCTaHOBMEHHOE 7] yCTaHOBIIEHHOTO
3HauyeHne 3HaveHus
25 % makc. Hanopa S
&
@
3
0 108B b4
CurHan BHelWHero g
=

YCTaHOBNEHHOro 3Ha4yeHus

Puc. 43 CBa3b Mexay pakTuiecknm
YCTaHOBMNEHHbIM 3HAYE€HNEM U BHELLUHUM
CUrHanoM yCTaHOBMEHHOrO 3HaYeHNs B
pexvme NponopLUmnoHanbHON pasHoOCTH
[aBneHun

MNpumep: MNpn makcumanbHOM Hanope B 12 meTpos,
1 YCTAHOBMEHHOM 3Ha4yeHun 6 MeTpoBs, 3agaHHbIM
yepes MeHto npeobpasoBaTens 4acToThl, U
BHELLUHEM YCTaHOBMNEHHOM 3HayeHun 40 %;
hakTMyeckoe ycTaHOBMNEHHOE 3HaYeHne byaeT:
(yCTaHOBJ‘IeHHOe 3HavyeHune 4epes
MeH CUE - 25 % makcumanbsHoro
Hanopa) x % curHana BHelHero
YCTaAHOBMNEHHOTO 3Ha4YeHus + 25 %
MakcumarbHOro Hanopa

=(6-12x25 %) x40 % + 12/4
=42m

dakTnyeckas
ycTaBka

11.10.3 Curnan GENIbus

Mpeo6pasoBaTens YactoTel CUE nogaepxvsaet
nocrnefoBaTenbHy0 CBA3b Yeped nopt RS-485.
CB$13b OCYLLECTBNAETCA B COOTBETCTBUMN C
npoTtokonom GENIbus komnaHun Grundfos n
obecneynBaeT NOAKMIOYEHUS K ynpaBnsioLwei
CUCTEME UMY MHBIM BHELLHUM CUCTEMaM
ynpasneHus.

PaGouune napameTpbl, Takue Kak ycTaHOBKa U
pexum ynpaBneHusl, MOryT 3afaBaTbCsl yaaneHHo,
yepes WKHy. B aToM cny4ae Hacoc gaet
MHOPMaLINIO O COCTOSIHUUN BaXHbIX NapaMeTpoB,
TaKux Kak Tekyllee 3HayeHne paboumx
napameTpoB, notTpebnsemas MOLWHOCTb 1
VHAVKaUMS aBapum.

3a noapobHoi nHcopmaumen obpaliantech

B komnanuto Grundfos.

Ecnu ucnonb3yemcsi wuHa cessu,
KoJluyecmeo Hacmpoek, 00CcmynHbIX
4yepe3 npeobpa3zoeamesib Yacmomal
CUE, ymeHbwumcsi.

YkasaHue



11.10.4 Apyrue cTaHAapThl WAH CBA3MU
Komnanus Grundfos npegnaraet pasnuyHble
peLlueHNs ANs WWHbI CBA3W C OpraHu3alunein cBasmn
no Apyrum cTaHgapTtam.

3a nogpo6Hoit nHpopmaumeit obpalianitecs B
komnanuto Grundfos.

O6opynoBaHve yCTONYMBO K MOMexam,
COOTBETCTBYHIOLLMM YCIIOBUSIM Ha3HaueHns
cornacHo pasgeny 6. O6nacme NPUMEHEHUsI N
npeaHasHaveHbl AN UCMONb30BaHNS B
KOMMEpPYECKNX 1 NPOVN3BOACTBEHHbIX 30HaX B
YCMOBUSX, FAe YPOBEHb HaNpsKeHHOCTH
3MeKTPOMarHUTHOro Nons/3NeKkTPOMarHMTHOro
U3MNyYeHns He NpeBblliaeT NpeaesibHO AoMyCTUMBbIN.

12. TexHu4yeckoe obcnyxuBaHue

12.1 Npeob6pa3oBaTenb 4YacTOThbI

[nsa o6ecnevyeHuns apheKTUBHOrO oxnaxaeHms
npeobpa3soBaTens YacToThl, crnegyet
noaAepXvBaTb YNCTbIMU oxnaxaatLme pebpa n
nonactu BeHTunstopa. [epuogmyHoCcTb 3aBUCUT OT
yCrnoBwuiA akcnnyatauuv obopynoBaHuns n
onpeaensieTcs 06CNyXMBaLWMM NEPCOHANIOM, HO
He pexe, Yem pa3 B 6 MmecsLeB.

B cnyyae npoaonkuntenbHOro XpaHeHsa YacTOTHbIV
npeobpasoBatesnb JOMKeEH ObITb 3anyLLeH He pexe
ofHOro pa3sa B 6 MmecsLeB.

12.2Hacoc

Hacoc He TpebyeT TexHn4Yeckoro o6cnyxunBaHus.
Y HacocoB, B KOTOPbIX BCIEACTBUE ANUTENbHOMO
nepvofa oCTaHOBKU cryLieHa paboyas XuaKocTb,
Ha Ban HeobXxoAMMO KanHyTb HECKOJbKO Kanernb
CMINWKOHOBOrO Macna. ATuM npefoTepaliaeTcs
CkneuBaHve ynnoTHAEMbIX NOBEPXHOCTEN.

12.3 dnekTpoaBuraTtesnb

OnekTpoaBuratenu AoMkHbl pa3 B 6 mecaues

npoxoanTb nNpoBepky. O4eHb BaXHO COXpPaHATb

anekTpoABUraTenb B YUCTOTE Ana obecneveHns

Heobxoammow BeHTunsAumKn. Ecnmn Hacoc

YCTaHOBIEH B MbINIbHOM MECTE, OH AOMKEH KaXable

3 MecsiLa ocMaTpMBaTbCS U OYULLATLCS.

Cmaska:

MopwnnHukn anekTpoaBuraTenei AOMKHb!

CMa3blBaTbCs B COOTBETCTBUM C YKa3aHUAMU Ha

hvpMeHHo Tabnuyke anekTpoaBuraTens.

OnekTpoaBuraTerns AOMKEH CMa3biBaTbCA Macnamm

Ha OcHOBe NuUTUS ¢ cobniogeHnem TpeboBaHwuii:

* NLGI knacc 2 nnu 3.

* BaskocTb macna: ot 70 o 150 cCt npu 40 °C.

* Temnepatypa: ot -30 °C go 140 °C npu
nocTosiHHON paboTe.

12.4 3arpsi3HeHHble HacoChbl

Ecnu Hacoc ucnonb3oeasncs dns
nepekayueaHusi onacHbIx 0111 300poebs

unu sdoeumsix xudkocmedl, smom
Hacoc paccMampueaemcs Kak
3a2psi3HeHHbIU.

B aTom cny4ae npu kaxaow 3asBke Ha CEpBUCHOE
obcnyxuBaHue criefgyeT 3apaHee nNpeAocTaBnaTh
noapo6Hy nHopmaLmio o nepekaynBaemon
KNAKOCTU.

B cnyuvae, ecnu Takas uHpopmauunsa He
npegocTtasneHa, dpupma Grundfos MoxeT oTkasaTb
B NPOBEAEHUN CEPBUCHOr0 06CMyXMBaHUS.
Bo3moxHbIe pacxoabl, CBSi3aHHbIE C BO3BPATOM
Hacoca Ha MpMy, HECET oTnpaBuUTEnb.

12.53anacHble 4acTU U KOMMJEKTbl Ans
TEeXHUYECKOro obcnyxuBaHus

[ins AononHUTEeNbHLIX CBEAEHWUI O 3anacHbIX
YacTsAX ¥ KOMNIeKTax Ans TeXHUYEeCcKoro
obcnyxvBaHWs, 3aianTe Ha caiT no agpecy:
www.grundfos.ru, obpatutecnb B
npeactasutenscTeo Grundfos B Balwem permoHe
unu B cnyx6y cepBuca kKomnaHum.

13. BbiBOA 13 akcnnyatauum

[ns BbiBOAa Hacoca TPE 13 akcnnyataumu,
Heo6xoaMMOo OCTaHOBUTb ANEKTPOABUIaTE b,
HaxaTneM kHonku «On/Off» Ha naHenu
npeobpasoBaTens YacToTbl M OXAATLCS NMOHOM
OCTaHOBKM ABuraTensi. [locne aToro CHATb NuTatoLLee
HanpsKeHWe NyTeM OTKMIYEHNS NUTaloLWeN NMMHUN Ha
pacnpegenuTenbHOM LUUTE, OT KOTOPOTO OH 3anuTaH.

Bce anekmpuyeckue UHUU,
pacrnosnoxeHHble 00 cemeeozo
8bIK/Il04amerisi, MOCMOSIHHO Haxodsimcsi
nod HanpsykeHuem. [loamomy, Yymobbi
npedomepamums ciy4atiHoe unu
HecaHKUUOHUpOB8aHHOE 8K/Il0YeHUe
o6opydoeaHusi, Heo6xo0umo

3abrokuposame cemeegoli 8bIK/TI0Yamerb.

14. 3awmTa OT HA3KUX TEemMnepaTtyp

Ecnv npu gnutenbHeIX neprogax oCTaHOBKN
Hacoca CyLlecTBYeT ONacHOCTb BO3AeNCTBUS
HU3KMX TEMNepaTyp, U3 Hacoca creayeT CnuTb
pabouyto XUAKOCTb.

15. TexHU4YecKkue AaHHbIe

15.1 TemnepaTypa nepekauymBaemMbIX
XuakocTten

Ot -40 go +150 °C.

TemnepaTypa paboyel xxuakocTun onpegensercs

TWUNOM Hacoca 1 Mmatepuanom ynnoTHeHUs ero
Bana.
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B cooTBeTCTBUM C MECTHBIMMU npegnucaHnaMm n

HOpMamu 3aKkoHa B 3aBMCUMOCTU OT TUNa

NpYMeHsieMOoro Ans koprnyca YyryHa u obnactm
1crnonb3oBaHUa Hacoca MakcuMarnbHasi Temnepartypa
paboyen XnOKOCTU MOXET OblTb OrpaHnyeHa.
MakcumanbsHas Temnepatypa paboyen XMaKocTn
yKkasaHa Ha (pupMeHHoI Tabnnyke Hacoca.

Ecnu Hacoc pa6omaem ¢ 20pssqumu

KUOKOCmAMU, Mo Nepuod aKChTyamayuu
YNIOMHeHUSs1 8as1a MOXem yMEeHbLUMbLCS.
Moxxem e03HUKHYMb Heo6xo0uMocmb

MeHsimb yrnJ1I0omHeHusi easa 4Yaue.

15.2Kopnyc npeo6pasoBaTens 4acToThbl

15.3 BHelwuHue ycnoBus

5-95 % oTH.
OTHOCUTENbHas BNaXHOCTb BRaxH.
TemnepaTypa okpyxatoLien cpebl Makc. 50 °C
CpefHsas TemnepaTypa okpyxatoLuei o
cpefbl 3a 24 yaca Make. 45 °C
MuHumansHas Temnepatypa
okpy>atoLer cpeabl npu pabote 0°C
npeobpasoBaTesisa 4acToTbl Ha
NOSTHON MOLLHOCTUN
MuHumManbHasa TemnepaTypa
oKpy>atoLen cpeabl npu paboTe 40°C

npeoﬁpaaoBaTenﬂ 4acToTbl CO
CHUXEHHOW MOLLIHOCTbIO

TemnepaTypa XxpaHeHus n
TPaHCnopTUPOBKM

o1 -25 0065 °C

P2 [kBT] Kopnyc [MpoAoMKNTENBHOCTL XpaHeHs
22 npeoGpasoBaTens 4acToThl Maxc. 6 mec.
30 B2 MakcumanbHas BbicoTa Haf
ypoBHeM Mops 6e3 CHUXeHnS 1000 m
37 MOLLHOCTH
45 C1 MakcumanbsHas BbicoTa Hag
55 YPOBHEM MOPSI MPU NOHWXXEHHOM 3000 m
NpPON3BOANTENBHOCTN
CraHpapTHble Mpeo6pasoeamens yacmomsi CUE
Kopnyc oTBepcTid NoA nocmaeJsisiemcsi 8 ynakoeke, He
YNAOTHEHUSI Y !
kabenbHOro BEOAA npedHa3Ha4yeHHol 051 XxpaHeHUsl eHe
nomeuw,eHusi.
1x21,5 “
B2 IP55 1x26,3 15.4 MOMEHT 3aTsXKKWU KNeMMm
1x33,1
2x42,9 MoMeHT 3aTsxkku [H*m]

15.2.1 OCHOBHbIe pa3mMepbl U BeC

Puc. 44 Kopnyca B2 n C1

TMO03 9002 2807

Q
3 S
© © © [
= I I o o
o= S S - O Qo
o 8% 2% 8% 383 =
g as 3& £&  £5= Z
S A a B b C @@ f c @
B2 650 624 242 210 260 19 9 9 12 27
C1 680 648 308 272 310 19 9 9,8 12 45
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) Yka3aHHble pasmepbl - 3TO MakcumarbHas

BbICOTa, WMPUHA N I'J'IyGMHa.

s ®
Kopnyc z z H
) 2 2
2 e 2 o
ER o @ & c
S o C® © o
C o [ ™ o
B2 4.5 4.5 3 0,6
C1 10 10 3 0,6

15.5NMpegoxpaHuTenu n ceyeHue kabens

lMpedynpexdeHue

O6s13amesibHO cobntodalime MecmHbIe
HOPMbI U MIpasusia 8 OMHOWeHUU
nonepeyHoz2o ceyeHus kabenedu.

15.5.1 CeyeHue Kabena ANA CUrHaNbHbIX KNeMM

MakcumanbHoe ceveHne kabensa ans
CUrHasIbHbIX KIIeMM, XECTKWI NpoBof

1,5 Mm?

MakcumanbHoe ceveHne kabensa ans
CUrHanbHbIX KNeMM, TnBKuii NpoBog,

1,0 Mm?

MuHumanbHoe ceveHune kabensa ans
CUrHanbHbIX KNeMM

0,5 mm?




15.5.2 NpepoxpaHutenu (He oTHoOcALWMECH K
knaccy UL) n ceveHne npoBOAHMKOB K
nuTalroLLen ceT U ABUraTento

15.6.5 CurHanbHble pene

Pene 01, Homep Knemmbl

1(C), 2(NO), 3(NC)

Pene 02, Homep knemmbl

4 (C), 5 (NO), 6 (NC)

MakcumanbHas Harpyska
Ha knemmy (AC-1)"

240 B nepem. Toka, 2 A

MakcumanbHas Harpyaka
Ha knemmy (AC-15)"

240 B nepem. Toka, 0,2 A

MakcumarnbHas Harpyska
Ha knemmy (DC-1)"

50 B nocT. Toka, 1 A

S o= o <) g
£ g, §, it
,:,_E. o ®© < ﬁm TS
SO © o= ) [
goy  8%%  gzs 8%
5> §as Egg sag
355 S8k S8E 532
TSo ScxT FET Sci
3x380-420B
22 63 9G 35
30 80 aG 35
37 100 fe[€] 50
45 125 9G 50
55 160 aG 50

15.6 Bxoabl 1 Bbixoabl

15.6.1 MutaHue ot cetun (L1, L2, L3)

HanpsixeHue nutaHus 380-420B + 10 %

MuHumanbHas Harpyska
Ha KneMmMmy

24 B noct. Toka 10 MA
24 B nepem. Toka 20 MA

" M3OK 60947, yactn 4 n 5.
C  YHuBepcanbHbIf

NO HopmanbHO pa3oMKHyTbIV

NC HopmanbHO 3aMKHYTbI

KoHTaKTbl pesie ranbBaHU4eCcKu passsasaHsl OT
APYrux Lenemn 3a CYET YCUITEHHOI N30MALUN

(3CHH).

15.6.6 AHanoroBble BXoAbl

HYactora B cetn 50/60 I'y AHanorosbiii Bxoa 1, Homep 53
MakcumanbHbI BpeMEHHbIN 3 % OT HOMUHanNbHOro KNeMMmbI
pasbanaHc mexay azamm 3HavYeHns CurHan HanpsxeHns A53 = «Uy?
Tok yTeuKki Ha semnio >3.5MA [lnanasoH HanpskeHus 0-10 B
Yucno BkntoveHui, kopnyca Bu C Makc. 1 pas/MuH. BxoaHoe conpoTtusnenue, R Okono 10 KOm
’ i
He npou3eodume eknroueHue U MakcumanbHoe HanpsxeHve +20B
CurHan Toka A53 = «I»"
ebIKJIl0YeHUe Hacoca nymem nodaqu u _
CHAAMUS Hanpsi>XKeHusi numaHusi Ha [unanasoH 3Ha4yeHui Toka 0-20, 4-20 mA
npeobpasosamesib Yacmomai. BxoaHoe conpoTusnenue, R Oxkono 200 Om
MakcumanbHbI TOK 30 mA
15.6.2 BoixogHoe nutaHue asuratens (U, V, W) -
MakcumanbHas NnorpeLHocTb, 0,5 % oT nonHow
BbixogHOe HanpsikeHne 0-100 %" knemmbl 53, 54 wiKanb
BbixogHas yactoTa 0-100 My? AHarnorosbin BXo4 2, HOMep 54
KommyTaums Bbixoaa He pekomeHaoBaHO Knemmbl
g % CurHan Toka A54 = «I»"
bIXOZHOE HanpsxeHne B % OT CeTeBoro ~
A p ° [nanasoH 3HaueHnit Toka 0-20, 4-20 MA
HanpsxeHus.
P . BxogHoe conpoTusnexue, R Okono 200 Om
2 B 3aBMCMMOCTM OT BbIGpaHHON cepumn Hacoca. -
MakcumanbHbI TOK 30 MA
15.6.3 Nopknioyenne GENlbus no nopty RS-485 MakcuManbHas norpeLIHocTb, 0,5 % OT NonHoi
knemmbl 53, 54 LwKansbl

Homep knemmbl 68 (A), 69 (B), 61 GND (Y)

Llenb RS-485 yHKLMOHaNLHO OTAENEHa OT ApYrux
LieHTpanbHbIX Lenei u ranbBaHnyecku pas3sssaHa
oT HanpsxeHus nutanus (3CHH).

15.6.4 LlucdpoBblie Bxoabl

Howmep knemmbl
YpoBeHb HanpsiKeHust

YpoBeHb HanpsikeHus,
Pa30MKHYThIN KOHTaKT

18, 19, 32, 33
0-24 B nocT. Toka

> 19 B nocT. Toka

YpoBeHb HanpsxeHus,

- < .
3aMKHYTbIW KOHTaKT 14 B nocr. Toxa

MakcumanbHoe HanpsikeHue Ha
BXOAe

BxoaHoe conpotusnexve, R

28 B nocT. Toka

Okorno 4 kKOm

Bce undposble BXOAbI ranbBaHWYeCKN pa3BsidaHbl
ot nuTtaHusa (3CHH) n apyrnx BbICOKOBONbTHbIX
KNnemMm.

) BaBofckasn HAacTpolika yCTaHOBIEHA HA CUTHan

HanpsixeHus, «U».

Bce aHanorosble BXOAbI ranibBaHU4ECKN pa3Ba3aHbl OT
nutaHus (3CHH) 1 pyrnx BbICOKOBOMLTHBIX KNEMM.

15.6.7 AHanoroBbI BbiXxon

AHanorosbli BbIxoa 1, Homep

42
KNneMmbl
[vnana3oH 3Ha4yeHui Toka 0-20 mA
MakcumanbHas Harpyska H
aKkcumanbHas Harpyska Ha 500 Om

Kopnyc

MakcumanbHas norpeLHocTb

0,8 % oT nonHow

wKanbl

AHarnoroBblii BbIXOA ranbBaHWYECKN pasBsidaH oT
nutanusa (3CHH) 1 Apyrmx BbICOKOBOSBTHBIX KNEMM.
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15.7 YpoBeHb 3BYKOBOI0 AaBreHus

MakcrmanbHbIN ypoBeHb 3BykoBOro aasrneHns CUE
coctaBnset 70 b (A).

TpexdasHbin YpoBeHb 3BYKOBOIro fJaBreHus

16.1 Mpeobpa3oBaTenb 4acTOThbl

16.1.1 MepeyeHb NpeaynpexaeHUn U aBapUNHbIX

anekTpo- AB (A)
ABuratenb
[kBT] 2-nonCcHbIN 4-nontCHbIN
22 65,5 60
30 70 62
37 71 66
45 67 66
55 72 67

XapaKkTepucTvika HeonpeaeneHHOCTN N3MEPEHNS
(napameTp K) coctasnsiet 3 ab.

15.8 dnekTpuyeckme xapakTepucTuKn
anekTpoABurarens

OneKkTpuYecKkmne xapakTepucTukm
anekTpoaBuratensa npeactasneHbl Ha PUpMeHHon
Tabnunyke.

15.9 laBneHue Ha Bxoae

[na gocTmxXeHnsa onTManbHOW 1 ManowyMHON
paboTbl Hacoca, AaBneHne Ha BXoAe AOMKHO OblTb
OTpEerynumpoBaHo, Kak ykasaHo B [TpunoxeHuu 1.

[ins pacyeTa cneumnduryeckoro faBneHns Ha BXxoae,
obpauwjanTech B npeactaButenbcTBo Grundfos,
KOOpAMHaTbI KOTOPOro yka3aHbl Ha obopoTe
UHCTPYKLMM.

16. OGHapyxeHue U ycTpaHeHue
HeucnpaBHOCTEN

lMpedynpexdeHue

IMeped cHIMuUEeM KpbIWKU KIeMMHOU
KOpO6KU u deMOHMaXxeM Hacoca
Heob6xodumo y6edumbcsi, Ymo numaHue
Hacoca omKJ/II04YeHO, U MPUHSIMb Mephbl,
4Ymo6bl npedomepamumsb €20
cny4qaiiHoe eKito4YeHue.

Heo6xo0dumo npuHuMameb MepbI K momy,
4mo6bI ebixodsiujasi )KUOKOCMb He
cmana npu4yuHoli 00208 nepcoHana
unu noepexdeHusi anekmpodeu2amens
unu dpyaux y3noe u demadsedl.

B cny4ae nepekayueaHus 2opsiyel
JKudKocmu Heo6xo0uUMO MPUHSIMb
Mepbl, UCKToYarouue ownapueaHue.

B cucmemax ¢ xon100HoU XUOKOCMbIO
cyujecmeyem onacHoCMb MosyyeHus:
mpaembl npu KOHMakme ¢ amol
JKudKocmbHo.
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BHewHsasn
. TaHoB PyuH.
3 HeuncnpaBHOCTb Ocrakos Py
16 Opyrue ° OcTaHoB ABT.
HeuncnpaBHOCTN e OcrtaHoB PyuH.
3ameHnte
30 noAwMnHUKN . - Pyun.?
anekTpoaBuratens
32N . - ABT.
epeHanpsxeHue
P P o OcTaHoB ABT.
40 Manenve b - ABT.
HanpsxeHus . OcTaHoB ABT.
. OcTaHoB ABT.

48 MMeperpyska
perey e OcTtaHoB PyuH.

49 [Meperpy3ka . OcTaHoB ABT.
. - ABT.
55 Meperpyska
. OcTaHoB ABT.
57 Cyxon xof . OcTtaHoB ABT.
Cnuwkom Bbicokas
g4 TEMNEPaTypa o OcTaHoB ABT.
npeobpasoBaTens
vactotel CUE
Cnuwkom Bbicokast
70 Temnepatypa . OcTtaHoB ABT.
anekTpoaBuratens
HeucnpaBHocTb
77 TMOAKIIOHEHNS, o R ABT
OCHOBHOW/ ’
pe3epBHbIN
89 Natuuk 1 BHE . 1 ABT
[AvanasoHa
OaTuumk
91 Temnepatypbl 1 BHE e - ABT.
[nanasoHa
93 [OaTuyuk 2 BHe . R ABT
avanasoHa )
Curnan
gg YCTaHoBMeHHoro . 1 ABT
3HauYeHusi BHe
[nanasoHa
Cnuwkom BbicoKas e - ABT.
148 Temnepatypa
NOALNMHNKOB . OcTtaHoB ABT.
CnuwkoMm BbicOKasi o - ABT.
149 Temnepartypa
NOALWMMHUKOB . OcTaHoB ABT.




CocTosiHue
s 3%
3
= T
T I = -
Il T O 2
Koa un TekcT Ha ;I = oo 1)
aucnnee 2 3 23 ©
Q I =T a
E S ¥:§
> Sg os = o
g or co s o
O ©L Owm E =
o O ©n ) O
C <0 mMmac o (8]
MyckoBoit 6pocok
155 ! P . OcTtaHoB ABT.
TOKa
OaTuuk
175 Temnepatypbl 2 BHe o - ABT.
fuanasoHa
3ameHuTe cmasky
240 noAWMNHUKOB . - Pyyn.
anekTpoaBuratens
241 HevenpastocTe . - ABT.
a3 gpurarens . OcTaHoB ABT.

242 Mpouenypa AMA He . B

PyuyH.
BbINOJIHEHA? Y

' B cnyyae aBapuiiHOro curHana npeobpasoBaTenb
yacTtoTbl CUE mMeHsieT pabouwnii pexum B
3aBMCMMOCTM OT TUMa Hacoca.

2 AMA, Automatic Motor Adaptation -
aBTOMaTuuyeckas agantauusa geuratens. He
aKTVMBHO B MMetoLLieMCS NPOrpaMMHOM
obecneyeHunm.

% MpepynpexaeHune cbpacbiBaeTcsi B okHe 3.20.

16.1.2 Copoc aBapMMWHbIX CUTHaNoB

B cnyyae HencnpaBHOCTY MW HeNpaBubHON
paboTbl npeobpasoBartens yactotel CUE
npoBepbTE CMUCOK aBapUiiHbIX CUTHANOB B MEHIO
«OKCIITYATALUNSA». MocnegHune nsatb
npeaynpexaeHuii n nocneaHne NAaTb aBapunHbIX
CWrHanoB MOXHO NPOCMOTPETb B MEHIO aBapUNHOIo
XypHana.

Mpv NOBTOPHOM BO3HVWKHOBEHUW aBapUHbIX
CUrHanoB CBAXMWTECh CO CMEeLManucTom KomnaHum
Grundfos.

16.1.3 Npeaynpexaexue

Moka npeaynpexaeHue akTMBHO, NpeobpasoBaTenb
yactoTbl CUE 6ynet pabotaTb. MpeaynpexaeHue
OCTaéTcsl aKTUBHbIM, MOKa He yCTpaHeHa npuynHa.
HekoTopble npegynpexaeHns moryTt
nepeksIloYnTLCS B COCTOSIHVE aBapum.

16.1.4 ABapuiHbIA curHan

B cnyyae aBapuitHoro curHana npeobpasoBarenb
yacTtoTbl CUE 0CTaHOBUT HAacoC Unun U3MeHuT
pexum paboTbl B 3aBUCMMOCTM OT TUMa aBapuitHOro
curHana v Tuna Hacoca. Cm. pasgen 16.1.1 [lepeyeHb
npedynpexdoeHuli U agapuliHbIX CUZHaI08.

Pa6oTta Hacoca 6yaeT Bo306HOBMNEHa Nocne
yCcTpaHeHus NpuyvHbl aBapum n cbpoca
aBapuHOro curHana.

PyuyHon c6poc aBapuinHOro curHana

* Haxmute kHonky [OK] Ha akpaHe aBapuiHOro
curHana.

* Haxxmute gBaxpapl kHonky [On/Off].

* AkTuBupyiTte undposon sxog DI 2-DI 4,
HaCTPOEHHbI Ha cBpOC aBapuMHOro curHana unu
umdposow Bxoa DI 1 (nyck/ocTaHoB).

Ecnu c6pocnTb aBapuiiHbIi CUrHaNn HEBO3MOXHO,

9TO MOXET OblTb BbI3BaHO TEM, YTO MPUYMHA

curHana He 6bina ycTpaHeHa unv aBapuiHbIn
curHan 3abnokvMpoBaH.

16.1.5 3a6noKMpOBaHHbIN aBapUNHbIA CUTHanN

B cnyyae 3a6nokMpoBaHHOro aBapuitHOro curHana
npeobpasoBarernb YactoTbl CUE ocTaHOBUT Hacoc
1 3abnokupyetcs. PaboTta Hacoca He MOXeT ObITb
BO306HOBINEHA, Noka He ByaeT ycTpaHeHa npuynHa
aBapwvu v BbINonHeH c6poc aBapuinHOro curHana.

C6poc 3a6nokMpoBaHHOro aBapumMHOro curHana
OTkntoynTe NUTaHne npeobpasoBaTtens 4acToTbl
CUE npubnuautensHo Ha 30 cekyHa. Bkniounte
anekTponuTaHue n Haxmute kHonky [OK] Ha
aKkpaHe aBapuitHoro curHana ans cépoca
aBapuiHOro curHana.

16.1.6 CBeTOBbIe MUHAMKATOPbI
B Tabnuue npeacTaBneHsl GYHKLUMN CBETOBbLIX
VMHOMKATOPOB.

CBeTOBOM MHAUKATOP HasnaueHue

Hacoc paboTaet nnu
OCTaHOBIEH C NMOMOLLbIO
YHKLMM OCTaHOBA.

Ecnu muraer, Hacoc 6bin
ocTaHoBreH
nonb3oBaTenemM (MeHto
npeo6pasoBarens
YyacToTbl CUE), BHelIHUM
nycKOM/OCTaHOBOM UK
no LWnHe.

Bkn. (3enénbin)

Hacoc octaHoBneH ¢
NMOMOLLbI0 KHOMKM
BKIMIOYEHUS/BLIKMIOYEHUS.

BbIkn. (opaHxeBblit)

YkasblBaeT Ha Hanmune
aBapuHOro curHana unm
npeaynpexaeHus.

ABapwuiHbI curHan
(KpacHbIi)

16.1.7 CurHanbHble pene
B Tabnuue npeacTaBneHbl MYHKLUN CUTHAMBHbBIX
pene.

Tun HasHaueHune
* [oTOBHOCTb Hacoc pa6otaet
Pene 1 * ABapuiHbIi curHan [peaynpexaeHune
« QkecnnyaTtauus 3amMeHuUTb cmasky
* [0OTOBHOCTb Hacoc pa6oTaet
Pene 2 * ABapuitHbin curHan  MpeaynpexpeHve

» QkcnnyaTauus 3aMeHUTb CMasKy

CmoTpuTe Takxe puc. 24.

45

Pycckun (RU)



(NY) umnooAg4

16.2 O6HapyXeHue n ycTpaHeHue HeMcnpaBHOCTEN

lpedynpexdeHue

lMeped cHaMueM KpbIWKU KIIeMMHOU KOpo6Ku u demMoHmMaxém Hacoca Heob6xodumo
y6edumbcs, Ymo numaHue Hacoca OMKJIH04YeHO, U MPUHAMb Mepbl, Ymobbi npedomepamums
e20 cny4valiHoe eK/Il0YeHue.
Heob6xodumo npuHumMame Mepbl K MoMy, 4Ymobbi 8bixo0siuiast )KudKocms He cmasa npu4uHol
0)K0208 NepcoHasia unu noepexoeHus asiekmpodsuaamernsi unu opyaux y3sao0e u demased.

B cnyyae nepekaqyueaHus 2opsiyell Xudkocmu Heo6xo0uMo MPUHSIMb Mepbl, UCKToYarouue

ownapusaHue.

B cucmemax c xos100H0U XUOKOCMbIO Cywecmeayem ornacHoCmb MoJiy4yeHusi mpaemsi npu
KOHmMakme ¢ amou XudKocmabHo.

HeucnpaBHoCcTb

MpuuuHa

Cnoco6 ycTpaHeHus

1. OnekTpoaBuraTenb nocne
BKIlOYEHNSA He paboTaerT.

a) OTcyTcTBYET Nnofava
9NeKTPONUTaHus K
anekTpoABWraTento.

[MpoBepuTh LEenocTHOCTL kabens
nuTaHus.

b) Meperopenu npegoxpanutenu.

3aMeHUTb NpeaoxpaHnTenu.

c) CpaboTan 3awuTHbI aBToMaT
anekTpoaBuraTens.

[MpoBepuTb NapameTpbl NUTalOLLEN
ceTu, NpMBECTN aBTOMAT B UCXOAHOE
nonoxeHue.

d) MoBpexaeHbl KOMMYTUpPYIOLLE
KOHTaKTbl UMW KaTyLLIKK
KOMMYTUpYtOLLero annapara.

3ameHuTb KOMMYTUPYIOLLNE KOHTAKTbI
WIK KaTyLwWwKU KOMMYTUpYHoLero
annaparta.

e) HeucnpaseH npepoxpaHutens B
uenv ynpaeneHusi.

3aMeHUTb NpeoXpaHuTeb.

f) HencnpaBeH anektpoasuratens.

3ameHuTb 3neKkTpoaBuUraTersb.

2. Cpasy nocne BKMYeEHUS
cpabaTbiBaeT 3alMTHbIN
aBTOMaT afeKkTpoABUraTens.

a) MNeperopen npegoxpaHuTenb.

3aMeHUTb NpeaoxpaHnTensb.

b) HencnpaBHbl KOHTaKTbI 3aLLUTHOrO
aBTOMara.

MpoBepuUTb KOHTaKTbI, NpW
HeobX0AUMOCTU — 3aMeHUTb aBToMar.

¢) Ocnabno unu nospexaeHo
coefuHeHne kabens.

MpoBepuUTL coeguHeHue, npu
HEOBX04MMOCTN — CMEHUTb
KpenneHve unu kaberns.

d) HencnpasHa o6moTka
anekTpoABuraTtensi.

3aMeHUTb anekTpoaBuraTenb.

e) MexaHun4eckn 6GnokmpoBaH Hacoc.

MpoBepuUTL MPOTOYHYIO YacTb Hacoca
Ha HanM4me MHOPOAHbIX NPeAMETOB.

f) Cnuwkom Mana ycTtaBka 3almnTHOro
aBToMaTa unu BbibpaH ee
HenpaBuIbHbIA AWanasoH.

MN3MeHUTb yCTaBKy UKW 3aMeHNTb
aBTOMAT.

3. MiHoraa nponsBonsLHO
cpabaTbiBaeT 3alnTHbI
aBTOMaT dneKkTpoaBuUraTens.

a) CnuwkomM mana yctaBka 3alMTHOro
aBTOMaTa unu BelbpaH ee
HenpaBWbHbIN AUanasoH.

M3MeHUTb ycTaBKy Unn 3aMeHnTb
aBTomar.

b) Bpemsi 0T BpeMeHUu nameHsietcs
HanpsikeHue ceTu.

OTperynupoBaTb napaMmeTpbl CETH.

¢) Cnvwkom man nepenaj AaBnexHns B
Hacoce.

MpoBepuUTb NpaBUNLHOCTL BeIGOpa
pabouein Touku.

4. 3alMTHbIN aBTOMAT He
cpaboTan, Ho Hacoc He
pa6oTaer.

a) OTcyTCcTBYeT Nnojava
3MEeKTPONUTaHus K
anekTpoABUraTento.

[MpoBepuTh LenocTHOCTL kabens
nuTaHns/NnpoBepuTL NapameTpbl
nuTarLLen cetu.

b) Meperopenu npegoxpaHuTenu.

3aMeHUTb NpefoxpaHuTenu.

¢) HeucnpaBHbl rnmaBHble KOHTaKTbI
UKW KaTyLKa KOMMYTaLUOHHOTO
annaparta.

3aMeHUTb KOMMYTaLUUOHHbIN annapar.

d) HencnpaseH npegoxpanuTens B
Lenu ynpasneHus.

3aMeHUTb NpefoxpaHuTensb.

5. Hacoc nmeet HecTabunbHyto
NpOV3BOAUTENBHOCTb.

a) Crnuwkom mano nonepevHoe
ceyeHWe BCacblBalLLEero
Tpy6onposoaa.

[MpoBepuTh BCcacbiBaoLWmMin
Tpy6ONpoBOA/OYNCTUTL BHYTPEHHUE
cTeHku Tpy6onposoaa.

b) 3acopeH y4actok mexay
BCacblBaLWym Tpy6onposoAom 1
HacocoMm.

[MpoBepuTb BCacbiBaoLWmMn
Tpy60oNpoOBOA/OYNCTUTL BHYTPEHHNE
cTeHku Tpybonposoaa.

¢) Hacoc noacacbiBaeT BO3ayX.

MpoBepuTb LEeNoCTHOCTb
BCacbIBaoLero Tpy6onposoga.
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HeucnpaBHocTb

MpuynHa

Cnoco6 ycTpaHeHus

6. Hacoc pa6oTaeT, Ho nogava
BO/bl OTCYTCTBYET.

a) 3acopeH y4acTok Mexay
BCacblBaoLWuM Tpy6onpoBoAom 1
HacoCcoMm.

[MpoBepuTh BCacbiBaoLWMn
Tpy60oNpOBOA/OUNCTUTL BHYTPEHHNE
cTeHku Tpybonposoaa.

b) MpremHbIi nnu o6paTHbI kKnanaH
3a6noK1pOBaH B 3aKPbITOM
NOMOXeHNN.

[MpoBepuTh 1 OUUCTUTL 0GpaTHbLIN
KnanaH oT UHOPOAHbIX NPeAMETOB.

c) Mpousowna pasrepmeTn3aLus Bo
BcacblBalowem Tpybonposose.

MpoBepuUTb LENOCTHOCTb
BcacbiBalLero Tpybonposoga.

d) MonagaHwe Bo3ayxa Bo
BCacbIBaLLMii TpyGONPOBOA Mnu B
Hacoc.

MpoBepuTb LEenoCTHOCTb
BcacbiBatoLero Tpy6onposoga.

e) Ban anekTpoasuratens BpaljaeTcs.

MepenogkntoynTb asbl.

7. Mocne BbIKMOYEHNSA Hacoc
Bpalyaercs
B o6paTHoM HanpaeneHun.*

a) Mpownsowna pasrepmeTn3auunsi BO
BcacbliBatLlem Tpy6onposoge.

[MpoBepuTH LENOCTHOCTb
BcacbiBatoLero Tpy6onposoa.

b) MoBpexaeH NpuemHbIn unn
obpaTHbI knanat.

MoYnHNTL/3aMeHNTb 06paTHBbIi
KnanaH.

c) MpremHbIN unun obpaTHbI Knanax
3a6noK1poBaH B MOHOCTLIO UNK
YaCTUYHO OTKPLITOM MOJOXKEHUN.

[MpoBepuTb 1 OY4UCTUTL 0GPaTHbLIN
KnanaH oT UHOPOAHbIX NPEeAMETOB.

8. HerepMeTUYHOCTL YNNOTHEHUS
Bana.

a) HenpasunbHas perynuposka no
BbICOTE Bana Hacoca.

[MpoBepuTb NPaBUBLHOCTbL MOHTaXa
Hacoca.

b) HencnpaBHo ynnoTHeHve Bana.

3amMeHuTb ynnoTHeHwe Bana.

9. Wymbl.

a) KaBuTauus B Hacoce.

MpoBepuTh BENUUMHY Tpebyemoro
MWUHUManbHOro noAnopa Ha BXoAe B
Hacoc.

b) Hacoc BcneacTtBue HenpaBunbHow
perynvpoBku ero Bana no BbicoTe
VUMeeT TSKenblii XOA.

MpoBepuTb NPaBUNbHOCTb MOHTaXa
Hacoca.

c) Hannyne pesoHaHca B arperare.

[MpoBepuTb NPaBUBLHOCTbL MOHTaXa
Hacoca.

d) Hanuyme nocTopoHHUX NpeaMeTOoB
B Hacoce.

MpoBepuUTb NPOTOYHYIO YacTb Hacoca
Ha HanM4ne NHOPOAHbLIX NPEeAMETOB.

10. Hacoc He oTkntovaeTcs
(oTHOCUTCSA TONBKO K HAacocam
C aBTOMaTN4eCKON CUCTEMOW
BKIIOYEHUA/BBIKIIOYEHNS).

a) laBneHne BbIKIIOYEHUS
YCTaHOBMIEHO Ha CIULLIKOM
6OrbLLYIO BEMUYMHY.

CHU3NTb BeNUYnHy OaBJieHUsA
BbIKITIOYEeHUA.

b) MoTpebneHune BoAbl OKa3anock
6onblue, Yem OXMUAANoch.

[MpoBepuTb NpaBunbHOCTb Noabopa
HacocHoro arperaTa.

c) HerepmeTuyeH HarHeTaTenbHbIi
Tpy6onposog.

MpoBepuTh LENOCTHOCTL
HarHeTarenbHoro Tpy6onposoaa.

d) HenpaBunbHO ycTaHOBMNEHO
HanpaBneHue BpalleHus Bana
Hacoca.

MepenoakntounTb hasbl
anekTpoaBuUraTtens.

e) 3acopeHbl OTNOXEHNAMMN
Tpy6onpoBoAbl, kKnanaHbl v
dUnbTp.

MpoBEPUTL/OYNCTUTL N 3aMEHUTL
Tpy6onpoBoAbl, knanaHsl M pubTp.

f) BoamoxHO, HencnpasHbl
NpVYMeHsieMble BbIKIIouaTenm.

[MpoBepuTb UM 3aMeHnTb
BbIKIlOYATENM.

1

o

. Bpems akcnnyatauum
CIULLKOM BESINKO (OTHOCUTCS
K Hacocam ¢ aBToMaTU4eCcKon
CUCTEMOMN BKOYEHUs/
BbIKIOYEHUS).

a) [laBneHue BbIKNOYEHUSA
YCTaHOBMIEHO Ha CMULLKOM
GonbLUYI0 BENUYUHY.

CHW3UTb BENUYNHY faBNeHns
BbIK/TIO4YEHUA.

b) 3acopeHbl oTNOXEHUSIMU
Tpy6onpoBoabl, kKNanaHbl Unu
dUnbTp.

MpoBepUTL/OYNCTUTL UMK 3aMEHUTD
TpyGonpoBoAbl, knanaHbl Uu unbTp.

c) Hacoc yactuyHo 3acopeH unm
3abUT OTNOXEHNAMMN.

MpouncTnTb Hacoc.

d) MoTtpebneHue BoAbl okasanoch
6onblue, YeM OXMAaNOCH.

MpoBepuTb NpaBunnbHOCTL Noa6opa
HaCcoCHOro arperara.

e) HerepmeTuyeH HarHeTaTenbHbI
Tpy6onpoBoga.

MpoBepUTH LIENOCTHOCTH
HarHetaTenbHoro Tpy6onpoBsoga.

* MHorpa Ban pe3epBHOro Hacoca MeNnneHHO BpallaeTcd, YTO He ABNAeTCA NPpOU3BOACTBEHHBIM ,Ele(beKTOM.
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K KpuTuyecknm otTkazam MOXeT NPUBECTU:

- HEKOPPEKTHOE ANeKTPUYecKkoe NOoAKIMIoYEHNE;

- HenpaBuIbHOe XpaHeHne o6opyaoBaHue;

- NOBPEXAEHNe NN HENCMPABHOCTb 3MEKTPUYECKON/TApaBIM4ecKon/MexaHn4ecKkon CMCTeMbI;

- NOBPEXAEHNEe NN HEUCNPaBHOCTb BaXHeWLIMX YacTen obopyaoBaHus;

- HapyLUeHWe NpaBui U YCMOBWI SKCNyaTaunum, 06CnyxmBaHns, MOHTaxa, KOHTPOIIbHbIX OCMOTPOB.

[nsa npegoTBpalleHnst oluMBOYHbIX AENCTBUIA, NepCoHan AoMmKeH OblTb BHUMATENbHO 03HAKOMITEH C
HaCTOSILLMM PYKOBOACTBOM MO MOHTaXYy M 3KCnnyaTauum.

Mpu BO3HWKHOBEHMN aBapuK, oTkasa Ui MHUMAEHTa HeobXoAMMO He3aMeaNUTEeNbHO OCTaHOBUTL paboTy
o6opyaoBaHus U 06paTUTbCs B cepBUCHbIN LieHTp OO0 «IpyHAdOCY.

17. KomnnekTylwwue nsgenma*

ﬂaT"IVIKVI pacxopna

YnnoTHuTenbHoe Tun
Konbuo npucoeguHeHus
BuxpeBoi gatumk Tun ﬂ"aac';zsg" Tpy6Hoe )“:’—
pacxopa, VFI p[M:x/qT coeuHeHue = eQ
EPDM FKM 3 x = $
T ] Q © s
I I
o8 §3§
78 625
VFI1.3-25 DN32 020 E . .
VFI1.3-25 DN32 020 F 1325 DN 32 . .
VFI1.3-25 DN32 020 E . .
VFI1.3-25 DN32 020 F ° °
VFI 2-40 DN40 020 E ° °
VFI 2-40 DN40 020 F . .
VF1 2-40 DN40 020 E 2-40 DN 40 N o
VFI2-40 DN40 020 F ° °
VFI 3.2-64 DN50 020 E ° °
VFI 3.2-64 DN50 020 F 264 DN 50 . .
VFI3.2-64 DN50 020 E ° °
« flaTuuk B Tpy6Ke
Tpy6ka AaTunka VFI 3.2-64 DN50 020 F . .
1-2282 ¥ faTumnK VFI 5.2-104 DN65 020 E o o
- Boixoroficuran  _YFI8.2-104DNB5 020F e . .
4-20 mA VFI5.2-104 DN65 020 E ’ ° °
*2dnadua VF15.2-104 DN65 020 F N .
* 5-MeTpoBbIii kabenb
¢ coeaunrernem M12 _VF18-160 DN80 020 E . .
Ha 0fiHOM KOHLe VFI 8-160 DN80 020 F
« KpaTkoe 8- 160 DN 80 ° °
PYKOBOACTEO. VF1 8-160 DN80 020 E . .
VFI 8-160 DN80 020 F ° °
VFI 12-240 DN100 020 E . .
VFI 12-240 DN100 020 F . .
12 -240 DN 100
VFI 12-240 DN100 020 E . .
VFI 12-240 DN100 020 F ° °
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OaTtumk Temnepartypbl, TTA

[aTtumk TemnepaTypbl C PE3UCTUBHbLIM 31IEMEHTOM
Pt100, ycTaHOBNEHHbIM B M3MepUTENbHOW Tpy6ke
@6 x 100 mm 13 HepxaBetowien ctanu, DIN 1.4571,
1 aatynk 4-20 MA, BCTPOEHHbIV B FONOBHYIO YacTb
Tuna B, DIN 43.729.

CoeaunHnTENbHAs rofioBka M3roToBreHa n3
OKpaLLEHHOro antoMUHNEBOTO NINTbA NOA,
AaBneHnem c pe3bboBbiM coeanHeHnem Pg 16,

TexHU4Yeckue AaHHble

HepXXaBeLWYMU BUHTAMU U NMPOKINaAKon 13
HEeOonpPeHOBOW pPe3unHbI.

[laTynk BCTPOEH B CUCTEMY C NOMOLLbIO chukcaTopa
ANA TUNb3bl MUY OAHON U3 ABYX COOTBETCTBYIOLLMX
ApYr Apyry 3awuTHbIX Tpy6ok @9 x 100 Mm unu

@9 x 50 MM, COOTBETCTBEHHO.

BawwmTHana Tpybka cHabxeHa coegnmHeHnem G 1/2.
®ukcaTop Mnu 3awnTHyto Tpybky Heobxoammo
3akasblBaTb OTAENbHO.

Tun TTA (-25) 25 TTA (0) 25 TTA (0) 150 TTA (50) 100
ﬁ?ﬁgﬁiﬁﬂm oT-25 80 +25 °C o1 0 g0 +25°C ot 0o +150 °C o1 50 go 100 °C
To4yHOCTb . e
n3mepeHns B cooteetctBuuM ¢ IEC 751, knacc B, 0,3 °C npn 0 °C

Bes 3awutHomn Tpyoku: 28 cekyHa
Bpows oTknuika, T C mMacrnoHanosHeHHomn
0,9) B Boge 0,2 m/c 1 H
©9) A 3aLWMUTHON TPYGKOM: 75 cekyHA
Knacc sawutsl
Kopnyca IP55
BbixogHou curHan 4-20 mA
Hanpsokenue
nuTaHus 8-35 B nocT. Toka
oMC HaseagHHble v B cooteetcTeum ¢ EN 50081
(enekTpomarHutHas _U3flyHaemble nomexu:
COBMECTMMOCTb) MomexoycTonYnBOCTb: B cooTBeTcTBUM ¢ EN 50082
MpuHapnexHocTn
Tun 3awumTHana Tpy6ka 3awmTHas Tpy6Ka Brynka paspesHoro Konbua

29 x 50 mm

29 x 100 Mm

BawumTHas runb3a n3 Hepxasetowei ctann SINOX
SSH 2 ansa nameputensHon Tpy6km J6 mm.
Tpy6Hoe coeaunHexune G 1/2.

OnucaHve

dukcaTop AN U3mMepuTenbHon Tpyokn B6 mm.
Tpy6Hoe coeanHeHune G 1/2.

250 BawuTHas Tpybka
‘ ]

‘ 30

G%

r Tvn L

29x50 |49

100 @9 x 100 |99

Brynka paspesHoro konbua

28
26
G

Puc. 45 MabaputHbin YepTéx

%
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HaTtumk nepenaga temnepatypbl, HONSBERG ETSD1-04- ETSD1-04-

Hatumkn Temnepatypbl T1 1 T2 npegHasHayeHbl Tun 020K045 + 050K045 +
ONS OA4HOBPEMEHHOIO M3MepeHNs TeMmnepaTtypbl B ETSD2-K045 ETSD2-K045
mecTax ycTaHoBkU. Kpome namepexusi OnekTpudeckoe 3“2?%2%?3??1&&39.
TemnepaTypbl AaT4YMK T1 cHabXeH 3M1eKTPOHHbIM coeaunHeHne CmHanyc BaITIyLLIKOVIYD|N 43650-A
6nokom Ans pacyeTa nepenaja Temnepartyp Mexay Temneparypa
T1 1 T2 1 nepefauv pesynbraTta B BUae curHana XpaHeHus! oT-45 0 +125°C
4-20 MA Yepes ycunutesb Toka. 3awwuTa ot
[MockonbKy curHan namepeHus, NocTynaroLmin ot kopoTkoro Ha
Aatymka T2, Takxe ABNAeTCA TOKOBbIM CUTHaNoOM, SambikaHA
[0NMYCTUMBIM ABNSETCS CPaBHUTENLHO Bonblioe 3awwura ot
obpaTtHoi Oa, no40B
paccTosHue mexay gaTynkamu T2 n T1. HONSIPHOCTH
Kak BuAHO Ha puc. 46, OHO He OKa3biBaeT HUKaKoro Matepuarisi
adppekTa Ha BbIXOAHOW curHan |, KoTopbii netanen, He
pxasetowy. ctanb DIN 1.4571
ABNAETCA CUrHANOM AaTuKKa, M3MePSIoLLEero 20»*(‘;35;25’&’2”4”"
MakcMmarnbeHyto Temneparypy. K A
Jlacc 3aunTbl
T.0., BbIpaBOoTaHHbIl TOKOBbIV curHan scerna Gyaet Kopnyca . IP65
NoNOXUTENbHLIM B AnanasoHe oT 4 go 20 mA. HasegeHHble 1 nanyyaemble
loyt (MA) OMC (anekTpo- nomexu: B cooTBeTcTBUU C
) S TD1-04-050 Mar“"fTHa;' i EN 50081
. 20 ,17 =" COBMECTUMOCTb) MomMexoycToNYnBOCTb:
3‘\‘ 15 ,$ B cooteetcTBUM ¢ EN 50082
N oS ETSD1- 04- 020 K 045 Cneundukaums
FNO 2 i T1-T2 3 VcxoaHas
3 i Mepenan &> ETSD1- TemnepaTtypa, T1.
' 4 ' Temneparyp 8 S
—t—1— ——+—+ . ~ TemnepaTtypa 0 °C
-50 -40 30 -20-10 0 10 20 30 40 50 L Cl z 04- cooTBeTCTBYET
3Ha4veHno 4 MA.
Puc. 46 XapakTepucTtuku gatymka Temnepatypa 20 °C
020 COOTBETCTBYET
3HayeHuo 20 MA.
TexHU4eckue AaHHbIe
Temnepatypa 50 °C
ETSD1-04- ETSD1-04- 050 cooTBeTCcTByeT
Tun 020K045 + 050K045 + 3Ha4veHuto 20 MA.
ETSD2-K045 ETSD2-K045 Matepvarn,
[OnanasoH KOHTaKTUPYIOLLMNIA C
N3MepEeHU: K nepekaynsaemomn
nepenaj o1 0 a0 +20 °C o1 0 a0 +50 °C XKUAKOCTBIO:
Temnepartyp (T1- Hepxasetowas ctans
T2) unun (T2-T1) DIN 1.4571.
HanpsikeHne _ OnuHa
nuTaHusa 15-30 B nocr. Toka 045 YYBCTBUTEIIbHOIO
BbIXO,ﬂHOVI 3nemMeHTa:
curHan 4-20 MA 45 mm.
TouHOCTb
VamepeHms +03%FS ETSD2- K 045 Cneundukauus
Bocnpous- +19%FS ETSD2- VMcxogHasa Temnepartypa, T2.
BOAMMOCTb B Matepnan,
Bpewmsi oTknuka, KOHTaKTUpYILLni C
1(0,9) 2 MUHYTel K nepekainsaemon
ﬂOﬂyCTVIM&ﬂ XNOKOCTbHO: HEp)KaBeIOLLlaﬂ
ctanb DIN 1.4571.
Temneparypa oT-25 00 +85 °C
OKpY>KaroLLen 045 HBNWHa YyBCTBUTEMBHOTO
cpeabl anemeHTa: 45 Mm.
Pabouas
Temnepatypa oT-25 no +105 °C
patymkoB T1mn T2
MakcumanbHoe
&ng;mume 300 m, ecnun kabenb
paravkami T1 u 3KPaHWPOBaHHbIN
T2

50



[daTumk TemnepaTypbl OKpyXaloLen cpeabl

x s
s s
El ox
Tun patumka 2 2
S c =5
OaTtunk
TemnepaTypsbl tmg oT-50 go
oKpyXatlLein WR 52 DK: Plesner  +50 °C
cpegabl

DaTunku gaBneHuns Ansa TAXENbLIX PeXUMOB
3KcnnyaTtauum

HOatuuk paBneHus Danfoss B E::E:ﬁﬁ:
KOMMJieKkTe [5ap]
0-2,5
« CoeaunHeHue: 0-4
G 1/2 A, DIN 16288 - B6kt 0-6
M SﬂeKTpI/I‘-IECKOE coeanHeHue: LIJTeKep —_—
DIN 43650 0-10
0-16
« [laTynk pasneHus MBS 3000 ¢ &
9KpaHUpoBaHHbIM kabenem ANNHON 2 M 0-4
CoepaunHenune: G 1/4 A, DIN 16288 - B6kt 0-6
* 5 kabenbHbIX 3aXXMMOB, YepHble T
« PykoBogcTso no c6opke PT, 00400212 W
Hatunkn nepenana AaBneHus ans
LUPKYNALUOHHbIX MPUMEHEHUI
OwanasoH
ﬂaT‘IMK nepenaga gaBneHus .ClaBﬂEHVIﬁ
Grundfos DPI [6ap]
* 1 JaTuuK C 3KpaHUPOBaHHbLIM kabenem
anuHor 0,9 M, coegmHeHus 7/16" 0-0,6
* 1 opurnHanbHbIn kpoHWTeH DPI ans
HaCTEHHOro MOHTaxa
* 1 kpoHwTeWH Grundfos Ans MoHTaxa
Ha anekTpoaBuratene 0-1
* 2 BUHTa M4 ans yctaHOBKM Aatyunka
Ha KPOHLUTEWNH
* 1 BUHT M6, camoHapesatoLwmi, Ans 0-1,6
MoHTa)xa Ha MGE 90/100
* 1 BUHT M8, camoHapesatoLwmin, Ans
MOHTaxa Ha MGE 112/132
* 1 BUHT M10, camoHapesatowmi, ans 0-25
MoHTaxa Ha MGE 160
* 1 BUHT M12, camoHapesatowuit, ans
MOHTa)xa Ha MGE 180 0-4
* 3 kanunnspHele Tpybku, KopoTkue/
ONVHHbIE
* 2 putuHra, 1/4" - 7/16" 0-6
* 5 kabenbHbIX 3aXKNMOB, YEPHbIE )
« MacnopT, pykoBOACTBO NO MOHTaXy 1
akcnnyarauum
* IHCTpyKUMA K KOMANEeKTy Ans 0-10

TeXHU4ecKoro OﬁCﬂy)KVIBaHI/Iﬂ

BbibupainTe gaTumk nepenaga gaBneHus Tak,
4TO6bI MakCMMarnbHoe AoNycTMMOe AaBreHne
nartyuka Gbino Bhllle, YeM MaKkcUMarnbHbIN nepenag
[aBreHns B Hacoce.

Oatumnkm pasneHus Grundfos RPI

Oatuuk

Tvn

MocTaBwumk
OwnanasoH
n3mepeHun [6ap]
Bbixoa
npeobpasoBartens
[mA]

Brnok nutaHusa

[B nocT. Toka]
TexHonoru4yeckoe
coeauHeHue

o
'
o
(o2}

NaTunk 0-25
AaBneHus RPI Grundfos 0.4

12-30 G 1/2

Yeunutenb curHana naTtymMkos

S1001 PSU OnucaHue

S1 001 PSU, siBnsietcs
BHELUHUM UCTOYHUKOM
anektponutanuns ans VFI,
DPI v gpyrux gatyvkos c
HanpsXeHnem NUTaHns
24 B nocrT. Toka.
WCcTOYHMK NnuTaHns
ncnonb3yeTcs, ecnm
AnvHa kabens mexay
TPaHCMUTTEPOM U
KOHTpONnnepom
npesbiwaeT 30 M.

Bnoku nepeaaun pgaHHbix CIU

GrA 6118

Puc. 47 bnok nepefayn gaHHbeix Grundfos CIU

Bnoku nepenaun gaHHbix ClU npegHasHaveHbl ons
nepegayu gaHHblX, Hanpumep, 3Ha4YeHust
VN3MepPEHWIN N YyCTaHOBMNEHHbIE 3HAYEHUS, MeXAY
Hacocamu TPE n cuctemon ynpaBneHuns
BHYTPMAOMOBBIMU KOMMYHUKauuamu. B coctas
6noka CIU BXoAMT BCTPOEHHbIN UCTOYHUK NUTAHMUS
24-240 B nocT./nepem. Toka n mogynb CIM. Bnok
CIU moxHo ycTtaHaBnuBaTtb Ha DIN-peiike unu
KpPenuTb K CTeHe.
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(NY) umnooAg4

OnucaHue MpoTokon Fieldbus
CIU 100 LonWorks

CIU 150 PROFIBUS DP
CIU 200 Modbus RTU

CIU 250** GSM/GPRS

ClU 271** GRM

CIU 300 BACnet MS/TP
CIU 500 BACnet IP

CIU 500 Modbus TCP

CIU 500 PROFINET 10

* YKasaHHble U3genus He BKIoYeHbl B
CTaHAapTHYO(bI) KOMMMEKTaLNo/KOMNNEKT
obopynoBaHus, ABNAIOTCS BCNOMOraTenbHbIMu
yCTpoWcTBaMu (akceccyapamu) 1 3aka3biBaloTCs
oTAenbHO. OCHOBHbIE NOJIOXEHNS U YCNOBUSA
oTpaxatotcs B floroBope. [Noapo6Hyto
MHGOPMaLMIO N0 KOMNEKTYIOLWUM CM. B
KaTanorax.

[laHHble BCcnomoraTernbHble YCTpoiicTBa He
ABNsAoTCA 06A3aTeNbHLIMU ANIeMeHTamu
KOMMNNEKTHOCTM (komnnekTa) obopyaoBaHus.
OTcyTCcTBME BCrOMOraTesibHbIX yCTPONCTB He
BMMsieT Ha paboToCnoCO6HOCTL OCHOBHOMO
o6opynoBaHus, A11st KOTOPOro OHU
npefHasHaveHbl.

** AHTEHHa He BXOAUT B KOMMMEKT.

18. YTunusauusa usgenus

OCHOBHbIM KpUTEPUEM NpeaernbHOro CoCTOSHNS

n3genus siBnseTcs:

1. 0TKa3 O[JHOM UMM HECKOMbKNX COCTaBHbIX YacTel,
PEMOHT UM 3aMeHa KOTOPbIX He
npeaycMoTpeHbl;

2. yBenuYeHue 3aTpart Ha PEMOHT U TEXHUYECKOe
obcnyxmBaHue, NpuBoasiLLee K 3KOHOMUYECKON
HelenecoobpasHOCTH aKCnyaTaumm.

[laHHoe nagenve, a Takxe y3nbl 1 AeTany JOMKHbI

cobupaTbCs U yTUNU3MPOBATLCA B COOTBETCTBUM C

TpeboBaHMSIMM MECTHOro 3aKoHo4aTeNnbCTBa B

obnacTu akonoruu.
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19. U3rotoBuTtenb. Cpok cnyxobl

MarotoButens:

KoHuepH Grundfos Holding A/S,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*

* TOYHas cTpaHa M3roToBMNeHWs yka3aHa Ha
curpmeHHo Tabnuyke obopygoBaHus.

YNonHOMO4YeHHOE N3roToBUTENEM NULO:

00O «IpyHadoc Nctpa»

143581, MockoBckasi 06nacTtb, MICTPUHCKWIA P-OH,

A. NewkoB.o, a. 188, TenedoH: +7 (495) 737-91-01,

appec aNeKTPOHHON NOYThI:

grundfos.istra@grundfos.com.

MmnopTepsbl Ha Tepputopun EBpasuinckoro

9KOHOMMYECKOrO COoto3a:

000 «IpyHadoc Uctpar

143581, MockoBckasi obnacTtb, MICTpUHCKWIA p-OH,

A. Newkoso, A. 188, TenedoH: +7 (495) 737-91-01,

aapec 3NeKTPOHHOM NOYTbI:

grundfos.istra@grundfos.com;

00O «IpyHadoc»

109544, r. Mocksa, yn. LLikonbHas, 39-41, cTp. 1,

TenedoH: +7 (495) 564-88-00, +7 (495) 737-30-00,

appec aNeKTPOHHOMW NOYThI:

grundfos.moscow@grundfos.com;

TOO «pyHadoc KasaxcTaH»

KasaxctaH, 050010, r. AnmaTbl, Mkp-H Kok-ToGe,

yn. Kbi3-XKnbek, 7, TenedoH: +7 (727) 227-98-54,

afpec 3NeKTPOHHON NOYThI:

kazakhstan@grundfos.com.

MpaBuna u ycnosus peanusauum obopynosaHus

onpeaensTcs yCnoBUsMU JOroBOPOB.

Cpok cnyx6bl 06opynoBaHus coctasnset 10 ner.

Mo ncteyeHUn HasHaYeHHOro cpoka CryxGebl,

akcnnyaTtauus obopyaoBaHust MOXeT GbITb

npoJoskeHa Nocrie NPUHSATUS PELLUEHNUS O

BO3MOXHOCTU NPOANEHNA AAHHOTO NokasaTens.

OkcnnyaTaunsa o60pyaoBaHNs MO HAa3HAYEHMIO

OTNUYHOMY OT TpebOBaHWI HACTOSILLLErO AOKYMEHTA

He JornyckaeTcs.

PaboTbl no npoaneHuto cpoka crnyx6bl 060pyaoBaHMs

[OMKHBI NPOBOAMTCS B COOTBETCTBUM C

TpeboBaHMsMM 3akoHOAaTeNbCTBa 6€3 CHUXEHNUS

TpeboBaHuit 6e3onacHOCTY ANS KNU3HW U 300POBbS

nofen, oxpaHbl OKpy>atoLLen cpebl.

B03MOXHbI TEXHUYECKMNE N3MEHEHNUS.



20. Nudpopmaumsa no yTunusaumm ynakosku

O6was uHopmaLusa No MapkMpoBKe N6GOro TUNa ynakoBku, npumeHsieMoro komnauuen Grundfos

YnakoBka He npeAHa3HaveHa A KOHTaKTa C NULEeBON NpoayKumnei

BykBeHHOe 0603HayYeHne

MaTepuana, 3 KOToporo
HanmeHoBaHue ynakoBku/

o n3rotaBnuBaeTcs
YnakoBoYHbI MaTepuan BCNomoraTtesibHbIX yNaKOBOYHbIX
ynakoBka/
cpeacTB
BCnoMorarenbHble
ynakoBOYHble cpeAcTBa
Bymara n kapToH Kopo6ku/sawumku, BknagbiLum, A
(roppupoBaHHbI kKapToH, Bymara, npoknaakun, NoANoXKN, peLleTku, I s
OPYrow KapToH) dukcaTopbl, HAOMBOYHBIA MaTepuman
PAP

Awmkm (powwarele, paHepHble, 13
[lpeBecuHa 1 gpeBecHble MaTepuanbl  APEeBECHOBOMOKHUCTON NANUTbI), NOAAOHbI,
(nepeBo, npobka) obpeLueTkn, CbeMHble BOPTUKM, MNaHKK,
cukcaTopsbl

P>

-n

OR

Yexnbl, MELLKW, MAEHKKN, NaKeThl,
(MONM3TUNEH HU3KOW NNOTHOCTK) BO3JYLUHO-MNYy3blpbKOBAS NMeHkKa,

P>

duKcaTopbl, HAOMBOYHbI MaTepuan

dukcaTopbl
LDPE
< Mpoknagku ynnoTHUTenbHble (M3 A
5 (nonuaTuneH BbICOKON NNeHOYHbIX MaTepuarnos), B TOM Ynucne LA
I‘:.l—f NNOTHOCTW) BO3YLUHO-NY3bIpbKOBas MneHka,
HD

)
m

Mpoknaakn

nonucTupon
( p ) YNnoTHUTENbHbIE N3 NeHOoNNacToB

P>

PS

Kom6uHMpoBaHHas ynakoBka (bymara n

YnakoBka TMna «CK1H»
KapTOH/NnacTuk)

P>

C/PAP

Mpocum obpalyaTh BHUMaHWE HA MapKUPOBKY Camoli yNakoBKW U/UIN BCIOMOraTeNbHbIX YNakoBOYHbIX
cpeacTs (NpU ee HaHeCEHWN 3aBOJOM-M3rOTOBUTENEM YNaKOBKU/BCNOMOraTebHbIX YNakoBOYHbIX CPEACTB).
Mpu HEOBXOAUMOCTH, B LIENSAX PECYPCOCOEPEXEHNS 1 3KONOTNYECKON 3PHEKTUBHOCTH, KOMNAHUS
Grundfos MOXeT UCnonb30BaTh YNakoBKY W/MMW BCOMOraTesbHble YNakoBOYHbIE CPeCTBa MOBTOPHO.

Mo pelueHnio N3roTOBUTENS ynakoBKa, BCMOMOraTernbHbIe YNakoBOYHblE CPEACTBA, U MaTepuansl U3
KOTOPbIX OHW M3rOTOBMEHbLI MOTYT BbITb U3MeHeHbI. [POCUM akTyanbHy UHOPMALMIO YTOUHSATL Y
U3roTOBWTENS FOTOBOW NPOAYKLMU, yKasaHHoro B pasaene 19. Mzeomosumerns. Cpok ¢y 6bl HAacTosILEero
MacnopTta, PykoBOACTBa MO MOHTaXYy 1 akcnnyaTtaumu. Mpw 3anpoce HEOGX0AUMO ykasaTb HOMep NpoayKTa
1 CTpaHy-N3roToBUTENs 060PYA0BaHMS.
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Kasakwa (KZ) Tenkyxart, KypacTeipy xeHe nanganany 60rbiHLLA HyCKayrblK

MA3M¥HbI
Ber.

Kayinci3aik TexHukacbl 60MbIHLWa

eckepTy 54
1.1 KyxaT Typansl xannbl Manimettep 54
1.2 Kypangarbl TaHbanap xeHe xasbanap MaHi 55
1.3 KbI3MeT kepceTyLUi KbiameTkepnep

BiniKTiniri >KeHe OKbITY 55
1.4 Kayincisgik TexHukacbl 6ovbiHWa

HyCkaynapblH opblHAamayaaH 6onatbiH

kayinTi cangap 55
1.5 Kayinciagik TexHuKacblH cakTayMeH

XyMbICTap opbliHAay 55

1.6 TyTblHyLIbIFa HEMECE KbI3MET KepceTyLui
Kbl3MeTKepriepre apHarnfaH Kayincisaik
TEeXHMKacbl Hyckaynapbl 55

1.7 TexHwvikanbIK KbI3MET kepceTy, 6akbinay

KaHEe MOHTaXxaay >KyMbICTapblH OpblHAAY

KesiHaeri Kayinciaaik TexHukackl Hyckaynapbl 55

Kocankbl Topantap meH GenwekTtepai

[anibiHAay XoHe e3airiHeH kanTa xababiktay 55

=
oo

1.9 Pykcart eTinMenTiH nanganany pexumaepi 56
2. Tacbimanpay XaHe cakray 56
3. Ky>xaTtTarbl cumBongap MeH xasbanap

MaHi 56
4. By#bIM Typanbl xannbl MmanimeTtep 56
5. Opay XaHe XbIMmKbITY 59
5.1 Opay 59
5.2 XKbInxbITy 59
6. Konpany asicbl 59
6.1 AipganatbiH CyMbIKTbIKTap 59
7. KonpaHbiny karmpatbl 60
8. MexaHukanblk 6enikTepai KypacTbipy 60
8.1  KybbIp xenici 60
8.2 UWypabl Tyapipmay xaHe aipingi TYHWbIKTbIpy 61
8.4 [ipin ToKTaTKbIW Tipeynep 62
8.5 [Hipin eHaipmenep 62
8.6 TabaH-TakTa 62
8.7 Typanay 62
8.8 Knemmanblk KopanTblH OpHanacybl 62
8.9 Kuinik TypneHaipriwTi kabbliprara

MOHTaxaay 63
8.10 BenmepneH Tbic MOHTaxaay 63
9. AneKTp KabAbIKTapbIHbIH KOCbINbIMbI 63
9.1 Kayincisgik TexHuka epexeci 63
9.2 OnekTp KopfaHbICbl 64
9.3 OnekTpni KO3ranTKbILW KyaT Ke3iH kocy 64
9.4 CurHangplk kKnemmanapasl Kocy 66
9.5 OnekTpomarHuTTik yinecimainikke can

[ypbIC MOHTaXaay 69
9.6 Papgunokeneprinepai cyarinepi 70
10. ManpanaHyra Gepy 70
10.1  Ky6blIp xeniciH wato 70
10.2 Copfbifa Kyto 70
10.3 Awnnany 6arbiTbiH 6akbinay 71
10.4 CoprbiHbl icke KOCy 7
10.5 bBinik TeiFbI3aarbIWbIH 6enimaey 7
10.6 Icke kocynapablH Xuiniri 71
11. Nanpanany 71
111 XKymbic pexumaepi 71
11.2 Bbackapy pexumaepi 72
11.3 Magsip wonysbl 73
11.4 backapy naHeni 75
11.5 XAJIMbl JEPEKTEP masipi 76
11.6  NMANOANAHY ma3ipi 76
11.7  KYW ma3ipi 77
11.8 OPHATY wmasipi 80
11.9 TeHweynepaiH 6acbiMabIFbI 89
11.10 CbIpTKkbl 6ackapy curHangapbl 89
12. TexHuKanbIK KbI3MeT KopceTy 91
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121 Kuinik TypneHaipriw 91
12.2 Copfbl 91
12.3 OnekTpni KO3FanTKbILL 91
12.4 JlactaHfaH copfbinap 91
12.5 TexHuKanbIK KbI3MET KepceTyre apHarnfaH
Kocankbl 6enikTep MeH XUbIHTbIKTap 91
13. lcTeH wbiFapy 91
14. TemeH TeMnepaTypanappaaH Kopfay 91
15. TexHukanblk cunatTamanap 91
151 AnpganaTtblH CyMbIKTbIK TEMNepaTypachl 91
15.2 Kuinik Typneraipriw kopnychbl 92
15.3 CbIpTKbl WapTTap 92
15.4 Knemanapabl TapTy coTi 92
15.5 CakraHablpfbiluTap MeH kabengid kumacel 92
15.6 KipicTep MeH WwhbifbicTap 93
15.7 [bIGbIC KbICbIMbI AEHTENi 94
15.8 3OnekTpni KO3FanTKbIWTbIH 3NEeKTPik
cunatTamanapsl 94
15.9 KipicTeri KbiCbIM 94
16. AkaynblKTapAbl Taby XaHe Kot 94
16.1 2Kuinik TypneHaipriw 94
16.2 AkaynbikTapabl Taby xaHe X0t 96
17. Tonbimpaywbl GynbiMaap 98
18. BynbIMAbI Kapere xapaTty 102
19. [OaubiHpayuwbl. KbIaMeTTik Mep3imi 102
20. KanTtamaHbl XOI0 XeHiHaeri aknapar 103
1-KocbIMLLA. 206
2-KoCbIMLLA. 206
Eckepmy

Xa60bikmapOdbl MoHmMaxday 6olibiHWa
JXXYMbIcmapfa KipicnecmeH 6ypbIH
amanfaH Ky)xammbl MyKussim 3epmmen
A whbIFy Kaxem. XKa6dblkmbl MOHMaxoay
JXaHe nalidanaHy ocbl Kyxam
mananmapbiHa XaHe xepainikmi

HopMasnap MeH epexesiepae calikec
XKypeisinyi kepex.

1. Kayinci3gik TexHukacbl 60MbIHLIA
eckepTty

Eckepmy
AmanraH xa60biKkmapadbl natidanaHy
ocbl YwiH Kaxemmi 6inimoepi meH
XyMbIc maxipubeci 6ap
KbI3MemKepriepMeH Xype2i3inyi kepek.
A QdusukansiK, olinay kabinemi wekmeyini,
Kepy xoHe ecmy Kabinemi Hawap
mynranap 6yn xa60biKmbl
natidanaH6aynapbl Kepek.
BananapOsbi 6yn xa60biKKa
XaKblHOamyfa mbilibIM casibIHaobl.

1.1 KyxaTt Typanbl xannbl ManimeTtep

Tenkyxat, KypacTbipy xaHe nanganaHy 6ovbliHLwa
HycKaynblk MOHTaxAaay, naganaHy >xeHe
TeXHUKanbIK KbI3aMeT kepceTy bapbicbiHAA
opblHAanybl TMic Ty6erenni HyckaynapaaH Typagbl.
Con cebenTi, MOHTaxaay xoHe nanaanaHy



anablHAa onap TUIiCTi KbI3MeT kepceTyLui
KbI3METKEPMEH HEMECE TYTbIHYLIbIMEH
KapacTblpblnybl TiC. ATanfaH KyxaT YHeMi
*abablKTbl NaganaHy opHblHAa 6onybl kKepek.
Kayincisgik TexHukacbl 6ombiHWa Hyckaynap 6enimiHae
6epinreH Kayinciaaik TexHMkachl 6orbIHLLA Xanmbl
TananTapblH FaHa emec, 1. Kayincizdik mexHukacs!
6bolibiHWa eckepmy coHbIMeH bipre 6acka 6enimaepae
GepinreH apHabl kayinciaaik TexHuKacbl HyckaynapbiH
[a cakTay KaxeT.

1.2 Kypanpafbl TaHGanap xaHe xxa3banap
MaHi

YKabablkTapra Tikenel opHanacTbipblnfFaH Hyckay,

Mblcanbl:

* anHany 6afbiTbiH KEPCETETIH KepCeTKi,

* KaWTa alganaTbliH opTaHbl 6epyre apHanfaH
apblHAbl kenTe KybblpablH 6enrinenyi MiHoeTTi
TOpTINTE OpbIHAANYbI XaHE onapabl ke3 KenreH
coTTe oKyFa bonaTbliHAal eTin cakTanybl Kepek.

1.3 Kbi3meT KkepceTyLli Kbi3MeTkepnep
GinikTiniri )xaHe OKbITY

MaipanaHy, TexHUKanblk kbiaMeT kepceTy, 6akpinay
oHe xabablKTbl KypacTbIpy KYMbICTapblH
OpbIHAANTLIH KbI3MeTKepriep opbiHAanaTblH
XyMblcka caiikec BinikTinikke ne 6onybl kepek.
KblameTkepnepain xayanTtbl 60naTbiH XaHe
onapablH 6akbinaybl TMic MmacenenepaiH wexoepi,
COHbIMEH KaTap OHbIH Ky3blpeT canachl Ty TbiHYLbI
apKblnbl HAKTbI aHbIKTanybl Kepek.

1.4 Kayinci3fik TexHukacbl 60MbIHIIA
HycKaynapbiH opbiHAamayAaH
6onaTblH KayinTi cangap

Kayincisgik TexHvkachl 60MbIHWA Hyckaynapabl
opblHAaMay agaMHbIH AeHcay blfbl MEH ©MipiHe
KayinTi cangapnapabl TYFbi3biN KaHa KoMmanabl,
KopLlaraH opTa MeH xabablkTap yLWiH ae kayin
TeHAipe anaabl. Kayincisaik TexHukachl 60MbIHWA
HyckaynapZbl opblHAamay KenTipinreH ausHabl eTey
6olibiHWa Gapnblk KeningikTik MiHaeTTemMenepaiH
XKOWbINybIHA 9Kerin COKTbIPYbl MYMKIH.
Scipece, Kayincisgik TexHMKacbl TananTapbliH
opblHAamay keneci kayinTepai Tyablpybl MYMKiH:
* ababIKTbIH Heri3ri yHKUUsnapblHbIH By3binysbl;
* anpablH-ana xasblnfaH TeXHUKanblK KbI3aMeT
KepCceTy MeH XeHAey aficTepiHiH )Xapamcbi3abifbl;
* 3NeKTp HeMece MexaHukanblk pakTopnapabiH
acep eTynepiHe 6annaHbICTbl KbI3METKEPNEPAIH
[eHcaynblfbl MEH eMipiHe KayinTi )xafaan Tyablipy.

1.5 Kayinci3gik TexHUKacbIH cakTaymeH
XXYMbICTap opbiHAay

XKyMmbicTapabl aTkapy KesiHae ocbl KyxaTtTa
KenTipinreH kayincisaik TexHmkacbl 6oiblHLa
Hyckaynap, Kayinciaaik TexHukacel 6oMbiHLWA
KonAaHblCTafbl YNTThIK YAFapbiMAap, >KyMbicTapabl
opblHAAyY, TYTbIHYLWbIAAFbI KONAAHLICTAFbI
)abablkTapabl nanganaHy MeH Kayinciaaik
TeXHVKachl cakTanynapbl kepek.

1.6 TyTbIHyWbIFa HeMece KbI3MeT
KepceTyLi KbI3MeTKepriepre apHanfaH
Kayinci3aik TexHukacbl HycKaynapbl

Erep xabapikTap nanganaHyna 6onca, konga 6ap
XblKbIManel TopantTapablH KOpFaHbIC
KopLUaynapbiH AeMOHTaxaayfa ThiibiM
canblHaabl.

OnekTp aHeprusiceiMeH 6annaHbICThl KayinTepaiH
nanpa 6ony MyMKiHWIiNiKTepiH 6onasipmay kaxeT
(TonbiFblpak ManimMeT any yuwiH, maceneH SKE
XKOHe XeprinikTi aHeprusiMeH xxabablikTayLubl
KacinopbiHAapAbIH YiiFapbiMaapbiH
KapacTbIPbIHbI3).

1.7 TexHuKanbIK KbI3MeT KepceTy,
bGakblinay xxeHe MOHTaxaay
XYMbICTapbIH OpbiHAay KesiHaeri
Kayinci3aik TexHMKacbl HycKaynapbl

TyTbIHYLWbI 6apnblk TEXHUKaMNbIK KbI3MET KepceTy,
Gakbinay xeHe MoHTaxaay 6oiiblHIWa 6apnblk
XYMbICTapAblH OpblHAANYNapblH MOHTaXAay XaHe
nanganany 6oiiblHIWAa HyCcKay bIKTbl TOMbIK 3epTTey
6GapblcblHAA XKeTKINIKTI WWamaga onapMeH
TaHbICTBIPbINFAH XaHEe OCbl XXyMblCTapAbl
opblHAayfa pykcat 6epinreH 6inikTi MamaHgapmMeH
KamTamachbI3 eTyi kepek.

Bapnbik )xyMbicTap axblpaTbifFaH Kabablk apKbinbl
Xyprizynepi kepek. XXabablKTbl TOKTaTy Ke3iHae
MOHTaXay xaHe naganaHy HyckaymnbifbiHAa
KepCeTinreH Xymblc TopTibi cakTanybl kepek.
XymbicTap asikTanfaHHaH kewiH 6ipaeH 6apnbik
AeMOHTax/JayLLibl KOPFaHbIC XXoHe CaKTaHAbIPFbiLL
KypbINFbiNapel kanTagaH opHaTbinynapbl Hemece
KOCbInybl kepek.

1.8 Kocankbl TopanTap MeH 6enwekTtepai
AaublHOay XaHe e3A4iriHeH KanTa
xababiKTay

Kypbinfeinapabl kaTa xxababikTay Hemece
TYPNEHAIPY XYMbICTapblH TEK OHAIPYLWIMEH kernicy
6oliblHLWa opblHAAayFa pykcaT eTineai.

dupmanbik kKocankbl TopanTap MeH GernwekTep,
COHbIMeH Bipre eHAipyLLi prupma apKbinbl
KonAaHyfa pykcaT eTinreH TonsiMaarbiTap
naviganaHy ceHimginirimeH kamTamachi3 eTegi.
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Backa eHaipywinepaid Topantap meH 6enwektepai
KonaaHybl, OHAIPYLUIHIH OCbIHbIH cangapbiHaH
navga 6onfaH xayankepLuinikteH 6ac TapTyblHa
oKenyi MyMKiH.

1.9 Pykcar eTinmenTiH naMganaHy
pexumaepi

XKeTkizinywi xxabablkTapablH nanganaHyLwbinblk
ceHimainirine 6. KondaHy asicel 6enimiHgeri
yHKUMOHanNAbIK TaFablHAayFa can KonaaHFaH
Xarganga raHa keningeme 6epinegi. TexHukanbik
nepektepe KepceTinreH pykcaT eTineTiH WeKTi MaH
Gapnblk )xafgannapaa yHeMmi caKtanybl Kepek.

2. Tacbimangay XoHe cakray

XabablkTapabl TackiMangayabl xabblk Baronaapaa,
xabblk aBTOKenNikTepae aye, Cy HEMEC TeHi3
KenirimeH Xypriady kepek.

MexaHukanbik dakToprnapabliH acep eTyiHe
6arinaHbICTbl )abablKkTapabl TacbiMangay wapTrapbl
FOCT 23216 6oubiHWwa «C» ToObIHa caiikec 6onybl
Kepexk.

KanTanfaH xxababikTbl TacbiMangay kesiHae
e3airiHeH XblrmxyblH 6onabipmay yLiH
TacblMangayLwbl Kypangapra 6epik 6ekiTinyi kepek.
XKabpabiktapabl caktay wapttapel FOCT 15150
6oMblHWa «C» TobblHa calikec 6onybl Kepek.
Makcumangbl TafabiHOanFaH caktay Mepa3imi

2 xbIinabl Kypanabl. Copfbl arperaTbiH cakTay
Ke3iHae XXYMbIC AieHrenerid kem aereHae avbiHa 6ip
peT 6ypan 6ekiTy kepek. Xuinik TypneHaipriw
kemiHae 6 anga 1 pet icke KocblnFaH 6onybl kepek.
Bapnbik cakTay mep3simi iwiHae koHcepBauuvanay
Tanan eTinmenai.

Cakray xaHe TacbiMangay TemnepaTypachl

-25 °C-taH +60 °C geMniH.

3. KyxartTtarbl cumBongap MeH
Xasbanap MaHi

Eckepmy

AmanraH HycKkaynapObiH opbiHOanmaybl
adamOapOdbiH deHcaynbiFbiHa Kayin
meHOJipyi MyMKiH.

Eckepmy

AmanraH HycKaynapObiH opbiHOanmaybl
a/1eKmp MoFbIMeH 3aKbIMOanyobiH
cebebiHe aliHanadbl xaHe adamOapdbiH
eMipi MeH OeHcaynbIfbl yWwiH Kayinmi
candap 6ona anadsbl.

Eckepmy

blcmebik cylibiIKmbiKneH Hemece
& *a60biKmapdbiH 6emiMmeH xaHacy

Kyliikmepze xoHe OeHeze aybip 3aKbIM

Kenynepzae aKeJlin coOKMbIpybl MyMKiH.
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Kayinci3dik mexHukacb! 60lbiHwWa
HycKkaynapObl opbiHOamay Xab60biKmbIH
2YARPLINY| Gy 3bISTYbIHA XKAHe 6YniHyiHe akenin

COKMbIPYbI MYMKIH.

Xymbicmbl xeHindememiH xaHe

XKa60bIKmbIH Kayinci3 natidanaHybIH
smbin Kayine: v

KaMmamachkI3 ememiH ycbIHbICMap

Hemece HycKaynap.

4. BynbiM Typanbl xannbl
manimeTTep

AtanfaH kyxat 22 kBT-TaH 4-nontocTik xaHe 30 kBT-
TaH 55 kBT-ka geniHri 2-nontocTik Grundfos CUE
Hemece Danfoss VLT xwinik TypneHgipriwutepiMeH
1000 cepusacbiHaarel TPE, 2000 cepusicbiHaafb
TPE copfbinapbiHa Tapanagbl.

ByMbIMHbIH KYPbINbIMbI

TPE copfbinapsl - kente ky6blpnapMeH Cbi3blKTafbl
6ip caTbinbl opTagaH Tenkil gapa XuinikTi-
peTTenywwi copfbinap. Copfbill XaHe apblHAbI kenTe
kybbipnap 6ipaen guametpre ne. Copfbinap aye
cankblHAATybIMEH aCUXPOHAbI 3MeKTpni
KO3FanTKbIWNeH xababikTanFaH. Copfbl MeH
anekTpni Ko3ranTkbiWw GinikTepi e3 apanapbiHaa
6yaTTbl KOCbINbICTNEH KAaTTbl KOCbINFaH. CopFbl
GiniriHiH TeIFbI3garbiwbl - PN16 opbiHganynapsl
YLWiH MexaHukanblk TeHaecTipinmereH, PN25
opblHAanynapbl ywWwiH MexaHukanblk TEHAECTIpIinreH.
Copfbl KypbInbIMbl COPFbIHbIH 6acTuek 6eniriH
(KkO3FanTKbILW, LLAM MEH XYMbIC AeHreneri)
TEeXHUKanblK KbI3MET KOPCETY MEH XeHAeY YLUiH
COpfbiHbl KyObIp XeniciHeH ToNblKk AEMOHTaXAaycCbl3
wewlyre MyMKiHAik 6epeai. Pagnangbl xxaHe ecTik
KYLUTEP MOWMbIHTIpEKTEPMEH KabbingaHaabl,
COHAbIKTaH copfbl 6eniringe MovbIHTIpeKkTep Tanan
eTinmenai.

Copfbl knmachl 1 cyp. 6epinreH.

TMO04 9586 2115

1-cyp. Copfbl Kumachl



MaTtepuangapabiH epeKweniri

CopfbiHbIH (hupmanbIK TaKkTanwachl

PN 16 1yee  ve: 7 vIER % cruverosX
AWk. Ataybl MaTtepuanaap EN/DIN
Woiteir 25 Model
1 Copfbl kopnycbl EN-JL 1040
B G250 Y © LYy o Py & P
et EN-JL 1030 i/t I I = 7 C v
2 Xymbic geHreneri EN-GJL-200, kona 21093 B
Cusnio - - et €
ToT GacnanTbIH 1.4301
3 Binik/ mydra Gonat ’ 2-cyp. CopfbiHbIH MpManbIK TakTanwacs!
Y Tor GacnaTeiH 1.4301/
X : 6onat/6onat 1.0301 AWK, MarbiHacLIH awy
nexkTpni- .
4 Koaran’z'xbu.u II-EUI\?MSIJHLZ%O EN-JL 1040 1 CopFblHbIH af1enki Genrici
wambl YnrinepaiH 6enrineHyi ceris caHabl OHIM
EKiHwWi MapTe 2 Hewmipi, PPXXXXAA dopmaTbiHaarel eHAipic
ThIFbI3AAFbILL EPDM koAbl (PP - 3aybITTbIH 6enrinenyi, XX - xbin
o Tnchcbyansnsn xaHe AA - eHAiIpic anTachbl), CepUAIbIK HEOMIpI
TS?S;M;E:L MeTanaapmeH 3 Araynbl 6epy
caKMHan KaHbIKKaH rpacut 4 Ataynbl KbiCbIM
KpemHuii kapbugi ~ —

- 5 Makcumangbl ainHanbIC Xuiniri
5.:?23;“;?33“ KpemHuii kapbugi 6 ATaynbl KbiCbiM/MaKC. aitAanaTtbiH CYyNbIKTbIK
caknha Temnepartypachbl
Canpinaynbik Kona CuSn10/ 7 MEI (aHeprus TmiMainiriHin MUHUManai Haekci)

5  Tbifbl3aarblll XesneH 21093 8 MoK, %
cakua CuZn34Mn3AI2Fel-C 9 [anbinaayibl en/TexHuKanblk WwapTTapabiy
HeMmipi
PN 25 10  HapsbikTarbl WelFapblny 6enrinepi
AiiK. Ataybl MaTepuangap EN/DIN 22 kBT-TaH 4-nontocTik xaHe 30 kBT-TaH 55 kBT-Ka
ENGJS- neninri 2-nontoctik 1000 cepuacbiHaarel TPE, 2000
1 Coprblikopnyce  L@PTOPIsAC EN-JS 1025 cepusicbiHaafbl TPE copfbinapbl copfbiFa
z%aotﬁlgrﬁﬁ tovielH KypacTblpblnaTblH HEMECE XeKernen opHaTbiNnaTbiH
Woren Grundfos CUE Hemece Danfoss VLT xwuinik
2 Kymbic geHreneri EN-GJL-200, EN2'J1|6;g30 TypneHaipriwTepivMeH xababikTanagsl.
Kona CuSnjO Xuinik TypnenaipriwTii oupmansik
16—0T GacnanTbiH 1.4301 TaKTanwachl
onar )
3 binik/ a
MKIMY®TA o GacnanTen 14301/ o/
6onat/6onat 1.0301 GRUNDFOS 2\
OnekTpni- o 1 T/C: CUE202P1M2T5E20H 3
4 KO3FANTKbIW LUOl/IbIH _25 EN-JL 1040 3:—:?:#&:0;3/?456" SIN: 1234566234
wambl EN GJL 250 5 ———— IN: 3x380-500 V 50/60Hz 3.7A
6 —f——— OUT: 3x0-Vin 0-100Hz 4.1 A 2.8 kVA
EKiHLLli MQpTe EPDM 7 —1—— CHASSIS/IP20 Tamb. 45C/122F —————————————1— 38
ThIFbl3aafbill FXM IIIIIIIIIIIBAB CODEImN MADE IN DENMARK ———9
AdHanManb! KpeMHwii kapbupai clls Seoe manmual for prouse
Anddy3nanbIK ﬁ
ThIFbI3AAFLILL © ce I 10
cakuha MeTangapMmeH

KaHblKKaH rpacout

KosranmanTbiH
ThIfbI3AafbIL
caknHa

KpeMHwii kapbuai

CaHblnaynblk
5  Tbifbl3garbiw
cakuHa

Kona CuSn10/
XKesneH
CuZn34Mn3AI2Fel-C

CAUTION:

SEE MANUAL / VOIR MANUEL
WARNING:

STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE

4 MIN APRES DECONNEXION

TMO04 3272 3808

3-cyp. XKuinik TypneHaipriwTiH oupmanbik
TakTanwachbl

MarfbiHacbIH awy

1 CUE (6y#bim aTaybl)
202P1M2... (iwki koA)

2 Byiibim Hemipi 12345678

57

Kasakwa (KZ)



(Z)) emdecey

AWK. MarblHachbIH awy AWK. MarblHacbIH awy

Cepuanslk Hemip 123456G234 KosranTKblIL KepHeyi, XWinik xaHe
3 YL COHFbI CaH eHAipinreH 6 Makcumanabl Wheifbic TOK. Makcumanabl
KYHiH kepceTegi: 23 - anta HeMmipi, an 4 - 2004 xbIn LbIFBIC TOK, epexe GoWblHWa a4eTTe CopFbl
4 OneKTpni Ko3FanTKbIWTHIK GinikTeri aTaynbi TypiHe GaiinaHbicTel Gonaze!
kyaTbl [KBT] 7 KopfaHbICc geHrei
5 Ataynbl KyaT 6epy, XUinik xaHe Makcumanabl 8 Makcumangbl koplaraH opta TemnepaTypachbl
Kipic ToK 9 [aibiHaaywbl en

10  HapsbiKTarbl WbiFapbiny 6enrinepi

daenki 6enri

Kog Msicansbl TP E 65 -120 /2 -S -A -F -A -BQBE
Copfbl TYpi |
1000, 2000 cepusicbiHAaFbl XWiNiKTi peTTenyLwi
3NeKTpNi KO3FranTKbIWNEH copfblnap
ApblHAbl KenTe KyobipabliH ataynsl gnameTpi (DN)
ATaynbl KbICbIM
KosfanTkpll NOMKOCTEPiHIH CaHbl
S 3aybITTa OpHaTbINFaH KbiCbIM aiibipmack! gatyurimer 2000 cepuscbiHaarbl TPE
NC Siemens Ko3FanTKbILLbIMEH XaHe XuinikTi Typnexaipriwnex 1000 cepuacbiHgarsl TPE
SC 3aybITTa opHaTbIfFaH KbICbIM ablpMachl JaTYUriMeH xaHe Siemens
Ko3fanTKbiWbiMeH 2000 cepusacbiHgarsl TPE
Copfbl opbiHAaNybIHbIH koAbl Keneci koaTapAabIH yinecimainirine pykcart
eTinrex:

A Basanblk opbiHAany
A3 PN 25 cnaneui
B CTaHAapTThl eMeC 3MeKTpIi KO3FanTKbILL
| PN 6 dpnaHeui
X ApHaibl opblHgany
Ky6bipnapfa kocbiny Koabl:
F DIN dnaHneui
o YKanfacTblpfbiLl
MaTtepuan koabi:
A Basanblk opbliHAany
| Copfbl KOPNYyCbl MEH 3NEKTPII KO3FaNTKbILWThIH LWaMbl 1.4308 ToT 6acnanTeliH 6onaTTaH xacanfaH
z Copfbl KOPMYChl )XaHe 3NeKTPIi KO3FanTKbIWTbIH WaMbl KOnagaH xacanfaH
B XKyMmbic AeHreneri konaaaH xacanfsaH
S XXymebic aeHreneri 1.4408 ToT 6acnanTbiH 6GonaTTaH XxacanfaH
[e] CopfblHbIH KOPMNyChI LapTapi3aec rpadUTneH WOoNbIHHAH, )XYMbIC AI@Hreneri WonbiHHAaH acanfaH.
Y CopfblHbIH KOPNYCbI LWAPTapi3Aec rpacuTNEH LWOWbIHHAH, )KYMbIC AGHreneri KonaaaH xxacanfaH.
Q CopfblHbIH KOPMYCbl LIAPTaPI3AEC rpacmTneH WONbIHHAH, XXYMbIC AeHreneri 1.4408 ToT 6acnanTbiH

GonaTtTaH xacanfaH
BinikTi TbifbI3gaFbIWTbIH KOAbI, COPFbIHbIH NNACTUK XXaHEe pe3eHke KOMMOHEHTTepiH Koca anfaHaa,
GekiTKiWw cakMHagaH backa

BinikTiH 6ynip XakK Tbifbi3aanyblHbIH KOATapbl

Koa Mbicans! B|Q|B|E
Grundfos ThifbI3AafbIW TYPiHiH 6enrinenyi:
BekiTinreH xakKTaymeH cakuHanbl Tbifbl3AarbiLL
CcUNbMOHABIK ThIFbI3AaFbILL
TeHAecCTIpinreH cakuHanblK Thifbi3AarbIL
Tywicnenik 6eTTiH ayAaHbl KEHENTINreH cUNbMOHABIK ThIFbI3AafbILL
Tynicnenik 6eTTiH ayaaHbl KEHEWTINTeH cakMHanbIK Thlfbl3garblw
ThifbI3AaybIWThIH KO3FfanManbl 6enikTepi 6eTTepiHiH MaTepuansl:
CypMmeMeH cikgipinreH rpadguT
CuHTeTVKanblK Wamblp CiHAipinreH rpacdut
KpemHwuit kapbuai
TipkenreH 6enikTiH MaTepuansbi:
CuvHTeTVKanbIK Waiblp CiHAipinreH rpacduT
KpemHuit kapbugi
Bonbdpam kapbugi
EkiHWi KaWTapa Tbifbl3Aafblll MaTepuan:
EPDM
NBR (HUTpunbai kayuyk)
dTOpKay4yK
FXM

oW [Pw>» (IOUW>

c

m<Tum

YKababIKTbiH XeTKi3iNiM XXUbIHTbIFbIHAA PETTeYNepai, TeXHUKanbIK KbI3MeT KepceTyAi XoHe TararbiHaanybl
6oibiHLWa KonaaHyAbl XKy3ere acblpaTbiH Kepek-kapakTap MeH kypan-caiMmaHaap 6onmanabl. JaribiHaaywblHbIH,
Kayinciafik TexHukacbl TananTapblH ecenke anyMeH CTaHAapTThbl Kypan-caiManaapabl KONAaHbIHbI3.
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5. Opay XoHe XbINKbITY

5.1 Opay

YKabablkThl any kesiHae 6ymaHbl xaHe XababIKTbl
TacbimMangay kesiHae opblH anybl MyMKiH 3aKbiMFa
TekcepiHis. KantamaHbl kongaHy anabliHaa iwinae
KyxaTTap eHe KilukeHTaln GenwekTep KanMaraHbIH
MYKUSIT TeKcepin anbiHpl3. Erep anbiHFaH xabablk
TancbIpbICbIHbI3fa CaNKEC KenMece, XababIKTbl
XeTKisyLire xabapnacblHbl3.

Erep xababik TacbiMangay kesiHae 6yniHce,
TacbiMangay komnaHusicelmeH bipaeH
xabapnacblHbl3 xaHe xabablk xeTKidyLuiciHe
xabapnaHpi3.

YKeTkidyLwwi e3imeH Gipre bIKTUMan 3akblM kenynepai
MYKUAT Kapan any KyKblfblH cakTanapl.
KanTamaHbl 010 eHiHaeri aknapaTtTbl

20. Kanmamatbl ot xeHiHOeai aknapam 6eniMHeH
Kap.

5.2 XbinxbITy

Eckepmy

KonmeHn amkapblnambiH kKemepy xaHe
A muey-mycipy XyMbicmapbiHa

KambIicmbl Xep2inikmi HopmManap MeH

epexenepdi cakmay Kepek.
Xa6dbIKkmbI Kyam 6epy kabeniHeH
yaapLItl k@emepy2e mbllibIM casibiHaobI.

Eckepmy

CopfbiHbI aWbI XX9He OpHamKaHHaH

KeliH, COpFbIHbI KEMepYy Cbi3blKkmaphbl
A apKbINnbl mypakmel Kyiide ycmay Kepek.

Haszap aydapbiHbi3: 90emme cOpFbIHbIH

aybIpsbIK opmasnbifbl 371€KmMp
KO3FanmKbIWbIHA XaKbIH OPHasiacKaH.

CopfblHbl iINMEKNEH XaHe inmek bypaHMeH keTepy
Kepek. 4 xoHe 5 cyp. kap.

[

TMO02 7009 2303

4-cyp. XKuinik TypneHaiprilwiHii kemerimeH
opHaTbinFaH TPE copfbl cxemachl 6enek
opHaTbinagbl

ffiimez====

ek
Ly

TMO7 1343 1418

5-cyp. XKuinik TypneHaiprilimeH opHaTbInfaH
TPE copfbl cxemachl

6. KonpaHy aschbl

TPE copfblinapbl kKeneci kocbiMLwanapfsa apHanfaH:
* opTanblKTaHAbIPbINFaH XbINbITY Xyiienepi;
XbINbITY Xyenepi;

ayaHbl cankblHAATKbILW Xyhenep;
opTanbIKTaHAbIPbINFaH cankeiHAATY Xyenepi;
CyMeH xabablkTay;

eHAipicTik npouecTep;

* ©HepKacCinTik cankbiHAATY.

6.1 AnpanaTblH CYMbIKTbIKTap

Tasa, TYTKbIPIbIfbl a3, arpeccuBTIK EMEC XaHe
KapblnbIC Kayni oK, KaTTbl HEMeCe Y3blH TanLUbIKTbl
KOCbINbICTAPChI3 CYMbIKTbIKTap.

Kavita anganaTblH CYNbIKTbIK COPFbl MaTepuanbsiHa
MeXxaHuKanblk HeMece XUMUSINbIK 9cep eTneyi Kepek.
KainTa anganaTbliH CyMbIKTbIKTapAblH Mblcanbl
6onbin TabblnaTeiHAap:

* opTanbiKTaHAbIPbINFaH XbIbITY XyhenepiHe
apHanfaH cy (cyablH canachl Xblny xywnenepiHaeri
Cy YWiH KabbingaHFaH cTaHaapTTap TanantapbiHa
calikec 6onybl THic);

cankblHAATKbILW CYMbIKTBIKTap;

TYPMbICTbIK bICTbIK CYMEH KaMTamachl3 eTyre
apHarnfaH cy;

OHEPKaCINTIK CYyMbIKTbIKTAp;

KyYMCapTbIfiFaH cy.
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Erep cy/bIKTbIKTbI KaiTa aijayMeH KaMTamachi3
eTy kaxeT 6onca, TbIfbI3Ablfbl )XaHe/Hemece
TYTKbIPMbIFbI CY ThIFbI3AbIFbl )KOHE/HEMECE
TYTKbIPMbIFbI )KOFapbl 6onca, oHaa 6yn xarpanaa
Keneci pbakTopnapfa Hasap aygapy kepek:

* KbICbIMHbIH TOMEHAEYI;

* rmgpaBnukanblk KyaTTbiH TOMEHAEYi;

* COPfbIHbIH TYTbIHbINATbIH KyaTbIHbIH apTybl.
MyHAaan xafaanaa coprblnapabl Xofapbl KyaTThbl
ANEKTP KO3FaNTKbILITAPbIMEH XabablKTayFa xargaii
)acay kepek. KymaH TyblHOaFaH xafganaa
Grundfos komnaHusicbiHa xabapnacbiHbI3.
CrtaHpapT peTiHae 6enrineHreH EPDM (atuneH
nponuneHai kay4yk) 6exiTkiw cakmHanap HerisiHeH
CY YLiH Xapamabl.

Erep kavita aiganatbiH cyna muHepangbi/
CUHTeTUKanblK Mainap Hemece XUMUSAnNbIK 3aTTap
6onca Hemece cyabl emec, 6acka CyMbIKTbIKTapAbl
KanTa angay KaxeTTiniri TyblHAaca, oHAa on yLiH
TWicTi MaTepnangaH OeHrenek kuMagarbl 6ekiTkiw
CakuHaHbl TaHA4ay Kepek.

7. KonpaHbiny Karuparbl

TPE copfbinapblHbIH KOnAaHbIny KaFuaaThbl Kipic
kenTe KybblpAaH LbIFbICKA XbIMKUTBIH
CYWBIKTBIKTbIH KbICBIMbIH @pTThlpyfa Heri3aenreH.
KbicbiMAbl apTTbIpy 3NEKTP KO3FanTKbIL GiniriHeH
COpPFbIHbIH BiniriHe xanfacTbIpFbll apKbibl
MexaHUKanblk 3HepPrusiHbl aiHanMarbl XXyMblC
AeHreneri apkblnbl CYMbIKTbIKka 6epy )onbiMeH
xyprisineai. CyMbIKTbIK KIDICTEH XYMbIC
OeHreneriHii opTacbiHa, 0aH KeliH KanakLanapbl
6onbiMeH afaabl. OpTafaH Tenkill Kyw acepiMeH
CYWBIKTBIK XbINAaMAbIFbl apTbiM, KUHETUKaMbIK
3Heprusa apTbin, KbiCbIMFa Typnengipineai.
LWnbipwblk kamepa (yny) XymblC AeHreneriHeH
CYMbIKTBIKTbI XKMHaYFa )aHe OHbI LWbIFbIC haHeLke
GarblTTayrFa apHanfaH.

XKuinik TypneHaipriwi Xuinikti apTTeipy Hemece
TOMEHEeTY XOoIbIMEH XaHe KyaT bepyLli kepHey
3MeKTPni KO3FanTKblLWbIHbIH aMNAUTyAanapbiMeH
yw dasanbl aCUHXPOHAbI ANEKTPi
KO3FanTKbILWbIHbIH @aiHanbIC XWIniriH xy3ere
acblpagpbl. LLbIFbIC XKWinik NneH kepHeyai peTTey
eHAIK-UMNYNbCTiK MoaynsaumsaHbelH (EVMM) kemerimeH
Xy3ere acbipbinagbl.

8. MexaHukanblk 6enikrepai
KypacTbipy

Eckepmy

Ke3 kenzeH KypacmbIpy yMbicmaphbl,
A KbI3Mem Kepcemy MeH mekcepic muicmi

6inim anydaH emkeH KbI3Memkepiep

apKbInbl Xypai3inyi kepek.
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Eckepmy

Kypacmbipy meH natidanaHy ocbiHOal
A Xab0biKKa KolibliambliH xepainikmi

mananmap meH cmaHdapmmapOobi

ecerike asia ombIpbIn Xyp2i3inyi kepek.

Eckepmy

blcmbik Hemece cybiK cylibiIkmblIKmMapob!

Kalima atiday ke3iHOe,

KbI3MemkepsiepOiH bicmbIK Hemece

cybiK 6emmepMeH XaHacy MyMKiHOieiH
6ondbIpmay Kaxem.

CopfbiHbl KOPMNYCTbIH HEMECE NnacTuHagarbl
CaHpblnaynapfa opHaTbIfIFaH XaHe KenaeHeH
ky6bipFa xanfaHraH bypaHaanapmeH 6epik TabaHra
6ekiTiHi3. Copfbl aneKTpni KO3FanTKblLWbl TiK Kynae
6onybl KEpPEK XaHe XoFapbl kapai 6aFbITTanybl Kepek.
OneKkTpni KO3FanTKbILTbI XXOHE XWinik
TYPNEHAIPriTi XeTKiNiKTi cankbiHAATyAbl
KamTamacbI3 eTy YLUiH 3MeKTP KO3FanTKbILbIHbIH
XengeTkiw kankaHaapbl MeH Xuinikteri
TypneHaipriwuTepain kabbiprara Hemece 6acka
KO3fanManTblH HbiCaHFa AEeWNiHri KalbIKTbIK KEMiHAE
50 MM 6onybl kepek.

Copfblifa KbI3MET KOPCETY KAHE XbIMKbITY YLUiH
ANeKTp KO3FanTKbILbIHbIH XXOFapfbl Xafbl MeH Tebe
apacblHAafbl apanblkTbl KeM gereHge 1 m
CaHblnayMeH kamTaMachi3 eTy KaxerT.

Copfbl KOPNyCbIHAAFbI KEPCETKINEP XKYMbIC
CYMbIKTbIK afblHbIHbIH 6afbITbiH kKepceTeai.

8.1 KyObIp xenici

Copfblfa AeWiH xaHe ofaH KeniH TUeKTi
KnanaHAapAbl OpHaTy yCbiHbinaael. byn afbisy
KaXeTTiniriH GonabipMayfa MyMkiHAik 6Gepeai.
TeXHVKanbIK KbI3MeT KepceTy Hemece XeHaey
Ke3iHAEe COPFbIHbIH XYMbIC CYMbIKTbIfbI.

Copfbl KOPMyCbIHa KOCbINFaH ke3ae, KepHey
ky6blpnapaaH 6epinveyi kepek.

Ky6blpnapabiH enwemaepi Tanan eTineTiH
COpFblHbIH 6acklH eckepe OTbIpbIN, AYPbIC
TaHAdanfaHblH KapacTbipagbl.

CopfblHbl NacTaHyAaH XaHe LeriHainepaeH kopray
YLUiH, ON eLKaLlaH XYNeHiH eH TOMEeHTi HyKTeciHae
opHaTbiniMaybl kepek.

Ky6bipnapabl MOHTaxaay aye ThifblHAaPbIHbIH,
naviga 6ony MyMmKiHAIriH, onapablH acipece, 6 cyp.
KepceTinreHgen eTin copfbilw KyObIp xenicinae
TonblKkTan 6onmanTeiHAAlM eTin Xyprisinyi kepek.
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6-cyp. Kybbiprnapabl copy xafblHaH AypbiC
KoHdUrypauusinay

Coprbl aliday Ky6bIp xeniciHOe xabblK
mueKkmi knanaHMeH XyMbIc icmeld
anmaliobl, ce6e6i ocbiHbIH 9CepiHeH

natida 6onywsl memnepamypaHbiH
Kemepinyi, coHbiMeH 6ip2e 6yObIH
my3inyi coprbiHbIH 6yniHyiHe akenin
COKmMbIpaodsbl.

OcblHaan kayinTi 6ongbipMay yLiH COpFbl apKbinbl
CYWBIKTBIKTbIH €H MMHUManabl afblHbl KAMTamach!3
eTiny kepek. byraH 6akka ariHanmaHbl Hemece
6ypma marucTpanabl opHaTyMeH HeMece CopfFbl
anpay XafblHaH aHanorTik TopanmneH Kon
xeTkisineai. Muiumangbl 6epy makcumangbl MOK-
MeH HykTegeri 6epyaeH 10 %-abl Kypaybl kepek.
Makcumangbl NMOK-MeH HykTeaeri wama MeH apblH
WwamManapbl hupManblk TaKkTanwana KenTipinrex.

8.2 LWlyabl Tyabipmay XaHe pipingi
TYHLWbIKTbIPY

CopfblHbIH OHTaNIbl )XYMbICbIHA KOM XeTKi3y YLUiH,
coHAaw-ak Wy MeH Aipingeyai azanTy yLiH
COpPFbIHbIH AipiNiH TYHLWbIKTLIPY XOnaapbiH
KapacTblpy kepek. CoOpfblHbIH KO3FanTKbILL
POTOPBbIHbIH X8HE XYMbIC AeHreneriHiH anHanybl,
KyOblpnapaarbl afblH Wynap MeH Aipinaepai
Tyoblpagbl. KoplwaraH opTara acepi cybbeKkTuBTi,
O XXYWEeHIH KanfaH afieMeHTTepiHiH MOHTaxaanybl
MEH afaanbliHa 6annaHbicTbl Gonaabl.

Ly meH gipingepai 6onabipmay yLwiH eH Tuimai
Kypangap 6etoHablk TabaH, Aipin TOKTaTKbIL
Tipeynep MeH gipin eHgipmenep 6onbin Tabbinaasl.

o

(o]
TMO02 4993 3202

7-cyp. Copfbl TabaHbl

A [ipin eHgipme

B BeToHAablk TabaH

C [ipin ToKTaTKbIW TipEy

8.3 BetoHpblk TabaH

Grundfos koMnaHusicbl COpfbiHbI 6aprblk COpFbl
TopabblH TypakThbl TipeyMeH kamTamachl3 eTy YLiH,
OChbl YLUiH XeTKIiNiKTi keTepriw KkacueTi 6ap
6eToHAbIK TabaHFa opHaTyabl ycbiHaabl. TabaH ke3
kenreH TepbenicTi, xeninik aedopmaumsanapgbl
XaHe COoKkblnapabl CiHipyre kabineTTi 6onybl kepek.
OMnupurkanblk kaFuaa Heris 6onbin Tabbinaab!:
6eToHAbBIK TabaHHbIH canMarbl COpFbl TOPabbIHbIH
canmarbiHaH 1,5 ece apTblk 6onybl kepek. COpFbIHbI
TabaHFa OpHaTbIHbI3 XXaHEe OHbl BeKiTiHi3.

+
<

TMO03 9190 3507

8-cyp. beToHAbIK TabaHHbIH enwemaepi

BeToHAbIK TabaHHbIH YCbIHbINATLIH Meniepnepi

Copfbl canmarbl BuikTiri  ¥3bIHAbIFbI EHi
[kr] [Mm] [Mm] [Mmm]

150 280 565 565
200 310 620 620
250 330 670 670
300 360 710 710
350 375 750 750
400 390 780 780
450 410 810 810
500 420 840 840
550 440 870 870
600 450 900 900
650 460 920 920
700 470 940 940

< DN 200

750 480 970 970
800 490 990 990
850 500 1010 1010
900 510 1030 1030
950 520 1050 1050
1000 530 1060 1060
1050 540 1080 1080
1100 550 1100 1100
1150 560 1100 1100
1200 560 1130 1130
1250 570 1150 1150
1300 580 1160 1160
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Copfbl canmarbl BuikTiri  ¥3blHAbIFbI  EHI
[kr] [Mm] [mM] [Mm]

1350 590 1180 1180

1400 600 1190 1190

1450 600 1200 1200

1500 <DN 200 610 1220 1220

1550 620 1230 1230

1600 620 1250 1250

1650 630 1250 1250

1700 635 1270 1270

800 450 1400 800

1000 450 1400 1000

1200 450 1400 1200

1400 500 1600 1200

1600 500 1600 1350

1800 500 1600 1500

2000 550 1600 1600
2200 DN 300/ 550 1700 1700
2400 DN 350/ 550 1800 1800
2600  DN400 "gop 1800 1800
3000 600 2000 2000
3400 680 2000 2000
3800 760 2000 2000
4200 840 2000 2000
4600 920 2000 2000
5000 1000 2000 2000
5400 1080 2000 2000

8.4 [ipin ToKTaTKbIW Tipeynep

LipinaiH FumapaTka 6epinyiH anablH-any yLwiH,

6eToHAbIK TabaHAb! Aipin TOKTaTKbIW TipEKTEPMEH

okwaynay yCblHbINaabl.

[ipin ToKTaTKbIW Tipeynepai AypbiC TaHAay yLiH

Keneci aepektep KaxeT:

* [ipin TOKTaTKbIW Tipeynepre apekeT eTyLwi
KyLiTep;

* OHbIH pPeTTenyiH eckepyMeH anHanbIC XMWiniri;

* % GonblHLWa Jipinai TokTaTtyaarbl Tanan eTineTiH
AeHreit (yCblHbINaTbiH MaH - 70 %).

[ipin TokTaTKbIW Tipeynepai TaHgay HakTbl XKYMbIC

wapTTapblHa 6ainaHbicTel 6onaasbl. Jypbic

TaH4anmaraH TipeyiwTep Aipin AeHrewniHiy

XofapblnaybiHa ce6en 6onybl MyMKiH. CoHAbIKTaH

Aipin ToKTaTKbIW TipeyAaiH Typi Tipeynepai XeTki3yLwi

apKbInbl YCbIHbINYbI KEPEK.

Erep copfbl gipingeyre kapchl TipekTtepmeH 6eToH

TabaHfa opHaTbinFaH 6onca, oHAa eki XafblHaH

KyObIp xeniciHe Kocbinybl Aipin eHaipmenep

apkbInbl Xyprisinyi kepek. byn pnaneutepae

COPFbIHbIH iMiHYiH angblH any ywiH MaHbI3abl.

8.5 [Oipin eHpipmenep

[ipin eHaipmenepi MblHanap yLwiH opHaTbinaabl:
* afanaTblH CYyMbIKTbIK TeMNepaTypacbIHbIH
aybITKYbl HOTUXXECIHEH XbINYnblK YNFatoaaH
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Hemece KyObIp XeniCiHiH KbiCbinyblHaH 6onaTbiH
nedopmauusnapabl etey;

* KyObIp xeniciHaeri KbICbIMHbIH KYPT apTyblHaH
6onaTtblH MexaHuKanbIK XXykTemenepai
TeMeHaeTy;

* KyOblIp XeniciHae MexaHukanbIK KypblnbIMMeH
6epineTiH Wyabl X0t (TEK pe3eHKeneHreH aipin
eHrisynep).

Aipin eHdipmenepi Ky6bip xeninepiH
ypaa? | MOHMaXdayObiH Oon emecmikmepiH
emey ywiH opHambliIMaynapbl Kepek.

[ipin enaipmenep opHaTbinynapbl TMiC copfblgaH
MUHUManAbl KawbIKTblk dnadeyTiH 1-1,5 ataynbl
nvnametpiH (DN) kypanabl. Byn gipin enaipmenepae
Typ6yneHTTiK aFbiHHbIH Nanga 6onybiH
6onabipmayfa xaHe apblHAbl KyObIp xeniciHae
KbICbIMHbIH MUHUManbl TOMeHAeyi kesinae copy
YLWiH OHTalNbl WapTneH KamTaMachi3 eTyre
MYMKiHAIK 6epefi. AFbIHHbIH XOFapbl Xblnaamablfbl
(5 m/c xofapbl) yrikeHipek enwemaeri gipin
eHaipMenepiH opHaTy yCbiHbINaabl.

8.6 TabGaH-TakTa

Kelbip copfbinapablH KOPMYCbIHbIH TOMEHTI
xarbiHga Grundfos doupmachbiHbIH TabaH-
TakTanapblH OpHaTyFa MyMKiHAik 6epeTiH
O6ypaHpanbl caHbinaynap 6ap. TabaH-TakTa kepek-
Kapak peTiHae XeTkisineai xxoHe xekenem
Tanceipbic 6epineai. TabaH-TakTa enwemaepiMmeH
Gipre 2-KocbiMwa KepceTinreH.

8.7 Typanay

Tenkenik MydpTameH copfbinap YLUiH anekTpni
KO3FanTKbILLTbl AEMOHTaXAAy YCbIHbINMMaNAbI.
OnekTpni KO3FranTKbIWTLl MOXO6YpPNi AeMoHTaxaay
XarganbiHAa, OYPbIC KbIBMET KOPCEeTY YLUiH 3nekTpri
KO3FaNTKbILWTbIH WaMblH Aa wewy kaxeT. Kepi
xarganga 6inik TeiFbi3aarbllblHA 3aKbIM Kenyi
MYMKiH.

8.8 Knemmanbik KOpanTbiH opHanacybl

Knemmanseik kopantbl 90° 6ypbllbiHa 4 KyRAiH Ke3

kenreHiHe 6ypyfa 6onagabl.

Byn keneci »onmeH xy3ere acbipbinabl:

1. KaxeT 6onfaH xargaaa MydTaHblH KOpFaHbILL
KaKnafblH OypaybILLThIH KEMEeriMeH ansin
TacTanabl. CoHbIMeH Gipre mydTaHbIH ©3iH anbin
TacTayablH KaxeTi 6onmangbl.

2. CopfblHbl aneKkTpni Ko3fFanTkbiWneH 6ekiTeTiH
GypaHganapAbl WhiFapbiHbI3.

3. OnekTpni KO3FaNTKbILWTLI Tanan eTineTiH Kyire
Gypanabl.

4. bypanpanapAbl KanTa opHaTagbl XaHe onapabl
KaTTbl bekiTeai.

5. KopfaHbIC KanTamacblH KypacTbipaabi.



8.9 Xwuinik TypneHaipriwTi Kabbiprara
MOHTaxaay

Xuinik mypnendipaiw ayacb!
cylibiIKmbIKMapoaH, af1eKkmp
KypayblwmapbIH 3aKbIMOaybl MyMKiH
Kammabl 6esiuwekmep MeH 2a3dapoaH
mypambiH opmada opHambIisiMaybl KEPeK.

1. CaHpinayabl 6enrineHia xaHe Gypfbinan TeciHis.
15. TexHukanbik cunammamasap 6enimaeri
enwemaepai KapaHbia.

TMO3 8860 2607

9-cyp. CaHpinaynapgel 6yprbinan Tecy

2. BypaHpganappbl KoiblHbI3, Gipak onapabl can 6oc
KanablpbIHbI3.

3. KypbinfbiHbl 6eKiTiHi3 )xaHe TepT GypaHaaHbl
TapTbIHbI3.

8.10 BenmeaeH Tbic MOHTaxaay

CopfblHbl 6ernmeieH TbiC MOHTaxaay kesiHae
ANeKTPNi KO3FanTKbIWbIHbIH YCTiHE KOPFaHbILL
KankaHabl OPHaTbIHbI3 XXaHEe KOHAEHCaLUsIHbI
6onmay yLiH aNekTpni KO3FanTKbIWTbIH WbIFapy
caHblnaynapabl alblHbI3.

KopfaHblL Kanka anekTpni Ko3ranTKbIWTbl Tikenewn
KYH CayneciHiH, xxaHbblpAblH HEMece KapablH
acepiHe ylubIpaTnaybl YLUiH XeTKiNikTi Menwepae
yIkeH 6onybl kepek. XKXuinik TypneHaipriw ywin
TWiCTi KOpFayAbl kKAMTamachl3 eTy Kepek.

Grundfos koMnaHuWsICbl KOPFaHBbILL KankanapbiH
xeTkizbenai. CoHabIKTaH HaKTbl KONAaHy Xarganbl
YLUiH KOpPFaHbILL KankanapblH xobanay xaHe opHaTy
YCbIHbINaAbI.

TMO02 8514 0304

10-cyp. KopfaHbiw kanka

blnFanabinbiFbl XXOFapbl xxepnepae XyMbiC icTemen
TypFaHAa OpHaTbINFaH XbINbITY (PYHKLUNUACHIH
nanganaHy yCblHblnagbl.

11.8.21 Kymy pexumiHde Xbinbimy (3.23) 6enimiH kap.

9. 3neKkTp XabablKTapblHbIH
KOCbISbIMbI

Eckepmy

Ke3 kenzeH Kypacmbipy XyMbicmapbl,
A KbI3Mem Kepcemy MeH mekcepic muicmi

6inim anydaH emkeH Kbi3Memkepiep

apKbIbl Kyp2i3inyi kepek.

Eckepmy

MoHnmasdayOdbl xy3eze acbipambiH

mynfa Hemece ylbIM xepe2inikmi
A HopMarsnap MeH epesxersiepae calikec

muicmi xepae mylbiKmayfa xaHe

KOpFaHbIC KOCbI/IbIMOapbIHa Xayanmabl
6onaodkbl.

Eckepmy
Anekmp 6enwekmepiHe minmi xuinik
mypneHdip2iwi Kyam 6epy Ke3iHeH
aXkbipambinFaH ke3de de xaHacy
A Kayinmi 6onybl MyMKiH. XKymbicmbl
6acmamacmaH 6ypbIH Kyam 6epy xaHe
6acka 9a Kipic kepHeynepi memeHde
KepceminzeH yakbimka 0eliiH andbiH-
ana wewinynepi kepex.

MuHumanabi
Kepney KYTY YaKbITbl
380-420 B 22-55 kBT 15 MUHYT

KyTy Ke3eHi xuinik TypneHaipriwTii urpmanbik
TakTanwacbiHAa KepceTinreH xxaraanaa faHa Koicka
60nybl MYMKIH.

9.1 Kayinci3aik TexHuka epexeci

Backapy naHeningeri On/Off 6aTbipma xuinik
TYPREeHAipriliH Hemece aNeKTpi KO3FanTKbILWTh
xenigeH axoslpatnangel, con cebenti on
Kayincisaik KOCKbILWbI peTiHae nanganaHblnMaybl
Kepek.

XKuinik TypneHaipriw xepre TyiblKTanfaH xxaHe
XeprinikTi Hopmanap MeH epexernepre cankec
oKLIaynaFblLUTbIH OMbINybIHAH KOpFanFaH 6onybl
Kepek.

TokTblIH xepre kemyi 3,5 MA acagbl, KyLLenATinreH
Xepre TyWbIKTay Kaxer.

IP55 KopFaHbIC AeHreniMmeH xabablKTbl XayblH-
LaLblHAAP MEH KYHHEH KOCbIMLLA KOPFaHbICChI3
6enmenepaeH Tbic opHaTyfa 6onmanabl.
KabenbaiH kengeHeH KuMachl, Kbicka
TyWbIKTanyaaH KOpFaHbIC XXaHe WaMagaH TbiC
TOKMNEH KopFay Typanbl Xeprinikti epexxenepai
YHEeMi opblHAAHbI3.

63

Kasakwa (KZ)



(Z)) emdecey

9.2 3neKTp KOpFaHbICbI

9.2.1 Tikenew 6annaHbic 6onmaraH Xxarganna
TOK COfyAaH KOpfaHbIC

XKuinik mypneHdipzaiw xxepze
myUlbIKmarnraH xaHe xepeainikmi
HopMarsnap MeH epexesiepae calikec
oKwaynafrblWmbIH OlUblYybIHaH
KopfasniFaH 60s1ybl Kepek.

TokmbiH xepee kemyi 3,5 MA acalbl,

a PbIHbL:

KywelminaeH xepae mylblKkmay Kaxem.

KopfaHbic cbiMbl apaaribiM capbl/xacbin (PE)
HeMece capbl/xacbin/kek ceimaapfra (PEN)
KocblnFaH 6onybl kepek.

MO3K 61800-5-1 caiikec HyckaynblK:

* CUE KypbInfbiCbl TypakThl KO3FanManTbiH TYpAe
opHaTbInyFa THic, an KyaT Ke3i YHeMi KoCbInbin
TYpYbI THiC.

* Xepre TymnbIkTany KocapnaHfaH KOpfFaHbIC
cbiMpapbiMeH Hemece 10 MM? acnanTbliH KUMameH
[apa apMypreHreH KopFaHbIC CbiIMbIMEH
opblHAaNykl THiC.

9.2.2 KbicKka TyWbIKTanyaaH Kopfay,

cakTaHAbIpFbIWTap

CUE kypbInfbicbl MeH KyaT 6epy 6epy ke3i kbicka

TyWblKTanyaaH kopranfaH 6onybl kepek.

Grundfos komnaHusicbl KbiCKka TyMblKkTanynaH kopray

ywiH 15. TexHukanbik cunammamanap 6eniMmiHge

KepceTinreH cakTaHAbIpFbILTapAbl KONAaHYAbI

Tanan etegi.

CUE KypbInfbiCbl KO3FaNTKbILLTa TYNbIKTaNy opbliH

anfaH xarganza Kbicka TyhblkTanyaaH Tonblk

KOpFayMeH kamTamachl3 eTeai.

9.2.3 Kocbimlua KopFray
TokmbiH xep2e kemyi 3,5 MA acadsbl.

Erep xwuinik TypneHaipriwi KocbiMwwa Kopfay
peTiHAeKopFay YLWIH axbipaTy KypblnfbicbiH (KAK)
nanpanaHaTblH 3NeKTp KyparnblHa KocbinFaH 6onca,
6yn KypbINFbIHbI Keneci TaH6anapmeH 6enrineryi
Kepek:

N

—— | KAKATK
AN |- -

B TypiHAeri axbipaTKbILu.

OpHaTy OpHbIHAAFbl ANEKTP xababIFbIHbIH 6apnbik
XUbIHTBIK TOK KEMYNEepiH eckepreH xxeH 6onazbl.
KanbInTbl pexumae Xuinikteri TypneHaipriw
TOFbIHbIH Xepre keTy 15. TexHukabIK
cunammamanap 6enimiHeH kKap.
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Icke Kocy yakblTbiHAA XaHe 6eicuMMeTpuanbIK KyaTt
6epy xeninepiHae TOKTbIH KEMYi KanbinTbl
PEXUMHEH acbIn KeTyi MyMKiH, HOTUXeCiHAE Xepre
KeMy Ke3iHaeri KopFaHbIC aTKapbiMbIMEH aBTOMaTThl
aXbIpaTKbILL iCKe KOCbINybl MYMKIH.

9.2.4 dneKTpni KO3FanTKbIWTbI KOpPFay

OnekTpni KO3FanTKbIWTbI CbIPTTaN KOpFay Tanan

eTinmenai. Xuinik TypneHaipriwi anektpni

KO3FaNTKbILTbI aCKblH XYKTEMENepAeH XaHe

GyFaTTanyaaH kopranapl.

9.2.5 Tok 6oMbIHLIA acKbIH XYKTeMenepaeH
KopFfay

XKuinik TypneHaipriw anekTpni KO3FanTKbIWThl TOK

GoVibIHLIA acKkblH XXYKTEMenepaeH Kopfayfa

apHarnFaH ilKi KopFaHbICTaH Typaabl.

9.2.6 Xenineri eTneni kepHeyaeH Kopfay
XKwinik Typnengipriwi FOCT P 51524-2012
(M3K 61800-3:2012) carikec xenigeri yakbiTwa
KepHeynepaeH KopfanfaH, eKiHLi WhlfapbinbiM.

9.3 OneKkTpni KO3FanTKbIW KyaT KO3iH Kocy

KyaT 6epy kepHeyi MeH xuiniri xuinik
TYPReHaipriwiHin dompmanbik TakTanwacbiHaa
kepceTinreH. XXninik TypneHaipriwTi opHaTy
OpHbIHAAFbl ANEKTp KyaT 6epyaiH napameTprepiHe
call eKeHfiriHe Ke3 XeTKi3iHi3.

9.3.1 OnekTpni KyaT 6epyAiH axbipaTKblLlbl
KocbInbiM CbIpTKbl @XblpaTyMeH XaHe
caKTaHAbIPFbILITAP apKblibl Xy3ere acbipbinybl THIC.

7L 1
oz |22 |
o3 [ L) !

TMO03 8525 1807

11-cyp. Xuinik TypneHAaiprilwTiH KyaT Ke3iH xeni
axxblpaTKblILWNEeH, CakTaHAbIPFbILLTAPMeH
XaHe KOCbIMLUA KOPFaHbICTEH KOCy
Mblcarnbl

9.3.2 AneKTp KocbiNbicTapAblH CXemachbl
Knemmansblk kopanTtafbl CbiMAap MyMKiHAiriHWe
MakcuManabl Kkbicka 6onynapbl kepek. ¥3blHObIFbI
on erep kabenb kabenbaik )XanfafbllUTaH
Ke3[eNcoK XynblHaTbiH 605ca, CoOHfbl 6onbin
XKyNblHaTbIHAAK eTin TaH4anybl KEpek KopFaHbIC
Xepre TyWbIKTaFbILL CbIMAb! €Cenke anmaraHaa.
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TMO03 8799 2507

12-cyp. OnekTp KoCbInbiCTapAblH CXxemacsl

Knemma TaranbiHAanybl
91 (L1) Y b
W chasansl kyat
92 (L2) Gepy
93 (L3)
95/99 (PE) XKepre TynbikTay
96 o) Yw caszanbi
anekTpni
97 (V) KO3fanTKblLW
KepHeyYiHiH
KoCblNbIMbl 0-AeH
98 (W) 100 %-ra pewiHri

aykbimaa

9.3.3 22-30 kBT KyaTTbINbIKTafbl XXabAbIKTbIH
KocbinbiMbl (B2 Fumapathbl)

15. TexHukanblk cunammamasnap 6enimae xuinik

TYpReHaiprilw kopnycbl Typansl aknapaTt 6epinrex.

AneKTp KyaT 6epy Ko3iHe KoCbInbimM

Xuinik mypneHdipaiwmiH xaHe
anekmpJi KO3raamKbIWMbIH Kyam
KepHeyiHiH XaHe Xuini2iHiH gpupmanbik
makmadlwameH calikecmi2iHi{ MaHIH
mekKcepiHi3.

Hasap
ayAapbIHb!

1. Xepre TyMbikTanywsl ceimabl 95 (PE)
KneMmMacblHa KOCbIHbI3. 13 cyp. kap.

2. Kyat 6epy ceimpapsbiH 91 (L1), 92 (L2), 93 (L3)
KnemMmarnapblHa KOCbIHbI3.

3. KyaT kabeniH kabenaik KblcKkbILINeH BekiTiHi3.

13-cyp. AnekTp KocbInbIMbI, B2 kopnychbl

OnekTpni KO3FanTKbIlW KOCbIbIMbI

Anekmpani Ko3ranmkbiw kabeni IMY
mananmaphbiHa Xuinik
2yAapLIN mypieHOip2iwiHiH calikec 60sybl YWiH
3KpaHOanraH 60nybl Kepek.
1. Xepre TymbikTanywsl cbimabl 99 (PE)
KneMmachbliHa KOCbIHbI3. 14 cyp. kap.
2. Kyat ceimpapbiH 96 (U), 97 (V), 98 (W)
KneMmanapbliHa KOCbIHbI3.

3. OkpaHpanfaH kabengi kabengik KblCKbILLNEH
BeKiTiHi3.

14-cyp. OnekTpni KO3FanTKbILWTbIH KOCbINbIMbI,
B2 kopnychl

9.3.4 KyatTbinbifbl 37-55 kBT kababIKTbIH
Kocbinbimbl (C1 kopnychbl)

15. TexHukanblk cunammamasiap 6enimae xuinik
TYpneHaipriw kopnycel Typansl aknapat 6epinreH.

TMO03 9019 2807

TMO03 9020 2807
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AnekTp KyaT 6epy ke3iHe KOCbINbIM

Xuinik mypneHdipaiwmiH xaHe
anekmpni KO3FaamKbIWMbIH Kyam
KepHeyiHiH xaHe xuini2iHiy pupmanbik
makmadlwameH colikecmiz2iHiH MaHIH
mekKcepiHi3.
1. XKepre TymbikTanywsl ceimabl 95 (PE)
KnemmachblHa KOCbIHbI3. 15 cyp. kap.
2. KyaT 6epy cbimpapsbiH 91 (L1), 92 (L2), 93 (L3)
KnemmanapbiHa KOCbIHbI3.
OnekTpni KO3FanTKbIlW KOCbINbIMbI

Anekmpni Ko3ranmgbiw kabeni IMY
mananmaphbiHa XUuinik
2yaapLIn mypieHAip2iwiHiK calikec 60nybl yWiH
3KpaHOanFaH 605ybl KEPeK.
1. Xepre Ty#bikTanywsl ceimabl 99 (PE)
KnemmachblHa KOCbIHbI3. 15 cyp. kap.
2. Kyat ceimpapsbiH 96 (U), 97 (V), 98 (W)
KnemmanapblHa KOCbIHbI3.
3. OkpaHpganfaH kabengi kabenaik KblCKbILWNeH
BekKiTiHi3.
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TMO03 9016 2807

15-cyp. KyaT ke3i MeH anekTpni KO3FanTKbILWTbIH
Kocbinbimbl, C1 kopnychbl

9.4 CurHangblk knemmanapabl Kocy

CakmbiK wapanapbi pemiHoe

cuz2HanobIK kabendep 6apnbiK
Y3bIHObIFbI 60lbIHWa 6acka da

KywelminazeH oKwaynay monmapblHaH

OdapanaHybl Kepek.

Ezep icke KocyFra cbipmKbl duckpemmik
pyKcam 6epy cuzHanbl KondaHbliMaca
yAapee| 18 )oHe 20 KnemMmanapbiH

JKanFacmbipFblwneH mylbIKmaHbi3.

CurHangblk kabenbaepai OMY TanantapbiMeH
KamTamachbi3 eTy YLiH KongaHbiCTarbl
HopManap/blH HyckaynapblHa Calikec KOCbIHbI3.
9.5 dnekmpomazHummik yunecimoinikke cal
dypbic MOHMaxday 6enimiH Kkap.
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0,5 Mm2-aeH 1,5 MM2-re feniHri aykbiMaarbl ©TKi3ril

KMMacbIMeH aKpaHaanfaH curHangplk kabengepai

KonaaHblHbI3. XKaHa xynenepae yL xenini

aKpaHAanfaH kabengi konaaHbiHbI3.

9.4.1 MmHumanabl KOCbINbIC, CUTHaNAbIK
Knemmanap

Manpganany 18 xaHe 20 knemmanapsbl XanfaHraH

Kesfe FaHa MyMKiH 6onagbl, Mbicansl, CbIpTKbl

aXblpaTKbILLNEH HEMECE KOCKbILLMEH.
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TMO3 9057 3207

16-cyp. Tanan eTineTiH MUHUManAbl KOCbINbIC,
curHanablK knemmanap

9.4.2 KocbinynapAabiH, CUTHanAabIK
KnemmanappabiH kecTeci

— 0/4-20 mA Knemmanap
NaTunKTiH, T A53  A54
KOChINbIMBbI Ul Ul
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17-cyp. KocbinynapabiH, curHangbik
KkneMmanappbiH kecTeci

1000 cepusicbiHparbl TPE cTaHaapTThl COpFbl
KOCbINbICbI:

* DI1 xepre TyMblkTanyLblfa KOCbINFaH.

TPE 2000 cepuACbIHbIH CTaHAAPTThI COPFbI
KOCbINbIMAApPbI:

* DI1 xepre TyiblKTanyLblfa KOCbINFaH.

Yw cbIMAbl AaTYUKTIH KOCbINbIMbI 17 Cyp. Kap.



KnemmachbIH Typi TarabiHAanybl
12 +24 B wblf. HaTuyunkke KyaT 6epy
13 +24 B wolf. Kocbimwa kyaT 6epy
18 DI1 CaHppbIK Kipic,
Kocy/TokTaTy
CaHpbIK Kipic,
19 Di2 6argapnamanaHyLubl
20 Xep CaHppbIK KipicTepre
apHanfaH xannbl WyHa
CaHgblIK Kipic,
32 DI'3 6araapnamanaHyLbl
CaHppblIK Kipic,
33 Di4 GargapnamanaHyLbl
AHanorTiK WhIFbIC YLWiH
39 XKep LwnHa
AHanNorTiK WhIfbIC,
42 AO 1 0-20 MA
50 +10B MoTeHumomeTpre Kyat
LbIF. Gepy
ChbIpTKbl OpHATLINFAH MaH,
53 Al1 0-10 B,
0/4-20 mA
[atuuk Kipici, 1 gaTyuk,
54 Al2 0/4-20 mA
AHanorTik kipictepre
55 Kep apHanfaH xannl W1Ha
RS-485,
61 wep Y GENIbus, wuHa
68 RS-485A  GENIbus, A curHansi (+)
69 RS-485B  GENIbus, B curHansi (-)

27 xeHe 29 knemMmmanapbl KongaHbinmanabl.

RS-485 akpaHbIHbIH Kabeni KopnycneH
Hyckay P H pry:
JKanFacmbipbiiFaH 6051ybl Kepek.

9.4.3 CurHanpablK KneMmanapfa KomkeTiMAainik
Bapnblk curHan TepmuHangapbl KUinikTi
TYPREHAIPriTiH anablHFbl NaHeniHAeri TepMuHan
KaknafbIHbIH apTblHAa opHanackaH. KnemmaHbiy
KaknarblH 18 cyp. kepceTinreHaew anbin TacTaHbI3.

TMO03 9004 2807

18-cyp. CurHangblk knemmanapra, B2 xaxe C1
KopnycCblHa KOmKeTiMAinik

TMO03 9025 2807

19-cyp. CurHanablk knemmanap

9.4.4 CoimaapAblH KOCbINbIMbI

1. OkwaynarbiwTbl 9-10 MM y3bIHAbBIKKA anbin
TacTaHbI3.

2. bip wapLbl caHbinayra enwemi 0,4 x 2,5 mm
apTblk eMec GypaFbIlUTbl OPHATbLIHbI3.

3. [leHreney caHpbinayfa KeneTiH cbiMAbl
OpHaTbIHbI3. BypaybllWThl WbIFapblHbI3. EHAI CbiM
knemmara GekiTineTiH 6onagpl.

TMO3 9026 2807

20-cyp. CbiMabl cMrHangblK kKnemmara opHaTty

9.4.5 AHanorTik Kipictepai, 53 xaHe 54
KNemMManapbliH TeHLwey

A53 1 A54 aybICTbIpbIN-KOCKbILITapbl 6ackapy

naHeniHiH XaHblHA4a OpHanackaH XaHe eki ykcac

cuUrHan TyprepiH opHaTyfa apHanfaH.

KipictepaiH 3aybITTblK TeHLweynepi «U» curHanbiHa

OopHaTbInFaH.

Ezep 0/4-20 MA mok damyuzi 54
KnemMmMara KocblniFaH 6osica, oHOa A54
aybICMbIPbIN-KOCKbIWbI «I» KannbiHa
H
opHamblybl Kepek. A54 KannbiH
aybicmbIpy ywiH andbiH-ana, Kyam 6epy
KO3iH aXbIipambIHbI3.
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AybICTbIPbIN-KOCKbILTHI TEHLLEY YLWiH 6ackapy
naHeniH WeLwwiHi3. 27 cyp. Kkap.
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21-cyp. A54 aybICTbIPbIN-KOCKbILTbI «I» TOK
cUrHarnblHa opHaTy
9.4.6 RS-485 nopTbl apkbinbl GENIbus xeninik
KOCbINbIMbI

Bip Hemece BipHeLue XuinikTik TypneHaipriwtep

GENIbus wuHackl apkbinbl 6ackapy 6norbiHa

KOCbINybl MYMKiH. 22 Cyp. Mbicangabl kap.

Bus Ter = ON
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22-cyp. RS-485 apkpbinbl GENIbus xeniciHiH
mblcarnbl

Hengik aneyet, GND, RS-485 (Y) KocbInbICbl YLWiH
61 knemmacbiHa KocblnFaH 6ony kepek.

Erep GENIbus xeniciHe 6ipeyaeH kemxuinik
TypneHaipriwtep kocbinFaH 6onca, oHaa akbIpFbl
XKYKTEMECIHIH aybICTbIpbIN-KOoCcKbIWTapbl «ON»
kannbiHa (RS-485 wnHackiHbIH aKbIpFbl TEHLLEYI)
opHaTblnFaH 6onybl kepek.

3aybITTbIK TEHLLIEYNEp Ke3iHAe COHFbI )KYKTEMEHIH
aybICTbIPbIN-KOCKbILWbl « OFF» (COHFbI XXYKTEMECI3)
KannblHa opHaTbINfFaH.
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AybICTbIPbIN-KOCKbILTHI TEHLLEY YLiH 6ackapy
naHeniH wetwiHia. 23 cyp. kap.

BUS TER
OFF ON

TMO03 9005 2807

23-cyp. COHFbI )KYKTEMEHiH aybICTbIpbIN-
KOCKbILWbIH «ON» KannbiHa opHaTy

9.4.7 CurHan 6epy peneciH Kocy

CakmbIK wapanapbl! YWiH cu2HanobIK
kabenbdepdi 6acka monmapdaH

6es1eKme2eH xaHe 6apiblK Y3bIHObIK
6olibIHWa KyweliminzeH oKwaynayobi
KondaHFraH XeH 60s1aobl.
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24-cyp. KanbinTel )xafaanaarel curian 6epy
peneciHe apHanfaH knemmanap
(6enceHaeHaipinmeren)

KnemmacbIH TaranbiHAanybl
C1 C2 Ombeban
KaneinTel anwakranfax
NO 1 NO 2 Tynicne
NC 1 NC 2 KaneinTel TyiiblKTanfFax Tyiicne

CurHan G6epy peneciHe KomxeTiMAainik
PeneHiH Wwoifybl 25-26 cyp. calikec opHanackaH.



MywmkiH 6onfFaHLwa, akpaHabl XanfacTblpFbILL
KnemMmara xakblHblpaK KanablpbiHbl3. 27 cyp. Kap.
BypanfaH ywtapblHbIH KEMEriMeH akpaHAabl
KocynaH aynak 6onbiHbI3. 28 cyp. kap.
Ko3afanTkbll neH curHangplk kabengepaid
3KpaHbIH KOPMYyCka KOC yLUTapblHaH KOCbIHbI3.

29 cyp. kap.

XKwinik TypneHaipriluTepmeH XuHakTanfaH
KO3FanTKbILW NeH CUrHanablk kabenaepain
aKpaHpaanmaraH kabengepiH wkadTapaa
KonpaaHyaaH aynak 60nblHbl3.

LbiFbic cya3ricicia kongaHyaa Ko3franTkbilw kabeni

~
§ Lwynap MeH TOK KeMynepiH a3anty makcaTbiHAa
§ MYMKiH 6onFaHLua Kbickanay 6onybl kepek.
(&)
2 » KabengiH KocblfFaHbiHa HEMece KoCbinMaraHblHa
= KapamacTaH, xakTayaarsl bypaHganap spaanbiM
25-cyp. Peneni, B2 koprnycblH KOCYyFa apHanFaH TapTbiNFaH Gonynaps! kepek.

Knemmanap « MymkiH 6onfaHwa, kyaT 6epy kabeni, Ko3FanTKbILl
kabeni meH curHangblk kabenaep Gip-6ipnepiHeH
6eniHreH 6onynapsbl kepek.

MoHTaxpayablH 6acka aaicTepi erep xofapblaa
aTanfaH ycblHbicTap cakTanca, OMY GowbiHwa
yKcac HaTuxenepre akenin CokTbIpybl MYMKiH.
S
3
wn
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S
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5 27-cyp. Kabenb oklwaynafbllblH 9KPaHMEH LweLly
N Mbicanbl
o
8
S
=
=
26-cyp. Peneni, C2 kopnycblH KocyFa apHanfaH 5
Knemmanap &
o~
b
@
9.5 JneKkTpomarHuTTiK ynnecimginikke §
caun aypbic MOHTaxaay =
ATtanfaH 6eniMae Xuinik TypneHaipriwTi nanaanay 28-cyp. SKpaHHbIH KOC YLUTapbiH OpamaHbi3aap
Ke3iHOeri anekTPoOMarHuTTiK yrunecimainik xeHiHaeri
TanantapMeH kaMmTamachl3 eTy 6olibliHLIa
YCbIHBICTap KeNTipinreH.
FOCT P 51524-2012 (M3K 61800-3:2012) K
CTaHAapTbIHbIH YCbIHbICTAPbIHAH ayblTKbIMaHbI3, K
GipiHLWI WhbIFApbINbIM. 2
=
* XKuinik TypneHAipriwTi WhIfbIC CY3ricici3 =
KonaaxfaH xafaanaa, dnekTpni Ko3ranTKbIWTbiH, 29-cyp. Yw xenini kabengi eki xafblHa
XoHe curHanablk kabenbaepain kyat 6epy ke3iHiH XanfaHFaH aKkpaHMeH KOCbINbIM Mblcarbl

aKkpaHAanfaH kabenbaepiH (MeTanabl epinreH
3KpaHMeH) FaHa KonaaHbIHbI3.

* XeprinikTi TanantappaH 6acka kyaT 6epy
kabenbaepiHe kaHaai Aa 6onMachiH apHabl
TananTap oK.
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TMO03 8731 2407

30-cyp. Yw xenini kabengi Tek xuinik
TYPNeHAiprilike KOCbINFaH akpaHMeH
KOCbINbIM Mblcarnbl

9.6 PapgvokepeprinepaiH cysrinepi
OMY TananTtapblHa CaliKec XMinik TyprneHaipriw
Kenecigen KipikTipinreH paguokegeprinep
cysrinepimeH (RFI) xeTkisineai.

P2 GinikTeri .
Papguokepeprinep
KepHey [B] araynbl KyaT A s
[KBT] cy3riciHiH Typi
3 x 380-500 22-55 C1
Pagvokeneprinep cy3srinepi TypnepiHin
cunaTtTamachl

c1: XKannbl kongaHbICTaFbl TOMEH BOMNbTThl ANEKTP
' XKeniciHe KOCyFa pyKcar eTinegi.

10. NanpanaHyra 6epy

Bapnbik 6yibimaap AanbiHaayLwbl 3ayblTTa
kabbingay-tTancbipy cbiHakTapbiHaH eTedi. OpHaTy
OpHbIHAA KOCbIMLLA CbiHaKTap Tanan eTinvenai.
XKabablkTbl kKocy yuwiH «pyHadocy XKIK kbiameT
KepceTy opTanblfbiHa xabapnacy yCbiHblNaAbl.
¥3akka yakblTKka Co3blnFaH (eKi XbingaH kemn) caktay
KesiHae copfFbl arperaTblHbIH KyiiiHe AnarHocTvka
XKYPri3in, ogaH KewiH FaHa OHbl iCKe KOCYy Kepek.
CopfblHbIH XYMbIC A6HreneriHiH epkiH XypiciHe ke3
XKeTKi3y kepek. bynipnik 6ekiTneHin, 6ekiTkiw
cakvMHa MeH kabenbAik Kipic KyhiHe epekLue Hasap
ayfapbiHbI3.

10.1 Ky6bIp xeniciH waro

Copfbl KypamblHAa KaTTbl 3aTTap 6ap
CYWbIKTbIKTapAbl COPY YLUiH apHanMaraH,

KaK xxeHe fioHekepney Koxaapbl CUAKTHI.

CopfblHbl anFall icke kocnac 6ypbliH KyObipabl
MYKUSIT Tasanar, OHbl Ta3a CyMeH TONTbIPY KaxeT.

Kenindik Ky6bip xeniciH copFbIHbIH
KemezimeH waro cebebiHeH KenmipinzeH
3aKbIMFa mapasnmaiosl.
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10.2 Copfbifa Kyio

CopfbiHbI icke KOCyObIH andbiHOa oFaH
XKYMBbIC CYUbIKMbIFfbIH MOIMbIPY )XoHe
o0aH ayaHbl Wbifapy Kepek.

AyaHbl ypbIC wbiFapy ywiH, aya

arbIMbIHbIH 6ypaHOachbl Xofapbl Kapal
6aFbimmaJnybl Kepek.

XyMbIC CYMbIKTbIK AeHreliHiH COpFfbl
AeHreiiHeH Xofapbl TYpFaH xabblKk Hemece
awbIK Xynenepi:

1. CopfbiHbIH aaay xafblHAafbl TUEKTI KnanaHbliH
XabblHbI3 Aa, COPFbIHBIH apanblk KOpNyCblHAAFbI
aya LWbifapy GypaHaachiH awbiHbl3. 37 cyp. kap.

2. Coprblw Ky6bIp XeniciHaeri TMeKTi knanaHabl aya
LbIFapyFa apHanfaH caHblinayaaH )XymbIC
CYWbIKTbIFbI KOPiHreHLwwe AeiH 6asy ally Kkepek.

3. Aya afbIMbIHbIH BypaHaacblH bypay kaxeT, an
TWEeKTi KnanaHabl TONbIFbIMEH allly KaxerT.

)K¥Mbl£ CYMbIKTbIFbIHbIH OeHreni copfbl

AeHreniHeH TOMeH TypFaH allbIK Xynenep:

Copfbll KyObIp Xenici MeH Copfbl icke kocap

anablHAA XYMbIC CYMbIKTBIFbIMEH TONTbIPbINYbI THIC,

an ayaHbl onapAaH LbiFapbin TacTay Kaxer.

1. CopfbiHbIH aaay xafblHAafFbl TUEKTi KnanaHAabl
*aby xaHe COPFbIHbIH COPFbILL XafblHAAFbl TUICTI
TUeKTi knanaHbl TONbIFbIMEH aLlly KaxeT.

2. Aya weirapy 6ypaHaacblH 6ypaHpl3. 31 cyp. kap.

3. Copfbl hnaHeuTepiHiH GipeyiHeH TONTbIPFbILL
ThIFbIHAbI @FbITbIHbI3.

4. CopfblHbI )XYMbIC CYMbIKTbIFbIMEH COPY KYObIp
Xenici MeH COopfbl TONbIFBIMEH OCbl CYMbIKTbIKKA
TONTbIPbINFAHLLA TONThIPY KaXeT.

5. TonTbIpy ThIfbIHbIH KaiiTa 6ypay XaHe OHbI
MbIKTan kaTanTy Kaxer.

6. Aya wbirapy 6ypaHaachliH MblKTan KaTanTbiHbI3.
KaxeT 6onfaH xafganaa copy ky6bip xenici
KYMbIC CY/bIKTbIFbIMEH TONTHIPbISIbIM, COPFbIHbI
opHaTy anablHAa ofaH ayaHbl WbiFapbin Tactay
Kepek.

Aya weifapy )
6ypaHaacbiH

TMO3 8126 0507

31-cyp. AyaHbl 6ypy 6ypaHaacel



10.3 AHany 6afbITbIH 6aKbinay

AliHanyablH AypbIC 6aFbIThl ANeKTPi
KO3FanTKbILUTbIH XenAeTKill KopnycblHAAFbl Hemece
COpfbl KOPMYCbIHAAFbI KEPCETKIMEH KepceTineai.

10.4 CopfblHbI icKe KOocy

1. Icke Kocy angblHAa COPFbIHbIH COPFbIL
XafblHAarbl TOKTaTy KnanaHblH TONbIFbIMEH aLly
kaxeT. KbicbiM TapanbsiHAaFbl TUEKTi KrnanaHbIH
TeK XapTblnan FaHa aly Tuic.

2. CopfblIHbI iCKe KOoCYy.

3. Icke KoCy Ke3iHAe COopfblAaH ayaHbl LWbIFapy
Kepek, on yLWiH COpFblHbIH aparnblk KopnycbiHAa
opHanackaH 6ypaHaaHbl aya LblFapyfFa apHanfaH
caHblnaygaH XXyMbIC CYMbIKTbIFbl akkaHLa aeniH
6ypan weifapy kepek. 37 cyp. kap.

Eckepmy

Aya whbIFapyFra apHanfaH caHbinayoblH
KyliH Kadaranay xaHe 00aH WblFrambIH
cylbIKMbIKMbIH Kbi3Mem Kkepcemyuwi
KbI3MemkepiepOiH Kyliin kanynapbiHa
Hemece 371eKmpJli KO3FaamKbIWmMbIH
Hemece 6acka da mopanmap MeH
6es1wekmepdiH 6yniHy cebebiHe
aliHanmaybl ywiH wapanap Kabbinoay
Kaxkem.

blcmbik cylibikmbiKmapObi Kalima atiday
Ke3iHde wapnyOobi 6010bIpMalimbiH
wapanapdsl Kabblnday Kaxem.

CyblIK cylbIKmbIKNeH xylienepode ocbl
cylibIKMbIKMNeH XaHacKaH Xardalida
Jxapakam any Kayni 6onadsbl.

4. KybbIp xenici )yneci XymbIC CYMbIKTbIFbIMEH
TONTbIPbINFAHHAH KeNiH, COPFbIHbIH angay
XafblHAa opHanackaH TMeKTi knanaHAabl ocChbl
KnanaHAbl TONbIK allKaHfFa AeniH GipkanbinTbl
alyra Kipicy kepek.

10.5 Binik ThifbI3aarblWbIH Genimaey

Binik ThiFbi3aarbIWbIHbIH XYMbIC 6eTTepi anganaTbiH
CYMbIKTbIKNEH MannaHaabl, COHAbIKTaH
ThIfbI3AafblLL apKblfibl OCbl CYAbIKTBIKTbIH Kenbip
MenLepnepiHiK arybl MyMKiH €KeHAIrH KyTyre
6onnabl.

CopfblHbl BipiHLWi KOCy ke3iHAe Hemece BinikTiH
XaHa TbiHbI3AaFblLLbIH OPHATY Ke3iHae, aFy AeHrewi
Konannbl AeHrenre genid azatrogaH 6ypbiH, 6enrini
Genimaey ke3eHi kaxeT.

ATanfaH Ke3eHHiH y3akTblfbl nanganany
WwapTTapblHa 6annaHblCTbl 6onaabl, AFHNU
navaanaHy WwapTTapblHbIH 9p e3repicTepi xaHa
6enimaey ke3eHiH 6ingipeai.

ManpanaHyablH KanbiNTbl WapTTapbiHAA afyLbl
CyMbIKTbIK BynaHaTblH 6onaabl.

HaTuxecinae xbinbicTay 6aikanmangbl.

Ananpga, KepoCWH CUAKTbI CYyMbIKTbIKTap
6ynaH6aiabl. Ocbinaiiwa, Xbinbictay 6inik
ThIfbI3AafblLLbIHBIH TO3Ybl AereHai 6ingipeai.

10.6 Icke KocynapAbIH Xuiniri

KyaT ke3iH axbipaTy/Kocy apKbinbl eLipy/Kkocy
Xuiniri caFaTblHa 4 eceeH acnaybl THIC.

11. ManpanaHy

Manpganany wapTtTapbl 6enimae KkenTipinreH
15. TexHuKarnblK cunammamarnap.

Anekmpni Ko3ranmkbiwmel natidanaHy
ke3iHOe Xuinik mypneHdip2iwmin
anekmp Kyam 6epy Kke3iH 6epy oaHe
weuwy XxosibIMeH iCKe KOCyFa aHe
axbipamyfra 6onmaliobl, elimkeHi
ya2eerell myprieHdip2iwke Kyam 6epywi xesi
JKaFblHaH KbICKa apasiblKmapMeH Kyam
6epy xaHe wewy KOHOeHcamopapOblH
MoK KyambIH wiekmey mi36eaiHiy
6yniHyiHe akenin coKMbIpybl MYMKiH.

11.1 XXymMmbic pexumaepi

Keneci xxymbic pexxumaepi 6ackapy naHeniHgeri
NANOANAHY me3sipiHe opHaTbinaasl, 1,2 akpaHbi.
11.7.2 XKymbic pexumi (2.2) 6enimiH kap.

XKymbic
¥ . Cwunatrama
pexumi
Copfbl TaHAaNfFaH pexuMae Xymbic
Kanbin. . p HA P Ae Xy
icteyne
Copfbl TOKTaTbINAbl (>kacbln MHAUKATO
Tokraty p K abl ( Jit P
XbINTbiNAan Typ)
MuH Copfbl MMHMManabl aiHanbIC
XMiniriMeH xymblic icteyae
Maxkc Copfbl Makcumanabl aHanbic
! XuiniriMeH xxymbic icteyae
" MuHUManabl )xeHe Makcumanapl
" cunaTTamanap KucbikTapsbl.
axe. » COpFbIHbIH @iHANBIC XMifiri
M & Makcumangpl xeHe MUHUManapl
y 8 aiHanbIC Xuiniri ywiH 6epinreH
g
=
=

opHaTbInNfaH MeHAae Kongayfa
ve 6onaabl, TUiCiHLWe.

Mbicanbi: MakcuManbl KUCbIKNEH XYMbIC PEXUMI
MacereH, ayaHbl OpHaTy npoueciHae XyeaeH
WblFapy YLWiH KongaHbina anags.

Mbicanbi: MUHUMangbl KNCbIK XKYMbIC peXxumi
MaCerneH, ayaHbl OpHaTy npoueciHae xyneaeH
WblFapy YLWiH KongaHbina anaasl.
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11.2 Backapy pexumaepi
Backapy pexumi 6ackapy naneningeri OPHATY

Ma3ipiHae opHaTbinaabl, 3.1 akpaHbl. 11.8.1 backapy

pexumi (3.1) 6enimiH kap.
Eki Heri3ri 6ackapy pexumi 6ap:

* BakbinaHb6anTbIH XYMbIC pexumi (kepi
6aiinaHbICCbI3).

« KocbinFaH AaTyuKneH peTTenyLi XyMbIC pexumi
(kepi 6avinaHbIcneH Ti3bek).

11.2.1 PeTTenMenTiH XXYMbIC pexXumi
(kepi 6aiinaHbIcChI3)

H

TMO3 8477 1607

TokTaTy aTkapbiMbl
Ke3iHAeri TypakTbl
KbICbIM.

LLbiFapy KblCbIMbl
XOFapbl afblHAap
KesiHae yHemi
cakTanagsl.

TeMeH LbIfbIH
Kesingeri icke kocy/
CeHAipy.

TypakTbl cunaTTama.

AlHanabIpy XblnAaMabifbl
GepinreH aykbiMaa opHaTbinFaH
MUH. X8He MaKc. cunattamanapbl
apanbifblHAa cakTanaabl.
OpHaTbINFaH MaH ataysbl
anHanbIC XuWiniriHeH TuicTi
navbi3gapaa 6epinegi.

TMO3 8479 1607

TMO03 8482 1607

TypakTbl AeHrew.
CyWbIKTbIK AeHrewi
afblHHbIH,
XKblngamaplfbiHa
KapamacTaH TypakTbl
Gonbin Kanaasbl.

Mbicanbi: ATanfaH pexuM MaceneH KocblnFaH
[AaTuKKCi3 copFblinapra KonaaHbina anagbl.
Mbicansbi: BgetTe MPC Hemece 6acka ga cbipTKbl
6akblnayLubl cekingi opTanblkTaHabIpblnFaH
6ackapy xymnenepimeH bipnecin kongaHbinagbl.

11.2.2 PeTTenNMeunTiH XXYMbIC pexXumi
(kepi 6annaHbicneH Ti36ek)

TMO03 8482 1607

TokTaty
aTkapbIMbIMEH
TYPaKTbl AEHreil.
CyWbIKTbIK AeHrewi
aFbIHHbIH
KblNAamAablFbIHA
KapamacTaH TypakTbl
Gonbin Kanagsbl.
TemeH LWbIfbIH
KesiHaeri icke kocy/
CeHAipy.

KplcbiMaapAabiH
yvinecimai
aliblpMalLbInblfbl
KbicbiMaapablH
anblpMaLLbIfbIFbl
LUbIFbIHHBIH,
TemeHzeyi kesinae
asasfbl xaHe
LUbIFbIHHBIH apTYbl
KesiHae kebereni.

TMO3 8475 1607

=]

TMO03 8478 1607

TypaKThbl LWbIFbIH.
LLbIFbIH @pblHHaH
Toyenci3 TypakTbl
TypAe cakTanagbl.

KbicbiMaapabiH
TypaKThl
alibipMaLLbInbIFbl,
copfbl.

KbicbIM aiiblpmacs!
aFblHHbIH
KblngamabiFbiHa
KapamacTaH TypakTbl
Gonbin kanagbl.

TMO03 8476 1607

TMO03 8482 1607

TypakTbl
Temnepartypa.
Cy#bIKTbIK
Temnepatypachl
LbIFbIHHAH TOyenci3
TYpaKThbl TYpae
cakTanagsl.

KbicbiMaapabiH
TypakThl
aiiblpMalLLbInbIfbl,
Kyne.

KplICcbIM anbipmach!
aFblHHbIH
XblnAamabifFbiHa
KapamacTaH TypakTbl
6onbin kanagbl.

TMO03 8476 1607

TypakTbl KbICHIM.
AfbIHFa KapamacTaH,
KbICbIM TYPaKTbl
Typae cakranagbil.

TMO3 8476 1607
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11.3 Ma3sip wonybl

0. XKANNbl MANIMET

0.1 |

QSEDAT K NPOrpamMme 7
[PYKOBOACTES N BEOAY E ﬂ

0.24

Ma3zip KypbInbiMbl

1. XKANMblI MONIMET — «BipiHwi peT icke Kocy
webepi» GargapnamachbliH Herisri napameTpnepai
TEHLUeY YLiH KOKeTIMAI Kbinaabl.

2. MAVIOANAHY — OpHaTbINFaH MaHAI TEHLUeY,
XKYMBIC peXumMaepiH TaHaay XeHe aBapusnbIK
curHangapabl Tactay MyMkiHWiniri. CoHbIMeH
Gipre eckepTynep MeH anaTTblk CUTHangapAbiH
COHfbl 6ec akpaHbIH kepyre 6onagbl.

1. MTANQANAHY

1.1 \

Y eTaHOERS 100

exnm paboTel

‘&T MHAMKATOR

EADHAHELS CHI
S Ormin|

. KYW — CUE TypneHgiprili MeH copFbIHbIH

XarganblH kepceTteai. MyHaa MaHAi e3repTty
Hemece Bepy MyMKiH emec.

. OPHATY — 6apnblk napameTpnepai KomxeTtimai

Kblnagabl.
CUE koHAbIpFbICbIHA TOMbIK TEHLWEYNep xy3ere
acblpbinagsbl.
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2.KYR
2.4 |

faKTHuEGHaA VoTanoRE

BHewnan yoTaHoska

22 |

BMEpEHHOS SHatEHIE
aatumka 1

/3608 patoTe

Motpefinaeman mowHocTe

Cmennte cmaziy
FOAWMIHMKOE AEHT.

2.1
Faens NoAWNTHHKCE
meHraTEnd

Fop sasoackoro danna
HOHOHT VD3N

3. OPHATY
3.1

3.12

EXHI VTIpAEREHHA

[Exoa undposore
MmepeHmA pacxona

HEWHAA YCTaHOEE

HEWHAR YCTaHHKE

3.16

'2n2 CHIHaMNERLAN |
ERTHEMEMPOEaHO NDH

e

3.5

[Marume

ene CHHanNEaLN 2
RHTHEHEHPOEaHO NDH

OcHosHOR/pez2pE

Homkw “+/=", O, On/Off

3.19

Mpotoron

Femep Hacoca

[vdposon exon 2

3.10

3.1

[KaHTooRE NoAWNNHAKE
agsratena

3.23

WbpoRoR £xon &

Megorpee & pexime
oxnAaHMA

3.24




11.4 Backapy naHeni

Eckepmy

Backapy naHenindeai On/Off myimeci
CUE xuinik mypneHdip2aiwiH xenideH
axblpamnalidbl, ocbl cebenmi on
KOpfaHbIC a)XbipamKbiwbl pemiHde
KoJsi0aHblsa anmalosbl.

On/Off mylmeci eH xofapbl

6acbIMObIKKa ue.
_Hchay .~ ..
Ezep mylime «off» kyliinde 6osica,

COpFbl XXYMbIC icmemeloi.

Backapy naHeni CUE xwinik TypneHaipriwin
XKeprinikTi TeHweynep yLWiH KongaHbinagbl.

KomnxeTimai atkapbimaap CUE KocbinFaH copfbiHblH

cepuscbiHa 6annaHbICTbl 6onagbl.

CUE

on O
of O
Alam O

IN4

GRUNDFOS 2\

32-cyp. CUE GyibiMbiHbIH 6ackapy naHeni

©3repTy TynMenepi

Backapy naHeniHgeri earepTy TynmMenepi kenecigen
Kyvae opHaTbinynapbl MyMKiH:

e BenceHdi

» benceHdi emec.

«benceHoi emec» (GyFaTTanfaH) MaHiH opHaTy
KesiHAe e3repTy TyMenepi XXyMbic icTemeni. byn
pexumae Tek Masipre eTyre xaHe MaHAepai
kapayfa faHa 6onagbl.

Tynmenepai 6enceHaipy xaHe 6enceHcisaeHaipy
YLWiH eki TyiMeHi 6ip yakbiTTa 3 cekyHAKa xofapbl
XaHe TOMeH kepceTkinepmeH 6acbiHbI3.
AvcnnenAin KepeFapnbifbiH peTTey

[Aucnnenai kapanay eTy ywiH OK TyNMeciH xaHe
«+» 6acblHbI3.

[ucnnengi akweinaay ety ywiH OK TyMMeciH xaHe
«-» BacbIHbI3.

WHpukaTtopnap

CopfbIHbIH XXYMbIC pexuMi 6ackapyablH anablHFbl
naHeniHgeri HankaTopnap apkbinbl kepceTineai.
32 cyp. kap.

KecTtene nHaukatopnapablH TafanbiHganynapbl
KepceTinreH.

WUHpukatop TaranbiHAanybl

Copfbl XyMbIC icTeyae Hemece
TOKTaTy aTkapbIMblHbIH KEMeriMeH
TOKTaTbINFaH.

On (xacbin) Erep xbinTbingaca, copfbl o
KonaaHywsbl apkbinel (CUE masipi),
CbIPTKbI KOCY/TOKTaTyMeH
(ouckpeTTik cUrHanMeH Hemece
LUMHa GoWbIHLLIA) TOKTaTbIIFaH.

Off (KbI3FbINT Coprbl On/Off TyiimeciH KkonaaHy
capbl) apKbibl TOKTATbINFaH.
AnaTTblK CUrHanablH Hemece
Alarm (kbi3bln) eckepTyaiH 6ap ekeHairiH
KepceTepi.

Tynime TaraubiHaanybl

CopfbIHbIH XyMbIC/icke KOocy/ToKTaTy
XaraanblHa aybiCybl.

©3repTinreH MaHAepaiH cakTanybl,
anaTTblk CUrHangapAblH Tactanybl MeH
M®H ©pICiH KeHenTinyi.

@@ OpicTeri MaHaepaiH e3repyi.

HaBurauusnbik Tyimenep

Tynme TaranbiHpanybl

Bip masipaeH ekiHwiciHe aybicy. backa

Ma3ipre aybiCkaHaa kepceTinreH Tepese
opAanbiM XaHa Ma3ipAiH XoFapfbl
Tepeseci 6bonaabl.

AtanraH Ma3ip 60MbIHLLA )XOFapbl XaHe
TOMEH XbIIXKY.

Ma3zip akpaHpapsl, xannel 6araapnap
33 xaHe 34 cyp. Ma3ip akpaHAapbIHbIH Xanmnbl
6araapnapbl kepceTinreH.

Cepna Hacoca }— OkpaH ataysbl

—— MaH epici

AfbIMIbIK 3KpaHHbIH HOMipi/
Xannbl caHbl

33-cyp. bipiHwi icke Kocy webepiHaeri aKpaHHbIH
Mbicanbl
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OkpaH ataybl

MaH epici

OkpaH Hewmipi,
Ma3ip aTaybl

34-cyp. KongaHyLwbl Ma3ipiHaeri akpaHHbIH,
Mbicanbl

11.5 XXAJMNbl OEPEKTEP masipi

11.5.1 BipiHwi icke Kocy webepiHe kanTy (0.1)

Ezep «BipiHwi pem icke Kocy webepi»
6ardapnamacsbl KocbiniFaH 6oJica,

6apbiK andblHFbI NapamempJiiep

ewipinemius 6onadbi!

«BipiHwi pem icke Kocy we6epi»

6ardapnamacsi CyblK KO3FanmKbIWneH

opbIHOanybl Kepekx.

«BipiHwi pem icke Kocy we6epi»
6ardapnamacsbiH KalimadaH Kocy
KO3FanmKbIWMbIH XblybIHa anbin
Kesnyi MyMKiH.

Maz3ip ocbl 6argapnamara kanTbein opanyra
MyMKiHAiK 6epeai, 6ipak egeTTe on CUE GipiHwwi
icke Kocblnybl Ke3iHae faHa kongaHbinagbi.

Bostpar k nporpamme
DYROBOACTES MO EEOAY B ﬂ

o

ATKapbimaap Xok.
11.5.2 Typ koAbIH e3repTy (0.2)

Mzmenexme koaa na

Byn skpaH Tek Grundfos cepBUCTiK MHXeHeprepiHe
faHa apHanfaH.

11.5.3 TeHweynepAi kewipy

KonuposaHie napameTpos

CUE xwinik TypneHaipriw TeHweynepid 6acka CUE

XUinik TypneHaipiLLKe KeLuipin kanTa kongaHyra bonageb!.

Onuusinap:

* Kewipmey kepek.

* CUE xyueciHde (CUE iwwki xaablcbiHaaFbl 6ackapy
naHeniHae cakTanfaH TeHweynepai kewipy).
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« backapy xyuteciH0e (CUE iwki xaablCblHaH
6ackapy naHeniHe TeHLleynepai keLipy).

CUE xwinik TypneHaipriw Tek 6ip 6argapnamarnbik-

annapaTTblK KaMCbI3faHAbIPy HyCKacblHa FaHa ne

6onybl kepek.

11.7.16 bardapnama Hyckacel (2.16) 6enimiH kap.
11.6 FIAVI,I],AJ'IAHY Ma3zipi

11.6.1 OpHaTtbInfaH maH (1.1)

10.0 7

W CTaHOEKS

F OpHaTbinfaH MaHai 6epy

PHaKTbI OpHaTbINfaH MaH

'HaKTbI MaH

Kepi 6arnaHbic gaTunk bipnikTepiHae opHaTbinFaH
MaHAi 6epiHi3.

Kepi 6arnaHbiccbI3 6ackapy pexumiHae
OpHaTbINFaH MaH Makcumanabl eHiMAainikke
GannaHbiCcTbl Nanbi3gapaa bepinei.

TeHLweynep aykbiMbl MUHUManabl XaHe
Makcumangbl KUCbIKTbIH apacbiHaa 6onaabl.
11.10.2 Cbipmmalti opHamsbinFaH MaH (Kepi
6atinaHbiccbi3) GenimiH Kap.

Bapnbik KanfaH 6ackapy pexumaepiHae,
KblCbIMAAPAbIH YANeciMAi ablpMaLlblfbIfblH
eckepmereHge, TeHweynep aykbiMbl AaTYUK
enwemaepiHiH aykbimblHa TeH. 711.10.2 Coipmmad
opHambinfFaH MaH (Kepi 6alinaHbicneH) 6eniMiH kap.
KbicbimaapablH yinecimai anbipMalwbinbifbiMeH
Gackapy pexumiHae TeHweynep aykbiMbl
MakcumManabl apblHHaH 25 %-aaH 90 %-fa AeniH TeH,
6onapbl. 11.10.2 Ceipmmad opHambiinfaH MoH
(MponopuyuoHandsi KbickiM alibipmackt) 6enimiH kap.
Erep copfbl opHaTbinFaH MaHHIH CbIpTKbl CUrHanbIHa
KocblInFaH 6onca, ocbl 3kpaHAaFbl MOH OpHaTbINFaH
M3HHiH CbIPTKbl CUTHAIbIHbIH MaKCUManbl MoHiH
kepceTeTiH 6onabl.

11.8.3 CbipmKbl opHambinFaH MaH (3.3) 6enimiH kap.

11.6.2 XKymbic pexumi (1.2)

Keneci xxyMbic pexumaepiHiH bipeyiH TaHAaHbI3.
* Kanbinmali (Heriari)
« Tokmamy



* MuH.

* Makc.

XKyMmbic pexumaepiH 6epinreH MaHiH esrepTnen
6epyre ge 6onagel.

11.6.3 UHauKaumsa akaynbiKTapbl

AkaynblKTap OpblH anfaH ke3ae kenecigew
vHOvKauusa nanaa 6onaabl:

AnaTTbIK CUrHan Hemece eckepTy.

AnatTblk curHan CUE xuinirid TypneHaipriwingeri
anaTTap uHavkauusicblH 6encengipeai xaHe
COpfblHbI dAETTeri xafganaa - ToKkTaTy XyMbIC
pexumiHe e3repTyre akenin COKTbipaabl.

Bipak kew xargavinapga, akaynbiktap kesiHge
anaTTblk CUrHan nanaa 6onfaH Kkesae XyMbICTb
xanfacTelpyfa N4 TeHwene anaabl.

«EckepTy» CUE xwuinik TypneHaipriwinge eckepty
NHOMKaumscbiH 6enceHaenaipeTiH 6onaabl, 6ipak
COpPFbl XKYMbIC PEXUMiIH Hemece 6ackapy pexuMiH
e3repTrnenTiH 6onapabl.

Anar (1.3)

Anat 6onfaH xaroanaa aucnnenge cebebi nanga
6onagabl. 16.1.1 Eckepmynep meH anammbiK
cuzHandapobiH mizbeci 6enimiH Kap.

EckepTy (1.4)

Eckepty xarpanbiHaa avcnneige cebebi nanga
6onapbl.

16.1.1 Eckepmynep MeH anammbabik cueHandapobiH
mi3zbeci 6enimiH kap.

AxaynblKTap XypHanbl

AnaTTap MeH eckepTynepaiH, xaraannapabl Koc
TYPNEPiHiH TapuXblH cakTay YLUiH, XWinik
TYPNeHAiprilTe XXypHanaap xyprisineai.

AnatTap xypHansbl (1.5 - 1.9)

AnaTTbIK cUrHangapabiH XypHanbl COHfbl 6ec
anatTblK Xafgannapabl caktanabl. «AnaT 1» eH

COHfFbl anaTTbl kepceTeni, «AnaT 2» COHFbIHbIH
anablHAarbl anaTTapabl xkaHe T1.6. kepceTeni.
OKpaHpa aknapaTTapAblH YL 3NeMeHTi
GenHeneHeai:

* anaTTapAblH cMnaTTamacsl;

* anaTTap Koabl;

* COpPfblHbIH anaT OpblH anfaHblHaH KeWiH anekTp
KyaT 6epy ke3iHe Kocblnynbl 6onfFaH yakbiTbl
(MUHyTTap).

11.6.4 EckepTynep xypHanbi (1.10 - 1.14)

M WDHEN BEADHAHELS CHIH... 08
404 & Ormin

MoHKEHHE HanpA¥eHHA

EckepTynep xxypHanbl CoHfbl 6ec eckepTynepain

Xargannapbl XXeHiHaeri ManiMeTTi cakTanabl.

«EckepTy 1» COHfbI eckepTyai kKepceTteai, «EckepTy

2» COHfblaaH BypbIHFbI eckepTyai xaHe T.6.

KkepceTteai.

OKpaHaa aknapaTTapAblH YL 3NeMeHTi

GenHeneHeni:

* eckepTynepaiH cunatramacsl

* eckepTynepaiH koAbl

* COPfblHbIH €CKEPTYAIH OPbIH anfaHblHaH KeniH
aneKkTp KyaT 6epy ke3iHe Kocblnynbl 6onFaH
yakplTbl (MUHYTTapbl).

11.7 KYW moa3ipi

Ocbl Magipae nanga 6onaTbiH 3kpaHAap Tek
kapayfa apHanfaH. MyHaa maHAi e3repTy Hemece
6epy MyMKiH emec.

11.7.1 HakTbl opHaTty (2.1)
BERTHUECKEA WETAHOERE

EHewWwHAA WCTAHOERS

100

Byn akpaH HaKTbl OpHaTbINFaH MOHAi )X8He ChIPTKbI
opHaTbInfaH MaHAI kepceTeai.

HakTbl opHaTbINFaH MaH kepi 6annaHbiC 4aTUYUriHIH
GipnikTepiHae kepceTinreHx.

ChbIpTKbl OpHaTbinFaH maH 0-100 % AnanasoHbiHAa
kepceTtineai.

Erep cbIpTKbl 8ceprepe opHaTbifiFaH MaHre
TbIibIM canbiHca, MaH 100 % peTiHae kepceTineai.

11.8.3 CbipmKbl opHambinFaH MaH (3.3) 6enimiH kap.
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11.7.2 XKyMmblic pexumi (2.2)

Fenm CUE

Byn akpaH afbIMAbIK )KYMbIC PEXVUMIH kKepceTei
(Kanbin., Tokmamy, MuH. Hemece Makc.). OnaH
6acka, MyHaa pexXuMHiH Karaa TaHaanfaHbl
kepcetinreH (CUE magipi, LLluHa, cbipmKbi
duckepmmik cueHan Hemece On/Off myimeci).

11.7.3 HakTbl MaH (2.3)
FanTHUECHOR FHAUEHHE

Byn akpaH HakTbl 6akblnaHaTblH MaHAI kepceTeai.
Erep CUE gaTuuk KocblnmaraH 6ornca, akpaHaa «—»
cuMBOnbI Nanga onaabl.

11.7.4 ©nweHreH MaH, AaTyukK (2.4)

HBMEDEHHDE ZHaJYeHMe
natuMka 1

Byn akpaH 1 gaTyvk apKbinbl ©MLLEHreH,

54 xnemmara KoChbIfFaH HakTbl MaHAI kepceTeai.
Erep CUE patuuk kocblnmaraH 6onca, akpaHaa «—»
cuMBOnbI Nanga 6onagbl.

11.7.5 ©nweHreH MaH, AaTyuk 2 (2.5)

HBMEDEHHDE ZHaJYeHMe
naTuMHE 2

Byn akpaH MCB 114 aHanorTik gaT4yvkTepaiH
KoCbIMLUA KipiCTepiHiH MOAYNi KOCbINFaH Ke3ae FaHa
nanga 6onapgbl.

Byn akpaH 2 gaT4vk apkblnbl enweHreH, MCB 114
MopAyniHe KOCbINFaH HaKTbl MaHAI kKepceTeai.

Erep CUE gaTunk KocblnmaraH 6orca, akpaHaa «—»
cuMBOnbI Nanga onaabl.

11.7.6 AriHanbIic Xuiniri (2.6)
YacTora epaweHna

Pykcat: £ 5 %
Byn akpaH copfblHbIH afFbIMAblK aNHAMNBIC XWiniriH
kepceTeai.

11.7.7 Kipic KyaT neH KO3FanTKbIWTbIH TOFbI (2.7)

E:oaHaAa MOWHOCTE
217 kW

Tok gedratend

Pykcat: £ 10 %

Byn akpaH copfbiHbIH aFbIMAbIK KipiC KyaTbiH BT
Hemece KBT-Ta %oHe TOK KO3FanTKblLLbIHbIH HAKTbl
TOFbIH amnepnepze [A] kepceTegi.

11.7.8 ManpanaHy caraTTapbl MeH TYTbIHbINATbIH
3Heprus (2.8)

Yacoe paboTe

MNotpefinaeman MoWHOGTE

Pykcat: £ 2 %

Byn akpaH nanpganaHy caraTTapblHbIH CaHbl MEH
copfblAa TYTbIHbINATbIH 3HEPTUAHBIH MerLepPiH
kepceTeai. CaraTTapharbl XXyMbIC yakbiTbl
XWHaKTanfaH MaH 6onbin Tabblnaabl )XeHe OHbl
KannbiHa KenTipy MyYMKIH emec.

ManpganaHbinaTbliH 9HEPTUAHBIH MAHI KYPbINFbIHbIH
eHAipinreH caTiHeH 6acTan ecenTenin XXUHaKTanfaH
M8H XX8He OHbl KannblHa KeNTipy MyMKiH emec.

11.7.9 Ko3fanTKbIlW MOMbIHTIPEKTEPiHiH MainaHy
xaraanbl (2.9)

CMEHMTE CRESHY NOgWKN.

FameHa NogWHNHHES

Byn akpaH KO3fFanTKbIWTbIH MOMbIHTIPEKTEPI MEH
MaiinaHyblHbIH KaHLla peT anMacTblpblifaHbiH
kepceTeai.

Ko3FanTKbIWTbIH MOMbIHTIPEKTEPIH Mannayabl
opblHAafFaHHaH keliH 6yn amangbl OPHATY
Ma3ipiHae pacTaHbl3.

11.8.18 Ko3ranmkbiuwmabiH MOUbIHMIipekmepi MeH
MmatinayOob! anmacmsipydsbl pacmay (3.20) 6enimiH
kap. Mainayabl anMacTblpyabl pacTaFraHHaH KeniH
aKpaHaarbl MaH bipnikke apTaabl.



11.7.10 Ko3fanTKbill MONbIHTIPEKTEPiHIH
MannaHybiH anMacTbIpyFa AeWiHri yakbIT
2.10)

CMEHHTE GMazhy
M WHMHHEGE LEHT.

Byn akpaH erep 2.11 akpaHbl kepceTinmereH
Xafganga faHa awbinagbl.
MyHAa KO3FanTKbILWTbIH MOWbIHTIPEriH KallaH
maiinay kaxeT 6onaTblHAbIFbIH kepyre 6onaabl.
BakpbinayLbl COPFbIHbIH XYMbIC cvnaTtTamanapbiH
Tekcepeai xxaHe MONbIHTIpeKTepAi anMacTbIpyAblH,
apacblHfafbl ke3eHai ecentengi. XKymbic
cunaTTamanapbl e3repreH xarganga mannayabl
anmacTbIpyAblH apacbliHAarbl apanblk Ta kanTa
ecenTenyi MyMKiH.
Erep copfbl kemaey anHanbIC XuinirimeH >xymbic
icTen 6acTaca, Manayabl anMacTbipyFa AeuiHri
Garanay yakblTbl ecenke anbiHaTbiH 6onagbl.
11.8.18 Ko3ranmkbiwmbiH MolbIHmipekmepi MeH
maunaydbl anmacmelpydsl pacmay (3.20) 6enimiH kap.
11.7.11 Ko3franTKbIWTbIH MOWbLIHTIPEKTEPH
anmacTblpyfa AeniHri yakbIT (2.11)

FameHa NOgWHNHAEOE
MEHraTenA

He oTknagueantel

Byn akpaH erep 2.10 akpaHbl kKepceTinmereH
Xafganaa faHa awbinagbl.

MyHAa KO3FanTKbILTbIH MOWbIHTIPEriH KalaH
anmacTblpy KaxeT 6onaTblHAbIFbIH Kepyre 6onagbl.
BakbinayLubl COpFbIHbIH, XYMbIC XafganbliH
Tekcepeai xxoHe MONbIHTIpeKTepAi anMacTbIpyAblH,
apacblHAarbl ke3eHai ecenTengi.

Erep copfbl kemaey anHanbIC XuinirimeH >xymbic
icTei 6acTaca, MOMbIHTIpEKTEepAi anMacTbipyFa
newiHri 6aranay yakbiTbl ecenke anbiHaTbiH
6onagbl.

11.8.18 KosranmkbiwmelH MolibIHMipekmepi MeH
Mmatinaydbl anmacmsipydbl pacmay (3.20) GenimiH kap.

11.7.12 1 Temnepartypa aaTtuuri (2.12)

HNatuvk Temnepatype 1

He akTHEHEK

Byn akpaH MCB 114 aHanorTik gaTynkTepain,
KOCbIMLUA KipiCTepiHiH MoAyni KOCbINFaH Ke3ae FaHa
nanga 6onagbl.

Byn akpaH 1 gaTymk apkpinbl enwenred, MCB 114
MoZayniHe KOCbINFaH HakTbl MaHAI kepceTesi.
Onuwem HykTeci 3.21 akpaHblHAa TaH4anaabl.

Erep CUE gaTuumk kocbinmaraH 6onca, akpaHaa «—»
cuMBOnbl Nanga 6onaawl.

11.7.13 2 Temnepartypa gaTyuri (2.13)

DaTumk TeMnepaType 2 S0

He HTHEHEIA

Byn akpaH MCB 114 aHanorTik gaT4yvkTepai
KOCbIMLLA KipiCTepiHiH MOAYMi KOCbINFaH Ke3ae FaHa
navaa 6onagbl.

Byn akpaH 2 gaTyvk apkbinbl enwenred, MCB 114
MoAyriHe KoCbINFaH HakTbl MOHAI kKepceTeai.
Onuwem HykTeci 3.22 akpaHblHAa TaHaanagbl.

Erep CUE pgaTuunk kocbinmaraH 6ornca, akpaHaa «—»
cuMMBOnbI Nanga 6onaawbl.

11.7.14 WbiFbIH (2.14)

Byn aKkpaH erep WhblIfblH erLweriL
KOHMrypauvanaHfaH xarfgana FaHa awbinagbl
Byn akpaH cangpik kipicke (33 knemma) Hemece
ykcac kipicke (54 knemmMa) KoCblfnfFaH LWbIfFbIH
enwerilTeH HaKkTbl MaHAI KepceTeai.

11.7.15 XKuHakKTanfaH wobiFbiH (2.15)
HakonneHHEM packon,

MotpefneHke Ha m*

Byn akpaH erep WbIfblH ©rLweriL
KOHMrypauvanaHfaH xafganaa FaHa awbinagbl
Byn akpaH CymbIKTLIKTBI angay KkesiHge
XWHaKTanfaH WbifblHAbI )XOHE 3HEePrUAHbI MEHLLIKTI
TYTbIHYAbI KepceTea.

LWbifbIH enweriw caHablk Kipicke (33 knemma)
HeMmece ykcac Kipicke (54 knemma) Kocbinybl
MYMKiH.

Kasakwa (KZ)
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11.7.16 Barpapnama Hyckachl (2.16)

EepcMA BCTmOEHHOK
Nporpamme

Byn akpaH 6arnapnamMansbik
KamTamachi34aHablpyAblH afFbiMablK HYCKachlH
KepceTepi.

11.7.17 Kondurypauus cannbi (2.17)

Kiop, saroackora dakna
ROHGHE Y PaLLHH

40

Byn akpaH KoHUrypaunsiHbiH aFbiMAbIK aninbiH
Kepceteai.

11.8 OPHATY masipi

11.8.1 Backapy pexumi (3.1)

Keneci 6ackapy pexumaepiHiH 6ipeyiH TaHaaHbI3.
* Kepi 6atinaHbiccbl3

« Typakmbl KbICbIM

* KbicbiMOapObiH mypakmal aliblpMawblibIfbl

* KbicbiMOapdbiH nponopyuoHanobik aliipmacs!
» Typakmsbl WhlfbiH

« Typakmbl memnepamypa

« Typakmbl OeHeel

« Typakmbl 6acka maHoep.

Ezep xuinik mypnendip2iw wuHara

KocblnFaH 6osica, 6ackapy pexumi Ma3ip

apKbisibl maHOana anmalobl.
11.10.3 CuezHan GENIbus 6enimiH Kap.

11.8.2 Bakbinayusbl (3.2)
KoHTponnep

TAHOBK A

CUE xwinik TypneHaipriwi KyLu koapdrLEHTIHIH

3aybITThIK TEHLLIEYNEepiHe (Kp) JKOHEe TYpaKThl yakblTKa

ve (T). Bipak, erep 3aybITTbIK TEHLIEYep OHTal b

napameTpriepMeH KaMTaMachl3 eTrnece, KyLenTy MeH

TypakTbl yakbIT KoadpurumneHTi gucnnenae
e3repTinynepi MyMKiH.
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KywenTy KoaddurumeHTi (Kp) 0,1 6actan 20 gewiH
OpHaTbINYbl MYMKIH.

(T,) TypakTbl yakbiT 0,1 6actan 3600 ¢ geiiiH
opHaTblna anagsl. Erep TaHganfaH maH 3600 ¢
6onca, 6akbinaylubl NponopuMoHanabl Typae
XYMbIC iCTENTIH 6onaabl.

OpaH 6acka, 6akbinayLubl Kepi peTTey pexumiH
opHaTa anagbl, 6yn opHaTbIIFaH MOHHIH apTybl
Ke3iHae anHanbIC XWiniriHiH TeMeHaenTiHAIriH
6ingipegai.

Kepi peTTey xarganbiHaa (Kp) KYLenTy
koadpduunenTi -0,1 6actan -20 geliH opHaTbINYbI
Kepek.

KecTepe 6akbinayLubiHbIH YCbIHbINATBIH
napameTpnepi kepceTinrex:

K
p
>
F
XKynelkonnany - 5 T,
[~ IS
30 20
E o ¥ o
3¢ i%
X% o %
0,2 0,5
0,2 0,5
0,2 0,5
-2,5 100
0,5 -0,5 10 +5L,
0,5 10+ 5L,
0,5 -0,5 30 + 5L,




Kp
>
[
XymnelkonpaHy - 5 T,
£ Ig
iy 23
T 5%
X ¥ ok
0,5 0,5*
L <5m:0,5*
05 L>5m3
L, > 10 m: 5*

*T,= 100 cekyHq (3aybITTbIK TEHLWeEYNep).

" KbINbITY Xyhenepi - 6yn copfbl eHIMAINIriHIH ecyi
KesiHAe yKcac AaTymKneH peTTeneTiH
TemnepaTypachl apTaTbiH Xyiienep.

2 CankplHAATy Xynenepi - 6yn copfbl OHIMAINITiHIH
ecyi kesiHAe yKkcac faTyvKneH peTTeneTiH
TemnepaTtypackl TOMEHAENTIH Xynenep.

L, = Copfbl MeH AaTUMKTIH apacbiHaafbl [M]

KaLbIKTbIK.

L, = Kby anmacTbIpfbill NEH AATHYNKTIH

apacblHAafbl [M] KawwbIKTbIK.

MU-6akbinaywbiHbl TeHWeYynep TapTibi
CananapgablH kenwiniri yLuiH Kp xoHe T, 3aybITThIK
TeHLeynepiH KonaaHy CopfblHbIH OHTaWmMbI
XKYMBICbIH KAaMTamMachI3 eTefi.

Bipak kelbip konaaHy cananapbsiHaa

6aKblnayLblHbl PeTKe KeNTipy KaxerT.

KeneciHi opblHAaHbI3:

1. KosranTkbIWw TypakTbl XXYMbIC icTe 6acTaraH
caTke AeiH (K)) KyenTy KoaddnLMEeHTIH
apTTbIpbIHbI3. TypaKCbI3AblK erep enLeHreH MaH
aybITkn 6actaraHaa 6ankanybl MymkiH. OfaH api
TypakchI3ablk ecTine 6actangbl, OUTKEHi
KO3FanTKbILW Bipkenki eMec XyMbic icTen
6acTanabl;
anHanbiMaap apTabl XXoHe TemeHaenai.
TemnepaTypaHbl peTTey xyinenepi cekingi kenbip
Xynenepgae 6asy petteny 6aiikanagbl. byn
KO3FanTKbILWTbIH TypakchI3ablfbiH Gakbinayabl
KMblHOaTaabl.

2. Ko3ranTKbILWTbIH TYPaKCbI3AblFblHA COMKeC
M8HHIH XapTbICblHa AENiHri AeHrenre aenin (Kp)
KyLLEenTy KoadPULMEHTIH OpHaTbIHbI3. Byn
KYLLEATY KO3 DULMEHTIHIH AypbIC TEHLWeYi
6onagbl.

3. TypakTbl yakbiTTbl (T,) KO3FANTKbILL TYpaKChI3

XKyMbIC icTei 6acTaraH caTke AeliH TOMeHAETIHI3.

4. YakbITTbIH TypaKThl WwamacbiH (T,)
KO3FanTKbILUTbIH XXYMbICbl TYPaKChl3 6onatbiH eki
ecerieHreH feHreiire opHaTblHbI3. Byn TypakTbl
yakbITTbIH AypbIC TeHLeynepi 6onaabl.

Xannbl amnupukanslk epexenep:

Erep 6akbinayLbl TeiM 6asy XyMbiC icTece, Kp

apTThIPbIHbI3.

Erep 6akbinayLubl Typakcbi3 Hemece Gipkenki

eMec XyMbIC icTece, Kp TemeHaeTy Hemece T,

apTTbIpyAblH ecebiHeH XyheHiH

cesimTanablnbifblH TOMEHAETIHI3.

11.8.3 ChIpTKbI OpHaTbINfFaH MaH (3.3)
EHewHAR WCTAHOERE

BHEWHAR WCGTAHOERS

lake. m

ﬁ
R
¢
ﬁ
7
+

ChbIpTKbl OpHATbINFAaH MAHHIH CUrHanbl YLUiH KipicTi
(53 knemma) keneci pexvmMmpaepain 6ipeyiHe
opHaTyfa 6onagbl:

» benceHoi

* BenceHdi emec.

«benceHdi» MaHi TaHOanfaHaa aFbiMaarbl
OpHaTbINFaH MaH CbIPTKbl OPHaTbINFaH MAHHIH
KipiciHe KocbinFaH curHanfa 6annaHbicTel 6onaabi.
11.8.3 Cbipmkbl opHamblinFaH MaH (3.3) 6enimiH kap.

11.8.4 CurHan 6epy peneci 1 xaHe 2 (3.4 xaHe 3.5)
CUE xwinik TypneHaipriwinge eki curHan 6epy
peneci 6onaabl. TomeHae KepceTinreH akpaHHaH
curHan 6epy peneci icke KOCbINnaTbiH KaXeTTi
OKuFanapbiH TaHAaHbI3.

1 curHan 6epy peneci 2 curHan 6epy peneci

Pene cHrHanmzaumm 1
@HTHEMIMPOEIHO NDM

Pene cHrHankzaung 2 o
AETHEMZMDOEIHO NPM

* dalibiH » falibiH
*Anam * Anam
« [Matidoan * lMatdan

« Copfbl XyMmbic icmeyde
« benceHdi emec

« Eckep

* Matinaydbi anmacmesipy.

» Copfbl xyMmbic icmeyde
» benceHdi emec

* Eckep

* MatinayObl anmacmsipy.
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Anam xaHe eckepmydiH apacbIHOaFbl
alibipMawbinbIKMapobl

_H

[Hyeray | 11.6.3 MHOukayus akaynbikmapbi
6es1iMiHeH KapaHbl3.

11.8.5 CUE xwuminikTteri Typnengipriwinaeri
Tynmenep (3.6)

EHonkra "0, 0K, OnSOFF 25

Backapy naHeniHaeri esrepty Tynmenepi (+, —, On/
Off, OK) kenecigen kanbinTa opHaTbiNybl MYMKiH:

* benceHoi

* benceHdi emec.

«benceHdi emecy» (byFaTTanfaH) MaHiH opHaTy
KesiHae e3repTy Tynmenepi xymbic ictemenai. Erep
copfblHbl Gackapy CbIPTKbl XXYNE apKblnbl Xy3ere
acblpblnaTblH 6onca, TyiiMeHi «benceHOi emec»
afpariblHa OpHATbIHBI3.

Tyimenepai 6encenaipy yuwiH 6ip yakbiTTa

3 ceKkyHAKa oFapbl )XoHe TOMEH TinaepimMeH eki
TYNMeHi 6acbiHbI3.

11.8.6 XarTama (3.7)

Byn akpaH CUE xwinik TypneHgipriwiHiy RS-485
nopThbl YLWiH TaHAanfaH xaTTamaHbl kepceTegi. byn
xaTTama Kenecifgen maHAi opHaTa anagbl:

* GENIbus

* FC

*« FC MC.

Erep TaHaanfaH maeH GENIbus 6onca, KocbinbiM
Grundfos komnaHusicbiHbiH GENIbus
cTaHAapTTapblHa Calikec opHaTbinaabl.

FC xxeHe FC MC xaTTamanapbl Tek KbI3MeT kepceTy
YLWiH FaHa KongaHbinagbl.

11.8.7 Copfbl HeMipi (3.8)

Homep Hacoca

Byn skpaH GENIbus xeniciHgeri copfbl HOMipiH
kepceteni. Coprbifa 1-geH 199-ra genivri Hemipnep
TafavbiHAana anagsl. LnHara kocblnbiM
XarganblHAa HeMIp ap Copfbifa TaFrabliHAANFaH
6onybl kepek.

3aybITTbIK TEHLLIEYNEP: «—».
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11.8.8 CanpabIk KipicTep 2, 3 xaHe 4 (3.9 - 3.11)

Y Undpoeod exon 3

Undpoeo exon 2

CUE xwinik TypneHaipriwiHin cangplk kipictepi (19,

32 xaHe 33 knemmanapbl) Typni atkapbiMaap yLuiH

Xekenew TaralbiHAAMYbl MYMKIH.

Keneci aTkapbiMaapabiH 6ipeyiH TaHAaHbI3:

* MuH. (MvH. cunaTttama)

* Makc. (makc. cunattama)

* Cblpm. Kame (CbIpTKbl KaTe)

* UlbiFbIH peneci

* Anammapdbl nakmsipy

* Kyprak xypic (CbIpTKbl [ATYUKTEH)

* XKuHakmarsnraH wbifbiH (MMNYNbCTIK WbIFbIH, TEK
33 knemma)

» benceHdi emec.

TaHAaanfaH aTkapbiM caHAbIK Kipic (TyMblKTanfaH

Xanfacy) 6enceHaeHaipinreH xxarganaa fFaHa

6enceHai xymbic icTenai.

CoHbiMeH 6ipre 11.10.1 CaHObIK Kipicmep GenimiH kap.

MuH.

Erep kipic xxepengeTince, COpfbl MUHUManNbl

cunaTTamara CoMKec XyMbIC icTenTiH 6onagabl.

Makc.

Erep kipic xxegengeTince, cCopfbl MUHUManNbl

cunaTTamara ColKec XyMmblc icTeiTiH Gonaabl.

Cbipm. Kame

Erep Kipic xxegengertince, Tanmep icke KocblnaTblH

6onagabl. Erep kipic 5 MUHyTTaH apTbik

XepengaeTinreH 6onca, cbipTkbl KATEHIH,

vHaukaumscel nanga 6onaael. Erep kipic afbiThinca,

anaTTblK OKUFa TOKTaTbinaTblH 6onaabl xaHe

COpPFfbIHbI @anaTTblK MHAWKALUSIHbI KETIPY XXOMNbIMEH

TeK KONMeH FaHa karTaaaH icke kocyra 6onagabl.

UibirbiH peneci

Erep ocbl aTkapblM TaHAanca, Copfbl LWbIFbIHHbIH,

KOCbINIFaH peneci TemeH LWbifbiHAa barikaraH keage

ToKTaTblNaTbiH 6onaasl.

Byn atkapbiM erep copfbl KbICbIM AaT4YuriHe Hemece

AeHren gaTyuriHe KOCbIIFaH XaHe TokTaTy

aTKkapbIMbl 6enceHgi 6onca FaHa KormkeTiMAI

6onagbl. 11.8.11 Tokmamy amkapbiMbIMEH mypakmbl

KbicbiM (3.14) xaHe 11.8.12 Tokmamy amkapbIMbIMEH

mypakmal KbicbiM (3.14) Genimai kap.



AnammeiK cuzHandbl macmay
Kipic 6encengeHaipinreH kesae, erep anaTTblH
ceb6ebi xoWblnca anaTTblK CUrHanN ToKTaTbinanbl.

«Kyprak» xypic

Erep ocbl aTkapblM TaHAanca, Kipicte KblCbIMHbIH,

XOKTbIFbl HEMECE CyAblH XeTicneywiniri 6ankanybl

MYMKiH. On yLWiH kenecigen KocbiMLwa Kepek-

XapakTap kaxeTTi 6onaabl:

» Grundfos Liqtec® «kypfak» XypiciHiH gatyuri

» CopfblHblH COPATbIH XafblHA4a OPHATbINFaH KbICbIM
peneci

* CopfblHblH COPaTbIH XafblHA4a OpHaTbINFaH
KanTKblnbl pene.

KipicTe KbICbIMHbIH XXOKTbIfbl HEMeCce CyAblH,

XeTicneywiniri (<kyprak» Xypic) aHblKTanfaH

Xafganga copfbl TokTaTblnatbiH 6onaasbl. byn kipic

6enceHaipinreH kesae copfbl kaiTa icke

KOCbINIManabl.

KantapaH icke KocblnynapablH ipKinici COpfbIHbIH

cepusicbiHa 6annaHbicTbl 30 MUHYTKa AeliH

CO3bIMybl MYMKIH.

XuHakmanfaH wbIFbIH

Erep 6yn atkapbiM 4 caHAbIK Kipic yLWiH opHaTbinca

XoHe uMmnynbcTep gatyuuri 33 KnemmFa KocblnfFaH

6onca XuHakTanfaH LWbIFbIH eMUeHe .

11.8.9 WbIfbIiHAbI ©5ILIeyre apHanfaH caHabIK
Kipic (3.12)

Bxog uHppoEoro £y
MEMEREHKA pacxoaa H
ol

Byn akpaH whifbiH enweriw 3.11 akpaHbiHAa
KOH(pUrypaumsinaHraH xxaraanaa fFaHa naiaa 6onagpl.
Byn akpaH umnynbcTik gaTymkneH 33 knemmara
KOCbINIFaH XXWHaKTanfaH LWbIFblH aTkapbiMaapbiHa
apHanfaH ap6ip MMNYNbCTIH KeNeMiH TeHLWey YLUiH
KonpaHbinaabl.

TeHLweynep aykbIMbl:

* 0-1000 nuTp/Mmnynec.

Kenempai nanganaHyra 6epy 6oibiHIWa HycKaynbikTa
TaHgdanfaH TuicTi Gipniktepae opHaTyfa 6onagbl.

11.8.10 AHanorTik weifbic (3.13)

AHANOrOBEIA BEIXOA

AHanorTik WhIFbIC kKeneci AepekTepai 6epyre
6armapnamanaHa anagbl.

» Kepi 6atinaHbic
» TymbiHblTambIH Kyam
* AlHanbic xuiniei

* UbiFbic Xuinik

* CblpmKbl damyuk
* 1-wek acbin kemmi
* 2-wek acbin kemmi
» benceHoi emec.

11.8.11 TokTaTy aTKapbIMbIMEH TYPaKTbl KbICbIM
(3.14)

TeHweynep

TokTaTy aTkapblMbIH Kenecigen veHaepae

opHaTyfa 6onagabi:

» benceHoi

* BesnceHdi emec.

Kocy/CeHp pexumiHaeri peTtey aykbiMbl Keneci

MaHAepre opHaTblNybl MYMKiH:

» 3aybITTblK OpPHATbINFaH MaH AH - HaKTbI
opHaTbInNfFaH MaHHiIH 10 %-blH Kypaiabl.

* AH HakTbl opHaTbINFaH MaHHIH 5 %-aaH 30 %-fa
OeniHri aykbiMblHAa 6epine anagbl.

CunaTttama

TokTaTy aTkapblMbl TOMEH LWbIFbIH Ke3iHae Kocy/

CeHA, pexxnMMi MeH >XoFapbl LWbIFbIH Ke3iHAE TypaKTbl

KbICbIMAbI KOnAay pexuMiHiH apacbiHAa aybICTbIpy

YLWiH KonaaHblnagsl.

H A Koc./axbip. pexumi
TypaKThl KbICbIM
AxblpaTy
KbICbIMbI

AHl'
KocbiHabinap
KbICbIMbI

l—>

Q

35-cyp. TokTaTy aTtkapbiMbIMEH TypakTbl KbICbIM.

Kocy meH ceHgipy (AH) KbICbIMbIHbIH apa-

CblHAAFbI ablpMaLLbInblK

TemeH LWbIfbIH eKi Typni Tacingep apkbinbl

aHbIKTanybl MyMKiH:

. KipikTipinreH «TeMeH WbifbiCTbl Taby aTkapbiMbl»
TeK caHAblK Kipic WhIFbIH peNeciHiH KOCbINbIMbIHA
TeHLUeNnMereH xarganga faHa Xymbic icTengi.

2. WbiFblH peneci caHabIK Kipicke KOCbINFaH.

-
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1. ToMmeH WbIFbIHAbI Taby aTKapbIMbI

Copfbl Kbicka Mep3imai ainHanbIC XWiniriH

TOMEHAETYAiH KOMeriMeH LWbIFbIHAbI TYPaKThl TYpAe

TekcepeTiH 6onaabl.

Erep kbicbiM @3repmece TinTi earepmece, 6yn

LWbIFbIHHBIH TOEMEH ekeHAiriH 6ingipeai.

AHanNbIC XWiNiri aXbIpbITbiNy KbICbIMbIHA (HAKTbI

opHaTty MaHi +0,5 x AH) xxeTkeHre geniH

apTTbipbinaTblH 60onaabl )kaHe CopFbl TOKTaTblnagbl.

Copfbl KbICbIM KOCbINY KblCbIMblHA (HaKTbl OpHaTYy

MaHi -0,5 x AH) geiiiH TomeHaereH ke3ae KawTa icke

KocbinaTblH 6onagbl.

Erep ToKTaTy Ke3eHiHAe HaKTbl WbIFbIH TOMEH

LIbIFbIH WeKapacbiHaH Xofapbl 6onca, copfbl

KbICbIMHbIH KOCbIITy MOHIHEH AeliH TeMeHaereHre

[OeWiH KanTa icke Kocblnagbl.

KanTapaH icke Kocy kesiHae copfbl Keneci Typae

opekeT eTepi:

1. Erep HaKTbl LWbIfblH TOMEH LWbIFbIHHbIH
LuekapacblHaH acbin KeTce, COpFbl TYpakThl
KbICbIMAbI KONMAayMeH y3[iKCi3 pexumre KanTbin
opanagbl.

2. Erep HakTbl WbIFbIH TOMEH LUbIFbIHHBIH LWeriHae
6onca, copfbl KOC./COHA. pEXUMIHAE TYPaKTbl
XyMbIC icTenTiH Gonaabl.

Byn WbIFbIHHBIK TOMEH LUbIFbIHHbBIH, LIETHEH
LWbIKKaH caTiHe AeliH xanfacaTblH 6onaabl.
LbIFbIH TOMEH LUbIFbIHHBIH, LUEKApacbIHaH ackin
KeTKeH Keaae, COpFbl Y3AIKCi3 pexumMre KanTbin
opanagbl.

2. TeMeH WbIfbIHAbI WbIFbIH PeneciHiH
KemerimeH Taby

CaHpblK KipiC TEMEH LWbIFbIHHBIH 8CEPiHEH

6enceHaeHaipince, anHanbiC XWiniri KbicbiMAabl

TOKTaTyFa KoM XeTKeHre AeWiH apTagbl (HaKTbl

opHaTy MaHi +0,5 x AH), coaaH keliH copfbl

TokTaTbinaTbiH 6onaabl. KeicbiM 6acTanksl KbicbiMFa

OeNniH TYCKeH ke3ae, COpfbl kanTaaH icke

Kocbinagbl. Erep wbiFbiH ani e 6ypbiHFbIAaR TOMEH

6onca, Copfbl axblpaTbify KblCbIMbIHA AeliH xeTesi

XoHe TokTaTbinaabl. Erep weifbiH 6ap 6onca, copfbl

6enrineHreH opHaTy MaHre Calkec XyMbIC iCTeyiH

XanfacTblpagbl.

TokTaTy aTKapbiMbl YlWiH NanaanaHy wapTrapbl
TokTaTy aTkapblMbIH erep Xyneae KbiCbiM AaTuuri,
Kepi knanaH xeHe meMm6paHanbl 6ak opHaTbINFaH
6onca faHa kongaHyra 6onagabl.

Kepi knanaH KbicbiM Oam4u2iHiy
anodbiHO0a opHambinybl Kepek. 36 xaHe
37 cyp. Kap.

Ez2ep wbifblH peneci memMeH WbifbiHObI
ma6y ywiH KondaHsblnca, on
mMem6paHanbl 6akmaH KeliH xyle
JKaFblHOa opHambliybl Kepek.
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Mewm6panans! 6ak

Keicbim gatyuri
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Kepi Copfbl ,%
KnanaH o
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36-cyp. Kepi knanaH MeH KbICbIM AaTYUTiHIH
Xyneae CymblKTbIKTbIH KeTepinyiMeH
opHanacybl
Mem6paHanbl 6ak
~
8
2
3
J 8
Copfbl  Kepi knanaH E

37-cyp. Kepi knanaH MeH KbICbIM AaTUUTiHIH
Xywepne Kipicte apTblK KblICbIMMEH
opHanacybl

Mem6paHansi 6ak

TokTaTy aTkapbIMbl YLWiH 6enrini 6ip MUHUManabl
kenemperi Mem6paHarnsl 6ak kaxeT. Bak copfbifa
MYMKiH GonFaHLLIa akblH OpHaTbINybl KEpek, an
6akTarbl 6acTankbl kbicbiM 0,7 X HaKTbl OpHaTbINFaH
MaHAI Kypaybl kKepek.

Mem6paHarnbl 6aKTbIH YCbIHbINFaH KeneMi:

CopfbIHbIH aTaynbl dpeTtTeri 6aKTbIH Kenemi

WhIFbIHbI [M%/c] [nuTp]
0-6 8
7-24 18
25-40 50
41-70 120
71-100 180

Erep xyee yCbiHbINFaH WamaaaH kenemi
ynkeHgey membpaHanbl 6ak opHaTtbinca, AH
3aybITTbIK TEHLLeynepi Aypbic 6onaabl.

Erep opHaTbinfaH Mem6paHarnsl 6aKkTbIH kenemi
ThIM Kili 6onca, copfbl TbIM XMWi icke KocblnaTbliH
XaHe TokTaTbinaTblH 6onaabl. byn AH apTThipy
ecebiHeH xeHaene anagbl.



11.8.12 TokTaTy aTKapbIMbIMEH TYPaKTbl KbICbIM
3

TeHweynep

Byn TokTaTy atkapbiMbIH Keneci MaHaepae

opHaTyfa 6onagbl:

« bernceHdi

* BenceHdi emec.

Kocy/ceHaipy aykbiMbl keneci MmaHaepae

OpHAaTbINYbl MYMKIH:

* AH — 3aybITTblKk OPHaTY HaKTbl opHaTyaaH 10 %.

* AH HakTbl opHaTyAblH 5 %-aaH 30 %-fa geniuri
aykpimaa 6epine anagbl.

TeMeH WbIfbIHAbI TiPKeY KipiKTipinreH atkapbimMbl

aBTOMaTThbl TYpAe enwenTiH xaHe 50 %-aaH 85 %-fa

[AeniHri canafarbl aHanbIC Xuiniri kesiHae

TYTbIHbINATbIH KyaT MaHiH cakTaluTbiH 6onagpl.

Erep «BenceH» Garpapbl TaHaanca, keneci xargau

OpblH anagpl:

1. WebIFbIHCBI3 XaFaanabl Kypy YLWiH TUeKTI
KnanaHabl )abblHbI3.

2. ABTOMaTThl TeHwWweynepai icke Kocy ywiH OK
TYNMeCiH 6acblHbI3.

CunaTttama

TokTaTy aTkapblMbl TOMEH LUbIFbIH Ke3iHAE «KOCy/

COHAIPY» PEXUMIHIH XaHe XoFapbl WbIFbIH Ke3iHae

Y34iKCi3 peXXVMMHiH apacbiHAa aybICTbIPY YLUiH

KonpaHbinaabl.

Icke kocy
neHreni
AH
TokTaTty
nexreni —

TMO03 9099 3307

38-cyp. TokTaTy aTkapbiMbIMEH TypakTbl AEHren.
Kocy xxaHe ToKTaTy AeHrennepiHiy apa-
CblHAafbl aibipMatubinbik (AH)

TeMeH LWbIFbIH eKi Typni Tacingep apkbinbl
aHbIKTanybl MyMKiH:

1. KipikTipinreH TemeH WbifbiHAbI Taby aTkapbiMbl.
2. CaHpApblK Kipicke KOCbINFaH LWbIFbIH peneci.

1. ToMeH WhbIFfbIHAbI Taby aTKapbIMbI
KipikTipinreH TeMeH LWbIFbIHAbLI Taby aTkapbiMbl
anHanbIC XWiniri MeH KyaTTbl enwieyre Herizgeneai.
TeMeH WhblIfblH TabblnFaH ke3ae copfFbl
ToKTaTblnagbl.
Kocy neHrewiHe xxeTkeH ke3ae Copfbl KanTagaH
kocblnagbl. Erep weifblH ani e TemeH 6onca,
COpfbl TOKTATY MaHiHe XeTefi )aHe ToKTanabl.
WeiFbiH GonFaH ke3ae, COpFbl OpPHATbINIFAH MaHre
Calikec XyMbIC icTeyiH xanfacTbipa 6epeai.
2. ToemeH WhbIFbIHAbI WhIFbIH peneciHiny
KemeriMmeH Taby
CaHablK Kipic TEMeH WbIfbIHHAH 6encenaipinrex
Ke3ae, anHanbIC Xuiniri ceHaipy AeHreniHe
XeTkeHre feliH (opHaTy MaHi +0,5 x AH) apTaTbiH
6onagabl. Kocy aeHreniHe Kon )XeTkeH Ke3ae, Copfbl
KanTagaH icke kocbinagbl. Erep woifbiH ani ae
OypbIHFbIAal )oK 6onca, Copfbl COHAIPY AeHreniHe
OeliH xeTei )keHe TokTaTbinagbl. Erep woifbiH 6ap
6onca, copfbl OpHaTyFa CONKEC XYMbIC iCTeyiH
XanfacTblpaabl.
TokTaTy aTKapbIMbl YLWiH NainganaHy wapTTapbl
TokTaTy aTkapblMbIH TypakTbl AeHren kesiHae
KonAaHy Tek Xyie AeHren AaTyuriHeH TypfFaH kesae
MYMKiH 6onagabl, an 6apnblk knanaHgap xabbinybl
MYMKiH.
11.8.13 Oatuuk 1 (3.15)

Datumg 1

£
o

54 knemmara KocbinFaH 1 gaTunkTi TeHwey. byn kepi
BavinaHbIiC AaTyuri.
Keneci maHaepaiH GipeyiH TaHaaHbI3:
* [laTUYNKTIH WbIFBLIC CUrHaMbI:
0-20 MA
4-20 MA.
» [aTyukTin enwem Gipniri:
bar, mbar, m, kPa, psi, ft, m%h, m%/s, I/s, gpom, °C,
°F, %.
* [laTuYnKTiH enwem aykbiMbl.
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(Z)) emdecey

11.8.14 JaTuuk 2 (3.16)
Datumk 2

MCB 114 paTymk MoayniHe KOCbIFaH 2 AaTYMKTi
TeHLweynep.
Keneci maHaepaiH GipeyiH TaHAaHbI3:
e [laTUYUKTIH WbIFLIC CUTHAMbI:
0-20 MA
4-20 MA.
« [JatyukTin enwem Gipniri:
bar, mbar, m, kPa, psi, ft, m%/h, m%s, I/s, gpm, °C,
°F, %.
* [laTynkTiH enwem aykbiMbl.

0-100 %.
11.8.15 Herizri/pe3epBTik (3.17)
OCHOEHOK! pesepE £
o
1.
TeHweynep

«Herisri/pe3epBTik» aTkapbIMbIH Keneci MaHaepre

opHaTyFfa 6onagbl:

* benceHoi

* besnceHdi emec.

«Herisri/pe3epBTik» aTkapbiMblH 6enceHai Kblny

Kenecixafraanaa opbliHAanaabl:

1. CopfbinapabiH bipeyiH KyaT 6epy kesiHe
KOCbIHbI3.

«Heeizzi/pesepemik» aTkapbiMaapbl yLLiH
«BbenceH emec» TaHAaHbI3.

MNAVOANAHY xeHe OPHATY Ma3ipiHae KaXeTTi
TeHLeynep opbIHAAHbI3.

2. MAVOANAHY Ma3zipiHae TokTaTy xafaanbiMeH
XKYMbIC peXUMiH GepiHia.

3. KyaTt 6epy ke3iHe 6acka cCopfblHbl KOCbIHbI3.
MNANOANARY xene OPHATY ma3sipiHae KaxeTTi
TeHLeynep opbliHAaHbI3. «Hezizzi/pezepsmik»
aTkapbiMaapbl YLWiH «benceH emec» TaHAaHbI3.

YKyMbic icTen TypfaH copfbl 6acka copfbiHbl i3aeyai

opblHAANAbI )XaHe 0Cbl COPFbIHbIH «Heriari/

pe3epBTik» aTkapblMblH besiceH aBToMaTThl TYpAe
opHaTagbl.

Erep 6acka copfbiHbl Taby MymkiH 6onmaca,

akaynblkTap MHaukauuscel nanga 6onagbl.

Byn eki coprbinap GENIbus xenici

apKbINbl KOCLLTYbI KEPEK, oFaH 6ydaH
6acka ewHapce KOChbIIMaybl KEPEK.
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«Herisri/pe3epBTik» aTkapbiMbl €Ki

KaTapnacTbIpbififaH Copfbinapfa konaaHbinaabl. Op

copfbl MeHwWikTi CUE xwuinik Typnexgipriwine

kocblnfFaH 6onybl kepek. Koc CUE e3 apanapbiHaa

GENIbus wuHacbl 6oWblHLLIA XanfFacybl XaHe

opkancbICbiHa ©3 AATYUri KOCbINYbl KEpPeK.

Byn atkapbIMHbIH Heri3ri MiHaeTTepi:

 XeTeKLi COpFbIHbI anaTTbiH cangapbiHaH TOKTaTy
XafganbiHAa pe3epBTik COPFbIHbI iCKke KOCY YLUiH.

» Coprfbinapabl kem gereHge apbip 24 caraT caibiH
aybICTbIPbIN OTbIPY YLUiH.

11.8.16 XKyMbIc ayKbiMbI (3.18)

XKyMbiC ayKbIMbIH OpHaTY:

Copfbl TypiHe 6arinaHbiCTbl 6onaTbiH MUH.
anHanbIC XuiniriHeH makc. 6epinreH aHanbIC
XuiniriHe AeniHri aykbiMaa MUH. anHanbIC XUiniriH
opHaTblHbI3. BepinreH TeHweynep copfbl TypiHe
GannaHbicTbl 6onaasbl.

Makc. aitHanblc Xuiniri copfbl TypiHe GainaHbICTbl
6onaTtblH MVH. 6epinreH anHanbIC Xuiniri MeH
Makc. aiHanbIC XMiniriHiH apacbiHAafbl aykbimaa
opHaTbina anagbl. 3aybITThlK TeHweynep 100 %-fa
TeH 6onagbl, SFHN 3aybITTbIK TaKkTawana
KOPCETINreH anHanbIC Xuinirive TeH.

MWH. XeHe Makc. ainHanbIC XNiniKTepiHiK
apacblHAafbl cana copfblHbIH HaKTbl XXYMbIC
aykbIMbl 6onbin Tabbinagbl.

KonpaHyLubl atanfaH XymbIC ayKbIMbIH COPFbl
TypiHe 6annaHbicTbl GonaTblH aHanbIC Xuiniri
LeKTepiHae e3repTe anagbl.



MwuH. aitHanbic

AliHanbIC XUIiNiKTEePiHiH ayKbiMbl COPFbIFa

ATay. aiHarnbic Makc. anHaneic

xuiniri T i
GaiinaHbICTbl xuiniri Kuiniri
} ]
J T
! I
! !
! !
: Z inirixi ! ~ PREPSRTY
, MuH AVHanbIC XUiNiriHiK HaKTbl Make. | AitHansIc xwiniri [%]
ayKbIMbl
. Il
1 H T >
! 100 %
1
1

MuHumanabl GepinreH anHansic
xuiniri

<

Makcumangbl 6epinreH aHanbic Xuiniri

>

<

]

TMO04 3581 4608

39-cyp. MMHUManabl xxaHe Makcumanbl cunatramanapbl Makcumangbl eHiMAINIKTIH nanbi3gapbiHaa

TeHweynep

11.8.17 Ko3franTKbIWTbIH MONbIHTIPEKTEpPiH
6akbinay (3.19)

FoHTPORE NoguMHIER

£y
WEHraTena H
oy

Copfbl MOMbIHTIpEKTEPIH Bakblnay aTkapbIMbIH
Kenecigen meHaepae opHaTyfa 6onaapl:

* benceHdi

« benceHdi emec.

Erep aTkapbIM yWiH «6es1ceHdi» TaHaanca, Xuinik
TYpneHaipriw manay Hemece MOMbIHTIpeKTepai
anmacTblpy KaxeT 6onfaH xarnanaa eckepTty
Gepegpi.

CunaTttama

Ko3ranTKbIWTbIH MOMbIHTIpEKTEPiH Bakplnay
aTkapblMbl KO3FanTKbIW MOMbIHTIPEKTEPIH HEMece
Mavinayabl anMacTbIPyAblH yakblTbl KEMreHiH
Kepceteai.

2.10 xxaHe 2.11 akpaHZapbIH Kap.

EckepTy xaHe ecenTik yakplTTbl aHblKTay
VHAMKaLMsANapbl YWiH COPFbIHbIH KEMAEY aiHanbIc
KUiNiriMeH XXyMbIC iCTENTIHAIr eckepineai.
MoWibIHTipekTiH TemnepaTypacbl MCB 114 mogyniHe
TemnepaTtypa AaT4yMKTepi OpHaTbINFaH XaHe
KOCbINFaH xaffanaa ecenke anbiHagbl.

Ecenmeeziw minmi 6yn amkapbim
«Bencendi emec» xardalibiHa
aybicmbipblica 0a {KyMblC fcmeyiH
)Kanracmbipadsl, 6ipak malnayodb!
anmacmsipy xeHiHOe2i eckepmy
6eliHeneH6elimiH 6onadsbl.

11.8.18 Ko3fanTKbIWTbIH MOWbIHTIPEKTEPi MeH
Mannayabl anmacTbipyabl pacTtay (3.20)

nD.’J,I.IJHI'IHHHH AEHraTena £

Byn aTtkapbiMabl kenecigen MaHaepae opHaTyFa
6onagbl:
* Matinaydbl anmacmeipy
* Annmacmabipbinobi
* ©32epicmepcia.
Erep Ko3ranTKbILWTbIH MOMbLIHTIpEKTEPI HEMECEe
Maiinaybl anMacTblpblnca, 6yn amanapl
kepceTinreH akpaHaa OK TyimeciH 6acy apkbinbl
pacTaHpl3.

Matnaydbl pacmaraHHaH KeliH 6ipa3

yakbim 6olibl «Matlinapdbl anmacmeipy»
mapMarbIiH maHOay MyMKiH emec.

Maiinaydsi anmacmsbipy

Kosf. molibiHmipekmepiHiH MalbiH aybiCMbIpy

eckepmyipacTtanfaH kesge,

« ecenreriw 0-re nakTbipbinagbl.

* Mannayabl anMacTblpyablH caHbl 1-re apTaabl.

Maiinayabl anmacTblpy caHbl Makcumarnibl pykcat

eTineTiH MaHre XeTkeH ke3ae, aucnnenage

KosranmkbiwmabiH MOUbIHMIipeKmepiH anmacmaipy

eckepTyi nanga 6onagbl.

Anmacmbipbinobl

KosranmkbiwmbiH MOUbIHMIPEKMEPIH anmacmabipy

eckepTyi pacTanfaH kesge,

« ecenTteriw 0-re nakTbipbinagbl.

* Mannayabl anMacTbipynapAabiH caHbl 0-re
opHaTbinagbl.

* MOWbIHTipEeKTepAi anMacTblpyAblH caHbl 1-re
apTagabl.
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(Z)) emdecey

11.8.19 Temnepartypa pgatuuri 1 (3.21)

MaTurk TemnepaType 1 £

Byn akpaH MCB 114 patuyukTepi kipicTepiHiH moayni
KOCbINFaH ke3fe fFaHa nanga 6onagbl.

MCB 114 mopyniHe kocbinFad Pt100/Pt1000
TemnepaTtypacbiHblH GipiHLLi AaTYMK aTKapbIMbIH
TaHAaHbI3.

* XXemekmi ywmbiH MmolibiHmipeai

o TylibIK ywmblH MolblIHMipezai

« backa 1 cyu. memn.

« backa 2 cyd. memn.

* Koaranmkbiw opambl

* Katima atidanamslH cyl. memn.

* Kop. opom. mewmn.

« benceHdi emec.

11.8.20 TemnepaTypa gatuwmri 2 (3.22)

JaTunk TeMNEpaTy R 2 £

Byn akpaH MCB 114 gaTuunkTepi KipicTepiHii Mogyni
KOCbINFaH ke3ae faHa nanga 6onaapl.

MCB 114 mopyniHe kocbinFaH Pt100/Pt1000
TemnepaTtypacbiHblH GipiHLLi AaTYMK aTKapbIMbIH
TaHdaHbI3.

« XXemekmi ywmbiH molibiHmipeai

o TylbiK yuimsbiH MolibiHmipeai

« backa 1 cyu. memn.

« backa 2 cyud. memn.

* Kosranmkbiw opambi

* Katima atidanamsbiH cyl. memnn.

* Kop. opm. memn.

» benceHndi emec.

11.8.21 KyTy pexuminae xbinbity (3.23)

Mogorpes B pexMMe &
CEHAEHHA

KyTy pexuminae XbinbITy aTkapbiMblH Keneci
MeHZepae opHaTyfa 6Gonaabi:

* benceHoi
* BesnceHdi emec.
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Byn atkapbiM Bencengi xxaraaribiHa opHaTbINFaH
)K@He Copfbl TOKTaTy NopMeHiMeH ToKTaTbInFaH
Ke3ge, TOK KO3FanTKbllW opambiHa 6epineTiH
6onagbl.

KyTy pexumiHgeri xbinbiTy atkapbiMbl
KOHAEHCATTbIH kKanbinTacybiH 6onapipmay yLiH
KO3FanTKbIWTbI angblH-ana Kei3gblpaabl.

11.8.22 EkniH MeH TokTaTy (3.24)
PazroH M OGTaHOE

L

Ko3FanTKbIWTbIH eKMniHAeY XoHe TOKTaTy yaKbITbiH
OpHaTbIHbI3:
» 3aybITTbIK TEHLLEYNEp:

KyaTka 6arnaHbicTbl 6onagsbi.
* AyKbIM:

1-3600 c.
Ekninaey yakpiTbl - 6yn 0 muH" 6acTtan
KO3FaNTKbILWTbIH aTtaynbl anHanbIC Xuinirive AewiH
ekniHaey yakbiTbl.
WbiFbic TOKTbIK CUE xuinik TypneHAipriwiniy
MaKkcumangbl LIEKTiK TOFbIHAH acbin KeTnenTiHaen
eTin ekniHAey yakbITblH TaHAaHbI3.
Ko3FanTKbILTbI TOKTaTy yakbITbl - Gy alHaNbICTbIH
aTaynbl xuiniriveH 0 MUH™" AeRiHri TOKTaTy yakbIThbl.
Tok kepHeyiHiH ynFatobl OpblH anMaraHaam xaHe
OHAIPINETIH TOKTbIH XWiNiK TYpreHAipriliHiH TOFbIHbIH,
Makcumanabl pykcaT eTifnreH weriHeH acbin
KeTNenTiHAen eTin TOKTaTy yakblTbiH TaHAaHbI3.

AiHaneic
xuiniri

Araynel
Maxkcumanabl

MuHumangbl

* Yakerr

Bactanks! Cofbl
eknin ToKTaTy
Exnin Torary

TMO3 9439 0208

40-cyp. OnekTpni KO3FaNTKbILTbl €KNiHAETY XaHe
ToKTaTy, 3.24 aKpaHbl

11.8.23 AybicTbipynap xuiniri (3.25)

YacToTa NepeKnoYeHiin - &y

L

<

AybicTeipynap xwiniri (EMM) esreptine anagbl. Ocbl
ma3ipaeri TaHaay Hyckaynapbl CUE TunTik enwemre
GannaHbicTbl 6onaabl.



EWNM xwuinikTepiH apTTbIpy XafblHa e3repTy
LWbIFbIHAAPABIH apTybiHa XaHe calikeciHwe CUE
Xblny 6eniHyiHiH apTyblHa aKenin coKTbipaabl.
KopluafaH opTa TemnepaTtypachl )ofapbl 6onfaH
Kesae aybICTbIpY XWIinNiriH apTTbipy YCbIHbINTMaNAbI.

11.10 CbIpTKbl 6ackapy curHangapbl

11.10.1 CaHAbIK KipicTep
TyvblKTanfaH TynicnenepmeH 6amnaHbICTbI
aTkapbimMaap LWonybl.

11.9 TeHweynepain 6acbIMAbIFbI Tyiicne  Typi Taraiibinaanye
. . 18 DI 1 « CopfbIHbl KOCY/mokmamy
On/Off myimeci MaKcuma.r{dbl < Mun. (MH. KUCBIK)
6aCbIMv6blﬂblKI{a ue. CeHOipy«Off» * Maxc. (makc. KuceiK)
XardalibIHOa copFbl XYMbIC « lwki akaynbikmap (iLki kate)
icmemelimin 6on1adsbl. 19 DI2 < WbifeiH peneci
* AnammapObl macmay
CUE xwinik TypneHgipriwin 6ackapy ywiH 6ipaeH * Kyprak xypic (ilki AaT4MKTEH)
GipHelue Tacinaepai konaaHyra 6onaasl. Erep 6ip + bencerdi emec.
yakbITTa Typsi pexumaep 6encenfeHaipince, : %U”- (’E’“"“- KuCbIK) )
; * Makc. (Makc. KUCbIK
Makcumangbl 6acbiMAbIbIKNEH XYMbIC PeXUMi « wiki akaynuikmap (ki kaTe)
KonaaHbinaTblH 6onaapi. 32 DI3 -« LbifbiH peneci
- « Anammapdsi macma
11.9.1 BaitnaHbic wWUHackICbI3 6ackapy, « Kyprak xypic (iki na};qwaeH)
KeprinikTi XKyMbIC pexuMi « Bericedi emec.
CUE xuinik * MuH. (MUH. KnCbIK)
BacbiMAbLINLIK  TYpPReHAipriw ChIpTKbI * Makc. (makc. kucelk)
ma3ipi curxan « lwki akaynbikmap (iki kaTte)
* IbifbiH peneci
1 TokTarty - 33 DI4  « Anammapdsl macmay
2 Make. _ * Kyprak xypic (iLuki [aTYNKTEH)
« KuHakmanfaH wbifbiH
3 - Tokraty (MMAYNBCTIK WbIFBIH)
4 - Makc. » benceHdi emec.
: : ipaen atkapbim Tek 6ip Kipic yLiH FaHa
5 MuH MuH Bipaei p 6ip Kipic yLi
6 Kanein. Kanbin.

Mbicanbl: Erep cbipTKbl curHan Makc. Xymbic
pexumiH 6enceHai Kbinca, CopfbiHbl TEK TOKTaTyFa
faHa 6onagbl.

11.9.2 BannaHbIc WMHacbIMeH 6ackapy,
KalbIKTaH 6ackapy pexumi

Bacomannu (SO, GBIl Sianaec
1 TokTaty - -
2 Makc. - -
3 - TokTaty TokTaty
4 — - Makc.
5 - - MuH.
6 - - Kanein.

Mbicansi: Erep 6aiinaHbic WnHackl Makc. Xymbic
pexumiH 6enceHai Kbinca, CopFbiHbl TEK TOKTaTyFa
faHa 6onagbl.

TaHganagbl.

11.10.2 CbipTTan opHaTbINIFaH MaH

Tynicne  Typi TaraibiHpaanybl

* Cbipmmalti opHamblfiFaH MaH

53 At 0B

OpHaTblnFaH MaHAi OpHaTbINFaH MaH KipiCiHiH
(53 knemma) kyaT 6epy ke3iHe aHanorTik curHan
K©3iHEeH KallbIKTbikTaH 6epyre 6onaabl.

Kepi 6arinaHbicchbi3

Kepi 6aiinaHbiccbl3 pexuMiHae (TypakTbl cunattama)
HaKTbl OPHATbIMFAH MOH CbIPTKbl CUTHANMeH
MUHUManAbl cunaTTaMagaH Xuinik Typnexaipriw
Ma3ipi apkblnbl 6epinreH opHaTbiNFaH MaHre aeniH
Gepine anagbl.

41 cyp. Kap.
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OpHaTbInfaH
MaH

Makc. cunaTttama

BepinreH |_
OpHaTbINfaH MaH
HakTtbl
opHaTbInFaH

HaKTbI OpHaTbINiFaH MQHHiH ayKbiMbl

MaH

MwuH. cunattama

TMO03 8856 2607

0 10B
CbIpTTai opHaTbINFaH MaHHIH
curHanbl

41-cyp. Kepi 6annaHbiCCbi3 peXuMiHAe HaKTbl
OpHaTbINFaH MaH MEeH cbipTTait
OpHaTbINFaH MOHHIH apacbiHAAaFbl
6arnnaHbiC

Kepi 6arinaHbicneH

Bapnbik 6ackapy pexumaepiHae, KbicbiMaapablH,
nponopuvoHanablk aibipMachiH ecenke anmaraHaa,
HaKTbl OPHaTBINFAH MAH AaT4MK enweMaepiHin
TOMEHTI LWeKapacblHbIH (AAaTYUKTIH MUH. MaHI) XaHe
XUWiNiK TYpNeHAIpri apKplnbl OPHATBINFAH MOHHIH
apacblHAarbl aykbiMaa WweTTeH 6epine anagbl. 42 cyp.
Kap.

OpHaTbinfaH
MaH

[aTynkTiH Makc.

MaHi
Bepinrex
OpHaTbIffaH MaH
HakTtbl
opHaTbINFaH

HaKTbI OpHaTbINfaH

MOHHIH ayKbIMbl
MoH HaykK

[OaTumKTiH MUH.
MoHi

0 08B
CbIpTTai OpHaTbINFaH MAHHIH
CUrHanbi

TMO3 8856 2607

42-cyp. Kepi 6annaHbiccbl3 pexXMMiHAEri HaKTbl
OpHaTbINFaH MAH XaHe CbIPTKbI
OpHaTbINFaH cUrHanaapAblH apacbiHaarbl
6arinaHblic

Mbicansi: 0 6apfa TeH 4aTYMKTIH MUHUManabl MaHi
Ke3iHae, MeHMeH opHaTbinfFaH 3 6ap, CUE xwinik
TypneHaipriwi Ma3ipi apkbinbl 6epinrex, xsHe 80%
CbIpTTaii OpHaTbINFaH MOHMEH HaKTbl OpHaTbINFaH
MoH Kenecigen 6onaapl:

(CUE ma3ipi apKbinbl OpHaTbINFaH MaH
- BATUYUKTIH MUH. MaHI) X % cbipTTai

HakTb! OpHAaTbINFaH CUrHamM + A4aT4YUKTIH MUH.
opHaTbinfaH  MaHi
MoH

=(3-0)x80%+0
=2,4 6ap
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KbicbiMaapabiH nponopuMoHanablik aiblpmachl
KbicbiMOapObiH nponopuyuoHanobik alibipmacsl
6ackapy pexumMiHae HaKTbl OpHaTbINFaH MaH
CbIPTKbl CUTHANMeH Makcumanapbl apblHHbIH 25 %-HaH
CUE ma3ipi apkblnbl 6epinreH MaHre aeiH 6epine
anagbl. 43 cyp. kap.
OpHaTtbinfaH
M3H

Makc. apblHHBIH90 % |- — = = - = -

Bepinren
opHaTblfFaH MaH
HakTbl
HakTbl opHaTbInFaH OopHatblnfaH

MaH MOHHIH ayKbIMbl

Makc. apblHHbIH 25 %

TMO3 8856 2607

0 108B
CbIpTTait OpHaTbINFaH MaHHIH
curHanbl

43-cyp. KbicbiMaapablH nponopuuoHanbl
alblpMachl peXUMiHAe HaKTbl
OpHaTbINFaH MOHHIH XaHe CbipTTan
OpHaTbINFaH MOHHIH apacbiHAAafbI
6arnnaHbiC

Mbicanbi: 12 MeTp Makcumanabl apblH XXaHE XUinik
TypneHaipriw masipi xxeHe 40 % cbipTTai
OopHaTbInFaH MaH apKbifbl 6epinreH 6 MeTp kesiHae;
HakTbl OpHaTbINFaH MaH kenecigen 6onaabi:
(CUE ma3ipi apKblnbl opHaTbInNfaH MaH
- Makcumanabl apblHHbIH 25 %-bl) X %

Makcumanbl apblHHbIH CbIpTTaW
HakTbl opHaTy OpHaTbIfFaH MaH cUrHanblHbiH + 25 %-bl

=(6-12x25%) x40 % + 12/4
=42m

11.10.3 GENIbus curHanbl

CUE xwinik TypneHaipriwi RS-485 nopTbl apkbinbl
TisBekTik GaitnaHbICTbl Konganasl. bainansic
Grundfos komnaHusicbiHbiH GENIbus xaTTamacbiHa
CoalKec Xy3ere acbipblnabl xaHe 6ackapyLubl
XyWere Hemece 6acka CbIpTKbl 6ackapy xyneciHe
KOCYMeH KaMmTaMachl3 eTefi.

OpHarty, 6ackapy pexumi cekingi >xymbic
napameTprepi WWHa apKbinbl kalbiKTaH 6epine
anapbl. Byn xargaiga copfbl )KYMbIC
napameTpriepiHiH afbiIMAblK MHI, TYTbIHbINATbIH
KyaT )XeHe anaTTapAblH MHAUKALMUSIChI Cekingi
MaHbI3[bl NapameTprnepain xafgannapbl XeHiHaeri
ManimeTTi 6epeai.

Tonbifblpak aknapaT any ywiH Grundfos
KOMMaHWACBIHA XYTiHiHi3.

Ezep 6alinaHbic WuHacsbl

naudanaH_bln_ca_, CUE xuinik o
mypneHdip2iwi apKbinbl Komkemimoi

meHweynepdiH caHbl a3asiobl.



11.10.4 BannaHbIC WWMHACLIHbIH 6acka
cTaHpapTTapbl
Grundfos koMnaHusicel 6aiinaHbICc WuHanapbl ywiH
6acka ctaHgapTTap 6olbiHWwa 6annaHbICTbI
yrblMAacTbipaTbiH TYPANI WeLwimaepai yeolHaabl.
TonbiFblpak aknapar any ywiH Grundfos
KOMMNaHUAChIHA XYTiHIHi3.
XKabapik 6. KondaHy asicbl 6enimiHe cait
TaralblHOanfaH WwWapTTapfa caikec keaeprinepre
Te3iMi XXaHe aNeKTPOMarHUTTIK epicTiH/
ANEeKTPOMAarHUTTIK coyneneHyaiH kepHey AeHreni
LUeKTi pyKcaT eTineTiHHeH acbin KeTNenTiH
LapTTapaa, KOMMepLUAIbIK XaHe eHAIpicTik
aliMakTapAa kongaHyra apHanfaH.

12. TexHUKanNbIK KbI3MeT KepceTy

12.1 XKninik TypneHpaipriw

Tuimai cankbiHAATyMEH KamTamachi3 eTy YLiH
XWIiNiK TypreHaipriw 6ynbiMbIH Tada cankbiHAATKbIL
KbIPMEH XXaHe XenaeTKiluTiH kanakKwanapbiMeH
ycTay kepek. KeaeHainik xabablkTblH Nanganany
WwapTTapblHa 6annaHblCTbl 6onaabl XaHe Kem
fereHpe 6 anpa 6ip peT KbIameT kepceTyLui
KbI3MeTKepriep apkblbl aHblKkTanaabl.

¥3aK Mep3imaik cakTay xafaanbliHaa Xuinik
TypneHgipriw 6 anga 6ip peTTeH cupek emec icke
KOCbIbIM OTbIPYbl KEPEK.

12.2 Copfbl

Copfbl TeXHUKanbIK Kbl3MeT KepceTyai Tanan
eTnenai.

¥3aK ke3eHAik ToKTaTblNyAblH cangapblHaH XXYMbIC
CYWbIKTbIFbI TOMEHAEreH coprbinapaa, 6inikke
CUMUKOHABIK MaiablH BipHeLle TaMLbICbIH TaMbI3y
kaxeT 6onaabl. OcbIMEH Thifbl3AarblW 6eTTepain
*abbICyblH 6onabipbinManabi.

12.3 OnekTpni KO3FanTKbIL

OnekTpni Ko3fanTkellwTap 6 anga 6ip pet

TekcepicTeH eTynepi kaxeT. AnekTpni

KO3FaNTKbILTHI TUICTi )XeNnaeTyMeH kaMTamachI3 eTy

YLWiH Ta3a ycTay eTe MaHbI3abl. Erep copfbl WwaHAabl

Xepre opHaTbInca, on 3 an canbiH kapanybl XoHe

TasanaHysbl Tumic.

Mannafbiww:

OneKTpni KO3FanTKbILWTbIH MONbIHTIpEKTEpI

KO3FaNTKbILWThIH hvpManblk TakTanlackiHAasbI

Hyckaynapfa cavikec MmannaHynapbl Kepek.

OnekTpni KO3FanTKbILW NUTUIA HeridiHaeri keneci

TananTtapfa cakTayMeH MainaHybl KaxeT:

* NLGI 2 Hemece 3 CbIHbIObI.

* MangpiH TyTKpIpnbIFel: 40 °C Temnepatypa
kesiHae 70-teH 150 cCT geniH.

* TemnepaTypa: TypakTbl XXymbic ke3iHge -30 °C-taH
140 °C-ka geniH.

12.4lacTaHFaH copfbinap

Ezep coprbl OeHcaynbikka Kayinmi

Hemece ynbi cylibiIkmbiKmapObi alidayra
2yaepee] najjdanaHbisica, 6y copFbl 1acmaHfaH

60s1bIN Kapacmbipbinadsbl.

ByHpan xarnaiaa apbip cepBUCTiK Kbi3MeT
KepceTyre eTiHim 6epy ke3iHae aiganaTtbiH
CYWMbIKTbIK Typanbl TONbIK aknapaTtTbl angblH-ana
6epy kepek.

Erep myHaan aknapat yCbiHbINMaraH xafganaa,
Grundfos cepBUCTIK KbI3MET kepceTy XypridyaeH
6ac TapTybl MYMKiH.

CopfbliHbl hrpMara kanTapyFa 6annaHbICTbI
WbIFbIHAAPABI XiGepyLwi eTenai.

12.5 TexHUKanbIK KbI3MeT kepceTyre
apHanfaH Kocarnkbl 6enikrep meH
XUbIHTbIKTapP

TexHuKanbIK KbI3MeT KepceTyre apHanfFaH Kocarnkpl
6enikTep MeH XUbIHTbIKTAp Typarnbl KOCbiMLLA
[epeKTep any yLWiH keneci MmekeH-xan 6onbiHWa
canTka eTiHi3: www.grundfos.ru, ci3gin
animarbliHbl3aarbl Grundfos ekingirine Hemece
KOMMaHUsIHbIH CEPBUC Kbi3MeTiHe xabapnacbiHbI3.

13. lcTeH wbiFapy

TPE copfbICblH NanganaHyaaH LblFapy YLUiH anekTpai
KO3FaNTKbILUTBI XWiMiK Typrneraipriw naHeniHgeri «On/
Off TyimeciH 6acy apkblfibl TOKTaTY oHe
KO3FanTKbILTbIH TOMbIK TOKTaybIH TOCY kaxeT. OcblaaH
KeWiH KyaT 6epyLui kepHeyai oFaH KyaT 6epyLui
ynecTipyLUi KankaHaarbl XeniHi axblpaTy XonbiMeH
LweLwy.
BapnbiK xeninik axsipamgblwka oeliH
OpHanackaH 351eKkmp Xxeninepi spdalibiM
KepHeyri 6onadbl. COHObIKMaH,
#ab60bIKMbIH Ke30elicOK Hemece
pyKcamchbi3 icke KOcblybIH 60n1dbipmay
YWiH, xeninik axsipamkbiwmsl 6yrammay
Kaxxem.

14. TemeH TeMnepaTypanapaaH
KopFfay
Erep copfbinapabl y3ak yakbIT TOKTaTy KesiHae

TeMEH TemnepaTypanapra ywbipay kayni 6onca,
KYMbIC CYWbIKTbIFbIH COPFbIaH afbi3y Kepek.

15. TexHuKanbIK cunatTamanap

15.1 AnganaTtbiH CYWbIKTbIK
TeMnepartypachl

—40-taH +150 °C-Ka geniH.

XKyYMbIC CYMbIKTbIFbIHBIH TEMNEpaTypachl COPFbIHbIH

TYPiMeH XaHe OHbIH 6inik ThIfbI3AafbILLbl
mMaTepuanbiMeH aHblkTanaabl.
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YKeprinikTi yirapbiMaap MeH 3aH HopMmarnapbiHa
CoMnKeC Kopnyc YLUiH NanaanaHbinaTbiH WONbIHHbIH
TYpiHe XaHe COopfblHbI NanganaHy canacbiHa
6arinaHbICTbl )KYMbIC CYMbIKTbIFbIHBIH MaKcUManapl
Temneparypachbl LUeKTenyi MyMKiH.

CopfblHbIH hupMmanblk TaKTanwaceiHAa kepceTinreH
Makcumanapl CyMbIKTbIK TEMNepaTypachl.

E2ep copfbl bicmbiK CylibIKMbIKMapMeH
JKYMbIC Xacaca, 6inik mbirbi30aFbiWmbiH
natidanaHy mep3imi KbiIcKapybl MYMKiH.
Binik mbiFbI30arbiWwmapbiH Xui e32epmy
Kaxkemminiai mybiHOaybl MYMKiH.

15.2 XKninik TypneHaipriw kopnychbl

P2 [kBT] Kopnye
22
B2
30
37
45 ct
55
Ka6engik kipicTi
ThIfbI3gay yWwiH
Kopnyc cTaHAapTThl
caHbinaynap
1x21,5
1x26,3
B2 IP
55 1x33,1
2x42,9

15.2.1 Herisri enwempaep MeH canmarbl

TMO03 9002 2807

44-cyp. B2 xaHe C1 kopnycTapbl

z
= > —_
T - 58 E
£ .7 83 4t z
. = -
2 B2 GsE 2 @382 g
Qo
S A a B B C @dge f c 8
B2 650 624 242 210 260 19 9 9 12 27
C1 680 648 308 272 310 19 9 9,8 12 45
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" KepceTinreH enwempaep - 6yn Makcumangibl
OUIKTIK, €Hi MEeH TepeHairi.

15.3 CbIpTKbI WApTTapP

canblC. binfan.
CanblcTbipMansl binFanablnbik

5-95%
KopliaraH opTa TemnepaTtypacsbl Makc. 50 °C
24 caraTTafbl opTalla CbIpTKbl opTa Make. 45 °C
TemnepaTypachl
Kuinik TypneHaiprilwTin Tonbik
KyaTneH XyMmbic icTey kesiHaeri 0°C
CbIPTKbl OPTaHblH MUHUManNAbl
TemnepaTypachl
XKninik TypneHaipriwTiy
TOMEHAETINreH KyaTneH XyMbIC icTey 10°C
Ke3iHaeri CbIpTKbl OpTaHbIH
MUHUManAbl TemnepaTypachl
CakTay xaHe TacbiMangay -25-TeH

TemnepaTypachl 65 °C-Ka nenin
XKuinik TypnengipriwTi cakTay -
Y3aKTbIfbl Make. 6 aii
KyaTTbiNbIKTbl TOMEHAETYCIi3 TEHi3 1000 m
neHreniHeH makcumangbl GuiKTiK

TemeHpeTinreH eHiMainik kesiHge

TEHI3 AeHreniHeH MmakcuMmanabl 3000 ™

BUIKTIK

CUE xuinik mypneHdipeiwi
6esniMenepdeH mbic cakmayFa
apHanmaraH Kanmamada xemkizineoi.

15.4Knemanappabl TapTy CcoaTi

TapTy caTi (H*m)

El E|
Kopnyc 2 'S 2 z
o sk [N
© £Es 2%
§% o5  $s c
28 wog %P Q
B2 4,5 4,5 3 0,6
C1 10 10 3 0,6

15.5 CakTaHAbIpFbilUTap MeH Kabenpgix
KumMmachbl

Eckepmy

Ka6endiH kendeHeH KumMacbIHa
A KambIicmbl )Xep2inikmi Hopmanap MeH

epexenepdi MiHoemmi mypde

OpbIHOaHbI3.

15.5.1 CurHanablK KneMmmanapfa apHanfaH
kabenaiy kKMmachbl

CurHanaplk Knemmanapfa apHanfaH

‘ 1,5 Mm?
kabenaiH Makcumanbl KUMachl, KaTTbl CbiM
CurHanablk kKnemmanapfa apHanfaH ninriw 1.0 Mm2
CbIMHbIH Makcumanbl kabengik kumacsl ’
CurHangplk Knemmanapfa apHanfaH 0.5 Mw?

kabenaiH Makcumanabl Kumachbl




15.5.2 CaktaHngbipfrbiwTap (UL cbiHbIGbIHA
XaTnanTbIH) XoHe KyaT 6epyLui xenire xxaHe
KO3FanTKbIWKa OTKi3rilutepAiH KUMacbl

£ -4

3 E'_' I .
) 5< 5 £

e 33 3 ¢
o 3] & rs
H= 33 3 =
Tm oG c o E
£2 zo g3 £3
© = g S k= g ud
~ S © © a8 = E
o< O = wor o x

3x380-420B

22 63 9G 35
30 80 gG 35
37 100 9G 50
45 125 gG 50
55 160 gG 50

15.6 KipicTep MeH whifbicTap

15.6.1 XXenipeH kyar 6epy (L1, L2, L3)

380-420B + 10 %
50/60 Iy

Kyat 6epy kepHeyi
XKenigeri kyat

dazanapablH apacbiHaarbl
MaKkcuManapl yakplTiua
TeHrepimciaaik

TOKTbIH Kepre Kemyi
Kocy caHbl, B xaHe C kopnycrapbl

aTtaynbl MaHHIH 3 %-bl

> 3,5 MA
Makc. 1 peT/MuH.

CopfbiHbI Xuinik mypneHdip2iwmin

Kyam 6epy KepHeyiH 6epy xaHe wewy

_H

Coray ] JKOJIbIMEH iCKe KoCyObl )XaHe
axbipamyOdbl Kyp2ai36eHi3.

15.6.2 Ko3ranTKbIWTbIH WbIFbIC KyaT 6epy ke3i
(U,V, W)

LbiFbiCc KEpHEY

LUbiFbIC XHMinik

LbIFbIC KOMMYTaLMSAChI

0-100 %"
0-100 My?
¥cblHbINMaraH

" XKeninik kepHeyaeH %-fbl LbIFbIC KEPHEY.
2) TanganfaH Copfbl cepusicbiHa GanaHbICTbl Gonaabl.

15.6.3 GENIbus RS-485 nopTbl 60/bIHLIA KOCbINbLIM
68 (A), 69 (B), 61 GND (Y)

Knemmanap Hewmipi

RS-485 Ti3beri 6acka opTanblk TisbekTepaeH
aTKapblMAblk GenekTenreH xaHe kyat 6epy
KepHeyiHeH ranbBaHablk wewinreH (KTKK).

15.6.4 CaHAbIK KipicTep

Knemmanap Hemipi
KepHey aeHrei
KepHey fgeHreiii, anwak xxanfacy

KepHey aeHreii, TyiblKTanfaH
xanfacy

KipicTeri makcvumanabl kepHey
Kipic kepeprici, R

18, 19, 32, 33
TYp. TOKTbIH 0-24 B
TYp. TOKTbIH > 19 B

TYp. TOKTbIH > 19 B

TYp. TOKTbIH 0-10 B
4 KOM XybIK

Bapnbik caHablk KipicTep KyaT 6epy kesiHeH (KTKK)
XaHe 6acka }ofapbl BONbTThl KneMmanapaaH
ranbBaHAblk 6ocaTbinagbl.

15.6.5 CurHangabik pene

01 peneci, knemma Hemipi
02 peneci, knemma Hemipi

1(C), 2 (NO), 3 (NC
4(C), 5 (NO), 6 (NC)

Knemmara makcumangbl  AHbIManbl TOKTbIH 240 B, 2
xykteme (AC-1)" A
Knemmara makcumangpl AVHbIMansl TOKTbIH 240 B,
xykteme (AC-1)" 0,2A

Knemmara makcumangpl

xykreme (DC-1)" TypakTbl TOKTbIH 50 B, 1 A

TypakTbl TOKTbIH 24 B 10 MA
24 B aiHanmarnbl TOKTbIH
20 MA

Knemmara MuHumangbl
KykTeme

) MOK 60947, 4 xxaHe 5 6enimaepi.

C ©Owmbeban

NO KanbinTbl anwakranfaH

NC KanbinTbl Ty#blKTanfaH

Pene Tyinicnenepi 6acka TisbekTepaeH KyLwenTinreH
okwaynayablH (KTKK) ecebiHeH ranbBaHabIK
6ocaTtbinfFaH.

15.6.6 AHanorTik KipicTep

1 aHanorTbIK Kipic, Knemma Hemipi 53
KepHey curHansl A53 = «U»"
KepHey ayKbiMbl 0-10B
Kipic kegeprici, R 10 KOM XybIK
Makcumangbl kepHey +20B
Tok curHansl A53 = «I»"
TOK MaHiHiH ayKbIMbl 0-20, 4-20 mA
Kipic kegeprici, R 200 kOM xybIK
Makcumangbl Tok 30 MA

Makcumangbl eH ynkeH katenik, 53, Tonblk MexenikTeH
54 knemmanap 0,5 %

2 aHanorTbIK Kipic, knemma Hemipi 54

Tok curHansl A54 = «I»?
ToK M&HiHIH ayKbIMbl 0-20, 4-20 mA
Kipic kegeprici, R 200 kOM xybIK
Makcumangsl Tok 30 MA

Makcumangbl eH ynkeH katenik, 53, Tonblk MexenikTeH
54 knemmanap 0,5 %

" BaybITTbiK TEHLWeynep «U»kepHey curHanbiHa
opHaTbINFaH.

Bapnblk aHanorTik kipictep kyaT 6epy kesiHeH (KTKK)

*aHe 6acka )oFapbl BOMbTThI KneMManapaaH

ranbBaHAablK 6ocaTbinFaH.

15.6.7 AHanorTik WhifbiC

1 aHanorTbIK WhIFbIC, KNEMMa 42

HeMipi

TOK MOHIHIH ayKbIMbl 0-20 MA

Kopnycka MuHumanabl Xxykteme 500 Om
. TONbIK MEXENIKTEH

Makcumanapl kaTenik 08 %

AHnanorTik weifbic KyaT 6epy kesiHeH (KTKK) xaHe
6acka xofapbl BONbTTbl KneMmanapaaH
ranbBaHAablk 6ocaTbinagbl.
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15.7 ObIObIC KbICbIMbI AeHremni

CUE makcumangpl kbicbiM AeHreni 70 ob (A) kypanapl.

Yw cdhasanbik  [AbI6GbIC KbiCbIMbI AeHrewi [AB(A)]

16.1 XKninik TypneHpgipriw

16.1.1 EcKep'l_'ynep MeH anaTTbiK CUrHanaapabiy

anekTpni
KO3FanTKblILl ~ . ; .
[KBT] 2-nontocTik 4-nontocTik
22 65,5 60
30 70 62
37 71 66
45 67 66
55 72 67

Onwemaepaid 6enricisgik cunattamacsl (K napametpi)
3 ab kypangebl.

15.8 nekTpni KO3FanTKbIWTbIH 3NIEKTPJIIK
cunaTtTamanapsi

OnekTpni KO3FaNTKbIWTbIH ANEKTPAiK cunaTTamach
dvpmanelk TakTanwana 6epinrex.

15.9 KipicTeri KbicbIM

OHTannbl XaHe a3 LWynbl XyMbICKa KON XeTKidy
YLWiH, KipicTeri KblCbIM T-KOCbIMWa kepceTinrenaen
eTin peTTenreH 6onybl kepek.

KipicTeri e3reLue KbICbIMAbl ecenTey YLUiH,
KOOpAMHAaTTapbl HYCKaymnbIKTbiH aiHanbIMbiHAA
kepceTtinreH Grundfos ekingiriHe XyriHiHi3.

16. AkaynbiKTapAbl Taby XaHe Xoto

Eckepmy
Knemmanbik KopanmbiH KaknafrblH
weuwydiH oHe CopFbIHbI
demoHmaxdayOdblH andbiHOa,
copfbIHbIH Kyam 6epy Ke3iHeH
axbipamblnFaHObIFbIHAa KO3 XXemKi3y,
JK9He OHbIH Ke30eliCOK iCKke KOCbIybIH
6ondbipmay ywiH wapanap Kabbinoay
Kaxxem.
UibIFywbl cylibIKkmbiIKMbIH

A Kbi3memkepnepdiH Kylin KanyblHa
Hemece afiekmpni KO3FranmkbiWw Hemece
6acka mopanmap meH 6esiwekmepoiH
6yniHyiHiH ce6e6i 6onmMaybl ywiH
wapanap Kabblnday Kaxem.
blcmbik cylibikmbikmapObl Kalima aliday
Kke3iHde wapnydbi 6010bIpMalimbIH
wapanapdbl Kabblnday Kaxem.
CyblIK cylibiIKmbIKNeH xylenepoe ocbl
cylibIKMbIKNeH xaHacKaH ardalida
)Xapakam any Kayni 6onaosbl.
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ToKTbIH icke Kocy
155 kesiHgeri °
NakTbIpblybl

ToktaTy ABT.

2 Temnepartypa
175 patywri ayKbIMHaH
ThiC

OnekTpni
KO3FanTKbIL
240 MOMbIHTIPEKTEPIHIH  ® -
MannarblLbiH
aybICThIPbIHbI3

KoaranTkbiLl . -
241 chasacbiHparbl

akayrnblkTap

AMA npoueaypachl

opblHAanMagbl ?

. ToktaTy ABT.

° - Kon.

" AnaT xarganbiHga CUE xuinik TypneHaipriuTin,
XeTeri copfbl TypiHe 6ainaHbICTbl XXYMbIC
pexuMmiH esrepTeai.

2 AMA (Automatic Motor Adaptation), Ko3FanTKbILUTbIH,
aBTomartThbl 6enimaenyi Konpa 6ap 6afgapnamansik
XacakTamaga 6enceHgi emec.

S EckepTy 3.20 TepeseciHae TacTanagpl.

16.1.2 AnaTTbIK CMrHangapAbl Tactay
AkaynbikTap xarganbiHaa Hemece CUE anekTpni
KO3FaNTKbILThIH XXYMbICKa KabineTTiniri
nawapnaHca «MAVOANAHY» MasipiHeH anaTTblk
curHangapabliH Ti3iMiH TekcepiHis. CoHfbl 6ec
eckepTynepAi xxoHe CoHfbl 6ec anaTTbik
curHangapabl anaTTblk XypHanablH Ma3ipiHeH
kepyre 6onagbl.

AnaTTblk curHangapAbiH kaTa opblH anybl kesiHae
Grundfos kKOMNaHWUSICbIHBbIH MaMaHAapbIMeH
xabapnacbiHbI3.

16.1.3 EckepTty

EckepTy 6enceHai 6onbin TypraH ke3ge, CUE xwuinik
TYPNeHAipriwi )xyMbIC icTenTiH 6onaabl. EckepTy
ceben xonbinfaHwa 6encenai 6onbin kana 6epeai.
Kenbip eckepTynep anar xafaaliblHa aybICybl
MYMKiH.

16.1.4 AnaTTbIK cCUrHan

AnaTtTblk curHan xarganbiHga CUE xwuinik
TYPReHAIprili copfbiHbl TOKTaTaAbl Hemece anaT
XHe Copfbl TypiHe 6anaHbICTbl XKYMbIC PEXUMIH
esrepteqi. 16.1.1 Eckepmynep meH anammbiK
cueHandapdbiH mizbeci 6enimiH Kap.

Copfbl XyMbICbl anaTTap MeH anaTTblK
cUrHangapbl )XOWFaHHaH KeniH KanTa KannbiHa
KenTipineai.

AnaTtTbIK CUrHanaapAbl KONIMeH Tactay
* AnaTTblKk curHan akpaHbiHaa [OK] TyiimeciH

GacbIHbI3.

* [On/Off] TymeciH eki peT 6acblHbI3.
* AnaTTblk curHanabl Tactayfa TeHwenren DI 2-DI 4
caHablk KipiciH Hemece DI 1 caHabIk KipiciH (kocy/

ToKTaTy) 6enceHipinis.

AnaTTblk curHangbl Tactay MymkiH 6onmaca, 6yn
curHanablH cebebi xomblnMmaraHablkTaH Hemece
anaTtTblk curHan byraTtTanfaH xarganaa 6onybl

MYMKIH.

16.1.5 ByraTtTanfaH anaTTbIK curHan

AnaTTblk curHangblH 6yratTanfaH xarganbiHaa
CUE xwinik TypneHaipriw )xeTeri CopfblHbI
ToKTaTagbl XaHe anaTTbl OyFaTTanabl. Copfbl
anaTTblk ceben xoWblnFaHLLa aHe anaTTblk
curHanabl Tactay opblHAanfaHfa gemiH )KyYMbICbIH

XanfacTblpa anmanbl.

ByraTTanraH anaTTbIlK CU

rHangbl TacTtay

» CUE xuinik TypneHAipriliHiH KyaTbiH LLaMameH
30 ceKkyHAKa axblpaTblHpbI3. DNEKTP KyaTblH icke
KOCbIHbI3 XHe anaTTblK CUrHanabl Tactay yLUiH
akpaHaarbl anatTelk curHan [OK] TyimeciH 6acbiHpI3.

16.1.6 XKapbIk MHAUKaTOpnapbl
KecTepe xapblk MHAVKATOPbIHLIH aTkapbiMAapb!

GepinreH.

XKapbik uHANKaTOpbI

TaranbiHAanybl

Copfbl XXyMbIC icTEyAE
Hemece ToKTaTy
aTKapbIMbIHbIH KEMeriMeH
TOKTaTbINFaH.

Kocy (xacbin)

Erep xbInTbinaaca, copfbl
KONnAaHyLLbl apKbinbl
(CUE xwuinik TypneHaipriw
Ma3ipi), CbIPTKbI KOCy/
TOKTaTyMeH HeMece LUnHa
GoWblHWa ToKTaTbINFaH.

CeHa. (KbI3FbinT-caphbl)

Copfbl Kocy/ceHaipy
TYWMECIiHIH KemerimeH
TOKTaTbINFaH.

AnaTTblK curHan (Kbi3bin)

AnaTTblk CUTHaNAbIH
Hemece eckepTyaiH 6ap
eKeHJiriH kepceTesi.

16.1.7 CurHanabik pene

Kectene curHanablk peneHid atkapbiMaapbl 6epinreH.

Typi TaralbiHAanybl
* [anblHAbIK Hacoc xymbic
icteyne
1 pene * AnaTTbIK cUrHan Eckepty
* MNavganany Mannayapl
aybICTbIpY
* [anblHabIK Hacoc xymbic
icteyne
2 pene * AnaTTblK curHan Eckepty
 MNavganany Maiinayab!
aybICTbIpy

CoHbIMeH Gipre 24 cyp. kapaHbl3.
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16.2 AKkaynblKTapabl Taby XXoHe XKoo

Eckepmy
Knemmanbik KopanmbiH KaknafblH wewyOiH XoHe copFbliHbl deMOHMaxodayOblH andbiHOa,
copfbIHbIH Kyam 6epy Ke3iHeH ablpamblifaHObIFbIHAa KO3 JXemKi3y, )XoHe OHbIH Ke30elcoK
icke KocblybIH 60n10bIpMay YWwiH wapanap Kabbinday Kaxem.
UibIFywbi cylibiIkmbiKMbIH KbiI3MemkepaepOiH KyUin KanyblHa Hemece 3snekmpni

A Ko3Fanmkblw HeMece 6acka mopanmap MeH 6enwekmepOin 6yniHyiHiH ce6ebi 6onmaybi
YwiH wapanap Kabblnday Kaxem.
blcmbik cylibikmbikmapObl Kalima aliday ke3iHOe wapnydbl 6010bIpMalimbiH wapanapob!
Kabbinday Kaxkem.

CyblIK cylibiIKmbIKneH xylenepoe ocbl cylibIKMbIKNeH XaHacKaH xardalioa xapakam any

Kayni 6onadbl.

AkaynbiKkTap

Cebebi

Xoto Tacini

1. OnekTpni KO3FanTKbILW KOCyaaH

KeWiH )XyMbIC icTemengi.

a) OneKTpni KO3FanTKbILLKa 3NeKTp
KyaTblHbIH 6epinyi xok.

KyaT 6epy kabeniHiH 6y TiHAiriH
TeKkcepy.

b) CakTaHAbIpfFbILITAp XaHbIM KEeTTi.

CakTaHAblpFbilUTapAbl aybICThIPY.

C) OnekTpni KO3FaNTKbIWTbIH

KOpFaHbILL aBTOMaThbl icke KOCbINAbl.

KyaT xeniciHiH napameTpnepiH
Tekcepy, aBToMaTTbl 6acTankbl KyitiHe
KenTipy.

d) KommyTauusnaywel Tyiticnenep
Hemece KoMMyTaumsanayLbl
annapaTTblH Wapfbinapbl GyniHreH.

KommyTaTopAablH KOHTaKTinepiH
Hemece KOMMYTaUNAnNbIK KYPbINFbIHbIH
KaTylKanapblH ayblCTbIPbIHbI3.

e) bakpinay Tisberinaeri
cakTaHAbIPFbILL akayrbl.

CaKTaHAbIPFbILWTHl aybICTHIPY.

f) SnekTpni KO3FanTKbILW akaynbl.

OneKkTpIi KO3FaNTKbIWThI @YbICThIPY.

2. Icke KOCKaHHaH KeitiH GipaeH

ANeKTPNi KO3FaNTKbILWThIH,
KOpfaHbIC aBTOMaThI icke
KoCbinagbl.

a) CakTaHabIPFbILL XaHbIM KeTTi.

CakTaHAbIPFbIWTHI aybICTHIPY.

b) KopfaHblC aBTOMaTbIHbIH
Tyvicnenepinaeri akaynbiktap.

Tywicneneppai Tekcepy, kaxeT 6onfaH
Xargania - aBToMaTThl aybiCThIpy

c) Kabenb KocbinbIChl ancipereH
Hemece ByniHreH.

KocCbInbICTbI TEKCEPY, erep KaxeT
6onca, 6ekiTneHi Hemece kabenai
aybICTbIPY.

d) OnekTpni KO3FanTKbILW OpaMblHAA
akaynblkTap.

OnekTpni KO3FranTKbILWTbl aybICTbIPY.

e) Copfbl MexaHvKanblk Typae
GyFaTTanfaH.

CopfblHbIH afbic Genirit Gerge
3aTTapAblH 6ap 6onybiHa Tekcepy.

f) KopfaHbiC aBTOMaTbIHbIH
TaraiibiHgamachl TbiM a3 Hemece
KaTe aykblM TaHganfaH.

TaralblHOamaHbl ©3repTy Hemece
aBTOMaTTbl aybICTbIPY.

w

. Kenpe anektpni

KO3FanTKbILUTbIH KOPFaHbIC
aBToMaTbl ©3[iriHeH icke
Kocbinagbl.

a) KopfaHbIC aBTOMaTbIHbIH
TafaiiblHAamachl TbiM a3 Hemece
KaTe ayKbiM TaHJanfaH.

TaranblHAaMaHbl ©3repTy Hemece
aBTOMaTTbl aybICThIPY.

b) XKeninik kepHey yakbIT eTe e3repegi.

XKeni napameTtpnepiH petTey.

c) Copfblaafbl KbICbIM albipMach! TbIM
TOMEH.

KyMbIC HYKTECiHIH AypbIC TaHAanybIH
TeKkcepy.

. KopfaHbic aBTOMaThI icke

KOCblnMaraH, 6ipak copfbl
XKyMbIC icTeMeNnai.

a) OnekTpni Ko3FanTKblLLKa 3NEeKTP
KyaTblHbIH 6epinyi xok.

KyaT 6epy kabeniHiH 6yTiHAIriH
Tekcepy/kyaT 6epyLui xeniHiH
napameTpriepiH Tekcepy.

b) CakTaHAbIPFbILLTAP XaHbIM KETTi.

CakTaHAbIpFbilUTapAbl aybICThIPY.

c) bacTbl Tynicnenepaeri Hemece
KOMMYTaLUWsnbIk annapat
LIapFbICbIHAAFbl akaynblKTap.

KoMMmyTauusnbik annapatTbl
aybICTbIPY.

d) Bakbinay Tis6eriHaeri
cakTaHAbIPFbILL akaynbl.

CakTaHObIpFbILWThI aybICTbIPY.

(S

. Copfbl TypaKTbl eMec

eHiMAainikke ne.

a) Copy KyObIpbIHbIH KenaeHeH
KuMachbl TbIM KiLui.

Coprbll KybbIp xeniciH Tekcepy/
KyObIp >XeniCiHiH iLki kabblpFranapbiH
Tasanay.

b) Copfbliw KybbIpbl xenici MeH copfbl
apacblHAarbl yqacke GiTenreH.

CoprblLl Ky6bIp eniciH Tekcepy/
KyObIp XeniCiHiK ilki kabblpFanapbiH
Tasanay.

c) Copfbl ayaHbl copyaa.

Copfblll KyBbIp XXeniCiHiH TyTacTbIfbIH
TeKcepy.




AkaynbiKkTap Cebebi

Xoto Tocini

a) Copfblll KyGbIp Kenici MeH copfbl
apacblHaafbl yyacke b6iTenreH.

6. Copfbl XXyMbIC icTeyae, bipak cy
6epy Kok.

Coprbill Ky6bIp xeniciH Tekcepy/
KyObIp XeniCiHiH iLki kabblpFranapbiH
Tasanay.

b) Kabbinparbiw Hemece Kepi knanaH
*abblk Kyinae byraTTanfaH.

Kepi knanaHnabl Tekcepy xaHe 6erge
3aTTapfaH Tasanay.

c) Copfblw KybbIp xeniciHae awbiny
OpbIH angbl.

CopfblLl KyGbIp KeniCiHiH TYTacTbIFbIH
TeKkcepy.

d) Coprfbil Ky6bIp XeniciHe Hemece
COpfblfa ayaHblH Kipin keTyi.

Copfblll KyBbIp XXeniCiHiH TyTacTbIfbIH
TeKkcepy.

e) AnekTpni Ko3FanTKelLW Giniri

daszanapgbl kanTa Kocy.

anHanapgbl.
7. CeHpipreHHeH keiiH copfbl kepi @) Copfbilw Ky6bIp XeniciHae awbiny Copfbll KyBbIp XXeniCiHiH TyTacTbIfbIH
GarbiTTa anHanaabl.* OpbIH angasbl. Tekcepy.
b) Kabbinaarbilw Hemece kepi knanaH  Kepi knanaHapl xxeHaey/aybiCTbIpy.
GyniHreH.

c) KabbingayLbl Hemece kepi knanaH
TOMbIK HEMECE XapTbinan alblK
Kyrge byratTanfaH.

Kepi knanaHabl Tekcepy xaHe 6erge
3aTTaphaH Tasanay.

a) Copfbl GiniriHiK GuikTiriH kate
petTey.

8. Binik ThIFbI3AafbILLThIH,
caHblnaycbi3 6onmaysbl.

CopFbIHbIH AYPbIC MOHTaXAaNyblH
Tekcepy.

b) Binik TbifbI3aafbILbIHAAFbI
akaynblkTap.

Binik TeIfbI3AafbIWThl aybICThIPY.

9. Wynap. a) Copfblaa kaBuTauus 6ap.

Copfbl KipiciHAe Tanan eTineTiH
MUHUManAbl TipeyilTiH WwamachklH
TEKCepiHi3.

b) Copfbl OHbIH BiniriHiH GWiKTiriH
OypbIC peTTeMeyAiH cangapbiHaH
aybIp Xypicke ne.

CopfbIHbIH AYPbIC MOHTaXAanybIH
TeKkcepy.

c) ArperatTa XaHfblpbIKTbl
pe3oHaHCcTbIH 6ap 6onybl

CopfbiHbIH AYPbIC MOHTaXAaNybIH
Tekcepy.

d) Copfbina 6erae 3aTTapabiH 6onybl.

CopfblHbIH afbic GeniriH 6erge
3aTTapablH 6ap 6onybiHa Tekcepy.

a) CeHAipy KbICbIMbI TbIM YIIKEH
Lamara opHaTbINFaH.

10. Copfbl ceHaipinmeii (Tek
aBTOMaTThl XXYNEHi KocaTbIH/

CeHzipy KbICbIMbIHbIH WaMacbIH
asanTy.

eLlipeTiH copfblnapfa KaTbIChbl

6ap). b) Cyabl TYTbIHY KYTKEHHEH Kebipek

60nbIn WhIKTbI.

Copfbl arperaTtbiHbiH AYPbIC
TaHAanyblH TEKCEPIHi3.

c) Aiparbilw Ky6bIp xenici
CaHblNaychbl3 eMec.

Aviparbiw Ky6bIp xeniciHiK By TiHAIrH
Tekcepy.

d) Copfbl GiniriHiH atHany 6afbiTbl
[YPbIC OpHATbINIMaraH.

OnekTpni KO3FranTKbIWTbIH hasanapbiH
KanTa Kocy.

e) Ky6bip xxeninepi, knanasgap
Hemece Cya3ri WweriHginepmex
GiTenreH.

Ky6blpnap xeninepix, knanaHgapzabl
Hemece Cy3riHi Tekcepy/Tasanay
Hemece aybICThbIpY.

f) KongaHbinyLwbl axblpaTKkbiluTapaa
akaynbikTap 60nybl bIKTUMan.

AXbIpaTKblLUTapAbl TEKCEPY HEMECe
aybICTbIPY.

1

=y

a) CeHAipy KbICbIMbI TbIM YIKEeH
LamMara opHaTbInFaH.

. MarpganaHy yakbiTbl TbiM Ken
(aBTOMaTThI icke KOCy/CeHAipy

CeHAipy KbiCbIMbIHbIH LaMachiH
asanTy.

XynecimeH copfblnapfa

KaTBICTH! Gonags). b) Kybbipnap xeninepi, knanangap

Hemece cya3rinep weriHginepmex
GiTenreH.

Ky6blpnap xeninepin, knanaHaapAabl
Hemece Cy3riHi Tekcepy/Tasanay
Hemece aybICTbIpY.

c) Copfbl XapTblnai nactaHfaH

Hemece LeriHainepMmeH GekiTinreH.

CopFbIHbI Tasanay.

d) Cyabl naganaHy menuwepi
wamagaH ken 60nbin WhIKThbI.

Copfbl arperaTtbiHbIH AYPbIC
TaHAanyblH TEKCEPIHi3.

e) Ailfafblll caHblnaycbl3 Kybbip
xenici.

Anparbilw KyObIp xeniciHiH By TiHAiriH
Tekcepy.

* Kenpe pesepBsTik copfbl 6iniri 6asy anHanaabl, 6yn eHaipicTik akay 6onbin Tabbinmangs.
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©Te kypaeni 6y3binynapra kenecinep xaTtagbl:

- KaTe aNeKTpik KOCbINbIM;
- X%abablKTbl KaTe cakTay;

- anekTpni/rmgpaBnvkanbik/MexaHukanblk Xynenepgaid, 6yniHyi Hemece akaynbikTapsl;
- %ababIKTbIH eH MaHbI3abl 6enikTepiHiH 6yniHyi Hemece akaynbiKTapbl;
- nanganaxy, KelaMeT kepceTy, KypacTbipy, 6akbinay 6avikaynapbiHblH epexenepi MeH LapTTapblHbIH,

6y3binybl.

Kate apekeTTepai 6onabipmay YLiH Kbi3MeTKepnep KypaMbl OCbl KypacTbIpy XaHe nanaanaHy 6oibiHwa
HyCKaynblkneH MYKUSIT TaHbIChIN LWbIkKaH 6onybl kepek.
AnatTap, 6y3blly MeH OkuFanap OpblH anfaH keafe xabablKTbiH XYMbICbIH Te3 apafa TokTaTy XaHe
«pyHadocy XKLIK cepBucTik opTanbifbiHa XYriHy KaXeT.

17. Tonbimpayuwbl 6ynbiMaap*

LUbIFbIH faTYnKTEpI

BexiTkiw Kocbinbic Typi
cakuHa YP
I
i
. LW bIFbIH s
KyMbIHABI WbIFBIH . Ky6bipnbik ©
Aatuwmri, VFI Typi a)m';;y]b' Kocbliny - 8
EPDM  FKM oIX
- sE®
I2 2ot
S E ESc
SE E&d
38 6ve
VFI1.3-25 DN32 020 E . °
VFI1.3-25 DN32 020 F
3-25 D32 020 1,3-25  DN32 : :
VFI 1.3-25 DN32 020 E . .
VFI 1.3-25 DN32 020 F . .
VFI 2-40 DN40 020 E ° °
VFI 2-4
0 DN40 020 F 240 DN 40 . °
VFI 2-40 DN40 020 E . .
VFI 2-40 DN40 020 F . .
VFI 3.2-64 DN50 020 E ° °
VFI3.2-64 DN50 020 F ° .
VFI 3.2-64 DN50 020 E 2-64 DN 50 . .
- TyTikTeri gaTumk VFI 3.2-64 DN50 020 F . .
1-44053 ﬁ%‘:‘wk TYTIM VFI 5.2-104 DN65 020 E o o
xoHe 1. natuuri
« WbIFBIC CUrHAMbI VFI5.2-104 DN65 020 F 52-104 DN 65 ° °
4-20 MA VFI 5.2-104 DN65 020 E ’ . .
* 2 nateu VFI5.2-104 DN65 020 F . .
« Bip ywra M12
KOCHLTBICHIMEH VF1 8-160 DN80 020 E . .
5-meTpnik kabenb  VF| 8-160 DN80 020 F . .
* KbiCKalla HycKaynblk 8-160 DN 80
VFI 8-160 DN80 020 E . .
VFI 8-160 DN80 020 F . .
VFI 12-240 DN100 020 E . .
VFI 12-240 DN1 20 F
0 DN100 020 12-240 DN 100 : :

VFI 12-240 DN100 020 E

VFI 12-240 DN100 020 F
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Temnepatypa gatuwmri, TTA

Pe3uncTunBTi aneMeHTiMeH TemnepaTypa gatuuri

@6 x 100 MM enweriw TyTirinae opHatbinFaH Pt100,
TOT BacnanTblH 6onatTaH xacanfaH, DIN 1.4571,
)oHe 6acTuek BeniriHe kipikTipinreH B Tuninaeri,
DIN 43.729 4-20 mA patuuri.

BainaHbicTbipFbiw 6acTuek Pg 16 pesbbanblk
KOCbINbICbIMEH, TOT 6acnanTbliH GonaTTaH xacanfaH
6ypaHaanapMeH xxaHe HEONPeHAiK pe3eHkeaeH

TexHUKanbIK cunattTamanap

)acanfaH apanblk kabaTneH KbicbiIMMeH 6osinFaH
anoMUHUA NUTUALOEH AalblHAANFaH.

[aTtyuk xyiere Kaybl3ra apHanfaH 6ekiTKilUTiH,
KemeriMeH Hemece calikeciHwe @9 x 100 Mm
Hemece @9 x 50 mm Bip-6ipiHe caiikec eki kKOpFaHbIC
TYTiKTepiHiH GipimMeH KipikTipinreH.

KopfaHbic TyTiri G 1/2 KocbInbIMbIMEH
xababikTanfaH. KbiCKbll HeEMece KopFaHbIC TYTiriHe
6enek TancbipbiC 6epy Kepek.

Typi TTA (-25) 25 TTA (0) 25 TTA (0) 150 TTA (50) 100
-25-TeH 0 °C-taH 0 °C-taH +50 6acTan
©nwemaep ayKsiMbl +25°C peitin ~ +25°C geitin  +150 °C geiiin +100 °C aeitin

©nwemzaep ganairi

IEC 751 6oWibiHWwa , B knackl 0 °C TemnepatypacbkiHga 0,3 °C

Xayan 6epy KopfaHbIC TyTikCi3: 28 cekyHa
yakbiTbi 7(0,9) CyAa  MaiimeH TonTbIpbInFaH

0,2 m/c KOPFaHbIC TYTiriMeH: 75 cekyHa
KopnycTbiH

KOPFaHbIC CbIHbIGbI IP55
LWbiFbiC curHansl 4-20 MA

KyaT 6epy kepHeyi

Typ. TokTa 8-35 B

TypanaHfaH xaHe
cayne LWwblfapyLubl
kegeprinep:

aMY
(anekTpomarHuTTiK
ynecimainik)

EN 50081 ceiikec

Kepeprire Tesimginik:

EN 50082 caiikec

Kepek-xapaktap

Tvpi KopfaHbic TyTikK KopfaHbIC TYTiK
Yp @9 x 50 MM 29 x 100 MM

Kumanbl cakMHaHbIH TenkKeci

SINOX SSH 2 toT 6acnaiTbiH GonaTTaH xacanfaH
KOpFfaHbILW kanTamackl @6 MM KyObipabl enLeyre

@6 MM enweriw ky6bipFa apHanfaH GekiTkiL.
CunarTama apHanfaH. Ky6bipnbl 6annaneic G 1/2.
Ky6bipnbl 6aiinansic G 1/2.
+50 KopfaHbiww TyTik
«— _
30|
G%
=75
L
r Typi L
29x50 (49
100 29 x 100 (99
Kumanel cakuHaHblH Tenkeci
28
a6

GY%

45-cyp. M@baputTik cbi3ba
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(Z)) emdecey

TemnepaTypa anbipmachi gatuuri, HONSBERG

ETSD1-04- ETSD1-04-
TemnepaTtypa gatunktepi T1 xaHe T2 6ip yakbiTTa Typi 020K045 + 050K045 +
opHaTy opblHAapbIHAAFbl TEMNepaTypaHbl eneyre ETSD2-K045 ETSDZ.'KMS
apHanfaH. TemnepaTypaHbl enweygeH 6acka, T1 ) T1 xoHe T2 AaTumKTepiHiy
. OnexTpni apacbliHaa: M12 x 1 Giteyiwi,
patuuri T1 xaHe T2 apacbiHaaFbl TemnepaTypanblk KOCHIMbIC DIN 43650-A GiTeyiluiMeH LIbIFbic
alblpMaHbl ecenTey YLUiH )XaHe TOKTbl KyLUenTKiLL curHan
apkbinbl 4-20 MA curHan peTiHge HaTuxe 6epy yLiH Cakray N ..
3NeKTPOHABIK GrOKNeH xabablKTanFaH. TemnepaTypach -45-Te +125 °C-ka Aefiin
T2 patyuriHeH Kenin TycyLi enwem curHansi, Kb[CKa
COHbIMEH Gipre Tok curHansl 6onein ;g;:;(;any,an Ws
TabblnatbliHAbIKTaH, T2 xaHe T1 AaTuYMKTEpIHIH Kepi
apacblHAafbl canbICTbipMarbl YIIKEH KallbIKTbIK KegefapnmeaH Ns, 40 B neiiin
pykcaT eTineTiH 6onbin Tabbinagbl. Kopray
46 cyp. kepceTinreHaen, on Makcumanpl CyMbIKTbIKNEH
TeMmnepaTypaHbl eNLeiTiH AaTUNKTIH curHans! 6onbin ggﬁfuceiu{l::miu ToT 6acnaitTbin 6onat DIN 1.4571
TabbInathblH | LILIFBIC CUTHanNbIHa acep eTnengi. MaTepvaniapbl
Ocbinania, eHaipinreH Tok CurHanbl apkallaH KopnycTbir
4-teH 20 MA peniHri aykbimaa apaanbiM oH 6onagbl. KOpFaHbIC IP65
CblIHbIObI
lout (MA)
ETSD1-04-020 TypanaHfaH xaHe cayrne
. 20 ,7 ET15D1-04-050 OMY (anekTpo- whiFapyLwbl kegeprinep: EN 50081
N ,¥ MarHuTTIK calikec
Y s, yinecimainik) Keneprire Tesimainik: EN 50082
L P cankec
' 10,
N e 8 ETSD1- 04- 020 K 045 Cunartrisim
H i emnepartypa Y
: 4 : aitbipmack! 8 BacTanks
——t— — I°Cl 8 ETSD1- Temnepatypa, T1.
-50 -40 -30 -20-10 0 10 20 30 40 50 =
= 0 °C Temnepatypachl
~ 04- 4 MA MoaHiHe colikec
46-cyp. laTumk cunaTTamanapsbl Gonas.
20 °C TemnepaTtypacsbl
TexHuKanblk cunatramanap 020 20 MA MaHiHe Caiikec
ETSD1-04- ETSD1-04- Gonagel.
Typi 020K045 + 050K045 + 50 °C TemnepaTtypacsol
ETSD2-K045 ETSD2-K045 050 20 MA MaHiHe cankec
Onwemaep Gonapgbl.
ayKbIMbl: Kavita aganatbiH
Temneparypa 0°C-taH +20 °C  0-geH +50 °C-ka CYMbIKTbIKNEH
anbipmachbl newiH neniH K )KaHacylbl Matepuan:
(T1-T2) Hemece ToT 6acnaiTblH Gonat
(T2-T1) DIN 1.4571.
Kyat 6epy ~ CesimTan anemMeHTTiH
KepHeyi Typ.ToKTEIH 15 - 30 B 045 y3bIHABIFbI:
LLbiFbic curHansl 4-20 mA 45 Mm.
ggj_ﬁ?rl\innep +0,3%FS ETSD2- K 045 CwunatTisim
KaHfbIpTbiny +1%FS ETSD2- BacTankel TemnepaTtypa, T2.
YKayan 6epy 2 Kavita anpanyuwbl
yakpiThbl, T(0,9) MAHYT K C¥l7lbIKTbIKI'I(_§rH »(gHacyEuu
- maTepuwan: Tot 6acnanTbiH
Pyxcar etinren . Sonar DIN 1 4571
KopLuaFaH opta —25-TaH +85 °C-ka geniH - . —
Temneparypachl 045 CesiMTan anemenTTiy
T1 xone T2 Y3blHABIFbI: 45 MM.
[[aTYNKTEpiHiH e °c. G
KYMbIC 25-TeH +105 °C-ka geniH
Temneparypachl
T1 xoHe T2

LAaTUYNKTEPIHIH
apacblHAafbl
Makcumangpl
KaLbIKThIK

erep kabenb akpaHaanca 300 m
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KopwaraH opTa TemnepaTtypacbiHbIH AaT4uri

— a
3 -
Datumk Typi Y =2
- E 23
o 5 E <
< % o=
-50
KopliafraH opTa
TemnepaTypacbiHbiH - WR 52 DK'tlgI]gsner E@%ng
Aartyuri: : nediin

ManpanaHyAbliH aybip pexuMmpaepiHe apHanfaH
KbICbIM AaT4YuKTeEpi

KbiCbIM aribipMachl 4aTYUriH 4aTYMKTIH pyckaT
eTiNneTiH KbICbIMbl COpPFblAafbl MakcMmManbl KbiCbIM
anblpmMacbiHaH XofFapbl bonaTeiHAaw eTin TaH4aHbI3.

Grundfos RPI kbicbiM paTuyunkTepi

= 3
= gm H
= 5= o
§ T & §
5 go 82 23 3
; g3 T3 %g 3%
H g §& §3 vk §E
£ & 5 22 8% &8¢ %8
o [ X or7 F3 2k 2¢
0-0,6
0-1
0-1,6
KbicbiM 0-25 g
faTauri RPI Grundfos 0.4 4-20 12-30 G 1/2
0-6
0-12
0-16

Kbicbimaap
Danfoss KbICbIM AaTUYMri XUbLIHTbIKTa ayKbIMbl
[6ap]
0-25
« Kocbinbic: 0-4
G 1/2 A, DIN 16288 - B6kt 0.6
« OnekTpni kockinbic DIN 43650
icTikweci 0-10
0-16
* ¥3blHAbIFbI 2 M 3KpaHAanfaH 0-25
kabenmeH MBS 3000 kbicbiM 0-4
anblpMachl gaTyuri _
Kocbinbic: G 1/4 A, DIN 16288 - B6kt 0-6
« 5 kabengik KbicKbILLTap, Kapa 0-10
* PT, 00400212 kypacTbipy 60ibIHLIA
HyCKaynblK 0-16

AHanbIMAbIK KongaHynap YWiH KbiCbIM
aWblipMachbl AaTymkTepi

. Kbicbimaap
Grundfos DPLg:f:rliM anblipmachl ayKbIMbI
[6ap]

» OkpaHganfaH kabenmeH y3blHAbIFbI

0,9 M 1 patuuk, 7/16" KocbInbiChl 0-0,6
« 1 DPI kabbipFanblk MOHTaxaayfa

apHarnfaH TyNHyCcKanblk Tipeyill
* OnekTpni Ko3FanTKbIWTA

MOHTaxpgayfa apHanfaH 1 Grundfos 0-1

Tipeyili
« [aTyukTi Tipeyilwke opHaTyFa

apHanfaH 2 M4 6ypaHaach! 0-16
* 1 6ypaHaa M6, e3giriHeH OATbIH,

MGE 90/100 moHTaxaay yLiH

1 6ypaHaa M8, e3firiHeH osiTbIH, 0-25

MGE 112/132 moHTaxaay yLiH

* 1 6ypaHaa M10, e3airiHeH 0SATbIH,
MGE 160 moHTaxaay yLwiH

* 1 6ypaHaa M12, eafiriHeH osiTbIH, 0-4
MGE 180 moHTaxaay yLwiH

* 3 Kanunnspnblk TYTiKTEp, Kbicka/y3blH
* 2 putuHrrep, 1/4" - 7/16"

« 5 kabengik KbicKbllTap, kapa 0-6
» TenkyxaT, KypacTbIpy XaHe

nanganaHy 60iMbliHLLIA@ HyCKaynblK
« TexHMKanbIK KbI3MeT KepceTyre 0-10

apHanfaH XUbIHTbIKKa HYCKayIbIK

[aTuynkTepAiH CUrHaNbIH KYLWEeNUTKiL

S1001 PSU CunaTttama

S1001 PSU, VFI, DPI
xaHe backa aa Typ.
TOKTbIH 24 B kyaT 6epy
KepHeyiMeH AaTyukTep
YLWiH CbIPTKbI 3N1EKTP
KyaTblH 6epyLui ke3aep
Gonbin Tabbinagbl.
Erep kabengiH y3blHAbIFbI
TPAHCMUTTEP MEH
BakbinayLblHbIH
apacbiHga 30 m acaTblH
6onca, kyat 6epy kesi
KonaaHbinagsl.

CIU pepekTepai 6epy 6nokTapbl

GrA 6118

47-cyp. Grundfos CIU pnepekTtepai 6epy 6norbl

CIU pepekTepiH 6epy 6nokTtapbl Aepektepai 6epyre
apHanfaH, MacerneH, enwemaep MaHi meH TPE
COpfblnapblHbIH XaHe YRiLWinik
KOMMYyHUKauusinapabl 6ackapy XyneciHiH apacbiHaa
opHaTbinFaH maHai. ClU 6norbiHbiH KypaMbiHa Typ./
alnH. TOKTbIH 24-240 B kipikTipinreH Kkyat 6epy kesi
»oaHe CIM moayni kipeai. ClIU 6norbiH DIN-
TepTKiNAilke opHaTyFa Hemece kabbiprara 6ekiTyre
6onagbl.
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(Z)) emdecey

CunaTttama Fieldbus xaTtTamacbl
CIU 100 LonWorks

CIU 150 PROFIBUS DP

CIU 200 Modbus RTU

CIU 250** GSM/GPRS

ClU 271** GRM

CIU 300 BACnet MS/TP

CIU 500 BACnet IP

CIU 500 Modbus TCP

CIU 500 PROFINET 10

* AtanfaH 6yiibimaap xabablKTblH CTaHAaPTThbl
TOonbIMAAyFa/KUbIHTbIKKA EHTi3inMereH, kocankpl
KYPbINFbl (kepek-xapakTap) 6onbin Tabbinagbl
XoHe xekenen Tancbipbic 6epineai. Heriari
epexenep meH Tanantap LWapTTa kepceTineai.
TonbiMAaayLbInap xeHiHae TonbIFbIpak
aknapartThl TisimaepaeH kap.

ATanfaH Kocarnkbl Kypblnfbl XabablKTbl
TonbiMAayLWbINapAbiH (KUbIHTBIKTBIH) MIHAETTI
anemeHTTepi 6onbin Tabbinmangbl.

Kocankbl KypblnfbinapablH XOKTbIFbl oniap
apHanfaH Heriari xababIKTbIH )XYMbICKa
kabineTTiniriHe acep eTnewnai.

** AHTEHHa XUbIHTbIKKA KipMenai.

18. BymnbiMAabl Kagere Xxaparty

Kypan KyniHiH Herisri WekTik wapTrapbl:

1. )XeH[ey HEMeCe anmMacTbIpy kapacTblpbliMaraH
6ip Hemece BipHele Kypamaac 6eniktepiH icTeH
WbIFYbI;

2. naipanaHyabl 9KOHOMUKaIbIK XeHCi3aikke akenin
COKTbIpaTbIH XX6HAeY MeH TEXHUKambIK KbI3MeT
KepceTyre KeTeTiH WhIfbiHAapAbl apTTbIpy.

Byn Gyibim, coHbIMEH Bipre TopanTapbl MeH

GernwekTepi aKoNorns canacbiHAarbl XeprinikTi

3aHHama TananTapblHa COMKEC XUHanbIM,

XKOIObINYbl KEPEK.
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19. JanbiHpaywbl. KbiI3aMeTTik mep3imi

[anbiHaayLwbl:

Grundfos Holding A/S KoHUepHi,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*

* HaKTbl AabliHAayLWbl e kabablKTbiH upmanbik
TakTaulwacbiHAa KepCeTINreH.

OHAIpYLWiHiH yaKineTTi Tynfacbl:

«MpyHadoc Vctpar XKLLK

143581, Mackey obnbicbl, ICTpUHCKUIA ayaaHbl,

JewkoBo a., 188-yn, TenedoH: +7 (495) 737-91-01,

ANEeKTPOHAbIK NOLUTa MeKeH-Xambl:

grundfos.istra@grundfos.com.

Eypasunsnbik aKoHOMUKanblk ofak aymarbiHAa

vmnopTTayLbinap:

«MpyHadoc Vctpay XKLLK

143581, Mackey obnbicbl, ICTpuHCKMIA ayaaHbl,

INewkoBo a., 188-yin, TenedoH: +7 (495) 737-91-01,

ANEKTPOHAbIK MOLUTa MeKeH-Kaubl:

grundfos.istra@grundfos.com;

«pyHadoc» AAK

109544, Mackey k., LLikonbHas keww., 39-41, 1 kyp.,

TenedoH: +7 (495) 564-88-00, +7 (495) 737-30-00,

ANEeKTPOHAbIK NOLUTa MEeKeH-Xambl:

grundfos.moscow@grundfos.com;

«pyHadoc Kasakctan» XKLIC

KasakcTtaH, 050010, Anmarsl K.,

Kek-Tebe warbiH ayaaHbl, Kbi3-Xibek kelueci, 7,

TenedoH: +7 (727) 227-98-54,

ANEKTPOHAbIK NOLUTa MeKeH-Xanbl:

kazakhstan@grundfos.com.

YKababIKThl ©TKi3y epexenepi MeH wapTTapbl

LWapTTblH TananTapbiMeH aHbikTanagpl.

YKababIKTbiH KbI3MeTTik Mep3imi 10 xbinabl Kypanapl.

TaranblHA@NfFaH KbI3MeTTik Mep3iMi askTanfaHHaH

KeWiH, )xabablKTbl NanganaHy atanfaH KepceTKilTi

y3apTy MYMKIHAIr )eHiHae WweLim kabbingaraHHaH

KeWiH xanfaca anagpl. XKababIKTbl aTanfaH Ky>KaTTbiH,

TananTtapblHaH epeKLIeneHeTiH TarahbiHaany

6oribIiHWA NanganaHyra xon bepinvenai.

XKababIKTbIH KbI3BMETTIK Mep3iMiH y3apTy KeHiHaeri

XKYMbICTap afgamaapAblH eMipi MEH AeHcaynbIFbIH,

KopLUaFaH opTaHbl KOpFayFa apHarnfaH Kayinciaaik

TananTapblH TeMeHAeTnen 3aHHamara Cankec

XKYprisinyi kepek.

TexHukanblk e3repictepain 60onybl bIKTUMan.



20. KanTamaHbl 00 XXeHiHaeri aknapaT

Grundfos KOMNaHUsICbIMEH KONAAHbLINATLIH KanTaMaHbIH Ke3 KenreH TypiHii TaH6anaybl Typansl

Xannbl aKknapar

KanTtama Taram eHimaepiHe Turidyre apHanmaraH

Kantay maTtepunansi

Kantamanap/kocbiMlia Kantay
KypanaapblHbIH aTaybl

6enrici

Kantamanap/kocbiMwa
KanTay Kypanaapbl
AavbiHAanaTbiH
MaTepuangbliH apinTik

Kafa3s xaHe kapToH (rodppneHreH
KapToH, kaFas, 6backa KapToH)

KopanTtap/xawwikTep, cansimaap,
Tecemenep, canmanap, Topnap,
GekiTkilTep, TONTbipMa maTepuan

;>

Afall xaHe afaluTaH xxacanfaH
maTepuangap (afaw, TbifblH)

XowikTep (afaw TanwbIKThl
TakKTanapaaH xacanfaH Lwepe xoHe
TakTan), TabaHablKkTap, Topnamanap,
aneiHbanbl epHeynep, TakTanap,
GekiTKilwTEp

2

(TbIFbI3,ElbIFbI TOMEH I'IOJ'IVISTI/IﬂeH)

YXabbiHaap, kantap, Tacnanap,
nakeTTep, aya-kenipLikTi Tacna,
GekiTKilwTep

s M

1R POJER JOdEE I

¥ BekiTkiw Tecemenep (Tacnansl
5 (TbIFbI3AbIFLI XXOFapbI MaTepuangapiaH xacanfaH), OHblH E
‘.}-f NonuaTuneH) iwiHae aya-kenipLwikTi Tacna,
= GekiTkilTep, TONTbipMa maTepuan HDPE
MeHonnacTTaH xacanfaH 6ekiTkiw
(nonucTtupon)

Tecemenep

Apanac kanTama (kafas xaHe KapToH/
nnacTuk)

«CkuH» Typni kantama

Dol

KantamaHblH )aHe/Hemece KocbiMLa KanTay KypasbiHblH TaHbanaybiHa Has3ap ayaapbiHbi3 (kantamara/

KOCbIMLLA KanTay KypanblHa 6enrineiTiH eHAipyLi 3aybIT).

KaxeT 6onfaHaa Grundfos komnaHusicbl pecypcTapAbl YHEMAeY KeHe 9KOMOrusiHbl KopFay MakcaTtbiHAaa

nanaanaHbinfFaH 6ymMaHbl xaHe/HeMece KocbIMLLA KanTay KypasbliH KaiTa nanganadybl MyMKiH.

OHAipyLWi WewwiMmiMeH kanTaMa, KocbiMLa KanTay Kyparbl )XaHe onapaaH AaiblHhanfad matepuaniap

aybICTbIPbINYbl MYMKiH. HakTbl aknapaTTbl ocbl Tenkyxart, KypacTbipy xeHe nanganaHy 6oibiHwa
Hyckaynblk iwinaeri 19. JalibiH0aywnbl. Kbismemmik mep3imi 6eniminae kepceTinreH ganbiH eHimMai
WblFapFaH eHAipyLigeH cypaHpl3. Cypay kesiHae eHiM HeMipiH xaHe xababiKTbl eHAIPYLI engi kepceTy Kepek.
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(9)) enciqadiay

Kbiprbizua (KG) Macnopt, MoHTa)goo »xaHa nanganaHyy 60toH4Ya KongoHMo

MA3MYHY
Ber.

Kooncy3nyk TexHukacbl 60toH4Ya

KepceTmenep 104
1.1 [JoKyMeHT Tyypanyy xannbl Maansimat 104
1.2 Bbylompgarbl 6enrunepamnH xaHa

XasyynapablH MaaHucu 105
1.3 Tenneeuy KbiamaTybinapabiH

KBanMukaLmaCcel xxaHa oKyycy 105
1.4 Kooncy3ayk TexHukachl 6otoHYa

KepceTmenepay caktabaraHaaH kenun

YblKKaH KOPKYHYYTYY KeceneTTep 105
1.5 Kooncysayk TeXHWKACbIH CaKTOO MEHEH

vwiTepan atkapyy 105
1.6 KepekTeeuy xe Telinee4y KbiamaTyblnap

YUYH KOOMCY3AyK TeXHMKachl 6otoHYa

KepceTmenep 105
1.7 TexHvKanbIk TEWNOEHY, KAPOOHY XaHa

KypOOHY aTkapyyaa Kooncy3ayk TeXHUKach!

60otoHYa KepceTMernep 105
1.8 O3 anpapiHYa Koymya TYRyHAepay XaHa

6enykTepay Kapa xabayy xaHa gasipgoo 105
1.9 MaitganaHyyHyH xon 6epunberex

O RN

o
o

222220 00 VOOOPPEPIED PPINOOUNNGH WN
[, N wN = oo~NoOO A~ N =

_‘
SS5oo0o8,
abhwN=—

10.

A
Gy
coNoOOhwWN =

11.9

104

wapTTamaaps! 106
Talwyy kaHa cakToo 106
[JokymeHTTEern 6enrunepavH xxaHa
XasyynapablH MaaHUCH 106
Bytom Tyypanyy xannbi Maanbimat 106
TaHrakToo xaHa Tawyy 109
TaHraktoo 109
Tawyy 109
KonpoHyy Tapmarbi 109
Copaypynyyu4y CyloKTyKTap 109
NwTee npuHLMOHU 110
MexaHuKanbik 6enyKTy Kypoo 110
OTKepMe TYTYK 110
[obyLwTapapl HeTTETYY XaHa

TUTUpeenepay bacyy 111
TutnpeeHy bacanaatyy TupeeyTep 112
Tutupeere konry4 112
Mnuta-Hernsgep 12
Tyypanoo 112
Knemmanbik KyTyHyH abanbl 112
XKbILWTBIKTBIK ©3repTkyyTy gy6anra kypoo 113
OpyHxXaWgaH cbipTkapbl Kypoo 113
AnekTp kabAyycyH TyTawTbIpyy 113
Kooncyaayk TexHUKaCbIHbIH apexenepu 113
OneKkTpanK Koproo 114
OneKTp KbINMbINAATKbIYTHIH a3birbiH
TyTalWThIpyy 114

CurHangbik knemMManapabl TyTawTbipyy 116
OnNeKTPOMarHUTTUK LIANKeLWTUKTUH

TananTtapblHa binamblk Tyypa Kypoo 119
Paguo kegeprunepavt Ybinkanapbl 120
ManpanaHyyra KMprusyy 120
OTKepMe TYTYKTY Xyyn Tasanoo 120
Copkblcmara Kyty 120
AlnaHyyHyH 6arbITbiH KOHTPONA0O 121
CopKbICMaHb! ULITETYY 121
Banpabl Tbirbl3400HY CbIHOO 121
TyTawTbipyynapablH XbILWTbIrbl 121
MNanpganaHyy 121
Mw pexumaepu 121
Bawkapyy pexumaepu 122
NwTnameHuH cepebmn 123
Bawkapyy naHenu 125
XAJMbl BEPUNMETEP nwtuamecu 126
MAVOANAHYY nwtusmecun 126
ABAJbIl nwtnamecu 127
OPHOTYY uwtnsmecu 130
XeHpeenepayH apTbIKYbIMbIrbl 139

Ber.

11.10 bawkapyyHyH TbILLIKbl CUTHanAapb! 139
12. TexHuKanbIK Tennee 141
121 XKbIWTbIK ©3repTKyY 141
12.2 Copkbicma 141
12.3 OnekTp KblMbINAATKbIY 141
12.4 bynraHraH copkbicmManap 141
12.5 TexHukanblk TENNOe YYYH KOPeHre

6enykTep xaHa TonToMaop 141
13. WwTteTyyAaeH ubirapyy 141
14. TemeHkKy TeMnepaTypanapaaH koproo 141
15. TexHukanbik 6epunmenepu 141
15.1 CoppaypynraH CyloKTYKTYH TemnepaTypacbl 141
15.2 XKbILWTbIK ©3repTKy4YTYH Koprycy 142
15.3 ThIKbI WWAPTTAp 142
15.4 Knemmanapgpl TapTTbipyy y4ypy 142
15.5 KabenguH cakTarbldTapsbl )aHa kecunuwmn 142
15.6 KupuwTep xaHa ybiryynap 143
15.7 YH GacbIMbIHbIH AEHr33N1 144
15.8 OneKTp KblMMbINAATKbIYThIH ANEKTPANK

MyHe3aemenepy 144
15.9 KupuwTtern 6acbim 144
16. By3yynapabl Tabyy )xaHa oHA00 144
16.1 XKbIWTbIK ©3repTKyY 144
16.2 bysyynapabl Tabyy xaHa oHA00 146
17. Tontompoouy Gylomaap 148
18. bBylomay yTunusaumsanoo 152
19. [Oasippoouy. Mwutee meeHeTy 152
20. TaHrakTbl yTUNM3auuUsanoo 6otoHYa

Maanbimat 153
1-Tupkeme. 206
2-TupKeme. 206

Sckepmyy

Xa60yyHy Kypoo uwmepuHe KUpuwyyoeH
MypOa, ywyn AoKyMeHm MeHEH KaKwbinan
maaHbIWbIN Ybi2yy Kkepek. XKa6oyyHy
KypoO xaHa naiidanaHyy ywyn
AOKYMeHMMUH mananmapbiHa XxaHa

JKepausnukmyy yeHemMOep MeHeH
apexersiepze binalbIK KYpP2y3yywy Kepek.

1. Kooncy3pyk TexHukachbl 60toHYa
KepceTmenep

Sckepmyy
Ywyn xa6dyyHy naii0danaHyy 6yaa
3apbii 60/120H 6UNUMU KaHa
maxpbilibackl 60/120H KbI3Mamybinap
mapa6biHaH Xypay3ynywy Kepex.
A Ddu3sukanblK, akbli-3C MYMKYHYYyay
YeKkmeJsizeH, Kepywy xaHa y2yycy HaYap
Xakmapaa 6yn xa6dyyHy naiidanaHyyeaa
xou1 6epunéelim.
Bandapza xa60yyHy nalidanaHyyaa
mbIOy casibiHam.

1.1 [oKyMeHT Tyypanyy Xxannbl MaanbimMaTt

MacnopT, Kypoo xaHa nainganaHyy 6otoH4a
KONAOHMO Kypooao, NailfanaHyyaa xaHa
TeXHUKanbIK )XakTaH Teiineene atkapbiiyy4y



npUHUMNVanabik KepceTMenepaeH Typart.
OwoHAYyKTaH, Kypoo XaHa uwTeTyy angbiHaa
TeineeYy KbiamaTybinap xaHa KongoHyyvynap
anap/bl CO3Cy3 XakKLUblnan Kaparn Ybirbllbl Kepek.
Ywyn xxeTekunnuk ap gavibiM xabayyHy
naipanaHraH xxepae TypyLU Kepek.

6enyMyHAe KenTUpUIreH Koomncy3ayk TeXHUKAChIHbIH
Xanmnbl KepceTMenepyH raHa caktabacTaH,

1. Kayinciadik mexHukacsl 60lbIHWa eckepmy Haluka
6enymaepae 6epunreH ataibiH kepceTmenepay Aarbl
CaKTOoO Kepex.

1.2 Byromparbl 6enrunepauH xaHa
XasyynappablH MaaHUCcKH

XabpayyHyH e3yHaery kepceTmenep, Mucarbi:

* annaHyy 6arbiTbiH GunanpreH 6arbITTo0M,

* COPAYPYNYYYy H6MpeHY Bepyy YHYH opryTyydy
KenTeTyTykTy benruneecy, MunaeTTyy Typae
aTkapblnyyra xxaHa anapgbl kaanaraH ybakta
okyraHra 60nroHAow caktanyyra TMANLL.

1.3 Tenneeuy KbiamaTyblnapabliH
KBanuduKaumuAchbl KaHa oKyycy

ManpgananyyHy, TEXHUKanbIK TENNeeHy anbin
6apraH xxaHa TeKLepyynepay eTKepreH, oLoHA0N
ane abayyHy OPHOTKOH Kbl3MaTublnap binanbIKTyy
kBanudukauusara 33 6onywy kepek. KelamaTtybinap
XKOOMKEPYUINK TapTKaH XaHa Ke3emengereH
macernenep, OLWOoHAON 3ane anapabiH MunaeTTepu
KONMAOHYYyYynap MEeHeH TaK aHblKTanblWbl Kepek.

1.4 Kooncy3ayk TexHUKacbl 6otoHYa
KepceTMenepay cakrabaraHgaH
Kenun YblKKaH KOPKYHYUTYYy
KeceneTTep

Kooncyaayk TexHukacbl 6otoH4a kepceTmernep
caktanbaca agamablH ©MYpYHe XaHa [eH-
COONyryHa raHa KopKyHyu4Tyy keceneTTepau anbin
kenbecTeH, GUpoOK ainaHa-4yenpere xaHa xabayyra
Aarbl 3blsiH anbin kenet. Kooncyaayk TexHukach!
60otoHYa kepceTmenepay caktabaraHbl KeNTUPUTeH
3bIHABIH OPAYH TONTYPYY G0lOHYa KenunanKTepan
XOKKO YblrapbliLlbl MYMKYH.

Atan anTkaHga, Kooncy3ayk TEXHUKACbIHbIH
TananTtapbiH caktabaraHga, KMiinHku keceneTtep
6onyLy MyMKYH:

*abayyHyH maanunyy dyHkumanapbl nwrteben
Kanar;

©enruneHreH TexHUKanblk Telnee xaHa oHA00
blKManapbl HaTblXXachl3;

3NEKTP KaHa MexaHuKanblk hakTopnopAoH
Kbl3MaTYbiNapAblH ©MYPYH® aHa [eH-CoonyryHa
KOPKYHy4yTyy abangpbiH nanaa 6onyycy.

.

.

1.5 Kooncy3gyk TeXHUKacblH CaKToO
MeHeH UwWTepaun atkapyy

XKabpayyHy uwtetun xatkaHga, navganaHyyaa,
aTanraH JOKyMeHTTEern Koorncy3ayk TeXHUKachbl,
KOMAOHYYYYHYH YNyTTYyK KapanraH Kooncysayk
TexHukacbl 6ooHYa kepceTmenep, OLOHAOW ane
6aluKa XeprunukTyy kapanraH Kooncy3ayk
TEXHUKaCbl CaKkTanblLLbl KEpek.

1.6 KepekTeeuy xe Tenneeuy
KbI3MaT4ybislap Y4yH Kooncys3ayk
TexHUKacbl 60l0HYa kKepceTMernep

» XKabayy nanaanaHbinsin xaTkaH 6onco, uwren
XaTkaH TYNYHASPAYH )aHa 6enykTepayH Koproo
TOCMOJIOPYH Kaiipa OPHOTYN Ybiryyra Thitoy
canbliHaT.

OneKkTp aHeprusicbl MeHeH 6anaHblWwKaH
KOPKYHy4TapablH nanga 6onyy
MYMKYHYYIIYKTOPYH X0ty 3apbin (Mucansl,
MY3QHWH XaHa 3Heprua MeHeH Kamcbi3Joo4y
XKEPrUnuKTYY UliKkaHanapablH kKepceTMenepyH
Tarblpaak kapan YblkKbina).

1.7 TexHuKanbIK TeNNO6HY, KAPOOHY XKaHa
KYPOOHY aTKapyyAa Kooncy3ayk
TexHUKacbl 6ooHYa KepceTmenep

KonpoHyyuy TeXHUKanbIK TENNeeHy, Tekwepyy
KapOOHY, KypOOHY, naiaanaHyy xaHa Kypoo
KETEKUMINUIM MEHEH XKETULITYY TaaHbILWbIM YblKKaH
XaHa b6yn TapmakTbl XaKLbl 6unreH agucTepanH
VLLTOOCYH KaMCbl3 Kbifyy KEpeK.

MwTep xypyn xaTkaHaa )abayyHy cescys euypyL
kepek. >KabayyHyH UWKH TOKTOTOOPAO XabayyHy
OpHOTYY XaHa nwTeTyy 60loH4Ya kKepceTmeae
KaMTbINraH uw-apakeTTep TapTubu cakTanbiwbl
Kepek.

Ww asiktaraHaa 6apabik anbiHraH CakToo aHa
KOproo xabayynapapl kaipa OpHOTYY e KyWrysyy
Kepexk.

1.8 ©3 angbiHYa KowyM4ya TyuyHgepay
»aHa 6enykTepay kanpa xabayy xxaHa
paspaoo

Xabayynapabl eHAYPYYUYHYH raHa ypykcaTbl
MEHEH Kalpa OpHOTYM Xe MoandrKkauusanooro
MYMKYH.

dupMaHbIH KOLLyMYa TYRYHAepY kaHa 6enykTepy,
OLIOH/AOM ane Aaspaoody pmpma TapanTaH ypykcat
6epunreH TonTomzaop nanganaHyyHyH
VLLEHNYTYYIYIYH KAaMCbI3[00 YYYH TaHAanraH.
Baluka eHOypyyYynepayH TYWYHAPYH XaHa
6enyKTepyH KONAOHCO HaTbIXanap y4yH
[aspAooYy XOoMNKepyMnuk TaptyyaaH 6aw
TapThilWbl MYMKYH.
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1.9 MawnpanaHyyHyH xon 6epun6ereH
wapTramaapbl

XKeTkupunreH xabayyHH nanganaHyyHyH
ULWEHNYTYYNYryHe kenunankbenymyHae kapanraH
hYHKLUMOHaANABIK ULLTeere binabik raHa
KonaoHynraHaa kenunauk 6epunet 6. KondoHyy
mapmaebl. Bapabik ydypaa TeXHUKanbIk
MaanbiMaTTa ypykcat 6epunreH raHa MaaHunepau
KONMAOHYY Kepek.

2. Tawyy xaHa cakToo

YKabayyHy ycTy xxabblinraH BaroHaopAao, yeTy
xabblk yHaanapaa, aba, cyy xe AeHn3 apKbiyy
KETKUPYY KEpeK.

XabayyHy xeTkupyy WwapTTapbl MexaHUKanblk
dakTopnopayH Taacup aTtyy 6enyryHge FOCT 23216
60toHuYa «C» TobyHa Tyypa KenuLu Kepek.
XeTkupyyae TaHraktanraH xabayy opayHaH apbl-
6epv XbinbIN KeTrnew Y4YH aHbl yHaara 6ekem
6eKknUTULL Kepek.

YKabayyHy caktoo wapTttapbl FOCT 15150 «C»
ToGyHa Aan Kenuw Kepek.

Makcumangyy 6enrmneHreH cakToo MeeHeTy 2 Xblirl.
CopkbICMaHbIH arperaTtbliH CakTOOA0 XYMYyLUYY
AeHreneKkTy anbliH 6Up xonyaaH kem amMec
XbInablpyy 3apbin. XKbIWTbIKTbIK ©3repTkyy 6 anaa
6up KonyaaH a3 aMec MITETUNULLN Kepek.
CaKTOOHYH TONYK MEOHOTY MYMHAE TOKTOTYN KOy
Tanan KbinbiH6anT.

CakToo0 xaHa Talyy Temnepatypachl -25 6awTan
65 °C venuH.

3. [okymeHTTeru 6enrunepauH xaHa
XasyynapablH MaaHUCH

Sckepmyy

Ywyn kepcemmenep cakmanéaca

adamObIH OeH-coosTy2yHa KOPKyHy4Ymyy

KecenemmepOu anbin Kesem.

Sckepmyy

Byn kepcemmenepdy cakmabazaHoa

3/1eKmp MoayHaH xana 4ye2yyHyH
A ce6enmepu xaHa adamOAapObiH

maa0dbipbi, canamammai2bl Y4YH

KOpPKYyHy4Ymyy kecenemmepu 6onyn
Kasbiwbl MYMKYH.

Sckepmyy

blcbik cyrokmykmape2a xe xa60yyHyH
ycmyHky 6emuHe mulizeHde
Kyliykmepzae xaHa deHe
JKapakammapbiHa anbin Kenuwu
MYMKYH.

Xa6dyyHyH uwmebel kanyycyHa,
owoHOoli ane 6y3ynyycyHa cebenkep
5YPY1a | Go20H amkapbin6azaH kooncy3dyk

MexHUKacbIHbIH KEPCOMMOIepY.
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Xa60yyHyH uwmewuH xeHundemurn,
Kooncy3 natidanaHyyHy Kamcbi30004y
CyHywmamaJsap xe Kepcemmesiep.

4. bByrom Tyypanyy xannbl
MaanbimaTt

Ywyn pokymeHT Grundfos CUE e Danfoss VLT
XKbILWTBIKTBIK ©3repTky4Tepy meHeH 1000 TPE
cepuscbl, 2000 TPE cepusicbiHbiH 22 KBT 6awTan
4 yronpayy xaHa 30 kBt 6awTan 2 yonayy 55 kBt
YENNHKN COpKbiCManapbliHa KONgoHynar.

ByloMAYyH KOHCTPYKUUACHI

TPE copkblcManapbl — KenTeTyTykTepy 6up
cbi3blKTarsl, 6up 6ackblyTyy 60pbopro ymTynyyuy
6UP XKbILUTLIKTbIK-XEHANYY4y copKbicmanap.
Copyyuy XaHa KbICbIMAbIK KEMTETYTYKTOPAYH
AvameTpnepu okwouw. Copkbicmanap aba
My3aaTKbl4Tapbl 6ap acCUHXPOHAYY 3NeKTp
KbIAMbINAATKbIYbI MEHEH XabablnraH.
CopKbICMaHbIH XaHa 3neKTp KblAMbINAATKbIYTbIH
BanAapbILLUNOHAYK BUPUKTUPYY apKbinyy e3aepy
MeHeH kaTyy 6upuktupunreH. CopkblCMaHbIH
BanblH Thirbi3aoo - PN16 atkapyynapbl Y4yH
MexaHukanblk TeHaemaenotereH xxaHa PN25
aTkapyynap y4yH MexaHukasnblk TeHAEeMAENreH.
CopKbICMaHbIH Ty3ynyLly, TEXHUKaNbIK Telinee
XaHa eTKePMe TYTYKTOH COpKbICMaHbl TONyK aMec
axblpaTyycy3 OHA00 Y4YH COPKbICMaHbIH 6aLu
6enyryH (KbliiMbINAaTKbIY, Yblpak XaHa XymyLiyy
AeHrenek) Yyeyyyre xapaam 6epet. HypnaHyy xaHa
OKTYK KY4TOp 3MeKTp KblAMbINAaTKbIYTbIH
NOALWMNHUKTEPU MEHEH Kabbin anbiHaT,
OLLOHAYKTaH CopKbiCMarsblk 6enykTe kolym4a
NoALWWNHMKTEP Tanan KblfblIH6anT.
CopkbICMaCbIHbIH Xapa kecunuwn 1-cypette
KOPCOTYNIoH.

TMO04 9586 2115

1-cyp. COpKbICMaHbIH 3kapa Kecunmwm



MaTtepuangappabl cneumdpukaumnanoo

Keu. Yeumenee
PN 16
1 CopKblCMaHbIH KanbinTbik 6enrmcy
Keu. Atanbiwei Martepuanpap EN/DIN Mopenav 6enrunes: cernsopyHayy eHyMayH
Homepwu, eHaypyy kogy PPITHH dopmaTtTa
1 %:)‘T_IK;(':;M""HHH Yoton EN-GJL-250 EN-JL 1040 2 (PP - 3aBoaayH 6enrunenuwm, I - Xbinbl XkaHa
HH - eHaypynreH )xymacsl), Cepusnbik Homepu
5 Mymyuy YotoH EN-GJL-200, EN-JL 1030 3 H 5
neHrenek korno CuSn10 21093 OMUWHaNAbIK bepyy
[LaT Gacnac 6omot 1.4301 4 HomuHanablk KeicbiM
3 Ban/Kowwkyu [Dar 6acnac 6010t/ 1.4301/ 5  AinaHyyHyH Makcumangyy XbilUTbirbl
6onot 1.0301 6 Homuuangyy 6ackiM/copaypynraH CyloKTYKTYH
3nexTp MaKc. TeMnepaTypachbl
4 KbliMbINgaT- YotoH EN-GJL-250 EN-JL 1040 7 MEI (aHeprus HaTbIKanyynykTyH
KbIYTbIH Yblparsl MUHUManNAbIK MHAEKCH)
OKMHYMNUK EPDM MAK
ThIrbI3A00 g Haspaaran enkecy/TexHukansik WapTTapabi
MeTann meHeH HOMepu
TeIrbisnooHyH  AudpycbysusAeik 10 Basappga aiinanyy 6enrunepm
annaHyy4y KaHbIKKaH rpacout
akern eré\"“””ﬂl’"“ 22 kBT 4 yrongyynaH 6awTan xaHa 30 kBT 2
Kap "F"”_ ylonayyaaH 6awTtan 55 kBT yeiiun 1000 TPE
Toirbianooryn  KpemHuinx cepusickl, 2000 TPE cepUsichiHbIH COPKbICManaphl,
KbIMbINCbI3 kap6ugn
wakerv COpKbICMaza KypanraH e e3yH4e OpHOTYnraH
T Kono Cusn10/ Grundfos CUE xe Danfoss VLT XbILWTbIKTbIK
5  TbIrbI3AOOHYH NaTyHb 21093 ©3repTKy4Tep MEHeH ababInbiLLKaH.
Liakeru CuZn34Mn3AI2Fe1 C
XKbIWTbIK ©3repTKYYTYH dhmpmanbik KepHeOKYecy
PN 25
GRUNDFOS 2\
Keu. Artanbiwbi MaTepuangap EN/DIN
—t——TIC: t—3
CopkbICMaHbIH ENGJS- rpachutu # ", g o
1 Kopnycy MeHEH YOHOH EN-JS 1025 7 Chassisnres Tamn 44515}121: i 8
400-18-LT 11IIBAR CODEINIIIIII MADE IN DENMARK ———9
5 Kymyuny Uotor EN-GJL-200, EN-JL 1030 s Sesmamalorprotuse”
[eHrenek kono CuSn10 21093 }{ CCE[——————+
[Oat 6acnac 6onot 1.4301 ]
3 Ban/kowky4 Nar 6acnac 6onot/ 1.4301/ A b —
WARNING:

6onot 1.0301

OnekTp
4 KblAMbINAaT- YorwoH EN-GJL-250 EN-JL 1040
KbIYTbIH Yblparsl

OKUHYMAMK EPDM
ThIrbi3400 FXM
ThIrbI34O0HYH Merann meHeH

Andpydy3unsinbik

STORED CHARGE DO NOT TOUCH UNTIL
4 MIN AFTER DISCONNECTION

CHARGE RESIDUELLE, ATTENDRE

4 MIN APRES DECONNEXION

TMO4 3272 3808

3-cyp. XKblLWTbIK ©63repTKy4YTYH oupmanbik

Zv;!;l(:r:&lyqy KaHblKKaH rpagut
KpemHuii kapbuam

ThIrbI34O0HYH o

KbINMbINCbI3 E;eg;g:nm

Lakeru P

KbINYbIKTBIK Kono CuSn10/

5 TbIrbI3AOOHYH NatyHb
Liakerun CuZn34Mn3AI2Fel-C

CopKbICMaHbIH hMpManbIK KEpHeKYecy

Type  ME: 7 v lEW % cruveresX
wode! NG

8 8 ENF o BN 5 O
it [N o I 2 C v

2-cyp. CopKbICMaHbIH OUpManbik KEPHOKYECY

KepHeKYecy
Keu. Yeumenee

1 CUE 6ytomayH atanbiwbl) 202P1M2... (M4ku koay)

2 BytomayH Homepwu: 12345678
Cepwusinbik Homepu: 123456G234

3 AKbIpKbl Y4 CaH JaspganraH KyHyH KepceTyLeT:
23 - KymaHblH Homepu, an amu 4 - 2004-xbin

4 OnekTp KbliMbINAATKbIYTbIH BanblHAArbI
HOMUHanAyy KybaTTyynyk

5 A3bIK YblHaNyyCy, XbILWTbIrbl XXaHa
Makcumanayy Kvpuw Tory
KblibiNnAaTKbIYThIH YblHAMYY, XbILUTbIbl )XaHa

§  Makcumanayy ueiryydy Tory. Makcumanayy
YbIryy4y XbILWTbIK, 3peXe KaTapbl
COPKbICMaHbIH TYPYHOH k83 kapaHabl 60noT

7 Koproo geHraanu

8 AlinaHa YeipeHyH Makcumanayy remneparypach!

9 [asppooyvy mamnekeT

10 basappa avinaHyy 6enrunepu
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TunTtyy 6enrunee

Kopy

Mucan TP E 65 120 /2 -S -A -F -A

CopKbICMaHbIH TU6U |

Kbl TbIKTbIK-KeHAenyy4y 1000, 2000 cepusicbiHbIH
3NEKTP KbINMbINAATKbIYTYY COpPKbiICMa

OpryTyy4dy KenTeTyTYKTYH HoMuHanayy auametpu (DN)

HomMuHangblk kbicbiM [AM]

KbIiMbINAATKbIYTbIH Yi0NAapblHbIH CaHbl

NC

2000 cepusicbiHbIH TPE 3aBoA0 OpHOTYNraH 6acbiMAblH TYLLYY BUNANPIYM MeHeH
Siemens KbIMMbINAATKbIYTYY XaHa XbILWTbIKTbIK ©3repTky4y meHeH 1000 TPE
cepusnapbl

2000 cepuscbiHbiH TPE 3aBoaA0 OpHOTYNraH 6ackiMAblH TyLWyy 6unampruym
aHa Siemens KblMbINAATKbIYbl MEHEH

xX—wE>

CopkbicMaHbIH aTkapyy koay. KoaaopayH anranbiweiHa xon 6epunet:
Basanblk aTkapyy

PN 25 conaHeytepu

CTaHAapTTbiK SMEC NEeKTP KblMbINAaTKbIY

PN 6 dpnaHeun

ATaiiblH aTkapyy

TYTYKTYK GUPUTYYHYH KOAY:
DIN dnaxeun
MydTa

—> |Om

0O < OwwN

MaTepuanablH Koay:

Basanblk aTkapyy

CopKblCMaHbIH KOPMYCY XaHa 3aMneKTp KbliMbINAaTKbIMTbIH Yblparbl 1.4308 gat6acnac 60noTToH
)acanraH

CopKbICMaHbIH KOPNYCY XaHa 3MneKTp KbliMbINAaTKbIYTbIH Yblpars! KONOAOH XacanraH
XKymyLyy aeHrenek KonoaoH xxacanrax

XKymyuwuy aeHrenek 1.4408 nat 6acnac 60M10TTOH xacanraH

CopKbICMaHbIH KOprycy wap TYPYHASrY rpadMT MEHEH YOKHAAH XaHa XyMyLUYy [eHrenek
YOloH/aH xacanraH

CopkblCMaHbIH KOpMyCy LWap TYPYHAery rpacduT MeHeH YOloHAAH XKaHa XyMyLUYy AeHrenek
KONO/AOH XacanraH

CopkblcMaHbIH Kopnycy Luap TypyHAery rpacdvT MeHEH YOoHAaH XaHa ymyLudy fAeHrenek 1.4408 nat
6acnac 60MoTTOH xacanraH

Thirbl3aarbiy WakekTeH 6aluka, COpPKbICMaHbIH NNACTUK XXaHa pe3nHa KOMNOHEHTTEPWUH KOLWyn
acenTtereHgerv sangbl Tbirbi3400 Koy

-BQBE

BanabIH YypKenyk TbIrbI3f00CYHYH Koay

Kogy Mwucan B|Q

Grundfos TbIrbI3A00CYHYH TUGUHUH GenruneHuwn:
BenruneHreH ankak MeHeH LWakeKTUK Thirbi3[400

Cunb®hOoHAYK ThIrbI3[00

TeHaemaenreH WakeKkTUK Tbirbi34oo

BaiinaHbilw 6eTTVH a3aiTbinraH asgHTbl MEHEH CUNbGOHAYK ThirbI3400
BaiinaHbiw 6eTTUH a3aiTblIraH asiHTbl MEHEH LIAKEKTUK Thirbi3[400

ThIrbI3A0OHYH KbliMbINAYY 66NnyryHyH 6eTMHUH MaTepuansi:
CypbMa MeHeH TonTypynraH rpacdut

CvHTeTVKanbIK Yalblp MEHEH KaHbIKTbIpbINraH rpacduT
KpemMHuiiguH kapbuam

COwWw [DW>» |(IOUwW>

KbIiMbINCcbI3 6enyKTyYH MaTepuansi:
CvHTeTVKanbIK Yalblp MEHEH KaHbIKTbIpbINraH rpacduT
KpeMHuiianH kapbuam

BonbdpamablH kapbuau

m<Tum

OKUHYUNUK ThIrbI3J0OOHYH MaTepuansbl:
EPDM

NBR (HUTp1navk kayyyk)

dTOpKay4yK

FXM

XabpayyHy XeTkupyy TONTOMYHA@ TEXHWUKANbIK TEMNEeHY XaHa apHasblLlbl GOIOHYa KONLOHYYHY XOHre
canyy yuyH Tuewenyy 6ylomaap xaHa acnantap 60n160i1T. [JaspaooUyHYH TEXHUKanbIK KOONCY3AYryHYH
TananTapblH 3CKe anyy MeHEH CTaHAApTThIK acnantapAbl nanganaHblHbI3.
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5. TaHrakToo xxaHa Tawyy

5.1 TaHraktoo

XabpayyHy anraHaa TaHrakTbl xxaHa xabayyHyH e3vyH,
KETKUPYY Yy4ypyHAa MyMKYH 6oro TypraH
Xapakanapgbl TEKLUMPUHW3. TaHrakTbl
yTUNU3auMsanoodoH Mypaa, aHaa Manga TeTuktep
XaHa AoKYMEHTTep kanbin kanbaranabirbiH
TeKWwepuHn3. Arepae cus anraH xabayy
6yiipyTMaHbI3ra aan kenbece, aHaa xxabayyHyH
KOHOTYYUYCYH® KalpbInbIHbI3.

XKeTkupyy yuypyHaa xabayyra aoo keTce, 4apoo
KETKUPYY KOMMaHWSICbl MeHeH GainaHbILLbIHbI3 )XaHa
*abayyHy )eHeTyyuyre 6unanpuHma.

XeHeTyyuy anTbinraH xxapakaHbl KbInAaTTbik MEHEH
Kapan ybiryyra ykyry 6ap.

TaHrakTbl yTUNVU3aLUMaioo Tyypanyy MaansimaTTsl
6enymaeH kapaHbl3 20. TaHaakmbl ymuu3ayusinoo
6010HYa Maarsbimam.

5.2 Tawyy

Sckepmyy
Kon meHeH kemepyn xaHa Xykmern-
A mauwyy uwmepuHade xepaunukmyy
YyeHemOepdezau xaHa apexenepdeau
Yekmeesiep cakmasnyyaa muliuw.
Xa63dyyHy mokko calibinyy4y kabendeH
5YPYNa | yomepyyae muiroy canbiHam.
Sckepmyy
TaH2akmaH Ybl2apblin xaHa opHomyn
JKamkaHOa COpKbICMaHbl mypyKkmyy
abanda kemepayy cmponmopdyH
JapOdaMbl MEHeH Kapman mypyy 3apbii.
Adamma copkbicMaHbIH 00POYK

60p60opy 3s1ekmp KblliMblI0amKbIYKa
JKaKbIHObI2bIHA KOHYN GypyHY3.

CopKblCMaHbI CTPON aHa pbiM BypoonopayH
XapAaambl MEHEH KeTepyy 3apbin. 4 xaHa 5 cyp. kapa.

[

TMO02 7009 2303

4-cyp. XKbIWTbIK ©63repTKy4y MEHEH, 63YHYO
opHoTynyy4y TPE copkbicmachblH
CTPOMOBKanoo cxemachbl

TMO7 1343 1418

5-cyp. KypanraH XblLUTbIKTbIK ©3repTKy4y
MeHeHTPE copkbicMacblH CTPOMNOBKanoo
cxemachl

6. Konponyy Tapmarsi

TPE copkbicmanapbl KONAOHYYHYH KUAWUHKK
TapMmakTapbl Y4YH apHanraH:

* 60pbOPAOLUTYPYNraH XbiNyynyk MEHeH
KaMcCbI3400 TYTymy;

XbIMbITKbIY TYTYMAap;

abaHblH KOHAULMOHEPee TyTymaapsbl;
6op6opaoLTypynraH My3fak MeHeH kKamcbl3f,00
TyTymaapsl;

CYYHY XeTKUpYY;

eHep Xali npoueccTepu;

©HOep Xannblk My3aarTyy.

6.1 CopAaypynyyuy CylOKTyKTap

Tasa, a3 uneLukek, arpeccuBayy aMec xaHa kaTtyy
e y3yH 6ynanyy 6enyk4enepy ok xapbinyynaH
KOOMCY3 CYIOKTYyKTa.

CopAaypynyyuy CYIOKTYK COPKbICMaHbIH
mMaTtepuanbiHa MexaHuKanblk e XMMUSAnbIK Taacup
Gepyyre TunLW amec.

Copaypynyyuy CYlOKTyKTapAbiH Mucangapsl 6onyn:
* 6opbopayK XKbIbITYY TYTYyMAAPbl YYYH CYy
(CyyHYH canaTbl XbInblTKbIY TYTYMAApPAArs! cyy
YUYH Kabbln anblHraH cTaHgapTTapabiH
TananTapblHa LWalkeww Kenyyre TMinLw);
My3faTyy4y CyloKTyKTap;

TYPMYLW-TUPUHUITUKTUK bICBIK CYYy MEHEH KamCbl3
KbIyYy YYYH CYY;

eHep Xalia nanganaHbinyyyy CyloKTyKTap;
NnKemayy cyy.
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3repae Thirbi3AbIrbl XaHa/ ke UNISLLKEeKTUMN CYyHYH
ThIrbI3blAbITbIHAH XXaHa/Xe UN33LWKEKTUTUHEH
»Xoropy 60MnroH CyloKTyKTY copAypyYyHY KaMcbl3
Kbinyy 3apbin 6onco, aHga 6yn yvypaa TeMeHKy
dakTopnopro keHyn 6ypyy 3apbin:
* KbICbIMAbIH TYLLYYCY;
* rmapaBnMKanblk Ky6aTTyynyKTyH TYLLYYCY;
* COpKbICMaHbIH KepeKTenyy4y KybaTTyynyryH
ke6GenTyy.
MbiHgan yuyypnapaa copkeicManapzbl kebypeek
KybaTTyynykTarel anekTp KbliMbingaTkbluTap
MeHeH xabayy kapawTbipbinat. KymeH caHaraH
yyypnapaa Grundfosko kanpbinbiHbI3.
CTaHAapTTbiK KaTapbl OPHOTYINYy4y Terepek
kecunuwn meHeH EPDM feH (sTuneH-nponuneHamnk
Kay4yK) ThIrbI3foo4y LWakekTep GUpUHYM npeTTe cyy
YUYH Xapaur.
Orepae copaypynyydy cyy MuHepanabik/
CUHTETUKanbIK Mainapabl Xe XuMmukaTTapabl
KamTbIca, e cyyHy amec 6Galuka cylokTykTapabl
copaypyy 3apbingbirbl nanga 6onco, aHaa 6yn yuyH
TUeLlenyy MatepuanaaH xxacanraH Terepek
KeCUNULITErn Thirbl3400 LIAaKeKTepUH TaH400 Kepek.

7. WwTtee npuHLUOK

TPE copkbicManapAblH ULWITee NPUHLMGK KNpyyYy
KENTeTYTYKTOH YbIryy4y KeNTeTyTYKKe Xblnyy4dy
CYIOKTYKTYH 6acbIMbIH )oropynatyyra HernsaenreH.
Bacbimabl ke6enTyy BanaaH anekTp
KbliMbINAaTKbIYKa COpKbICMaHbIH BanblHa, aHAaH
KWIAVH TY306H-TY3 CYIOKTYKKa ainaHyy4y )xymyLudy
[OHreneKkTYH XxapAaaMbl MeHeH MydTa apKbinyy
MexaHuKarnblk 3Heprus 6epyy Xony MeHeH XyperT.
CyIOKTYK XXYMYLLUYY [OeHrenekTyH 6opbopyHa xaHa
aHAaH apbl kanaktapabl 6ovnoi arat. bopbopro
YMTYRNyy4dy Ky4TOpAYH Taacvpy MEHEH CYIKTYKTYH
blnAamMapirel ke6emneT, HaTblixacbiHAa KUHETMKanbIK
9Heprus eceT, an 6ackiMra annaHat. Cnupangpik
Kamepa (yrnyn4ye) xxymyLuyy AOHreNeKTeH CYIOKTYKTY
YOrynTyy >KaHa aHblubiryydy dnaHelke 6arbiTToo
YYYH apHanraH.

XKbIWTbIK ©3repTKyY aCUHXPOHAYY Y4 dhasanyy
aiinaHyyHyH binaamabirbiH 6aLikapyyHy XbIWTbIKTbI
aHa 3nekTp KbIMMbINAaTKbIUThl a3blKTaHgbIpyy4vy
YblHanyyHYH aMnauTyAachiH XoropynaTtyy xe
TOMOHIOTYY X0y MeHeH XypryaeT. Ubiryyuy
XKbILTBIKTBI XXaHa YblHaMnyyHY XeHre canyy keHupu-
UMMynbCTYK MoaynayuusiHeliH (KMM) xapaambl
MeHeH aTkapbinar.

8. MexaHukanbIk 661YKTY Kypoo
Sckepmyy
BapOobik Kypoo, meliniee xaHa
A mekwepyy uwmepu muduwmyy
OKymyyHy ©6mKeH Kbi3Mam4sbl
mapab6bIHaH Xypay3ynyy2e muluw.

110

Ackepmyy

Kypoo xaHa natidanaHyy, MbiHOal
A Xabdyynapaa Kolynyy4y xepaunukmyy

mananmapdsl XaHa cmaHdapmmapobl

3CKe aslyy MeHeH amkapbinyyaa muliuu.

Ackepmyy

blcbik xe my3dak cyrokmykmy

A copdypyyda KbiI3aMamkepsiepOUH bICbIK
Xe my3dak 6emmep MeHeH muliuwyy
MYMKYHYY/TYKMOPYH JKOK KbIJTyy Kepek.

CopkblCMa KOpMyCTYH TELUMKTEPUHAE Xe NnuTa-
Hernsae opHoTynraH 6ekem Hernsge 6ypoonopayH
)KapAaMbl MEHEH ULIEHNYTYY GEKUTUNYYTE XaHa
ropu3oHTanayy eTkepMe TyTYKKe TyTallTbipblaraH
6onyyra Tuitnii. CopkbiCMaHbIH 3NEKTP
KbIiMbINAATKbIYLI BepTUKanablk abanga xxaHa
)oropy 6arbiTTanraH 6onyyra TMiAnLL.

ONeKTp KbIMbINAATKbIYThI )XaHa XbILWTbIK
©3repTKYYTY XKETULITYY My34aTyyHY KaMcCbI3 Kbinyy
YYYH 3NEKTP KbIMMbINAATKbIYTBIH )XaHa XbIWTbIK
©3repTKYYUTYH XKeNAeTKUYTEPUHUH KanToouTOpYyHaH
6awTan gybanra xe 6alka cTaunoHapablk
o6bekTke YeMnHKM apanbik 50 Mm kem 6on6ooro
TUANLL.

CopKblCMaHbl TENNO XKaHa XbINAbIPYY YUYYH 3NeKTp
KbIMbINAATKbIYTBIH XXOrOpKY 6enyryHyH xaHa
WbINTbIH OPTOCYHAH 1 M AeH KeM 3MeC KeHAewn
KapawTbIpbiyyra TUAnLL.

CopKblCMaHbIH KOPMYyCYHAArbl 6arbITTO0Y XyMyLUYy
CYIOKTYKTYH arbiMbIHbIH 6arbiTbiH KOPCOTOT.

8.1 ©TKepMme TYTYK

CopkbICMaHbIH anabiHa xaHa apTbliHa 6eKnTKNY
KnanaHAapAbl OPHOTYY CYHYL KbifbIHAT. Byn
Teinee xe OHA00 Me3runvHae CopkbicMazaH
XKYMYLLUYY CYIOKTYKTYH TerynywyH 6ontypbooro
MYMKYHAYK GepeT.

TyTawTbipyyaa COpKbICMaHbIH KOPMyCyHa 6TkepMe
TYTYKTep TapanTtaH YybiHanyy 6epunbeLl kepek.
OTKepMe TYTYKTOPAYH enyemaepy Tanan KbifblHraH
COPKbICMaHbIH TUPEBYYH Tyypa 3CKe anyy MeHeH
TaHAanraHAbIrbl KapalTbipbinraH.

CopkbicMaHbl 6aTkakTaH xaHa kaTMapnapaaH
KOProo y4YyH an a4 kayaH TyTyMAYyH 3H TOMeHKY
YeKUTUHAE OPHOTYNbaLLbl Kepek.

©TKepMe TYTYKTepay Kypoo, aba TeirbiHgapbl 6 cyp.
KepCeTyNreHae e3re4e copyyyy eTKepme TYTYKTe
nanga 60n60oroHA0N Xyprysynyyre TMANLL.
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6-cyp. Copyy TapabbiHgarbl eTkepme
TYTYKTOPAYH Tyypa KOHGUrypauusachl

CopKbIcMa KbICLIMObIK ©MKepMe
mymykmez2y 6eKumkuy KnanaHbl xabblK
6os1yn uwmeii an6alim, amkeHu aHbIH

cebebuHeH memnepamypaHbIH
Kemepynyuwy, owoHdol ane 6yyHyH
natida 6onywy copKbicCMaHbl 3bisIH2a
y4yypamam.

MbIHAan KOpKyHY4TY 60MTYp60O YUYH CYIOKTYKTYH
COpKbICMa apKblnyy MUHUMAnNAYy arbiMbl KAMCbI3
KbINbIHbILL Kepek. Byn 6annacTbl xe ainaHbIn eTyy4y
marucTpanibl 6akka ke COpKbICMaHbIH KbICbIMAbIK
TapabblHaH OKLIOL TYNYHASPre OPHOTYY MEHEH
xetuwmnet. MuHumanabik 6epyy makcumanayy MAK
YeknTuHAe 6epyyHyH 10 % Ty3yyre Tninw. bepyyHyH
»aHa makcumangyy MAK YyekntuHaeru KoelCbiMabiH
YOHAYKTapbl prpmarnbik KEPHOKYE A KEMTUPUTEH.

8.2 [oGywTapabl YeTTeTyy XKaHa
TuTMpeenepny bacyy

CopkKbICMaHbIH ONTUMAnAyy ULLTeeCYHe XKeTULyy,
OLLOH/ON 3ne AobyLITY XaHa TUTUPeeHY MUHUMYMra
anbin Kenyy y4yH, COpKbICMaHbIH TUTUPOBCYH
6acaHaaTyy bikManapblH kKapaluTbipyy 3apbi.
KblMbINAATKbIYTEIH POTOPYHYH aHa COPKbICMaHbIH
aninaHyycy, TyTyKTepaery xaHa bupuryynepaery
arbiM JOOYLITY XaHa TUTUpeeHy nanaa keinat. Kypuan
TypraH yeripere Taacup aTyy cyobekTMBAyY, an
TYTYMAYH KanraH 3feMeHTTepUH KypOOCyHaH XaHa
abanblHaH ke3 kapaHabl 60moT.

[obywTy xaHa TuTMpeeHy 6onTyp600 yuyH aH
HaTbIXanyy kapaxartTtap 6onyn, 6eToHayK Hermsaep,
TUTUPeeHy GacaHaaTyyuy TasiHbluTap kaHa
TUTUpeere KoWry4tap caHanar.

o

(o]
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7-cyp. CopKbICMaHbIH HErm3un

A BubpokbicTaprbiy
B BeTtoHayk Herus
C  TutupeeHy bacaHpaTyy TUpeeyTep

8.3 BeTtoHAayk Herns

Grundfos koMnaHuUsCbl COpKbICMaHbI, By TKyn
COPKbICMa TYNYHYH TYPYKTYY TasiHbl4 MEHEH KaMCbI3
KbIyY YUYH, XXETULLTYY KeTepyy XeHAeMAyynyry
6ap 6eToHAYK HEernsae OpHOTYYHY CyHyLU Kbinar.
Herua 6apabik TUTUpeenepay, Cbi3blKTyy
nedopmMaunsanapabl XXaHa Cokkynapabl XyTyyra
XeHaemayy 6onyyra Tuitnil. Herus katapbl
AMMMpUKanbIK apexe anbiHat: 6eTOHAYK Hern3auH
canmarbl COpKbICMa TYWYHYHYH canmarbiHaH 1,5
ace YoH 6onyyra Tuinw. CopkblCMaHbl Hermare
OPHOTYHY3 aHa aHbl 6eKNTUHUS.

+
<
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8-cyp. BeToHAyK HerM3avH enyemaepy

BeToHAYK HErM3AWUH CYHYLWITanraH enyemaepy

CopkbicMaHblH  Buitukturn Ysynayry Tyypacsi

maccachil [kr] [Mm] [Mm] [Mm]
150 280 565 565
200 310 620 620
250 330 670 670
300 360 710 710
350 375 750 750
400 390 780 780
450 410 810 810
500 420 840 840
550 440 870 870
600 450 900 900
650 460 920 920
700 470 940 940
750 =DN 200 480 970 970
800 490 990 990
850 500 1010 1010
900 510 1030 1030
950 520 1050 1050
1000 530 1060 1060
1050 540 1080 1080
1100 550 1100 1100
1150 560 1100 1100
1200 560 1130 1130
1250 570 1150 1150
1300 580 1160 1160

1M
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CopkbicMaHbIH  BuitukTurn Ysynayry Tyypacsi

8.5 Tutupeere kouryy

TuTnpeere KonryyTap TOMeHKyNep y4yH:

* COpAYPYNraH CYIOKTYKTYH TemnepaTypacblHbIH
TepMenyycyHyH HaTbliacbiHaH nanga 60onrox
KbINYYNyK KeHeyynepyHeH xe eTKepMe TYTYKTYH
XbIpbINyycyHaH 6onroH doegopmaumanapasl
KOMMeHCcaLmsanoo;

oTKkepMe TyTykTery 6acbiMabIH KECKUH
Xoropynatubl MeHeH naiiga 60nroH MexaHukanbik
XKYKTOMAepAy TOMeHASTYY;

©TKOPM® TYTYKTO MeXaHuKanblk KOHCTPYKLNS
MeHeH 6epunyydvy 4obywTy 4eTTeTyy (pe3uHa
TUTUpeere Koury4Tap).

Tumupeeee Kolizy4ymap omKkepme
J,‘,f,‘,‘;,’{.‘a mymyKmyH KypOOCYHYH makK 3MecmuauH

maccachl [kr] [MmMm] [Mm] [Mmm]
1350 590 1180 1180
1400 600 1190 1190
1450 600 1200 1200
1500 _ o0 610 1220 1220
1550 620 1230 1230
1600 620 1250 1250 .
1650 630 1250 1250
1700 635 1270 1270
800 450 1400 800 .
1000 450 1400 1000
1200 450 1400 1200
1400 500 1600 1200
1600 500 1600 1350
1800 500 1600 1500
2000 550 1600 1600
2200 N300/ 550 1700 1700
2400 DN 350/ 550 1800 1800
2600  DN400 600 1800 1800
3000 600 2000 2000
3400 680 2000 2000
3800 760 2000 2000
4200 840 2000 2000
4600 920 2000 2000
5000 1000 2000 2000
5400 1080 2000 2000

8.4 TutupeeHy 6acaHpaTyy TUpeeuTep

TutnpeenepayH nmapatka 6epunuwmH 6ontyp6oo
YYYH 6eToHAYK Hermaau, TMTupeeHy 6acaHaaTkbIy
TasiHblYTapAblH XXapAaMbl MEHEH 0G0YOMOHTYY
CyHywiaTanar.
TUTUPEBHY euypYY TasiHbIUTapbIH Tyypa TaH4oo
YUYH KUAMHKN Bepunmenep 3apbin:
* TUTUPOBHY BYYpryy TasiHbluTapra Taacup aTyyuy
Ky4yTep;
* aHbl XXOHIe carnyycyH 3cke anyy MeHeH annaHyy
KbILUBITHITbI;
* TUTUpeenepay edypyYHYH Tanan KbinblHraH
[eHraanu % MeHeH (CyHylTanrad maaHn— 70 %).
TUTUpeeHy euypryy TasHblYTapabl TaHA00
nanganaHyyHyH 6enrunyy wapTrapbiHaH ke3
kapaHzbl 6onoT. Tyypa amec TaHAanraH TasiHblyTap
TUTUPOOHYH OEHIIIMNMHH XOropynalbliHbiH cebebu
6onyLy MyMKyH. OLIOHAYKTaH TUTUPOBHY eyypryy
TasHbIYTbIH TYPY XKeTKMpyydy TapabbiHaH
CYHyLUTanbIWbl Kepek.
Orepae copkbicMa TUTUPeeHy GacaHaaTKbIY
TasiHblYTap MeHeH 6GeToHAYK Hernaae opHOTynraH
6onco, aHaa 9ku TapabbliHaH TeH TYTYK 6TKepry4yke
TyTawTbipyy TUTUPEers KoWryytap apKkbinyy
aTkapblnyyra Tuiinw. Byn copkeicMaHsbl
dnaHeuTepae acbin koyHy 60nTyp600 yuyH
MaaHunyy.
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KOMMeHcayusisioo y4yH opHomyn6aim.

TuTupeere Kolryytap opHoTyna TypraH MUHUManablk
apanblk hnaHeuTyH HoMUHanablk AMameTpuHuH 1-1,5
Ty3eT (DN). Byn TuTupeere Kory4ytapaa Typykcy3
arbiMaapAbl nangaa kbinbooro xxapaam 6epet xaHa
KbICbIMABIK 8TKOPM® TYTYKTe 6acbiMAbIH MUHUManayy
TYLLUYYCYHZ®e COpyY YUYYH OnTUManayy wapTTbl
KaMcbI3 KbinaT. ArbIMAbIH XXOTOPKY biNAaMAbIrbIHAA

(5 m/c kebypeek) YoHypaak enyemaery TUTUpeere
KOMryyTapAbl OPHOTYY CyHywITanar.

8.6 MMnuta-Herusgep

ANpbIM copKbiCManapAbliH KOPMYyCyHYH TOMOHKY
6enyryHae Grundfos pmpmacbiHbIH NAMTa-HErM3nH
OPHOTYY MYMKYHUYIYTYH KAMCbI3 Kblyy4y cansblk
TewwukTepu 6ap. Mnuta-Herns TMANWTYY Bytom
KaTapbl XXETKUPUNET XaHa e3yH4e ByiipyTma
6epuner. MNnuta-Hermaaep en4YeMaepy MEHEH
2-mupKeme KepCeTYIreH.

8.7 Tyypanoo

BTyrka KOLWKy4Tyy COpKbICMarnap y4yH anekTp
KbIAMbINAATKbIYTbI @XbIpaTyy CYHYLL KblfbIHGAT.
OneKTp KblMbINAATKLINTE alifacki3faH axbipaTkaH
yyypAa, Tyypa Tenniee yuyH OLOHAON 3ne 3neKTp
KbIMMBINAATKLIYTBIH YblparbiH 4a Ye4yy Kepek.
Kapuwbl yyypaasangbl Thirbi3f400 3bisHra y4ypanT.

8.8 Knemmanbik KyTyHyH abanbli

Knemmanbik kyTyHy 4 abanablH kanaraHbiHa 90°

annaHTyyra 6onor.

AHbl TOMBHKYASW aTKapbiwarT:

1. 3apbin 60nco GyparbiuTbIH Xapaambl MEHEH
KOLLUKYYTYH KOProoyy KanToo4yH YeunLlerT.
KanToo4TyH ©3yH YeuyyHYH Keperu oK.

2. CopKbICMa MEHEH 3MeKTP KblMbINAATKbIYThI
6upukTUrerH 6ypanroinapabl Ybirapbiwart.

3. OneKTp KblMMbINAATKbIYTbI Tanan KblfblHraH
abanra 6ypyHys.

4. KanpapaH 6ypanrbinapabl OpPHOTYLIAT XaHa
anapabl 6ekem TapTTbipbiLaT.

5. Koproo4y kantooyTty Kypawiar.



8.9 XKbIWTLIKTbLIK ©3repTKyuTy gybanra
Kypoo

XKblwmbik e32epmky4, abacb!
a/1eKmpPAUK KOMIMOHeHmmepa2e 3bisgH
Kenmupyy4y cyroKkmykmy, kamyy
6enyk4enepdy xe 2ca3zdapObl KaMmmbil2aH
qYelipede opHomynbaw Kepek.

Kenyn
6ypryna

1. TewwnkTepaun Genrunen xaHa TELWNHU3.
©nyempepay 15. TexHukanbik 6epunmvenepu
6enymaeH kapa.

TMO3 8860 2607

9-cyp. Tewmkrepan bypan Tewyy

2. bypanrbinapabl KMpruanKus, 6upok anapabl 6up
a3 6oL KblfbIN KanTblpbIHbI3.

3. TyamekTy 6eKnTUHM3 xaHa TepT BypanrbiHbl
TapThIPbIHbI3.

8.10 OpyHxanaaH cbipTKapbl Kypoo

CopKblCMaHbl OpYHXXaiaH CbipTKapbl Kypooao
ANEKTP KbINMbINAATKBIYTBIH YCTYHO KOProoyy
6acTblpMa OPHOTYHY3 XXaHa KOHAeHcaTTbIH nanaa
6onywyH 6onTyp600 yUyH, anekTp
KbIMbINAATKbIYTA Yblrapyyyy TELUKTEPAUN aublHbI3.
Koproouy 6acTeipma, anekTp KbliMblnAaTKbI4
KYHOYH TVKe TUIAreH HypnapblHa, )XaaHra xe kapra
ayywap 60n60LW yYyH, XeTULwa3apnuk YoH bonyyra
TMANW XKbIWTbIK ©3repTKyY YYYH Aa TveLlenyy
KOProoHy KapawuTbIpyy Kepek.

Grundfos komnaHusicel koproouy 6acteipmanapgbl
xeTkmpbenT. OLOHAYKTaH KOProovy 6acTbipMaHbl
KONAOHYYHYH 6enrunyy 6up yvyypyHaa raHa
[onboopnon xaHa Kypoo CyHywTanar.

TMO02 8514 0304

10-cyp. Koproouy 6actbipma

AbBaHblIH XOropKy HbIMAyynyKTarsl 3oHanapga Typyn
Kanyynapaa XblblITyyHYH KblHanraH yHKUUACbIH
navpganaHyy cyHylTanar.

BenymyH kapa. 11.8.21 Kymyy pexumuHOe
XKblribimyy (3.23).

9. OneKTp XabayycyH TyTawTbipyy

Sckepmyy

BapOobik Kypoo, melisiee xaHa
A mekwepyy uwmepu muiuwmyy

OKymyyHY 6MmKeH Kbi3Mam4bi

mapabbiHaH Xypay3ynyyae muliuu.

Sckepmyy

KypooHy amkapaaH 33cu xe yrom

XepoemyyHyY e KOP2OOHY
A JKepausukmyy yeHemoep xaHa

apexenepae binalblK, myypa

mymawmabip2aHObl2bl Y4YH X0O0r
6epem.

Ackepmyy

Anekmpouk 6enykyenepze mulyy,

JKbIWMbIK ©320PMKYYMYH a3bi2bl

eyypynzeH 6osco da koonmyy 6onywy
A MYMKYH. Byrom MmeHeH uwimeedeH

MypOa a3blIK XaHa 6awka Kupuw

4YblHayy meMeHAde Kepcemyn2eH

y6akbimka yeliuH andblH ana anbiHbIN
canbiHbIWbI KEPEK.

KyTyYyHYH
YbiHanyy MUHUManAayy

y6aKkbITbI
380-420 B 22-55 kBT 15 myHeT

KyTyy mesrunu, arepae an XbllTbIK ©3repTKYUYTYH
dupmanbik kepHeKYeCYHAe kepceTynreH 6onco.
asblpaak 6onyLy MyMKyH.

9.1 Kooncy3ayk TeXHMKaCbIHbIH 3pexenepu

Bawkapyy naHenuHaern On/Off 6ackblubl
KbILUTBIK ©3repTKYUTY Xe 3MeKTp
KbIAMbINAATKbIYTE TApMaKTaH evyp6enT, owon
cebenTeH an Koproovy evypryy katapsbi
nanganaHballbl kepek.

XKbILWTBHIKTHI ©3rOPTKYY XEPrunukTyy YeHemaep
XaHa apexenepre blnanblK NU30NSLUSHbIH
TELUNNYYCYHOH XepaeTUNreH xaHa KopronroH
6onyyra TMANLL.

JKepre XbIKYYyHYH Tory 3,5 MA awar, KyuTtyy
XepaeTyy 3apbin.

IP55 KOproo AeHrasanu MeHeH xabayyHy xaaHaaH
KaHa KYHAeH KolyMmya KOproocy KoK
TypakxxanaaH Tbillkapbl OpHOTYYyra 6on6owT.
[anbima kabenauH Tyypa KecunuLivHe, Kbicka
6upuryyaeH xaHa Tok 60toHYa alubik4a
KYKTO66H KOProoro kapaTa XeprunmkTyy
apexenepan cakTaHbl3.
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9.2 3neKkTpAUK KOProo

9.2.1 Ty3A6H-Ty3 TUiWyy 60n160roHA0 ToK
ypyyAaH Koproo

Xblwmbikmbl ©320pMKyY Xep2usukmyy
YeHemOep xaHa apexesnepae binalblK
U30N1IYUSIHBIH MeWwusyyCyHeH
JKepdemuJsi2eH )aHa Kop20J120H
6onyyz2a muliuw.

Xepae XbimxyyHyH moeay 3,5 MA awam,
Syeyna | wyymyy xepdemyy 3apbin.

Koproouy 3biM AaiibiMa capbl/xatbin (PE) xe capbl/

Xalwbin/kek sbimgapra (PEN) TyTtawTeipbinyyra

TMANLL.

M3K 61800-5-1 binanbik Hyckamanap:

* CUE Ty3mery cTtaumoHapayy XaHa KbliMbI/ICbI3
OpHOTYRyyra TUiuLL, an amu asblk 6onco
TYPYKTYY TyTalTbIpblnyyra TUAnLL.

* XeppaeTyy, koprooyy 3biMaapabl kakTanoo xe 6up
KONy KyuTeHAypynreH 10 MM2 kem amMec kecunuimn

MEHEH KOpProovy eTkepry4 apkblnyy atkapbinyyra
TUANLL.

9.2.2 Kbicka GupuryyaeH Koproo, caktarbiutap
CUE XbILITbIK ©3repTKyY aHa a3blk 6ynarbl kbicka
OMpUryyaeH Kopronrod 6onyyra TMAnLL.

Grundfos komnaHusicel 15. TexHUKanbiK
6epunmenepu 66NyMyHOO KOPCOTYNIOH
cakTarblyTap Kbicka 6upuryyaeH Koproo yuyH
naifanaHblfbllWbIH Tanan Kbinar.

CUE TYy3Mery KbliMbINAAaTKbIYTbIH YbIryyCcyHAa
naipa 6onroH yyypaarb! Keicka 6upuryyaeH Tonyk
KOProoHy Kamcbl3 Kblnar.

9.2.3 Kowymya koproo

Kenyn

sypryna | /Kepze xbixyy moay 3,5 MA awam.

3repae KbIWTbIK 83repTKyy, KOLLIYM4Ya KOProo
KaTapbl KOProo y4yH evypyy Tyamery (KOT)
nanganaHbinyy4vy anekTp xabayyra
TyTawTbipbinraH 6onco, 6yn Ty3aMek TeMeHKyAel
CVYMBOMNAOP MEHEH TamaranaHyyra TMnnLL:

N

— | KeT/ATK
A |- ——

B TypyHAery axbipaTkbiy.

OpHoTynraH xxepvHaeru 6apabik anekTp xabayyHyH
XKbIMKYYNapblHbIH CyMMarbik TOKTOPYH 3CKe anyy
Kepexk.

AKbIWTbIK ©3repTKYYTYH HOpManayy waptramaa
XKepre XbimxKyy ToryH 15. TexHukanbik
6epunmenepu 6enymyHeH kapa.
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Miwke Knprusyy maanbiHAa kaHa CUMMETPUSNYY
3Mec a3blk MEHEH TapMakTapAa Xblxyy Tory
HopManayy WwapTTamMmaaH aLblllbl MYMKYH,
KbIABIHTBIFBIHAA Kepre XblxXyyaa Koproo
pyHKLUATYY aBTOMATThIK ©4YPryy UWITELIN MYMKYH.

9.2.4 OneKTp KbIMMbINAATKLIYTbI KOProo

OneKTp KbIMMbINAATKbIYThI ThilbIHAH KOProo Tanan
KbINbIHGANT. XKbILUThIK ©3repTKYyY aNeKkTp
KbIAMBINAATKBIYThI alblKYa )KYKTOOA6H XaHa
TOCMOSOHYYAaH KOProwT.

9.2.5 Tok 60l0HYa albIKYa XKYKTOOA0H KOProo
HKbILWTbIK ©3rePTKYUTYH 3MEKTP KblAMbINAATKbIYTbIH
allblkya KYKTOOCYHOH KOProo y4yH, Tok 60toHYa
allblk4a XYKTOB6H U4ku koproocy 6ap.

9.2.6 TapmakTarbl ©TMe YblHanyynapaaH KOproo
XKbIWTbIK ©3repTKYY TapMakTarbi 6TMe
yblHanyynapgaH FOCT P 51524-2012 (M3K 61800-
3:2012) binariblk KOProaroH, 3KMHYM YbirapbibiLL.

9.3 3neKTp KbIMMbINAATKLIYTLIH a3bIrbiH
TyTawTbIpyy

A3bIKTbIH YblHaNYYCY XaHa XbILTbIMbl XbILWTHIK
©3repTKYYTYH hupMarnbik KOPHEKYOCYHAO
KepCoTYNreH. XKbILWTbIK 63repTKYY OPHOTYY
KEPUHAETN 3NEKTP asbIrblHbIH NapameTpnepu
GOlOHYa Tyypa KenreHANUrMHe biHaHbIHbI3.

9.3.1 OnekTp a3bIKTbIH ©4Ypryyy

TyTawTbIpyy ThILKbI ©4YPryY XaHa caktariytap
apKblnyy atkapblnyyra TUANLL.
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11-cyp. TapmakTbIK 84ypry4y, aspuruy
caKTarbl4Tapbl )XaHa KolLlym4a Koproocy
6ap XbILUTbIK ©3repTKYUTYH a3blkka
TyTawWwTbIpyy MUcanbl

9.3.2 AneKkTpAMKK TyTalwyynapablH cxeMacbl
Knemmanblk KyTygarbl 3siMgap Makcumanayy Kbicka
6onyyra Tuinwl. Koproouy xepaeTyy 3biMbl raHa
KUpGENT, aHblH y3yHAyry arepae kabenb KoKycTaH
kaGenauk axblpaTKbluTaH XynyHyn keTce, aHaa an
aKbIpKbl 6onyn y3ynreHaeit y3yHayk TaHAanbILL
Kepek.
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12-cyp. OneKTpAUK TyTawyynapabliH CXemachbl

Knemmacei ApHanbiwel

91 (L1)

92 (L2) Y4 chasanyy asblk

93 (L3)

95/99 (PE) XKepaetyy

96 (U) Y4 cbasanyy Anektp
KbIAMbINAATKbIYTbI

97 W) TyTawWThbIpyYy,

YblHanyy
98 W) AunanasoHy 0 fOH

100 % yeinH

9.3.3 22-30 kBT (Kopnyc B2) ky6aTTyynyry MmeHeH
*abayyHy TyTalwThipyy

XKbILWTbIK ©3repTKYUTYH KOPMYCY XXOHYHAe

maaneimaTTap 15. TexHukanbik 6epunmenepu

6enymyHae 6epunreH.

AneKTp a3blk TapMarbiHa TyTawWThIpyy

A3bIK YbIHaslyyCyHYH MaaHUePUHUH
JKaHa XbIWMbIK ©320PMKYYMYyH XaHa

anekmp KblliMbli10amKblYmbIH

YPIYN2 | shupmasibiK KOPHOKYOCYHAe2y

JKbIWMbIKMbIH WalKewmuauH
mekKwepuHu3.

1. XepaeTtyyuy 3bimabl 95 (PE) knemmacbiHa
TyTalWTbIPbIHBI3. CYp. Kapa. 13.

2. A3bik 3biMaapbiH 91 (L1), 92 (L2), 93 (L3)
KfiemmanapbiHa TyTawTbipbIHbI3.

3. A3blk kabenuH kabenguk KbicKbl4 MEHEH
OEKUTUHUNS.

13-cyp. A3biKTbl TyTawTeIpYyy, B2 kopnycy

OneKTp KbIMMbINAATKbIYThI TYTaWThIPYY

XKbiwmebik e32epmkyy ML

mananmapsiHa binalbIK Kesyycy YYyH
SYPYNa | ey jiiMbIN@amKBLIYMBIH Kabenu

3KpaHOawmsipbinzaH 6onyyza muiuw.

1. Xepaetyyuy 3bimabl 99 (PE) knemmacbiHa
TYTaWTbIpbIHbI3. CYP. kapa. 14.

2. KeiimbingaTkbluThiH 3biMaapbiH 96 (U), 97 (V),
98 (W) knemmanapbiHa Ty TalTbIpbiHbI3.

3. A3blk KabenunH kabenauk KbiCKblY MEHEH
6EeKUTUHMS.

14-cyp. ONeKTp KbIAMbINAATKbIYTbI yTaLITLIPYY,
B2 kopnycy

9.3.4 37-55 kBT (C1 kopnycy) Ky6aTTynyKrarbl
XabayyHy TyTawTbIpyy

XKbILWTbIK ©3repTKYUTYH KOPMYyCY XXeHYHAe

MaanbimatTap 15. TexHukanbik 6epunmenepu

6enymyHae 6epunreH.

TMO03 9019 2807

TMO03 9020 2807
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AneKTp a3blk TapMarbiHa TyTawWThIpyy

A3bIK YbIHayyCyHyH MaaHUIePUHUH XaHa
KbIWMbIK ©320PMKYYMYH )XaHa 3/1eKmp
KbIliMbIIOamKbIYmbIH ¢hupmanbikK
KOPHOKYOCYHOO2Y KbIWMbIKMbIH

wau J12UH PUHU3.

1. XXepaetyyuy 3bimabl 95 (PE) knemmacbiHa
TyTawWTbIpbIHbI3. CYp. kapa. 15.

2. A3sbik 3bimaapbiH 91 (L1), 92 (L2), 93 (L3)
KnemMmanapblHa TyTalTbIPbIHbI3.

3neKTp KbIAMbINAATKbLIYTbI TyTawTbIpyy

XKbiwmebik e32epmkyy SMLU

- mananmapbiHa blnalbIK Kelyycy y4yH
SYPYNa | ey 1 iiMBINOaMKBLIYMBIH Kabenu

3KpaHOawmbipbinzaH 6onyyza muiuuw.
1. Xepaetyyuy 3bimabl 99 (PE) knemmaceiHa
TyTawWTbIpbIHbI3. Cyp. Kapa. 15.
2. KbiiMbingaTkbluThiH 3biMaapbiH 96 (U), 97 (V),
98 (W) knemmanapblHa TyTalTbIpbIHbI3.
3. A3blk kKabenuH kabenank KbiCKbl4 MEHEH

BEKUTUHNS.
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TMO03 9016 2807

15-cyp. A3bIKTbl XXaHa 3NeKTp KblMMbINAATKbIYTbI
TyTawTbipyy, C1 kopnycy

9.4 CurHanabik knemmanapabl
TyTawTbipyy

CakmbIK Yapanap Kamapbl, CU2HanobIK
kabendep 6awka monmopOOH y3yHY
SYPYN2 | GoroHYa U30AAUUACKI MEHEH 6ONYHYY20
muiuuw.
dzepde uwke Kupausyyae ypykcammabiH
MmblwKbl QUCKPEeMMUK cu2Hanbl
YPIYN2 | patidanaubinbaca 18 aHa 20
KrieMManapbiH MOCMO MeHEH XabblHbI3.
CurHangbik kabengepan OMLU TananTapabl kaMmcbl3

KblNyY Y4YH KONAOHYyaarel YeHeMAepAnH
KepCeTMenepyHe binamnbik TyTalTbIPbIHbI3.
BenymyH kapa 9.5 9nekmpomasHummuk
walkewmuKkmuH mananmapbiHa blnalblKk myypa
Kypoo.
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0,5 Mm? fieH 1,5 MM? YelnHKK AnanasoHgory

cbiMAapAbIH KECUMULLN MEHEH aKpaHaanraH

curHangblk kabengepan nanganaHbiHbi3. XKaHbl

TyTymaapaa 3 celMayy akpaHganraH kabenau

nanganaHbiHbI3.

9.4.1 MmHumanayy Kowyy, CUrHanabIk
KnemmManap

18 x)xaHa 20 knemMmmManapbl, MUCanbl ThiLKbl ©4YpPry4
K€ TOCMO MEHEH KOLUynraHaa raHa nanganaHyy

MYMKYH 60noT.
6168 |69 39|42 |50 |53 |54 |55

Koé 6epyy/TokToww

5
ES
- ‘12‘13‘18‘19‘27‘29‘32‘33‘20‘

TMO3 9057 3207

16-cyp. Tanan KbifbIHFaH MUHUManNAyy Kowynyy,
curHangblk knemmanap

9.4.2 KowynyynapAablH cxeMachbl, CUrHanAbIkK

Knemmanap
) 0/4-20 MA Knemmanap
Y4-3bIM A53  A54
ceHcop Ul Ul
U:0-10B
I: 0/4-20 mA
[e1]e8]es ]

[s1]e8]60] [s0]42]s0]s3]54 55|
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TMO6 2048 3614

17-cyp. KowynyynapablH cxemachl, CUrHanabik
Kknemmanap

1000 TPE cepuACbIHbIH CTaHAAPTTbIK
6upuryynepy:

» D1, xepaeTyyre TyTaluTbIpbIAraH.

2000 cepusicbiHbiH TPE cTaHQapTThIK
6upuryynepy:

* DI1, xepaeTyyre TyTalTbIpblAraH.

Y4 dhazanyy bungmpruuTi TyTawThipyyHy 17 cyp. kapa.



Knemmachi Tuéu ApHanbiwbl:
12 +24 B 4blr. BunanpruyTuH asbirsl
13 +24 B yblr. Kowymya asblk
18 DI 1 CaHapunTuK Kupuw koé
6epyy/TokTOLL)
MporpammanaHnyy4y
19 Di2 CaHapunNTUK KNpuL
20 Xep CaHapunTuk Kupuwitep
YYYH Xannbl WyHa
Mporpammananyy4y
32 DI3 caHapunTUK KupuLl
MporpammanaHnyy4y
33 Di4 CaHapunTyK Knupuw
AHanorayk ubiryy y4yH
39 Xep MY
Ananorayk 4biryy,
42 AO 1 0-20 MA
50 +10 B yblIr. MoTeHunomeTpre asblk
ThILWKbl GenruneHreH
53 Al 1 maatu, 0-10 B,
0/4-20 mA
BunampruyTuH kupuwn,
54 Al2 6ungupruy 1, 0/4-20 mA
AHanorayk kupuwitep
55 HKep YYYH Xannsl WuHa
61 RS-48Y5’ xep GENIbus, wuHa
68 RS-485A  GENIbus, A (+) curHansl
69 RS-485B GENIbus, B (-) curnansl

27 xaHa 29 knemmManapbl nanaanaHbinGanT.

RS-485 kabennuHUH 3KpaHbI KOpMyc
MeHeH KowynaaH 6osyyza muluw.

9.4.3 CurHanabik KneMmmarnapra XeTKUNUKTYYNnyK
Bapabik cMrHanablk knemmanap XblWTbIK
©3repTKYUTYH anabliHKbl NaHENVHAEMM KNEMMHUKTUH
KankarbiHbIH apTbiHAa TypaTt. KneMMHUKTUH
KankarblH 18 cyp. KEpCOTYNreHaewn Kblbin Ye4YnHm3.

TMO03 9004 2807

18-cyp. CurHanabik knemmanapra
XKEeTKUNUKTYYnyk, B2 xana C1 kopnyctap

19-cyp. CurHangblk knemmanap

9.4.4 3bIMAbI TYTAWTLIPYY
1.9 - 10 MM y3yHAYKTarbl M30NALMUANOOHY anbin

canbliHbI3.

2.0,4 x 2,5 MM OeH ken aMec caunrblybl MEHEH
GyparbluThl KBaapaTTbiK TELUMKKE CarblHbI3.

TMO03 9025 2807

3. 3bIM,ElbI TUellenyy Terepek Tellnkke KNpru3amHns.

ByparbiuThl YblrapbiHbi3. MU 3bIM KNeMmaga

6ekuTunreH 6onor.

20-cyp. 3bIMAbI cCUrHaNAbIK KNemMmmara OpHOTYyY

TMO3 9026 2807

9.4.5 AHanorayk KupuwTepam xxeHaee, 53 xxaHa

54 knemmanapsbl

A53 xxaHa A54 koTopryuTap 6alukapyy naHenuHuH

apTblHAa XKailralkaH xxaHa 9Ku aHanorayk
KMpuwTepae curHanabliH TMGUH OPHOTYY YYYH

apHanraH.

KnpuwtepanH 3aBoAaYK XEHAO6CY YblHanyyHyH
CUrHanblHa opHOTynraH, «U.

dzepde mokmyk 0/4-20 MA 6undupauy
54-knemMmmaza opHomyneaH 6osco, aH0a

A54 komopeayy «I» abanbiHOa
opHomynzaH 6onyyza muiiuw. A54

abasnibiH anMawmaelpyy y4yH anodbiH ana

a3bIKMbl ©4YPYHY3.
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KoTopryuty xeHaee y4yH balukapyy naHenuH
YeumHms. cyp. kapa. 21.

= O
-4opo
e D

Srunoros DY

TMO03 9104 3407

21-cyp. A54 KOTOPry4Ty TOKTYK «I» curHanra
OPHOTYHY3

9.4.6 RS-485 nopTy apkbinyy GENIbusTy
TapMakTbIK TyTalWTbIpyy

Bup xe 6up Heve XbiwTbik ©3repTkyyYTep GENIbus

LUMHACbIHbIH XapAaMbl MeHeH balikapyy 6noryHa

TyTaWTbIpbIMbIWbl MYMKYH. Mucangbl 22 cyp. kapa.
Bus Ter = ON

TMO3 9005 2807

22-cyp. RS-485 apkbinyy GENIbus TapmarbiHbIH
mucanbl

Hen papameTtu, GND, RS-485 (Y) kowwyy y4yH 61
KnemmachbiHa TyTawTbipbirad 6onyyra Tuiinu.
Orepae GENIbus TapmarbiHa 6UpaeH Kemn XblWTbiK
©3repTKyY TyTaLTbIpbINraH 601co, akblpKbl
XKbILLTBIK ©3repTKYYTery askKbl )XYKTOOHYH
koTopryuTapbl «ON» abanbiHa opHoTynraH 6onyyra
Tvnnw (RS-485 WnHaHbIH asKKbl XKYKTOMY).
3aBoaayk XeHAeeae askKbl XYKTOMAYH KOTOpryyy
«OFF» (asikkbl X)XYKTOMY 0K) abanbiHaa
OPHOTYNraH.
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KoTopryuty xeHgee y4yH balukapyy naHenuH
YyeyunHm3s. cyp. kapa. 23.

BUS TER
OFF ON

23-cyp. ASIKKbI XXYKTOMAYH KOTOPryyyH « ON»
abanblHa OpHOTYY

9.4.7 CurHanusauMsAHbIH pefieCUH TyTaWTbIpyy

KeHyn
Gypryna

CakmbIK y4yH cu2HanobiK kabendepdu
6awka monmopdoH 6enyy xaHa y3yHy
60r0HYa Ky4emyn2eH u3onsayusiHbl
natidanaHyy Kepex.

RELAY 1 ‘03‘02‘01‘ ‘06‘05‘04‘ RELAY 2

o e NEIEE
‘oo‘o oo‘o‘
Z =z zZ z

| |
[ |

24-cyp. Hopmanpyy abanga curHanvsaumsiHbiH
penecu y4yH knemmanap
(akTUBAELTUPUATEH 3MEC)

TMO03 9005 2807

TMO3 8801 2507

Knemmacsi ApHanbiwbl
C1 C2 YHuBepcayy
Hopmanayy axblipaTbinraH
NO 1 NO 2 GaiinaHbiw
NC 1 NC2  Hopmanayy Tytok 6ainaHbi

CurHanusauums penecuHe XeTKUINMUKTYYNYK

PeneHuH Ybiryynapbl 25-26-cyp. binambik
XannaHbiLKaH.



MymkyH 6onylyHya, akpaHabl 6onywyHya
KOLLKYLL KNleMManapra xakblH KanTblpblHbI3. CYp.
kapa. 27.

OkpaHabl 6ypanraH y4YtapablH )Xapaambl MEHeH
TyTawTbip6aHbI3. cyp. kapa. 28.
KbliMbINAaTKbIYTBIH KaBEeNMHUH 3KpaHbIH XaHa
curHangblk kabengepam aku yyyHaarbl koprycka
TyTalWTbIPbIHBI3. CYp. Kapa. 29.

AKbILWTbIK ©3repTKY4TOP MEHEH TONTOMAONTOH
KblIMBINAATKBIYTLIH 3KpaHaanbaraH kabenaepamn
)aHa KyTynapaarbl curHanablk kabengepau
KONAOHOOHY3.

~
o
& * YblkKaH YHAY a3aiTyy aHa XbIMKyYy TOKTOPYH
g MUHUManAalwTbipyy MakcaTbiHAa YbIryy4y
g yblnkacbl 60n160roH konaoHyynapaa
Z KbIIMBINAATKBIYTLIH kabenun 6onyLyH4Ya Kelcka
GonyLuy Kkepek.
25-cyp. Penenu TyTawTbipyy Y4yH kKnemmanap, yuly kep
B2 kopnycy « KabengwH TyTawTbIpbinraHabIrbiHa ke
TyTawTblpbinbaraHapirbiHa kapabactaH, pamaaarb!
Oypanrbl garibiMa TapTeinrad 6onyyra TMAULLL.
* MymkyH 6onylyH4a asbik kabenu,
KbIAMbINAATKbIYTLIH kKabenaepwu xaHa curHanabik
kabenpep 6upun-6upuHeH axbipaTbinrad 6onyyra
TUANLL.
Orep/e xoropyaa KepceTyrnreH CyHylTap caktanca,
OMLU 6otoH4Ya KypooHyH Balluka MeToaa0pY OKLLOLL
XbIAbIHTbIKTApPra anbin KenuLwmn MyMKyH.
[
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27-cyp. OKkpaHbl MeHeH kabengeH n3onsaumsHbl
26-cyp. Penenu TyTawTbipyy Y4YH Knemmanap, 4yeuyy mucansl
C2 kopnycy
9.5 OneKTPOMarHUTTUK LWAWKELWTUKTUH
- ~
TananTtapbiHa biNaubIK Tyypa Kypoo 3
N
Yuwyn 6enyMae XbllWTbIKTbIK ©3repTKY4TY S
naipanaHbin )xaTkaHaa anekTp MarHuTTuK o
~ o
LankewTuk 6o0HYa TananTapabl KaMCbi3 Kbinyy =

60toHYa CyHyLUTap KeNTUPUIITEH.
FOCT P 51524-2012 (M3K 61800-3:2012)
cTaHaapTbiHaH YeTTebecTeH, GUPUHYM YblrapbinbiLu.
* XKbILUTbIK ©3repTKYUTY YbIryy4y YblinKackl XXOK
KONAOHIOH y4yp/a, 3aMeKTp KblAMbINAaTKbIYThIH
aKpaHAanraH kabenaepuH (MetanngaH ToKynraH
9KpaHbl MEHEH) XaHa curHanablk kabengepav
raHa naiganaHblHbi3.
* XeprunuktyynepaeH 6alika a3blk kabengepre
KaHAanablp 6up aTarblH TananTap oK. 29-cyp. Oku TapabblHaH TyTalTbIpbIraH 3KpaHbl
MeHeH yd 3biMayy kabenawn
TyTawWTbIPyyHYH MUCanbI

TMO3 8732 2407
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30-cyp. XKbIWTbIK ©3repTKY4YKe raHa
TyTaWTbIpbiNraH 3KpaHbl MEHEH Y4
3bIMAYYy kabenau TyTawTbIpyyHYH
mMucansl

9.6 Paavo kegeprunepauH Ybinkanapbl

OML TananTapbliHa WankeLw Kenyy YYyH XbIWTbIK
©3repTKyY KMMHKKN pagmno kegepruHmH (RFI)
KblHanraH Ybinkanapbl MEHEH XeTKkupuner.

Banparsbl Paguvo
HOMMHanNAyy KepeprunepavH
Yeinanyy [B] Ky6aTtTyynyk P2 4binkacbiHbIH
[kBT] T™GH
3 x 380-500 22-55 C1
Paavo kepeprunepAvH YbiNnKacbiHbIH TUNTEPUH
CbINaTToo

C1: JKannel KONKoOHyyAarsl TOMeH BONLTTYY SMEKTp
' TapmarbiHa TyTalTelpyyra xon 6epuner.

10. ManpganaHyyra KMprusyy

Bapabik 6ytomaap aasppaoody-3aBoano kabbin
anyy-eTkepyn 6epyyuyy cbiHOONOpAY eTYyLLeT.
OpHoTyyAa KolyMya CbiHakTap Tanan KblnblHGanT.
YKabayyHy xyprysyy yuyH «pyHagpoc» KUK
Tennee 6opbopyHa Kalpbinyy cyHywTanat. Y3akka
CaKTOOAOH KMIWH (2 XbINAAaH allblK) COPKbiICMa
arperaTblHblH abarnblHbiH AWAarHOCTUKaChIH
aTkapbin, )xaHa OLWOHAOH KUANH raHa aHbl
navaanaHyyra kmpruayy kepek. CopkblICMaHbIH
KYMYLUYY [OHFeNeryHyH apKuH XXYPYYCYH TeKLepyy
3apbin. Thirbli3aarbiy WakekTepAvH xaHa kabenguk
KMPrU3YYHYH YypKenyk Tbirelafoo abanbiHa e3reve
KeHyn GypynyL Kepek.

10.1 ©TKepme TYTYKTY Xyyn Ta3anoo

CopkbiCMa, OKanuHa xaHa WupeTyy Wwnarbl
CbISIKTYY KaTyy 6enykyenepy 6ap

CYIOKTYKTapAbl copaypyyra apHanraH amec.
CopkblcMaHbl GUPUHYK xony koé 6GepyyaeH Mypaa,
eTKepMe TYTYKTY XaKLUblnan xyyn xaHa aHbl Tasa
CYY MEHEH TONTYPYHY3.

Kenunduk, emkepme mymykmy
COPKLICMaHbIH XapdaMbl MEHEH Kyyn
S¥p0y12 | ma3ano0doH KenmupunzeH 3bisiH y4YH
KondoHyn6alm.
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10.2 CopkbicMmara Kyry

CopkbicMaHbl Kylicy3epdeH Mypda aza
JKYMYWwYy cyroKmyKkmy Kyton xaHa
abaHbl Ybl2zapyy Kepek.

A6aHbl myypa ybl2apyy y4yH 6ypanabi
Xozopy 6aebimmanaaH 6osnyyaa
muduw.

XyMyLu4y CYIOKTYKTYH AI€HI 335U COPKbICMaHbIH
AEHI33NTUHEH )XOropy 60NroH xabbIK e avblkK
TyTymaap:

1. CopKbICMaHbIH KbICbIM TapabblHaH 6eKUTKNY
KnanaHabl xxabblHbI3 XXaHa COPKbICMaHbIH apanbIk
KopnycyHgarbl abaHbl YblrapyyHyH 6ypanrbiCblH
ayblHbI3. Cyp. kapa. 31.

2. Copyyu4y eTkepme TyTyKTery 6ekuTkuy
KknanaHAablabaHbl Ybirapyyyy TELUMKTEH XyMyLUYy
CYIOKTYK YblKKaHraH YenuH xaw avblHbl3.

3. AbGa ubirapyy 6ypanrbiCbiH TapTTbIpyy Kepek, an
9Mun BGEKUTKNY KnanaHabl TONMYK ayblHbl3.

XKyMmyLiyy CyloKTYKTYH AE€HI335M COPKbICMaHbIH

AEHr33NMHeH TOMeH BONroH avblk TyTymaap:

Copyyuy eTkepme TYyTYK XaHa CopKbiCMa KOé

6epyyaeH Mypaa KymyLyy CYOKTYK MeHeH

TONTypynyuwly, an amun aba anapAaaH YbirapbinbiLbl

Kepekio

1. CopKbICMaHbIH KbiCbiM TapabbiHaH 6eKnTkuY
KnanaHabl xabyy 3apblf xaHa COpKbICMaHbIH
copyyu4y TapabblHaH Trewenyy 6eknTkuy
KnanaHabl TONYry MEHEH ayblHbl3.

2. Aba ybirapyy bypanrbicbiH 6ypan YbirapbiHbi3.
cyp. kapa. 31.

3. CopkbiCMaHbIH hnaHeuTepuHuH GupeeHaery
KYIOY4Y ThIrbIHAbI YblrapbiHbi3.

4. CopkblCMaHbl XXyMYLUYY CYIOKTYK MEHEH, Copyy4y
©TKepMe TYTYK aHa CopKblcMa Byn CylKTyK
MEHEH TOMyK TONTypyfraHya TONTypyy kepek.

5. Kaiipa Kkytoy4y TbirbiHAbI KOIOM KaHa aHbl Thirbi3
TapTTbIPbIHbI3.

6. AbBa ubirapyy 6ypanrbiHbl Tbirbl3 TApTTbIPbIHbI3.
3apbin 601roHA0 COpyydy 8TKOpPMe TYTYK
XYMYLLUYY CYIOKTYK MEHEH TONTypynyLly Kepek
XaHa aHaaH aba copkbiCMaHbl KypooaoH MypAaa
YbIrapbinblLlbl KEPEeK.

AGaHbl (Q)
abirapyy v
6ypanrbiHbl W

Se=ii))

TMO3 8126 0507

31-cyp. Aba ubirapyy4y 6ypanrbl



10.3 AnaHyyHyH 6arbiTblH KOHTPONA00

Tyypa ainaHyy 6arbiTbl 9NeKTP KblAMbITAATKbIMTBIH
KENAETKUYNHUH KanTOOYyHAa e COPKbICMaHbIH
KopnycyHaa xebe MEHEH KepCceTyNeT.

10.4 CopKbICMaHbl ULLITETYY

1. KyiiryayyaeH Mmypaa CopkbiCMaHbIH COpyYyYy
TapabblHAarel 6€KMTKNY KnanaHabl TONyry MeHeH
ayvyy 3apbin. KeicbiM TapabbiHaarb 6ekuTkmy
KnanaHabl 6vp a3 raHa ayblHbI3.

2. CopKbICMaHbl XXaHabIpyy.

3. Koé 6epyyne copkeicMagaH abaHbl Ybirapyy
Kepek, COpKbICMaHbIH aparblk KoprnycyHaa
XavirawkaH aba ybirapyy 6ypanrbicbiH aba
Yblrapyy TeLUMTMHEH XYMYLLYY CYIOKTYK akkaHra
YeluH YbirapbliHbI3. 31 cyp. kapa.

Ackepmyy
A6a ybi2apyy y4yH mewuKkmuH abasbiH
Kapoo 3apbis xaHa aHOaH Ybl2bin
JKamkaH cyroKmyk melineeyy
KbI3MamkepriepOuH KyUyK anyyCyHYH xe
as1eKkmp KbliiMblndamKbIYmbIH Xe 6awka
myliyHOepOyH xaHa 6eJIyKMepyHYH
A 3bIsiH 6on1ywyHYH ceb6ebu 6on6ow yyyH
4Yapanapobl KOPYHY3.
blcbik cyrokmykmy copdypyn
Kyrowmypyyoa, Kylyn KanyyHy
6o1myp60ooyy Yapanapdbl Kepyy 3apbii.
My30ak cyrokmyay meHeH mymymoapoa
6yn1 cyloKmyk MeHeH muliuwkeHoe
JKapakam asnyy KOpKyHy4y 6ap.

4. ©TKepMO TYTYKTYH TyTYMY XyMYLUYY CYIOKTYK
MEHEH TONTOHAOH KMIAWH, COPKbICMaHbIH KbICbIM
TapabbiHaarel 6eKMTKMY KnanaHabl TOMyK
ayblnraHra YenvH xai advyyHy, 6alTaHbl3.

10.5BanAabl TbIrbi3A00HY CbIHOO

Banabl ThIrbI3400OHYH XyMyLudy 6eTTepu
copaypynyyu4y CYlOKTYK MEHEH MainaHar,
OLUOHAYKTAH ThIrbI3A00 apKblnyy YLy CYlKTYKTaH
6up a3 arbin Ybiryycy MyMKYH.

CopkblcMaHbl BUPUHYK xONy KOé GepreHae xe
BanAblH XaHbl TbirbI3400CYH OPHOTYYAA,
XbIMKYYHYH @Hr33M1 Tanan KblnblHraHaarbiga
6onryya vwTeTyyHyH 6enrunyy mearunv tanan
KbInblHAT

Byn me3runguH y3akTbirel nanganaxyy
LiapTTapblHaH ke3 kapaHabl, 6.a. naingananyyHyH
ap 6up e3repreH WapTbl ULITETYYHYH XaHbl
mesrunu gerenav bungvper.

ManpganaHyyHyH Hopmanayy wapTTapbiHAaa arbin
XaTKaH CYIoKTyk ByynaHbin Typar.

HaTblixkaga xblimxKyy TabblnraH oK.

Bupok MblHAAl CYlOKTYKTap KEPOCUH ChISIKTYY
6yynaHbin keTnenT. OWEHTUN, XbIMXYY BaniblH
ThIrbI300CYHYH 3CKUPreHANTH GUnaunper.

10.6 TyTawTbipyynapabiH XbIWTbIrbl

A3bIKTbI 84YPYY/TYTaLUTLIPYY KONy MEHEH
XKbIWTBIKTbI KYry3yy/edypyy caatbiHa 4 xonynaH
aLnooro TMANLL.

11. NManganaHyy

Manpgananyy wapTtTapbl 6enymae kentTupunreH
15. TexHukanbik 6epunmenepu.

MaiidanaHbin xamkaHOa anekmp
KbIUMBI10amKbIYMbl XbIWMbIK
©320pMKyYmyH 3/71eKkmp a3bi2biH 6epyy
JKaHa asnbin casnyy Xosy MeHeH
Kylizy3yyae xaHa eyypyyae 6os60lm,

aHmMKeHU a3bIKMaHObIpyy4y mapmak

SYPyna | ;xakmaH Kbicka uHmepeandapbl MEHeH

©320pMKYyYmyH a3bi2biH 6epyy xaHa
anbin canyy, kKoHOeHcamopsiopAyH
3apsObIHBIH MO2YH YeKmMee
YbIHXbIPLIHLIH 6Y3ynyycyHa anbin
Kesuuwu MyMKYH.

11.1 Ww pexumpaepu

MwTeeHyH kuinHku pexumaepy NMAVOANAHYY
nwtuamecnHae balikapyy naHenumHe opHoTynar,
akpaH 1.2.

BenymyH kapa 11.7.2 Mw pexumu (2.2).

Nw
CbinaTtToo
pexummn
CopkblCMa TaHAanbIN anbiHraH
Hopm. P 'EE
pexuMae UWTenTt
CopKblCMa TOKTOTYMraH (xaLubln
TokToLw -
vHaukatop 6ynbyngenT)
MuH CopkbICMa ainaHyyHyH MuHumManayy
XKbILUTBITbI MEHEH ULITENAT
Maxc CopkbicMa annaHyyHyH Makcumangyy
) XbILUThITbl MEHEH ULITEWT
MyHe3pemenepayH
" MUHMManAyy xaHa Makcumayy
NiApK CbI3bIKTapsbl.
Makc. o
P ~ COpKbICMaHbIH anaHyy
" & KbIWTHITB, TAAULLTYY TYPA®
VH = o
5 & annaHyyHyH Makcumangyy
s
=

XaHa MUHUManAyy XbllUTbIrbl
YUYH KotoynraH 6enruneHrex
MaaHuae kapmanbin Typart.

Mucan: Makcumanayy nmpu Cbi3birbl MEHEH ULLI
pexvmm, Mucansl OpPHOTYY NpoLEeCcCUHAE TYTymMmAaH
abaHbl Yblrapyy Y4YyH naaanaHbinbibl MYMKYH.
Mwucan: MuHumanayy unpm Cbi3birbl MEHEH ULL
pexvmmmn, Mucanbsl 6Te TOMEH YbIrbIMA00
Me3runuHae nanganaHblinbillibl MYMKYH.
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11.2 Bawkapyy pexumaepu

Bawkapyy pexumn OPHOTYY uwtnsmecuHgerun

6alukapyy naHenuHe opHoTynar, 3.1 akpaHbl.

BenymyH kapa. 11.8.1 bawkapyy pexumu (3.1).

BalukapyyHyH akn Herusru pexvimm 6ap:

* XeHre canbliHB6004y MW WapTTambl (kanTapbim
GaiinaHblLLbl XOK).

e TyTawTbIpbinraH OMnanpruyn MeHeH >XeHre
canbiHyy4y VW WwapTTambl (kaiTapbiM 6ainaHbiL
YbIHXbIPbI).

11.2.1 XXeHre canblH6004y UL WAPTTaMbl
(kaTapbIM 6ainaHbIWbI XKOK)

TMO03 8477 1607

TokTOoTyy
yHKUMACBIHAA
TYPYKTYY 6acbim.
Yeiryyaarsl 6aceim
YOH YbIrbiMaa
TYPYKTYY cakTanar.
TemeH 4birbimagooao
KyMryayy/euypyy.

TMO03 8482 1607

TYpyKTYY A€Hraan.
CyIOKTYKTYH
[EHraaM YbirbiMra
kapabacTaH TypyKTyy
Kanar.

TypykTyy MyHe3aeme
H ANNaHyy XbIWTbIrbI, MUH. XaHa
MakK MyHe3eMenepayH
opTOoCyHAarbl AnanasoHao
KOlonraH MaaHuae caktanbin
Typat. BenruneHrex maanu
annaHyyHyH HomuHanayy
KbILUTBITbIHBIH TUELLENyY
nabli3gapbl MEHEH Kotonar.

TMO3 8479 1607

TMO3 8482 1607

ToKTOLL (OYHKLMSChI
MEeHEH TypyKTyy
[EeHraan.
CYIOKTYKTYH
[IEHra3MM YOoH
YbirbIMAa TYpPYKTyy
cakrtanar.

TeMeH YbirbiMAooao
KYWAry3yy/euypyy.

Mucan: Ywyn pexvm, mucansl, TyTalTbipbinraH
BUNANPTUNYM XKOK COPKbICMA YYYH NaiganaHbiblLlbl
MYMKYH.

Mucan: AgaTtTta 6op6opaowTtypynrad, MPC xe
6allka ThILKbl KOHTPOMNEPOPY ChiSKTYY Galikapyy
TyTyMAapbl MeHeH buprenukte KongoHynart.

11.2.2 XKeHre canbiHyy4y WL WapTTamMbl
(kaTapbiM 6alnaHbiWbl MEHEH YbIHXbIP)

TMO3 8478 1607

TypyKTYY YbIrbiM.
YbIrbIM KbiCbIMra
KapabacTaH TypyKTyy
Kanar.

BacbiMaapablH
nponopuusnyy
anblpmachl.
BacbiMapbiH
aiiblpMack! YbIrbIMab!
TemMeHZeTyyae asasnT
XaHa YblIrbiMabl
xoropynatyyaa
kebener.

TMO3 8475 1607

o

Sl arardl

TMO03 8482 1607

TypykTyy
Temneparypa.
CyYIOKTYKTYH
TemnepaTypachbi
YbirbiMra kapabacTaH
TYPYKTYY Kanar.

BacbiMaapablH
TYPYKTYY aiblpMachl,
copkblcMa.
BacbiMaapabiH
aliblpMack! YbirbiMra
KapabacTaH TypyKkTyy
Kanar.

TMO03 8476 1607

BacbiMaapabiH
TYPYKTYY aiiblpMacsl,
TYTYM.
BacbiMaapablH
aliblpMack! YblrbiMra
kapabacTaH TypyKkTyy
Kanar.

TMO03 8476 1607

TypykTyy 6acbim.
Bacbim Ybirbivra
KapabacTaH TypykTyy
Kanar.

TMO03 8476 1607
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11.3 MwTnameHuH cepebu

0. XKAIMbI MAANBIMATTAP

0.1 |

QSEDAT K NPOrpamMme 7
[PYKOBOACTES N BEOAY E ﬂ

0.24

NWTU3MEHUH Ty3ymy

1. XKAIMNbl MAATIBIMATTAP — Herusru
napameTpriepam xXeHaee YUYyH «bupuHun uwke
KMPru3yy ycTacbl» nporpaMmacbiHa
KETKUNUKTYYNYKTY Geper.

2. MAVOANAHYY — 6enruneHreH MaaHUcHH
XeHOeere MyMKYHAYK, UL PeXUMAEPUH TaHA00
)KaHa KblpChblk CUrHangapblH 6alwTankel abanra
kenTupyy. OLIOHAON 3CKEePTYYNOPAYH XaHa

1. NTAWQATIAHYY

Y eTaHOERS 100

exnm paboTel

‘&T MHAMKATOR

EADHAHELS CHI
S Ormin|

KbIPCbIK CUTHan4apblHbIH akbIPKbl bew 3KpaHbIH

kepyyre 6onor.

. ABAJIbl — CUE e3repTKy4yHYH XaHa
copkblcMaHbIH abanblH kepceTeT. byn xepae
MaaHWHMW 63repTyyre xe Kolyra MyMKYH 3Mec.

. OPHOTYVYY - 6apablk napameTpnepre
KETKUMUKTYYNYKTY GepeT.

CUE Ty3meryHyH Tonyk xxeHaeecy aTkapbinar.
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2. ABAJbI
2.1 |

faKTHuEGHaA VoTanoRE

BHewnan yoTaHoska

2.2 |

BMEpEHHOS SHatEHHE
aatumka 1

/3608 patoTe

Motpefinaeman mowHocTs

Cmennte cmaziy
FOAWMMHMKOE AEHT.

2.1
Faens NoAWNTHHKCE
neHraTEnd

Fon sasoackor anna
HOHOHT VD3N

3. OPHOTYY
3.1

3.12

EXHI VTIpAEREHHA

[Exoa undposore
MmepeHmA pacxona

HEWHAA YCTaHOPE

HEWHAR YCTaHHKE

3.16

'2n2 CHIHaMNERLAN |
ERTHEMEMPOEaHO NDH

e

3.5

[Marume

ee CHHanNEaLN 2
RHTHEHEHPOEaHO NDH

OcHosHOR/pez2pE

Homkw “+/=", O, On/Off

3.19

Mpotoron

Hemep Hacoca

[vdposon exon 2

3.10

3.1

[KaHToone noawmnHkE
agsratena

3.23

WbpoRoR £xon &

Mogorpee & pexime
oxnaaHMA

3.24




11.4 Bawkapyy naHenu

Ackepmyy

Bawkapyy naHenuxndeau On/Off
Kytiey3yy 6ackbiybl CUE XblwmbIiKmbl
©326pmKy4yH mapmakmaH eqyyp6eim;
owos1 cebenmeH an Kopaoay4 evypyy
yHKYUsICbI Y4YH apHasi2aH aMec.

On/Off 6ackbi4bl 3H X020pKYy
apmbIKYbINbI2bIHA 33.

dzepde 6ackbiy «off» abanbiHAa 6oJ1co,
copkbicMa uwmebelum.

KepceTme|

Bawkapyy naHenu CUE XbIWTbIk ©3repTKy4yH
nokangblk XXeHAee y4yH nangananeinar. XKon
6epunreH dpyHkumsnap CUE TyTawTbipbinran
COpPKbICMaHbIH CEPUSACBIHAH k63 kapaHAabl 6omnoT.

CUE

on O
of O
Alam O

IN4

GRUNDFOS 2\

32-cyp. CUE 6ytomyHyH Galukapyy naHenu

©3repTyy 6ackbiuTapsbl

Backbly ApHanbiwbl

COpKbICMaHbIH ULITEN XaTKaH/1LLke
KMPrusyy xaHa TokToww abanaapbiHa

eTyycCy.

©3repTynreH MaaHUnepan cakToo, Kbipchlk
curHanpapblH kanipa opHOTYY XaHa

MaaHUnepavH TanaacbiH KeHenTyy.
@@ Tanaaparsl MaaHunepau erepTyy.

HaBurauus 6ackbiubl

Backbly ApHanbilwbl

Bup nwtnameneH 6alukara KoTopynyy.
Baluka uwTnsmere eTyn xaTkaHga Tepese
faiibiMa XaHbl ULUTUIMEHWUH KOropKy

Tepesecu 6onor.

Yiwyn uwtname 6oloHYa XOropy xaHa
TOMOH XbIAbIPYY.

Balkapyy naHenuHaerv esrepTyynepayH
6ackbluTapbl KUANHKKN abanra OpHOTYNyLY MYMKYH:
*« Akmued

* Akmued amec.

«AKmue0 smec» MaaHure opHoOTyyaa e3repTyynep
6ackblybl NWTEOENT (TOCMONOHIOH). Byn pexumae
VLWITU3MEre raHa eTyyre xxaHa MaaHunepamn kKapooro
raHa 6onor.

BackbluTapabl akTMBAELWTUPYY XaHa
[eakTUBOELWTUPYY YYYH GUp Me3runge xxoropy
XaHa TeMeH xebecu 6ap 6ackbluTapabl 3 cekyHaara
6achblHbI3.

AucnnenanH KOHTPACTbIH XOHre canyy
Avnneiamn kapaHrelipaak Keinbiw y4yH, OK xaHa «+»
6ackbluTapblH 6acbiHbI3.

[Oucnnengu xapbirbipaak kbinbiw yyyH OK xaHa «—»
6ackbluTapblH 6acbiHbI3.

UHaunkaTopnop

CopKbICMaHbIH ULWITES LWapTTaMbl anabliHKbI
Galukapyy naHenuHAern UHAMKaTopop MeHeH
KepceTyneT. cyp. kapa. 32.

Tabnvuana MHAMKaTOPAYH apHanbiLbl
KOpPCOTYNIeH.

WUHpukaTop ApHanblwbl

COprICMa TOKTOLL
DYHKUMACBIHBIH XapAaMbl MEHEH
VLLTEWT Xe TOKToTynar.

Oreppe 6ynbynaece, copkbicma
KonaoHyyuy TapabeiHaH (CUE
UWTN3ME), ThILIKbI KO& Gepyy/
TOKTOLL (AMCKPETTUK CUTHamM xe
LUIMHA MEHEH) MEHEH TOKTOTYNraH.

Copkbicma On/Off 6ackblublH
naiiganaHyy MEHeH TOKTOTYMraH.

KbIpcblk curHanbl xe ackepTyy 6ap
3KEeHANTVH KepceTeT.

On (kaLwubin)

Off (kbI3rbINT
capbl)

Alarm (kbl3bin)

NwTuame akpaHgapsbl, Xanmnbl nosuuusnap
33 xaHa 34-cypeTTepae UWTU3MEHUH
3aKpaHAapbIHbIH Xanmbl No3uUKanapbl KOPCOTYreH.

— OkpaHAablH
aTanbiibl

Cepua Hacoca

—— MaaHnHuH
Tanaacel

MWITU3MEHNH 3KpaHbIHbIH
ydypAarsi Homepu/Xxanmnsl CaHbl

33-cyp. BupuHuM niLKe KMPrusyyHyH
ycTacblHAarbl aKpaHabIH Mucansl

125

Kbipreizua (KG)



(9)) enciqadiay

OkpaHablH
aTanbilbl
MaaHnHuH
Tanaacbl

oTanossa T

OKpaHAbIH HoMepy,
VLITU3MEHWH aTanbillbl

34-cyp. KonaoHyy4yHyH nwtnamecuHaeru
3KpaHAblH MUcanbl

11.5 XKANMNbl BEPUNMEJEP uwtn3smecu

11.5.1 BUPMHYM ULLIKE KUPTU3YY yCcTacbliHa KauTyy

dezepde «BupuHYU UWKe Kup2u3lyy
cmachli» npoz2pamMmmachkl uwmern
v
[kepeeru 6awmaezaH 6osco, Mypdaabl 6apObik
napamempuiep eyypynem!

«BupuHYu uwke Kupa2u3yy ycmacni»
npoepaMmachi My30akK KbiliMblII0amKbIYma
amkapsbinyyaa mutiuw!

«BUPUHYU ULWKe KUP2u3yy ycmachbi»
npozpaMmachbiH kalimanan uwke
Kupau32eHoe KbIliMblI10amKbIYmbi
bICLIMYYCY MYMKYH.

NwTuname 6yn nporpammara kanTbin Kenyyre
xapaam 6epeT, 6upok agatta an CUE 6upuHun
ULLIKe KUprusrexae raHa nanganaHbinar.

Bosepat & nporpamme
DVROEOACTES NO EEOAY B ﬂ

PYHKLMSA KOK.

11.5.2 TunTuH KoAyH e3repTyy (0.2)

HzmeHenne koaa Hna

Byn akpaH Grundfos Kbl3MaTTbIK MHXEHepnepu y4yH
raHa apHanraH.

11.5.3 XKeHpeenepay ke4vypyy

Feonnpoeanne napametpoe

CUE XbILUTbIK ©3repTKY4YH XeHAeenepyH
keuypyyre xaHa CUE 6aluka XbIWTbIK
©3repTKyYyHAe KaliTanan naganaHca 6onor.
Onuusanap:

* Kewypyn6elm.

* CUE mymymyHda (balukapyy naHenvHae caktanraH
xeHaeenepay CUE nuku ac-TyTymyHa keuypyy).
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* bawkapyy naHenuHe (CUE nykn ac-TyTymyHaarb!

XeHaeenepaeH 6alukapyy naHenvHe keuypyy).
CUE XblLTbIK ©3repTkyyTep 6up ane
nporpammMarblk-annapaTTblk KaMCbI3[00
BepcuscbiHa 33 Gonyyra TuiinL.

BenymyH kapa. 11.7.16 [lpoepammaHbIH 8epcusAchl
(2.16).

11.6 NAMOANAHYY uwTtusmecu

11.6.1 BenrunexreH maanucwu (1.1)

10.0 7

W CTAHOEKA

h BenrvneHreH maaHuHu Kooy
h Ww xy3yHae 6enrnneHreH MaaHm

. W ysyHAery maaHucm

BenruneeHy katapbiM 6ainaHbILTbIH
GUNANPTUYUHIH BUPAVKTEPUHAE KOIOYHY3.
KanTapbim 6ainaHbiwbl )oK 6allkapyy pexvumvHae
Genrunee MakcuManbik eHAYPYMAYYMYKTYH
naviblaaapbiHaH kotoynar.

XeHaeenepayH AvanasoHy Makcumarnayy xaHa
MWUHUManyy Uipy Cbi3blKTapblHbIH OPTOCYHAA 6OIOT.
11.10.2 Tbiwkbl 6eneuneHeeH maaru (Kalimapbim
batinaHbiuibl X0K) GenyMyH kapa.

BacbiMabiH nponopuusanyy aibipMacbiHaH 6aluka,
GalukapyyHyH KanraH 6apAbIK pexvMaepuHae
KOHAGBHYH Anana3oHy 6UnaMpruyTH enveenepyHyH
AnanasoHyHa 6apabap. 11.10.2 TbiwkKbl benauneHaeH
maaHu (Katimapbim 6alnaHbiw MeHeH) 6enymyH kapa.
MNponopuusanyy aibipmacbl MeHeH Galukapyy
PeXMMUHAE XKOHAOOHYH Anana3oHy Makcumaniyy
KbicbIMAbIH 25 % aaH 90 % yeinnH 6apabap.

11.10.2 Thiwkbl 6eneuneHeeH maaHu (bacbimOapObiH
nporopyusinyy alibipmacsi) 6enymyH kapa.

Oreppe copkbicMa 6enruneHreH MaaHWHUH ThbiLLKbI
curHanblHa TyTalTbipbinraH 6onco, 6yn akpaHaa
MaaHUCU TY3MOKTYH ThILUKbl CUrHaTbIHbIH
Makcvmanayy MaaHVUCUH KepceTer.

BenymyH kapa. 11.8.3 Thiwkbl 6enauneHeeH MaaHu
(3.3).

11.6.2 N pexumm (1.2)




KWAnHKM nw pexxumaepuHnH GUprH KOIOHY3:

* Hopmandyy (Hernaru)

» Tokmow

* MuH.

* Makc.

Mw pexumpaepuH 6enruneHreH Mmaanunepam
e3repTyycy3 kotoyra 6onor.

11.6.3 By3ykTyKTapAblH MHAMKaLMsanapbl
By3ykTykTap 60nroHA0 KMAMHKM MHAWKaUMSA nanaa
6onor:

KblpCblk CUTHanbI e 3CKepTYY.

Kbipcbik curHanbl CUE XbIWTbIK ©3repTkyyTery
KbIpPCbIK UHAMKALMSACBIH aKTUBAELITUPET XaHa
COPKbICMaHbIH WL LWapTTaMblHbIH ©3repyLLYHe,
ajaTTa - TOKTOLYHa anbin Kkener.

Bupok aiipbim yuypnapgaa, 6ysykTykTapaa Kelpcblk
curHanel naaa 6onroHao, KO uwtn ynaHtyyra
XeHaenreH 60nyycy MyMKYH.

«3dckepTyy» CUE XbILWTbIK ©3repTKy4yHAe 3CKepTYY
MHAVKALMSICbIH aKTMBAELITMPET, GUPOK COpKbiCMa
UL PEXUMUH Xe ballkapyy peXvMuH e3repTer.

Kbipcbik (1.3)

Kbipcblk yuypyHAa aHbiH ce6ebu gucnneige nanga
6onort. BenymyH kapa. 16.1.1 OckepmyynepdyH
JKaHa KbIpCblK cu2HandapbliHbIH muameau.

AckepTyy (1.4)

OckepTyy 6onroHao ce6ebu gucnnenge naga 6onort.
BenymyH kapa. 16.1.1 SckepmyynepdyH xaHa
KbIpCbIK cu2HandapbiHbIH mu3meau.

By3yKTyKTap XypHanbl

AGanpapAblH 3K TUGUHUH TapbiXblH CAKTOO YYYH,
KbIPCbIK )XaHa 3CKePTYY, KbILUTbIK 63ropTKY4YYHAS
XKypHanaap Xyprysyner.

KbipcbikTap xypHansbl (1.5 - 1.9)

KbIpchblk CUrHanAapbiHbIH XypHanbl akbipKbl 6eLu
KbIPCbIK CUrHangapbl XXeHyHAery MaansiMatTsl

cakTamnT. «1-KbIPCbIK» 3H aKblPKbl KbIPChIKTbI

KepPCOTOT, «2-KbIPCbIK» aKbIPKbIHbIH anabiHaarb!

KbIPCbIKTBI .6. kepceTeT.

OkpaHAa MaanbIMaTTbiH Y4 3NIEMEHTU KepceTyneT:

* KbIPCbIKTbI CbINATTOO;

* KbIPCbIKTbIH KOAY;

* KblpCblK Nainga 60NroHA0H KUMUH CopKbicMa
3MeKTp asblkka TyTalTbIpblnraH yoaksIT
(MyHOTTOP) NuMN.

11.6.4 dckepTyynep xypHansi (1.10 - 1.14)

M WDHEN BEADHAHELS CHE
404 & 0

MoHKEHHE Hanpa

OckepTyynep XypHanbl 3CKepTYYNeAyH akbipKbl

6ew abanbl XeHYHA® MaanbIMaTTbl CakTanT.

«OcKepT.1» aKblpKbl 3CKEPTYYHY KepceTer,

«OcKepT.2» aKbIpKbl X.6. 3CKEPTYYHY KepceTeT.

OkpaHAa MaanbIMaTTbiH Y4 3NIEMEHTU KepceTyneT:

* 9CKepTYYHY cypeTTee

* 9CKEepPTYYHYH Koay

* KblpCblK Nanaa 601roHA0H KUAMH copKkbicMa
3MeKTp asblkka TyTalTbIpblnraH yoakeT
(MyHOTTOp) Nun.

11.7 ABAJbIl nwtusmecn

Byn nwrtunamege nanga 6onyyyy akpaHaap, kepyy
YYYH raHa apHanraH. byn xxepae maaHvHun
©3repTyyre Xe Koryra MyMKYH amec.

11.7.1 W xy3yHpe 6enrunee (2.1)

BEKTHUECHEA WETAHOERE

EHewWwHAA WCTAHOERS

Byn akpaH v xy3yHae 6enruneHreH MmaaHuHu
XaHa TbllWKbl 6enruneHreH MaaHuHU kepceTeT.

Mw xxy3yHae 6enrmneHreH maaHu kantapbim
GannaHbIWTbiH GUNAUPIUYMHUH GUPANKTEPUHAE
KOPCOTYNIeH.

Thiwkbl 6enrunexHreH maann 0-100 % AnanasoHyHaa
KOPCOTYIIOH.

Orepae 6enruneHreH MaaHure ThblLLKbl Taacup Tbiloy
canbliHca, MaaHn 100 % kaTapbl KOPCOTYMIEH.
BenymyH kapa. 11.8.3 Thiwkbl 6enauneHzeH maaHu
(3.3).
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Kbipreizua (KG)



(9)) enciqadiay

11.7.2 N pexxumm (2.2)

Fenm CUE

Byn akpaH ydypaarbl Ul peXXMMnH kepceTeT
(Hopm., Tokmow, MuH. xe Makc.). MblHAaH
ThIWKapbl, ByN XXepae pexum Kancbl xxepae
TaHganranabirel (CUE uwmusmecu, LLluHa, mbiwkbl
duckpemmuk cueHan xe On/Off 6ackbiybl)
KepceTyner.

11.7.3 U xy3yHaery maaHucw (2.3)

BIKTHUECKOE THAYEHHE

Byn akpaH 1L xy3yHAery KOHTPOnAoHyy4y
MaaHWHU KepceTeT.

CUE re 6unampruy TyTawTbipbinbarax 6onco,
3KpaHga «—» cumBony naviga 6onor.

11.7.4 ©n4eHreH MaaHucw, (2.4) Gunampruyun

HBMEDEHHDE ZHaJYeHMe
natuMka 1

7.90 har

Byn akpaH, 54-kneMmMacbiHa TyTawTblpbinraH
1-6UNAMPruY MEHEH ONYEHTeH ULL XY3yHAery
MaaHWHU KepceTerT.

CUE re 6ungupruy TyTawTbipbinbaraH 6onco,
aKkpaHaa «—» cuMBoOny namnga 6onor.

11.7.5 ©n4eHreH MmaaHucw, 2 (2.5) Gunampruymn

H?MEDEHHOE FHIYEHHE
BATHHMES

Byn akpaH MCB 114 aHanorayk 6ungnpruytepamnH
KOLLYMYa KMPULITEPUHUH TyTalTbipbifraH
MogaynyHaa raHa nainga 6onor.

Byn akpaH MCB mogynyHa TyTawTbipbiiraH
2-6UnNAnPruY MEHEH eNYeHreH UL Xy3yHaery
MaaHWHUW KepceTerT.

CUE re 6unampruy TyTawTbipbinbaraH 6onco,
aKpaHga «—» cumBony narviga 6onor.
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11.7.6 ANaHyyHYH XbIWTbIrbI (2.6)
HasTaTa BpaUEHHA

YpykcaT: +5 %
Byn akpaH copkbiCMaHbIH ydypaarbl annaHyy
XbILWTbITbIH KOPCOTOT.
11.7.7 Knpuw ky6aTTyynykK xxaHa
KbIAMbINAATKbLIYTbIH TOry (2.7)
Bi0AHSA MOULHOCTE

Tok ABMratena

Ypykcat: £ 10 %

Byn akpaH copkbiCMaHbIH y4ypAarsl KUpULL
Ky6aTTyynyryH BT xe kBT xaHa KbliMbIngaTKbIYTbIH
VLW XXY3YHAery ToryH amnepnep [A] MeHeH kepceTerT.

11.7.8 MNanpanaHyy caaTTapbl XaHa
KepeKTenyy4y aHeprus (2.8)

Yacos paboTw

s
o
P

MoTpefinaemaa MOWHOGTE

YpykcaTt: +2 %

Byn akpaH copkbiCMaHbIH NaaanaHyy caaTbiHbIH
CaHbIH )XaHa KepeKTenyy4y aHeprusiHbl KepceTeT.
CaaTt MeHeH nanpanaHyy y6akbiTbl TONTONTOH
y6akbIT 60nyn caHanaT xaHa Henre KenTupunbenT.
KepekTenyyyy aHeprusiHblH MaaHWUCK TONTONTOH MaaHu
6onyn caHanar, an Ty3MeKTYH eHAYPYIITeH y4ypyHaH
6aluTan acenTenuHeT, XaHa Henre KenTupunoenT.
11.7.9 KbInMbINAATKbIYTBIH (2.9)

NOALWMNNHUKTEPUHUH MalnarbiYblHbIH
abanbl

CHMEHMTE CMESEY NOAWKN.

FAMEHS NOAWMIHKES

Byn akpaH kaH4a xxony mannarbiy
anMaLTblpbIraHabIrbIH XXaHa KblAMbINAATKbIYThIH
NOALLMMHUKTEPUHWUH anMaLlTblpraHabIrbiH KepCceTeT.
KbIAMbINAATKLIYTLIH NOAWUMHUKTEPUH MAANo040
OPHOTYY uwTtnamecuHaern 6yn onepaumsiHbl
blpacTan KolyHy3.

BenymyH kapa. 11.8.18 MatinooHy xaHa
KbIlUMbl10amKbIYmblH MOOWUMHUKMEPUH
anmawmsipyyHy bipacmoo (3.20). MannarbluTbl
anMalwTbIpyyHYH blpacTaraHaaH KUMnH akpaHzars!
MaaHu 6up Gupaunkke keGener.



11.7.10 KbIAMbINAATKbIYTbIH NOALWMUMHUKTEPUHUH
MainarbiuTapbiH anMawTbipraHra
YyelmnHKM y6aKkbIT (2.10)

CMEHHTE GMazhy
M WHMHHEGE LEHT.

Byn akpaH, arepae akpaH 2.11 kepceTyntereH
yJyypaa raHa aybinart.

KbIiMbINAATKbIYTBIH Mainarbi4blH kKavaH
anmaluTbipyy Tanan KbinblHaapbiH 6yn xxepaeH
kepyyre 60noT. KoHTponnep CopkbICMaHbIH XyMyLLYY
MYHe34eMenepyH TekwepeT )aHa NoAWNNHUKTEPANH
MannarelMTapbiH anMallTbipyyHYH OpTOCyHAArb!
Me3runan acentenT. XXymyLuyy MyHesgemenep
©3repreH yyypaa, oLOHAO ane mannarbiyuTbl
anmaLlTbIpyyHYH OpTOCYHAArbl UHTEpPBan Kapa
caHanbin YblrblLLbl MYMKYH.

MainarbluTbl anmalwTbipraHra YelmHkn 6aanoovy
yb6akKbIT, arepae CopkbicMa ainaHyyHyH a3
XbILWTbIFbI MEHEH MwTen GaliTaca acke anbiHaT.
BenymyH kapa. 711.8.18 MatinooHy xaHa
KbIlMbl10amKbIYmbIH MOOWUNHUKMEPUH
anmawmsipyyHy bipacmoo (3.20).

11.7.11 KeiiMbINAaTKbIYTbIH NOAWNNHUKTEPUHUH

MainarbiNTapbiH anMawTbIpraHra
YeMUHKK y6akbIT (2.11)

FEMEHE NOAWKMIHKEOE

Byn akpaH, arepae akpaH 2.10 kepceTynbereH
yuyypAa raHa aybinart.

KbIAMbINAATKbIYTBIH MOALWUMHUIMH KayaH
anMalwTbipyy Tanan KblnbiHaapbiH 6yn xepaeH
kepyyre 60noT. KoHTponnep copkbiCMaHbIH UITOO
abanblH TekwepeT XaHa NoAWNNHUKTEPANH
MainarslYTapbiH anMaluTblpyyHYH OpTOCYHAarbl
Me3rnnan acenTemnT.

KbIAMbINAATKbIYTBIH NOAWUMTHUKTEPUH
anmalTbipraHra YemHkn 6aanooyy ybakbiT,
arepae CopkbicMa ainaHyyHyH a3 XbILWTbIrbl MEHEH
nwren 6alwTaca acke anbiHarT.

BenymyH kapa. 711.8.18 MatinooHy xaHa
KbIUMbII0amKbIYMblH MOOWUMHUKMEPUH
anmawmsbipyyHy bipacmoo (3.20).

11.7.12 TemnepaTtypaHbIiH 6unaupruum 1 (2.12)

Jatumk Temneparypr 1

He KTHEHEH

Byn akpaH MCB 114 aHanorgyk 6unavpruytepauH
KOLlYyMYa KMPULLTEPUHUH TyTawTbIpbiraH
mMoaynyHAa raHa navga 6onor.

Byn akpaH MCB moaynyHa TyTawTbipbiiraH
1-6UNAnMprud MeHeH eNYeHreH ULL XY3yHAery
MaaHWHMN KepceTeT.

©n4yee 4yeknTn 3.21 akpaHbliHAaA TaHAanar.

CUE re 6ungupruy TytawTbipbinbarax 6onco,
aKpaHaa «—» cumBony navaa 6onor.

11.7.13 TemnepaTypaHbIiH 6unanpruuu 2 (2.13)

Oatud Temnepatype 2 4P

Byn akpaH MCB 114 ananorayk 6unanpruutepanH
KOLlyMYa KMPULLITEPUHUH TyTawWTbIpbIfraH
mMoaynyHaa raHa nanga 6onor.

Byn akpaH MCB mogynyHa TyTawTblipbiaraH
2-6uUnanpruY MeHeH enyYeHreH uL Xy3yHaery
MaaHWHU KepceTeT.

Onyee 4yeknTn 3.22 akpaHblHAa TaH4anar.

CUE re 6unampruy TyTawTtbipbinbarax 6onco,
aKpaHAa «—» cumBoOny naaa 6onor.

11.7.14 Ybirbim (2.14)

Byn akpaH YbIrbiM en4eryy xeHAenreH ydypaa raHa
aybinart.

Byn akpaH caHapunTuk kupuLuke (33-knemma) xe
aHanorayk kupuwke (54-knemma) TyTawTbipbiaraH
YbIrbIM ©MYErYYTYH WLL XXY3YHASTY MaaHUCUH
KepceTer.

11.7.15 TonTonroH 4birbim (2.15)
HakonneHHEM pacxog,

MotpefneHke Ha m*

Byn aKkpaH 4YbIrbiM enyeryy xxeHaenreH yyypaa raHa
aybinart.

Byn akpaH TONTOMIOH YbIrbIMAbl )XaHa CYKTY
copaypyyaarbl SHEPTrUsiHbI canblWTelpMa
KepeKTeeHy KepceTeT.

YbIrblM en4eryy caHapunTuk knpuwke (33-knemma)
e aHanorgyk kupuuke (54-knemma)
TYTaWTbIpbIfbILWbl MYMKYH.
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Kbipreizua (KG)



(9)) enciqadiay

11.7.16 NMporpaMmmaHbIH BepcuUsAchl (2.16)

EepcMA BCTmOEHHOK
Nporpamme

Byn akpaH nporpammMarnbik KaMCbI3A00HYH
ydypaarbl BEpPCUSICbIH KOPCOTOT.

11.7.17 Kondurypaums cdannel (2.17)

Fiog, zarogckora dakna
KOHGHE Y PaLLK

40

Byn akpaH koHurypaumsaHbeiH ydypaarb! dannbiH
KepceTeT.

11.8 OPHOTYY unwrtusmecu

11.8.1 Bawkapyy pexumu (3.1)

Petim wnoaeneHa

KUnAnHKM N pexxuMmaepuHnH GUpUH KOKOHY3:
Katimapbim 6alinaHbiwbl 0K

Typykmyy 6acbim

BacbimdapdbiH mypykmyy alibipmachsl
BacbimOapObiH nporopyusinyy albipmachl
Typykmyy 4biebiM

Typykmyy memnepamypa

Tokow QyHKYUSICbI MEHEH

Typykmyy 6awka MaaHusnep.

Szepde KbIWMbIK ©320PMKYY WUHa2a
mymawmeipbinzaH 6os1co, 6awkapyy

PeXumu uwmusme apKblayy
maHdanbiubl MyMKyH amec. BenymyH
kapa. 11.10.3 GENIbus cuaHansl.

11.8.2 KonTponnep (3.2)
FoHTROANER

CUE XbILWTbIK ©3repTKyY Ky4eTyy KO3 PULNEHTUHNH

3aBoAAyK xeHaeenepyHe (K ) xaa TypykTyy
y6akbiTka 33 (T,). BUpOK, 3aBOAAYK XeHAee
onTumManayy napameTprnepam kamcbi3 keinbaca,
Ky4eTyy koadhduLMeHTH xaHa ybakbIT agucnnenge
3repyLLy MyMKYH.
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* KyuyeTyy koaddurumeHTn (Kp) 0,1 neH 20 yennH
OPHOTYNYLLY MYMKYH.

YBakbiTThiH TypykTyycy (T) 0,1 aeH 3600 ¢ yeiinH
OpHOTYNyycy MyMKYH. Orepae 3600 ¢ maaHucu
TaHAanbin anbiHca, KOHTPOep NPONOPLUNSANYY
CbISIKTYY ULITENT.

AHpaH Galka, KOHTponnepAy KanTapbiM XeHre
canyy pexumuHe opHoTyyra 6onoT, an
6enruneHreH MaaHuHu kebenTkeHae anaHyy
KbILUTBIFbI TOMOHAONT AereHan TYLIYHAYPerT.
KanTtapbiM XeHre canyy pexumuHae Ky4yeTyy
KoadppurLUneHTH (Kp) -0,1 geH -20 yernH
AvanasoHAo OpHOTYNyYyra TUANLL.

Xapbi6anga KoHTponnepayH cyHywTanraH
napameTprepu KepceTYIIreH:

K
P
TyTtym/ x
KONAOHYY e 2a T
> > 5>
>3 o0 =
E > & >
35 25
X F =
0,2 0,5
0,2 0,5
0,2 0,5
-2,5 100
0,5 -0,5 10 + 5L,
0,5 10 + 5L,
0,5 -0,5 30 +5L,"




KP
Tytym/ x
KONpoHyy E‘: ia T
>> 5>
>5 g2
E > & >
25 25
XF = F
0,5 0,5*
L <5m:0,5*
0,5 L >5m: 3"
L, > 10 m: 5*

*T,= 100 cekyHq (3aBOAAYK XOHAES).

" Kbinyynyk TyTymaapsl - 6yn copkblcMaHbIH
OHAYPYMAYYNYTY 6CKeHAe, aHanorayk 6unanpruy
TapabblHaH kaTTanyy4vy Temnepartypa kebenyyuy
TYTyM.

2 MyspaTtyy TyTymaapbl - 6yn copkbiIcCMaHbIH
OHAYPYMAYYIYTY eCkeHAe, aHanorayk Gunaupruy
TapabblHaH kaTTanyy4yy Temnepartypa
TOMeHAeeuy TYTyM.

L, = CopkblcMa xaHa 61naMpruyTUH OpTOCYHAArbI

[M] MeHeH apanbik.

L, = Xbinyynyk anmawTbiprsiy MeHeH 6unanpruyuTiH

opTocyHAarbl [M] MEHEH apanbik.

MUN-KOHTpONAOryYTY XXeHaee TapTM6u
KonpgoHyyHyH Ken4uynyk TapMakTapbl Y4YH Kp nT,
napameTprnepuHUH 3aBoAAYK XeHaeecy
COpPKbICMaHbIH ONTUManAyy UWKWH KaMCbl3 Kblnar.
Bunpok konaoHyyHyH aiipblM TapMakTapbiHaa
KOHTPONNEpPAY XeHre canyy 3apbin.

KWUAMHKMHK aTKapbiHbI3:

1. Kyyetyy (Kp) KO3 DULMEHTUH KbINMbINAATKbIY
TYPYKCy3 vLTeit 6alutaraH yvypra YeinH
ke6enTYHy3. TypyKCy3ayK en4eHreH MmaaHunep
Tepmene HalTaraHaa aHblKTanbilbl MyMKYH. AHOaH
Galuka, TypykCy3ayk yryna 6awitaT, aHTKEHN
KbIMbINAATKbIY TEKLIM 3MEC ULLTeNn baluTanT;
annaHyynapbl kebeneT xaHa TeMeHAeuT. ApbIM,
TemneparypaHbl XXeHre casnyy CbISKTyy
TyTymaapblHAa xan peakums 6avkanart. byn
KbIMbINAATKbIYTLIH TYPYKCY3yryH KOHTPOSAOOHY
KblibIHOATAT.

2. KbliMbInAaTKbIYTbIH TYPYKCY3AYryH nanga
KbINyyCyHa blnanblk Kenyy4y MaaHVHVH Xapbim
OEHMI3MNHE YENUH KYYOTYYHYH KO3 PULUNEHTUH
(KP) KOKYHY3. Byn ky4eTyy k0oadpULNEeHTUHNH
Tyypa xeHaeecy 60n0rT.

3. Y6akbIT TypykTYyynyryH (T)) KeliiMblngaTKby
TYpPYKCy3 nwuTen balutaraH yyypra YeimH
TOMOHIOTYHY3.

4. Y6aKbIT TYpyKTYynyryH (T,), KelAMbINAATKbIYTHIH
nwteecy Typykcy3 6on6on kanraH, aku
3ceneHreH MaaHWHUH AeHraanmHe kotoyHy3. byn
y6aKbIT TYPYKTYYNyryHyH Tyypa xeHaeecy 6onor.

Xannbl amnupukansik apexenep:

* Orepfe KOHTPOMMep eTe Xal peakuus Kblnca, Kp
KeBGONTYHY3.

» Orepae KOHTPOMMep TEKLLN 3MEC Xe TypyKCy3
nwtece, TyTYMAYH CE3rNMYTUTNH KP asantyy xe T,
ke6enTyyHYH 3cebrHEeH TOMOHOOTYHY3.

11.8.3 TbiwkKbl 6enruneHreH maanum (3.3)
EHWHAA woTaHaeHS P

ThiWKbl 6enruneHreH MaaHuHuH (53-knemma)

CUrHanbl YYYH KUPULLITU KNAMHKU pexumaepanH

6upeeHe opHoTyyra 6onoT:

* Akmugd

* Akmued amec.

TanpanraH «<AKmugd» MaaHuae yvypaarsl

GenruneHreH MaaHu TbilKbl GeNruneHrexH

MaaHUHUH KUpULLVMHE TyTalThbipbiraH CUrHanra kes

kapaHabl 60mnoT.

BenymyH kapa. 711.8.3 Thiwkbl 6eneuneHzeH MaaHu

(3.3).

11.8.4 CurHanusaumsHbiH 1 xaHa 2 - (3.4 xxaHa 3.5)
penecu

CUE XbILITBIK ©3repTKY4y CUrHanNM3aumsHbIH 3Kn

penecuHe 33. ToMeHAe KepCeTYNreH akpaHaaH

CUTrHanM3aums penecu UwTen TypraH IUTOeHYH

KepeKTYY KblpfaarbiH TaHAaHbI3.

CurHanusaumsiHbIH
2-penecu

CurHanusaumsHbIH
1-penecu

Pene cHrHankzaung 2 o
AETHEMZMDOEIHO NPM H
o

Pene cHrHanmzaumm 1
@HTHEMIMPOEIHO NDM

* Hasp * Aasp
* Kbipchbik * Kbipcbik
« [MatidanaH * MatidanaH

« Copkbicma uwmelm

* Akmugd amec

« Okepm

* MalinagbiybiH
anmawmelpbiHbI3.

» Copkbicma uwmeutm

* Akmugd smec

* 9kepm

* MatinaeblybiH
anmawmelpbiHbI3.
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Kbipcblk MEHEH 3CKepmyyHYH

opmocyHdazsl alibipmanapob!
11.6.3 By3ykmykmapObiH

UHOuKayusinapbl 6es1yMyHeH Kapa.

11.8.5 CUE XbIWTbIK ©3repTKy4yyHaery
6ackbiuTap (3.6)

FHonkm "+7-", 0K, On/Off £y

Balukapyy naHenuHaerv esrepTyynepayH
6ackblvTapbl (+, —, On/Off, OK) kuiinHkn abanra
OPHOTYNYLIY MYMKYH:

* Akmued

* Akmued amec.

«Akmued amec» MaaHWUre opHoTyyAa e3repTyynep
6ackblvbl NWTEOENT (TOCMONOHTOH). Arepae
CopKbICMaHbl Galukapyy ThiLUKbl TYTyM apKbinyy
aTkapblna TypraH 6onco, «Akmued amec» MaaHuHU
OPHOTYHY3.

BackbluTapabl akTUBAELITUPYY YUYH Bup mesrunae
Xoropy xaHa TemeH xebecu 6ap 6ackbldTapabl

3 cekyHpaara 6acbiHbI3.

11.8.6 NpoTokon (3.7)

Byn akpaH CUE XbILWTbIK ©3repTkyy4TyH RS-485
NopTy Y4YH TaHAanraH npoTokonay kepceteT. byn

NPOTOKONAY KNAVHKN MaaHunepre opHoTyyra 6onoT:

* GENIbus

* FC

*« FC MC.

Orepae GENlbusmaaHucu TaHganca, TyTawTbipyy
Grundfos komnaHusicbiHbiH GENIbus ctaHgapTbiHa
bifablk OpHOTYMaT.

FC xaHa FC MC npoTtokonaopy Teinee y4yH raHa
nanganabinart.

11.8.7 CopkbicMaHbIH HoMepu (3.8)

Homep Hacoca -

Byn akpaH GENIbus TapmarbiHaarel COpKblICMaHbIH
HomepwuH kepceTeT. Copkbicmara 1 geH 199
YelUHKN HoMeprep AanbiHAanbIWbl MyMKYH.
LWunHara TyTywartsipraH yuyypaa Homep ap 6up
copkbicMara ganbiHganyyra TuiinLL.

3aBoaAyK KeH4eenep: «—».
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11.8.8 CaHapunTuk KupuwTtep 2, 3 xxaHa 4
(3.9-3.11)

Undpoeo exon 2

Undpoeol exon 3

CUE XbILITBIK ©3repTKYYYHYH CaHapunTuk
kupuwtepm (19, 32 xaHa 33-knemmanap) ap kaHgamn
dyHKUMANAp YYYH Xekede AanbiHAaNbIWbl MYMKYH.
KuinHku oyHKUMSINapAblH MYMHEH GUpeeHy TaHaaHbI3:
MuH. (MUH. MyHe3aeme)

Makc. (makc. MyHe3aeme)

Tbiw. kama (TblLWKbI KaTa)

Yblebim penecu

Kbipcbikmbl katipa opHOmyy

Kypy uwmee (TbiWKbl GUNANPrudTEH)

TonmonaoH YblebiM (MMNYNbCTYY YbIrbIM,
33-knemma raxa)

* Akmued amec.

TanganraH yHKUMSA, CAHaPUNTKK KUPULL (TYHOK
GavinaHblll) akTUBAELWTMPUTreHae akTueayy 6onor.
OwoHpoiui ane 11.10.1 CaHapunmuk Kupuwmep
6enymyH kapa.

MuH.

Orepae K1puL akTUBAeLITMPUITTeH 60Mnco, CopKbicMa
MUHUManNZyy UApK Cbi3blKKa blNanbIK ULLTENT.

Makc.

Orepae KnpuLl akTUBAELITUpUnreH 60nco, copkbicma
Makcumanayy Uipm Cbi3blkka binanblK ULITENT.

Tbiw. kama

Orepae KMpWLW akTUBAELWTUPUNreH 6onco, Tanmep
viwke kupruaunet. repae kupuw 5 cekyHanaH
kebypeek akTUBAELWTMPUTreH 6ONCO, ThiLKbI
KaTaHbIH MHOUKaUMsAChI nanga 6onoT. Arepae
KUpULL feakTUBAELTUPUIICE, KbIPCbIK TOKTOMT XaHa
COPKbICMaHbl KbIPCbIK PEXUMUHUH UHAWKALUACHIH
Kanpa OpHOTYY XOMy MEHEH KOl MEHEH raHa kanpa
1LKe Kupruayyre 6onor.

YblebiMm penecu

Oreppae 6yn yHKUMA TaHAanbIn anbiHrad 6onco,
YbIrbIMAbBIH TYTYLWThIPbINraH penecn TOMeHKY
YbIrbiMAbl TabaT, copkbicMa TOKTOTYra.

Byn cyHkums, copkbicMa 6ackiMabIH GunanpruinHe
e AeHraananH BUNAMPriYnHe TyTalTbipbinraH xaHa
TOKTOLL (PYHKLMSACHI aKTUBAYY 6ONCO, KETKUMMKTYY
6onoT. 11.8.11 Tokmow hyHKYUSICbI MEHEH MYPYKMYyy
6acbim (3.14) xaHa 11.8.12 Tokmow ¢byHKUUSICbI MEHEH
mypykmyy 0eHeaan (3.14) Genymaeay kapa.



Kbipcbik cuzHanbiH katimapyy

Kupuw aktmBayy 60nroHA0, KbipChlk CUrHamMb!

GawwTankbl abanra kenTupuneT, arepae KbipCbIKTbIH

cebebu yeTTeTunrex 6onco.

«Kypy» uwmee

Orepae 6yn yHKLMSA TaHAaNbIN anblHCca, KUpULWTE

6acbIM XOK e Cyy XKeTuwcus 6onyy MyMkyH. byn

YUYH, TOMOHKYNOp CbIKTYY KOLyMya TUANLITYY

6ytomaap 3apbin:

* «Kypy» nwtee Grundfos Liqgtec® 6Gunaupruyn.

» CopKblCMaHbIH COpYYy4y XarblHAaa OpHOTYNraH
6acbiMAbIH penecu.

» CopKbICMaHbIH COpYYU4Y XarblHAa OPHOTYIraH
KankbiMa pene.

KupuiuTte 6acbiM XOK e Cyy XeTULLICK3 (KKyprak»

XKyYpyLuy) 60nroHy aHblkTanraH ydypaa copkeicmMa

TOKTOTYnaTu, CopkbiCMa ToKTOTynat. byn kupuu

aKTMBAYY TypraHza, copkblcma kanpa

nwTeTunbenT.

CopkbICMaHbIH cepUsiCbiHa xapatua, kainpagaaH

ULKe KUprusyynepay keuynktupyy 30 myHeTke

YelnH GonyLly MyMKYH.

Tonmoun2oH YbiabiM

TonTONroH YbirbiM, arepae 6yn dyHKuus

4-caHapunTUK KUPWLL Y4YH OPHOTYNraH 6onco xaHa

nMnynbcTapabiH Gunampruym 33-knemmara

TyTalTbipbinraH 601Co enyeHeT.

11.8.9 YUbirbiMabl 61466 YYYH CaHapUNTUK
Kkupuuw (3.12)

Bxog uHppoEoro £y
MEMEREHKA pacxoaa H
ol

Byn akpaH ybirbim enyeryy 3.11 akpaHbiHAa
KOHpurypaumsanaHraH yuyypaa raHa naviga 6onor.
Byn akpaH 33-knemmara TyTawTbipbinraH
UMNYNbCTYK GUNAUPIUY MEHEH TONTOMNMOH
YbIrbIMABIH (PYHKLMSACHI Y4YH, ap 6Up MMMYNbCTYH
KeINeMYH XeHee Y4yH nainganaHbinar.
YXeHaeenep ananasoHaopy:

* 0-1000 nuTp/Mmnynec.

Kenempay, naaanaHyyra kuprusyy 6otoH4a
KONAOHMO/0 TaHAAmMbIN anblHraH TueLlenyy
6upavkTepae opHoTyyra 6onor.

11.8.10 Ananorayk ubiryy (3.13)

AHANOMOBEIA BEIX0A

AHanorgyk Ybiryy KuinHku 6epunvenepam 6epyyre
nporpammanatukaH 6onyLy MyMKyH:

* Kalimapbim 6atnaHbiw

* Kepekmee kybammyynyay
* AlinaHyyHyH Xblumbl2bl

* Ybiayyuy Kblumblk

* Tbiwkbl 6undupauy

e 1-yek awbIK

* 2-4ek aWblK

* Akmued amec.

11.8.11 TokTOW PYHKUNACHI MEHEH TYPYKTYY
6acbim (3.14)

XeHpeenep

TokTow OYHKUMUSACBIH KWIMHKWN MaaHunepae

OpHOTYyyra 60mnoT:

* Akmued

¢ Akmued amec.

Kyin/©4yp wapTTamaa xeHre canyyHyH ananasoHy

KUAWHKWN MaaHurnepre opHoTynraH 6onyyra TMnnw:

» 3aBopayk 6enruneHred AH maaHu U Xy3yHAae
6enruneHred MaaHuHuH 10 % Ty3er.

* AH v xy3yHaery opHoTyyHyH 5 % HaH 30 % ra
YeNMHKN Ananas3oHao 6epunuiumn MyMKyH.

CbinaTtTtoo

ToKTOTYY DYHKLUSICI TOMOHKY YbirbiMaa Kyin./©uyp.

U WapTTaMblHbIH XXaHa XXOropkKy 4YbirbiMmaa

TYPYKTYy 6acbiMAabl CaKTOO LapTTaMblHbIH

opTOCyHAa KOTOpYY YYYH NanganaHbinart.
H Kyi./euyp. pexummn

A

TypykTyy 6acsim
OuypryyuTyH
6acbiMbl
AH | 4

XKanabipyy
6acbimbl

>—>

Q

35-cyp. TokTOLW (DYHKUUACHI MEHEH TYPYKTYY
6acbiM. Kyiryayy xaHa euypyy 6acbiMbl-
HbIH opTOCyHAarbl aribipma (AH)

TeMeHKY YbIrblM 3KM TYPAYY bikManap MeHeH

aHbIKTanblLLbl MYMKYH:

1. KblHanraH «TeMeHKy 4YbirbiMabl Tabyy
DYHKLUMACHI», CAaHAPUNTUK KUPULL YbITbIM
penecvHvH TyTalTblpraHra TyypanaHbaraH
yuypyHAa ULLTENT.

2. CaHapunTWK KMPULLKE TyTalUTbIpbIMraH YbirbiM
penecw.
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1. ToMOHKY YbIrbiMabl Tabyy yHKUUACHI
YbIrbIMAbl COPKbICMa ainaHyy XbIWTbIFbIH KbiCKa
MOBHOTTYK TOMOHASTYYHYH XapAaMbl MEHEH
Y3rynTyKcy3 Tekwepun Typar.

Orepae 6acbiM anmalunaca xe 433pnuk esrepbece,

6yn YbIrbIMAbIH TOMOHAYTYH TYLIYHAYPOT.

AlinaHyy XbIWTbIrbl 6acbiMAbl ©4YPYYre KeTKeHre

YeluH (VW xy3yHae 6enrunerred maanu +0,5 x AH)

kebeWeT xaHa copkblcMa TokToTynat. CopkbicMa,

6acbIM KynyyHYH 6acbiMbiHa YENNH TOMOHABreHAe

(Mw xy3yHaery 6enrunese -0,5 x AH) nwke

KMprusuner.

Orepae WL Xy3yHAery YbirbiM TOKTOL Me3runuHae

TOMBHKY YbIrbIM YernHeH xoropy 6onco, copkeicmMa

6acbIMAbIH KYWAry3yy MaaHUCUHE TYLLKOHIe YeNuH

Kanpa uLKe Kuprusmner.

KanTtanan koé 6epyyae copkbicMa KUANHKUAEN

peakuus Kbinar:

1. Orepae v Xy3yHAOrY YbIrbIM TOMOHKY YbIrbIM
UYErvHEH allca, CopkbicMa TYpyKTyy 6acbiMabl
CaKTOO MEHEHY3TYNTYKCY3 pexumre KanuTar.

2. 3repAe WL XY3YHASrY YbIrbiIM TOMOHKY YbIrbIM
YyervHge Typca, CopkbicMa AanbiMa Kyin./edvyp.
pPeXUMUHAE ULLTENT.

Byn YbIrbiM TOMOHKY YbIrbIMABIH YErMHEH YblKKaH
yb6akka YeirH ynaHTtbinaT. YbirbiIM TOMEHKY
YbIrbIMABIH YETMHEH allca, CopKbicMa
Y3rynTyKCy3 pexumMre kanTar.

2. YbIrbIMABLIH PeNeCUHUH XapaaMbl MEHeH
TOMOHKY YbIrbiMAbl Tabyy
TeMmeHKy YbirbiM 6ankanraHablKTaH caHapunTrK
KMpvw akTuBAeLkeH 6onco, evypyy 6acbiMbiHa
XeTMeNnHYe (UL Xy3yHaery 6enrnneHreH maaxu
+0,5 x AH) arinaHnyy XblWTbIrbl ke6eneT, aHaaH
KUAMH COpKblcMa TOKTOMT. Backim koé Bepyy
6acbiMblHa YeNUH TYLIKOHAe, COPKbICMa KanpagaH
ULKe kuprusunet. Arepae YbirbiM 6awtarsigan ane
KnymnHe 6orco, copkbicMa edypyy 6acbiMbiHa YENUH
XKeTeT )aHa TOKTOWT. Arepae Ybirbim 6ap 6onco,
COpKbICMa KOKyIraH GenrnneHreH MaaHure binarbik
ULWITOOHY ynaHTar.
TokTow (PyHKUMUACKI YHYH NanganaHyy
wapTrapbl
TokToLW (hYHKUMACLIH TyTymaa 6acbiMabiH
6unanpruymn, KanTapbiM KnanaHbl XXaHa Tapcbingak
6ak opHoTynraH 6onco raHa navganaHyyra 6onor.

Katmapbim knanaHbl 6acbiMObIH
6undup2UYUHUH andbiHOa
opHomynyyaa muliuw. 36 xaHa 37 cyp.

Kapa.
dzepde YblebiM pesiecu MeMeHKyY

4Ybl2biMObI mabyy y4yH natidanaHblica,
an mymym xxakma mapcbindak 6akmaH
KuliuH opHOomysnyyaa muiuul.
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Mem6paHanbik 6ak
Bacbim 6unampruyu
59
N\

Copkbicma

KanTtapbim
knanaH
AN

36-cyp. CyIOKTYKTY KOTOPYYCY MEHEH TyTyMAarbl
KanTapbIM knanaHablH )aHa 6acbiMm
BUNANPIUYTUH XKanralbiwbl

TMO03 8582 1907

Mem6paHanbik 6ak

TMO03 8583 1907

J
Copkbicma

Kavtapbim knanaHb!

37-cyp. KupnwunHae awbikya 6acbimbl 6ap
TYTyMAarbl KanTapbim kKnanaHablH )aHa
6acbiM BUNAVPIMYTYH Xanrallbllbl

Mem6paHanbik 6ak

TokToL OYHKUMACH YYYH Benuryy MuHMmanabik
KenemMayH Tapcbingak 6arbl 3apbin. bak MyMKyH
6onyLyH4a copKbicMara )akblH OpHOTYnyyra
TUANLL, an aMn angblH ana 6acbimM UL XY3YHAe
6enrnnenren 0,7 x Ty3yyre TUANLL.

Tapcbingak 6akTbiH CyHylwTanraH kenemy:

CopKbICMaHbIH

HOMUHaNAbIK YbIrbIMbI BakTuiH TUNTYY Kenemy

[m3/c] [nuTtpnep]
0-6 8
7-24 18

25-40 50

41-70 120

71-100 180

Oreppae TyTymaa CyHywtanraHaaH ken kenemy
MeHeH Tapcbingak 6ak opHoTynraH 6onco,
3aBoAAyK XeHaee Tyypa 60moT.

Oreppe opHOTYMraH Tapceingak 6akTblH Kenemy eTe
Kn4nHeken 6onco, copkbicMa Te3-Te3[eH uLlke
KUPruaunumn xxaHa Tokton Typat. byn AH
KeBeNTYYHYH 3CceBUHEH OHAONYLY MYMKYH.



11.8.12 TokTOW (PYHKUMACHI MEHEH TYPYKTYY
aeHraan (3.14)

XeHpeenep
Byn TokTOW (OYHKUMSACBIH KWAMHKWU MaaHunepae
opHoOTyyra 6onor:
* Akmugd
* Akmued amec.
Kyviryayy/edypyy AnanasoHy KUAMHKWM MaaHunepre
OpHOTYNraH 6onyyra TMANLL:
* AH —3aBoaayk 6enrunee uw xysyHaery
6enrunesneH 10 % MeHeH.
* AH v xy3yHAaery opHoTyyHYH 5 % HaH 30 % ra
YeNNHKM Anana3oHao 6epunuwin MyMKyH.
TeMeHKY YbIrbIMAbI KATTOOHYH KUPrM3unreH
dyHKumsAcbl 50 % aaH 85 % YenunHku annasyy
XKbIWTbIrbIHAA KEpeKTenyy4vy KybaTTyynykTyH
MaaHWUCUH aBTOMATTbIK TYPAe eN4YeiT )XaHa cakTanT.
«AKmueOd» nNo3numsa TaHaanein aneliHraH 6onco,
KUAVHKNAEN XYpeT:
1. YbireiMcbi3 abanabl Ty3yy Y4YH, 6EKMTKMY
KnanaHabl xabblHbI3.
2. ABTOMATTbIK XXOHAOOHY MLIKe Kpruayy yuyyH OK
6ackblYblH 6ACbIHbI3.
CbinaTttoo
ToKToL (PYHKLMUACH TOMEHKY YbIrbiMAa
KKYWry3ynreH/evypynreH» pexnMmnHuH xaHa
XKOTOpKY YbIrbIMAarbl y3rynTykcy3 pexuManH
OpTOCYHAA KOTOPYY YYYH naiiganaHsinar.
Wwwike

KMprusyy —
[eHraanm
AH

TokTOTYY
[eHraanu —

TMO03 9099 3307

38-cyp. ToKTOL (DYHKLMUACH MEHEH TYPYKTYY
neHraan. Koé 6epyy xaHa TOKTOTYY AeH-
raangepuHUH opTocyHaarsl abipma (AH)

TOMEHKY YbIrbIM 3KV TYPAYY biIKManap MeHeH

aHbIKTanblLWbl MYMKYH:

1. TeMeHKY YbIrbiMAbl TabyyHYH KWPruannrex
DYHKUMSACHI MEHEH.

2. CaHapunNTVK KNPULLKE TYTaLThIPbINraH YbirbiM
penecw.

1. ToMOHKY YbIrbiMabl Tabyy yHKUUACHI
TeMeHKY YbIrbiMAbl TaByyHYH KUPrUsunreH
DYHKUMACHI alinaHyy XbIWTbIrbIH )XaHa
KbIGaTTYynyKTy enyeere Hernsgenrex.

TeMeH YbirbiM TabblnraHaa CopKbicMa TOKTOWT.
Koé 6epyy oeHraanuHe xeTkeHae copkbicMa
KavipagaH uLLKe Kuprusmnet. Arepae Ybirbim
kavipagaH TemeH 60nco, CopKbiIcMa TOKTOOHYH
MaaHWCHHE XeTeT KaHa TOKTon kanart. Ybirbim
60onroHAo copkbicMa GenruneHreH MaaHure
bifablK ULUTOBHY ynaHTaT.

2. YbIrbIMAbIH penecuHUH XapAaMbl MeHeH
TOMOHKY YbIrbiMAbI Tabyy
CaHavpnTuK KUPUL TOMOHKY YbIrbIM Y4YH
aKTMBAELWTUPUIICE, aliNaHyy XbILWTbIrbl 64ypyY
OEHr33MNHE XXeTKeHre YelnH kebenet
(6enruneHreH maanu +0,5 x AH). Kyirysyy
[OEHra3MmnHe XeTKeHe, CopKbicMa KarpazaH uilke
Kuprusunet. Arepae YbirbiM Mypaarbifan ane xok
6011Cc0, COPKbICMa 84ypYY AEHII3MIMHE XeTeT xaHa
ToKTON KanaT. Arepae YbirbiM 6ap 6onco, copkbicma
OPHOTYYra biNlanbiK MUTEEHY ynaHTar.
TokTow chyHKLUACHI YYYH NanganaHyy
wapTrapbl
Orepae TYTYM AEHraanAanMH GunampruynH esyHe
KaMTbiraH4a raHa, TOKTOLW (PYHKLUMSICBIH TYPYKTYY
AeHraange navganaHyyra MyMKkyH 6onort.

11.8.13 1-6unaunpruy 1 (3.15)
Datumg 1

54-knemMmMara TyTawTbipbinrad 1-6unampruati
xeHpaee. byn kaviTapbiM 6anaHbIWTHIH
Gunanpruyu.

KWAnHKM MaaHunepanH nynHeH 6MpeeHy TaHaaHbI3:

o BUNAMPrUYTUH YbIryydy CUrHanbI:
0-20 MA
4-20 MA.
« Bunampruyti endeedy Gupavk:
bar, mbar, m, kPa, psi, ft, m%h, m%/s, I/s, gpm, °C,
°F, %.
« BunavpruyTuH enyeesnep ananasoHy.
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11.8.14 2-6unaupruy (3.16)
Datumk 2

MCB 114 6unampruyTepuHuH MogynyHa
TyTawTbipblraH 2-6unampruyTv xeHaee.

Kuinnnkm MaaHunepanH NYnHeH GMDGGHV TaHOaHbI3:

BunampruyTvH Ybiryyyy curHansi:

0-20 MA

4-20 MA.

Bunguprnytn enyeeyy bupamk:

bar, mbar, m, kPa, psi, ft, m%/h, m%s, I/s, gpm, °C,
°F, %.

BunavpruyTH enyeenep AvanasoHy:

0-100 %.
11.8.15 Herusru/pesepBauk (3.17)
OCHOEHOK! pesepE e
o
1.
XeHpeenep

«Herunarn/pesepBamnk» MYHKUUSCBIH KUANHKN

MaaHunepae opHoTyyra 6onot:

* Akmued

¢ Akmued 3mec.

«Herunarn/pesepBank» MyHKLUUSACHIH

aKTUBAELWTUPYY KUANHKMAEN aTkapbinaT:

1. CopkbicManapabiH 6MpeeHy asblkka
TYTalWTbIPbiHbI3.

«Hezau3au/kamObik» PYHKLMACHI Y4YH « AKTUBA,.
aMec» TaHAaHbI3.

MANOANAHYY xana OPHOTYY uwtusmecuHaeru
KepeKTyy XeHaeenepay aTkapbiHbI3.

2. MAVOANAHYY nwtusmecuHe TokTow abanbl
MEHEH XXYMYLUYY PEXMMAN KOKOHY3.

3. Baluka copkbiCMaHbl a3blKka Ty TalTbIPbIHbI3.
MNAVOANAHYY xana OPHOTYY
UWITU3MECUHAETU KEPEKTYY XeHaeenepay
aTKapbIHbI3. «Heau3au/pe3epsduk» PyHKUMSACHI
YUYYH «AKTUBA. 3MeC» TaHOaHbI3.

MwTen xaTkaH copkbicMa ballka COpKbICMaHbl

M34eNnT xaHa aBTOMaTTbIK TYpae yLyn

copKblCMaHbIH «Herunsru/pesepBank» OyHKUUACHIH

AKmugd OpHOTOT.

Oreppae Haluka copkbicma Tabyyra MyMKYH

6on6oco, 6y3yKTYKTY MHAUKaLMANOO nanga 6omnort.

Byn aku copkbicma GENIbus mapmaabi

apKbinyy 6UupuKupunuwu Kepek, aza
6awka 34 Hepce mymawmabipblnbéaw
Kepek.
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«Hernarn/pesepBank» MyHKLUUSCHI 9KN
napannenaewTupunreH copkbicMara KonaoHynart.
Ap 6up copkbicma e3ayk CUE XbIWTbIK ©3repTKy4ke
TyTawTbipbinyyra Tuinw. Oku CUE e3 apa GENIbus
LUIMHACbl MEHEH KoLlyrraH xaHa ap 6upeeHe e3yHyH
6unaupruym TyTawTbipbiirad 6onyyra TuinL.

Byn yHKUMAHBIH HETM3rM MUNAEeTTEePU:

* KbIpCbIKTbIH KECENETUHEH XEeTEeKTeevy COPKbiICMa
TOKTOrOH y4YypAa pe3epBAnK COPKbICMaHb! MLLIKE
KMPrU3YY YUYH.

» Xok gereHae ap 6up 24 caat caibiH
copKblcManapAbl KOTOPYY YYYH.

11.8.16 XXymywiuy amana3oH (3.18)

XKymywuy ananasoHay OpHOTYY:

CopKbICMaHbIH TUBMHEH K63 kapaHAbl 6ONroH,
MWH. ainaHyy Kbl TbIrbIHbIH AVanas3oHyHAa
annaHyyHyH MUH. XbILWTbIFbIH annaHyy
XbIWTbIFbIHBIH MAKC. KOKJraH annanyy
KbILWTHITbIHA YEMWMH OPHOTYHY3. 3aBoAAYK XXeHAee
COpKbICMaHbIH TUBUHEH Ke3 kapaHabl.
AiinaHyyHyH MaKc. XbILWTbIrbl, COPKbICMaHbIH
TMOWMHEH Ke3 kapaHabl 60NroH annaHyyHyH MUH.
KOKIIaH XbIWTbIFbIHbIH XaHa ainaHyyHyH Makc.
XKbILUTBIFbIHBIH OPTOCYHAA OPHOTYIYLLY MYMKYH.
3aBoaayk xeHgee 100 % Gapabap 6onor, 6.a.
3aBOAAYK KOPHEKYe4e KepCeTyNreH annaHyy
XbllWbITbiraHa 6apabap.

AlinaHyyHyH MUH. )XaHa MaKC. XblLTbITbIHbIH
opTocyHAaary aiMak COpKbICMaHbIH WL XY3YHAery
XyMyLIvy AnanasoHy 6onyn caHanar.
KonpoHyyuy yLiyn xxymyLudy ananasoHay
COpPKbICMaHbIH TMOUHEH Ke3 kapaHabl 601roH
alnaHyy XblLWTbIrbIHBIH YeruHAe e3repTe anart.



MwuH. aiinaHyyHyH

KbILUTHIrbI aitnanyy Copkbicmara ke3 kapaHabl 60nroH

XKbIWTbITbIHBIH AMana3oHy

AlnaHyyHyH Makc. yacTota
HOMWHanNA4yy XblWTbIrbl BpaweHunsa
(|

AVnaHnyy XblLWTbIMbIHBIH
MuH. nuHKkysyHaery
[AnanasoHy

Makc.

AlinanyyHyH

1
T
I
|
|
|
| KbILTBIMbI [%]
Il

AWnaHyyHyH MUHUMANAyy
KOIOSIraH XbILWThIbI

>

Makcumanayy KotonraH annaHyy XKbilTbirbl

1 T
| 100 %
|
|

: >

<

]

TMO04 3581 4608

39-cyp. MuHMMangyy xaHa makcumangyy MyHe3geMenepay Makcumanayy eHaypyMAayynyKTeH nansl3

MEHEeH XXeHaee

11.8.17 KbIAMbINAATKbIYTbIH NOALWMUMHUKTEPUH
KOHTponpoo (3.19)

FoHTPORE NoguMHIER

£y
WEHraTena H
oy

COpKbICMaHbIH MOALWMMHUKTEPUHWUH KOHTPOSA00
(PYHKUMUACHIH KWAVHKM MaaHunepre opHoTyyra
6onoT:

« Akmued

* Akmued amec.

Orepae pyHKUMSA y4yH «AKmugd» TaHganrax
60nCo, XKbILWTbIK ©3repTKy4 Mannoo xe
NOALWMNMHUKTY anmalLlTeipyy 3apbin 601roHg0
ackepTyy bepert.

CbinaTtToo
KbIAMbINAATKbIYTBIH NOALWMMHUKTEPUH KOHTPONA00
PYHKUMACHI, KbIAMBINAATKLIYTHIH MOALWNMTHUTUH Xe
MannarbluThl anMatTbipyyra ybakbiT XeTKeHAUrMH
KepceTeT.
2.10 xaHa 2.11. akpaHaapblH kapa.
OCcKepTYYHY MHAMKALMAIOO0 XaHa 3cenTuk
y6aKbITTbl @HbIKTOO Y4YH COPKbICMa a3 XbILTbIK
MeHeH uwTen xaTtabbl, 3cke anbiHaT.
MoAWnNHUKTMH TemnepaTypackl acenTeere,
TemnepaTtypaHblH 6unavpruuTepy opHoTynraHaa
»aHa MCB 114 mogynyHa TyTawTbIpblraH yuypaa
Kyunrysyner.
Acenmeauy, 3zep 6yn hyHKyus
«Akmued amec» abanbiHa KomopynaaH
60s1c0 Oa UWMeeHy ynaHmam, 6UpoK
malinazblYbiH aiMawmabipyy XeHYHOe
ackepmyy kepyH6elm

11.8.18 MannooHy xaHa KbIMMbINAATKbIYTbIH
NOAWMNHUKTEPUH anMawTbIpyyHYy
bipacToo (3.20)

Byn dyHKLUMSHBI KWAWHKM MaaHunepae opHoTyyra
6ornoT:
* Matinazbiy anmawmelpblndbl
* Anmawmalpbinobl
* ©326epyynepcys.
Orepae mMaiinarbiyTap )aHa KbliMblNAaTKbIYTbIH
noaLIMNHUKTEPU anMalTbipbinraH 6onco, 6yn
onepaumnsiHbl atanraH akpaHaa, OK 6ackblubiH
6achbin bipacTaHbI3.

Matnaesbiymbl macmsikma2aHdaH 6up

Heye y6aKkbim emKkeHOOH KUliuH
[kepcorme] ~
«Matinazbly anMmawmeipblndbl» de2eH

no3uyussiHbl MaHd00 MyYMKYH 3Mec.

Maiinazbi4 anmawmaelpbindbl

OckepTyy bipactanraH Kbitim. noOwunHUKmMepuHUH

MalinaeblYbiH anmMawmsipbiHbi3, dcenterny 0 re

Kanpa opHOTynar.

* MalinarbiMTbl anMaLLTbIpyynapabiH caHbl 1 re kebenet.

MainarbiuTbl anMaluTbipyynapablH caHbl

Makcumangyy »on 6epunreH MaaHure xeTkeHze,

avcnnenge KbilimblidamkbidmbiH NOOWUNHUKMeEPUH

anmMawmaipyy ackepTyycy naiga 6omnor.

Anmawmsbipbindbl

KbilimbindamkbidmbiH MOOWUMHUKMEPUH

anmawmalpyy 3ckepTyycy blpactanraHaa,

« acenTteruny 0 re kaipa opHoTynar.

* Mannarbl4Thl anMaluTbipyynapabiH caHbl 0 re
opHoTynar.

* NOALIMMHUKTEPAN anMaLlTbIpyy caHbl 1 re kebeiner.
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11.8.19 1-remnepaTypaHbiH Gungupruun (3.21)

MaTurk TemnepaType 1 £

Byn skpaH MCB 114 6unampruytepuHuH
KMPULITEPUHUH TyTaWTbIpbinraH MoAynyHaa raHa
nanga 6onor.

MCB 114 mogynyHa TyTawTbelpbinaraH Pt100/
Pt1000 TemnepatypaHblH BUPUHYM BUNANPTUYUHUH
PYHKLUMACHIH TaHAaHbI3:

* Mwmemkuy y4yHyH nodwunHuau

* TyIoK y4yHyH nodwunHueu

« 1-6awka cyoK. memrn.

« 1-6awka cytok. memri.

* Kbilimbindamkbl4mbiH Opoocy

* CopOypyy4y CyroKmykmyH memri.

* Kypy. mypeaH 4yelpeHyH memn.

* Akmued amec.

11.8.20 2-temnepaTypaHbIiH 6unanpruuu (3.22)

JLaTuME TEMNepaTYDH 2 AN

Byn akpaH MCB 114 6ungnpruytepuHuH
KMPULITEPUHUH TyTaWTbIpbIraH ModynyHaa raHa
namnga 6onor.

MCB 114 moagynyHa TyTawTblpbinaraH Pt100/
Pt1000 TemnepaTtypaHblH GUPUHYN BUNANPTUYMHUH
DYHKUMACHIH TaHAaHbI3:

* Mwmemkuy y4yHyH nodwunHuau

 TytoK y4yHyH noowunHuau

« 1-6awka cytoK. memr.

« 1-6awka cyloK. memrn.

* KbiliMblr10amKbI4mbIH OPOOCY

« CopOypyyuy CyloKmMyKmyH memri.

* Kypy. mypeaH 4YelipeHyH memr.

* Akmued amec.

11.8.21 KyTyy pexumuHae XxbinbiTyy (3.23)

Mogorpes B pexMMe &
CEHAEHHA

KYTYY PEXUMUHAE KbINbITYY (OYHKLMACHIH KUANHKN
MaaHunepre opHoTyyra 60m0T:

* Akmued
¢ Akmued 3mec.
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Byn cdyHkums AkTvB abanra opHoTynraHga xaHa
COpKbICMa TOKTOL ByNpyry MeHeH TOKTOTynraH
6011C0, TOK KbIMMbINAATKLIYTLIH 0POONOpYHa
Gepuner.

KbinbiTyy DyHKUMSACHI, KOHAEHCATThI Nanaa
60nTypb00 YUYH, KYTYY PEXUMUHAE anAbliH ana
KbIAMbBINAATKBLIYTbI XKblNbITaT.

11.8.22 KyyneHyy xaHa TokTouw (3.24)
PazroH M OGTaHOE £

KyyneHyy ybakbITbIH )aHa KbIAMbINgaTKbI4TbIH
TOKTOLUYH Genrnnexmns:
« 3aBopayk xeHgeenep:

Ky6aTTynykTaH ke3 kapaHzbl.
* nanasoHy:

1-3600 c.
KyyneHyy y6akbiTbl — 6yn 0 MyH-'
KbIAMbINAATKbIYTLIH ainaHyyCcyHyH HOMUHanayy
XKbILWTbITbIHBIH YeMHH KYYNeHyY ybakbITbl.
Ybiryy4y Tok, Ybiryyyy Tok CUE XbIWTbIK
©3repTKYYTYH MakcmManayy 4ekTyy ToryHaH
awnaraHgai KyyneHyy yb6akbITblH TaHA@HbI3.
KbIAMbINAaTKbIYThIH TOKTOO Y6akbIThl - Byn
aiinaHyyHyH HOMUHanNAyy XblWTbIrbiHaH O MyH™'
YennH TOKTOTYy y6akbIThl. Alblk4a YblHanyy nanaa
60n60roHAOM XaHa MWTENNN YblKKaH TOK XbILUTbIK
©3repTKYUYTYH Makcumanayy xon 6epunrex
TOKTYHYH YermHeH aluinaraHjan ToKToTyy y6akblTbiH

TaHAaHbI3.

AdtnanyyHyH
KeIWThIrb!

Homunanayy

Makcumanayy
Munumanayy
\\ Y6akeir

Bawranksi AKbIPKb
KyyneHyy ToKTOW

TMO03 9439 0208

Kyyneryy TokTow

40-cyp. ONeKTp KblAMbINAATKbIYTbIH KYYNOHYYCY
XaHa TokToLy, 3.24 aKpaHbl

11.8.23 KoTtopyynapabiH KbIwWTbIrbl (3.25)

YacToTa NEpernoHeH &0y

KoTopyynapablH bl Tbirsl (QVIM) e3repynywy
MYMKYH. Byn uwitnusmene TaHaoo y4yH BapuaHTTap
CUE TnenyemaepyHeH ke3 kapaHabl 60noT.



OUM XbIWTbIrbIH KOOBNYY XarbiHa e3repTyy
XOroTyynap/ablH ke6eiyyCcyHe xaHa OLIoro binabik,
CUE xbinyynyk 6enyn ybirapyycyH xoropynartyyra
anbin kener.

AnnaHa 4enpeHyH XXOropky TemnepartypacbiHaa
KOTOPYY XbILUTbITbIH KEGONTYY CyHyLwITan6awnT.

11.9 XKeHpeenepayH apTbiKYbINbIrbl

Makcumandyy apmsikybinbikka On/Off
6ackbiubl 93. O4ypyy «Off» abanbiHOa
copkbicMa uwmebelum.

XKbIWTbiKk ©3repTKyuTy 6alukapyy y4yH Aapoo 6up
Heye blkmanapabl nagananyyra 6onot. Orepae
6up ane me3runge TYPAYY pexumaep
aKkTUBAELWTUpUNreH 6onco, Mmakcumanayy
apTbIKYbINbITbl MEHEH ULITOO PEXUMMU
nanganasoinar.

11.9.1 BannaHbIWTbIH WWHACHI XKOK 6alukapyy,
WLITOEHYH NnoKanayy pexumm

CUE XbIWTbIK

ApPTbIKYbINIbIK ~ ©3repPTKYYTYH  ThIWKbI CUTHaN
uwTMImecu
1 TokTow -
2 Makc. -
3 - TokToLW
4 - Makc.
5 MuH. MuH.
6 Hopm. Hopm.

Mwucan: Oreppe Thilkbl curHan Makc. uwmee
PEXUMUH akmuedewmupce, COPKbICMaHb!
TOKTOTYLL raHa Kepek.

11.9.2 BannaHbIW WKWHaCcbl MEHeH Gallkapyy,
anbIn canbiHraH 6awkapyy pexummn

= -
x < K]
K T =
g 3 s 3
7 g ¢ 25
: g z ¥
ﬁ w = 3 ,E T
[-% 23 3 © S
< os - 1 3
1 TokTOL - -
2 Makc. - -
3 - TokToL TokToW
4 Makc.
5 - - MuH.
6 — — Hopm.

Mucan: Orepae 6annanbiw wnHacel Makc. uwmee
pexumuH akmuedewmupce, COPKbICMaHbl
TOKTOTYLU raHa Kepek.

11.10 BawkKapyyHYyH ThilWKbl CATHangapbl

11.10.1 CaHapunTUK KApULITEP
Tytok 6arnaHbiw MeHeH 6annaHblLKaH
yHKUMANapabIH cepebu.

BaiinaHbiw Tu6u ApHanbiWwbi:

« CopkbicMaHbIH K0é 6epunuwiu/
mokmouwy

* MuH. (MVH. NiApu CbI3blk)

* Makc. (Makc. nipu cbi3blk)

 TbiwKbl 6y3ykmyK (TbILKbI kKaTa)

* Ybiebim penecu

* Kbipcbikmbl 6awmarnkbliea
kenmupyy

* Kypy uwmee (TblLLKbl
OunampruyTeH)

* Akmugd amec.

* MuH. (MUH. UApu Cbi3bIK)

* Makc. (MaKc. Uipu Cbi3blK)

* ThiwKbl 6y3yKmyK (TbILIKbI kKaTa)

* Ubiebim penecu

* Kbipcbikmbl 6awmarkbiaa
Kkenmupyy

* Kypy uwmee (TbILKbI
6UNANPruyTeH)

* Akmusd amec.

* MuH. (MWUH. UApW CbI3bIK)

* Makc. (Makc. nipu cbi3blk)

* TbiwKbl 6y3yKmyK (TbILWKbI KaTa)

* Ybiebim penecu

* Kbipcbikmbl 6awmankbiaa
Kkenmupyy

* Kypy uwmee (TblLLKbl
BuUnanpruyTeH)

* TonmonaoH YbiebiM
(MMNYNbCTYK YbIrbIM)

* Akmusd amec.

18 DI 1

19 DI 2

32 DI 3

33 DI 4

Buvp ane dyHKLMS BMp KUPUWLL YYYH raHa TaHganar.

11.10.2 ThiwKbl 6enruneHreH MaaHu

BavinaHbiw Tubu  ApHanbiwbi:

« TblwKbl 6enauneHzeH

53 Al aanu (0-10 B)

BenrvneHreH MmaaHuHu aHanorayk curHangbl
6ynakTa ThlLLKbl 6eNrnneHreH MaaHuHWH KUpULLMHE
(53-knemMma) TyTalTbIpyy XOMNy MEHEH anbiCTaH
Kotoyra 6onor.

KanTapbiM 6aiinaHblilbl XXOK

KainTapbim 6ainaHbILLChI3 (TYPYKTYY MyHe34eMe)
Galukapyy LapTTaMbliHAA UL XKY3YHAery
6enrvneHreH MaaHu, MMHUManablKk MyHe34eMeeH
GawwTan 6enrnneHreH MaaHMHUH XbILUTbIK
©3repTKYYYHYH ULITU3MECK apKblnyy KotonraHra
YENVHKW Anana3oHAo ThiLLKbl CUTHAN MEHEH
KOKYNyLY MYMKYH.

cyp. kapa. 41.
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Benrunenrex BacbiMpapablH nponopuusanyy anbipMmachbl
MaaHu -
BacbimdapdbiH MMponopyusnyy atibipmacs!
Galukapyy pexuMuHae U xy3yHae 6enruneHreH
MaaHu, Makcumanayy KbicbiMablH 25 % HaH 6awTan
CUE nwtnamecu apKblinyy KolnraH MaaHure

Makc. myHe3aeme

AnpbiH ana |_
GenruneHreH MaaHm

W xy3yHae YeNMHKM AnanasoHAO ThILLKbI CUrHan apKbinyy
W xyayHge 32’;;"'[4’3*::9” KOKYNyLLY MYMKYH. Cyp. kapa. 43.
Benrunexren maanu [AManasoHy BenruneHrex
MaaHu
MuH. myHesfeme 5 MaKc. KbICbIMABIH 90 % | = = = — - -
g
0 10B 8 AnpblH ana
8 6enrnnexHreH MmaaHu
ThiWKbl 6€NruneHreH MaaHUHUH z
curHanbl Ww xy3yHae
W xy3yHae 6enruneHrex
41-cyp. Nw xy3yHaery 6enrvneHreH maaHm MeHeH GenruneHreH MaaHu | MaaHUHUH
KaiTapbiM 6aiiNaHbILIChI3 WapTTamblHAarb Ananasory
ThILLKbI 6ENrMneHreH MaaHMH1H MaKe. KbiCbIMabIH 25 % 5
CUTrHanblHbIH OPTOCYHAArb! 6annaHbILw &
2
. . 0 10 B 8
Katitapbim 6aiinaHbiw MeHeH ThbIWKbl 6eNruneHreH MaaHMHUH S
£
BacbiMaapbIH NPONOPLMSNyY alibipMachiHaH Galuka curnansl
BawwkapyyHyH 6apabik 6aluka pexnmaeprHae i 43-cyp. Vw xy3yHaery 6enruneHreH MaaHu
KY3YHABTY OPHOTYY GUNANPIUYTUH ©14eenepyHYH MeHeH 6acbiMaapAblH Nponopuusnyy
AnanasoHyHyH (6UNAMPrMYTAH MUH.) TOMEHKY Yern alblpMaybInbIK WapTTamaars!
MEHEH XbILUTbIK ©3repTKYUTYH WULLTU3MECU apKbInyy 6enruneHreH MaaH1HMH ThbiLKbI
6enrvneHreH MaaHMHWH OpTOCYHAArbl AMana3oHao CUrHanblHbIH OpPTOCYHAarkl 6annaHbILL
CbIPTTaH KOKYNyLLY MYMKYH. Cyp. kapa. 42.
BenruneHrex Mucan: CUE XbILWTbIK ©3repTKy4YTYH UWTU3MECH
Maahu )aHa 40 % ThILKbl OPHOTYY apKblnyy KotonraH
Bunawpruurun | 12 meTp Makcmanayy KelCbiMAa, xaHa 6 meTp
MaKc. MaaH1cu 6enruneHreH MaaHuae; vl Xy3yHaery opHoTyy

AngbiH ana TeMeHkyaen 6onor:

6enrunenren Mmaaxu (CUE uwwTn3mecwu apkbinyy

lé]LLI Ky3yHOe 6enruneHreH maanucu - 25 % =
enruneHrer
L ky3yHae N MakcuManyy KbiCbiM) X ThilKbl
GenruneHreH MaaHu Zma::g:::y Ky3yHaery OPHOTYYHYH CUrHanblHbIH % + 25 %
OpHOTYY MaKcumanayy Kbicbim
BUnauprauTuH MyH. ~ =(6-12x25 %) x40 % + 12/4
MaaHucu 2 —42m
p ,
0 10 B <
TolWKbI GenruneHreH MaaHMHUH g 11.10.3 GENIbus curHans!
CUrHanbl =

CUE bl TbIK ©3repTkyy RS-485 nopTy apkbinyy
bipaaTTyy 6arinaHbiWThl cakTanT. banaHbiw

42-cyp. Nw xy3yHpery 6enruneHreH MaaHm
Grundfos komnaHusiceiHbiH GENIbus npoTokonyHa

MeHeH kanTapbiM 6annaHblLbl MEHEH

lwapTTamaarbl 6enruneHreH MaaHnHUH bianbik aTkapbinar xaHa 6awkapyyJy TyTymra xe
ThILLKbI CUTHAMBIHBIH OPTOCYHAArb GalukapyyHyH 6aluka ThilKbl TyTyMAapbiHa
GaitnaHbiLL TYTaLITLIPYYHY KaMChi3 KbinarT.
OpHOTYY *aHa balukapyy pexuMin ChiKTYY
Mucan: BunaupruTun 0 6ap 6apabap KYMYLUYY NapamMeTpriep, W1HA apKbiryy anbicTaH
MWUHUManabIK MaaHucuHae, 3 6ap 6enrunexreH KOIOYTyLLY MYMKYH. By yUyp/a COpKbIGMa XKyMyLwsy
MaanucuHae, CUE XbILUTbIK ©3repTKy4TYH napameTprepavH yuypaari MaaHucu, KepekTenyyuy
MwTM3Meck apkeinyy, xaxa 80 % TiLKbI Ky6aTTyynyK aHa KblpChiKTbl IHAMKALNANOO
Genrunenrex MaaHMcuHAe, UL XY3YHA® ChISIKTYY MaaHuryy napameTprepaunH adasb
GenruneHreH MaaHn KMAMHKAeH 6onoT: JKOHYHO MaanbIMar 6eper.
(CUE nwtuamecn apkbinyy Tonyk MaansIMaT yuyH Grundfos komnanusichiHa

6enrnneHred Maanu -= GUNANPrUYTUH

MUH.) X TbILKbl 6enruneHreH KanpbITbIHbI3.

Wi xysyHoe o + .

GenruneHrex %"jﬁ“ﬂ“”” CUrHarbiHbIH 7o Bzepde 6aiinaHbIWMbIH WUHAaChbI

MaaHm AVPTUHTUH MIH. MaaHncn naiidanaHbinca, CUE Xblwmbik
=(3-0)x80%+0 P2 @320pMKYY aPKBIYY KemKunukmyy
=2,4 6ap XeHdeennepdyH caHbl azasim.
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11.10.4 BainaHbIW WWHACbIHbIH 6awka
cTaHAapTTapbl
Grundfos komnaHuscel 6alwka ctaHaapTTap 60toHYa
GannaHbIWThl YIOWTYPYY MeHeH 6annaHbiLl
LUIMHAChI YYYH TYPAYY Yeunmaepav CyHyLl Keinart.
Tonyk maaneiMaT y4yH Grundfos komnaHusacbiHa
KanpbInbIHbI3.
XKabayy 6. KondoHyy mapmaebl 6enymyHe binanbik
Kefeprunepre, apHanblLbIHbIH TUANLITYY
LapTTapbiHa YblAamayy xaHa aneKTPOMarHuTTMK
Tanaa/anekTpoMarHUTTUK HypaaHyyHyH YblHanyy
[EHraanu YektenreH xon 6epunreHaeH awnaraH
KOMMEpPLMSANbIK XXaHa eHAYPYLUTYK 30Hanapaa
navpanaHyyra apHanra.

12. TexHUKanbIK Tennee

12.1 XKbIWTbIK ©3ropTKy4

XKbILWTbIK ©3repTKYUTYH HaTblxanyy MmyagaliblH
KamCbl3 Kblfyy YYYH, XeNnaeTKUYTUH My3aatyyydy
kabbipranapbliH xxaHa kanakTapAblH Ta3anbirbiH
cakToo kepek. Mearunayynyry xabayyHy
nanpanaHyy lwapTTapblHaH ke3 kapaHabl 6onoT
XaHa Teneeuyy KblamaTkepnep aHblKTanT, GUpok
6 araa 6up xonyaaH a3 amec.

Y3ak cakToo y4ypyHAa XbILWTbIKTbIK ©3repTKyy

6 arga 6up xxonyaaH a3 amMec UWTETUINULLN KepekK.

12.2 CopKbicMa

CopKblCMa TEXHUKaTMbIK TENOeHy Tanan KblnbawnT.
Y3ak yb6akbIT Typyn kanyy cebebuHeH xymyLyy

CYIOKTYTY arbin kanraH copkbicManap/ablH BanbiHa
6u1p HeYye CUNMKOH MalbiH TamybinaTtyy 3apbin. An
ThIrbI30oo4y 6eTTEPAMH XabbiwyycyH 6onTyp6anT.

12.3 nekTp KbIMMbINAATKbIY

OnekTp KbliMbINAaTKbIuTap 6 anga 6up xony
TeKLWepyyaeH eTyyre Tuinw. KepekTyy xengetyyHy
KaMChbI3 Kblfyy YHYH 3NEKTP KblMbINAATKbIYTHI Ta3a
cakTaraH MaaHunyy. Orepae copkbiCMa YaH xepre
opHoTynca, an ap 6up 3 aga kapanbin xaHa
TasanaHbin TypyLly Kepek.

Mawnoo:

OneKTp KblMbINAATKbIYTbIH MOALMMHUKTEPK

ANEKTP KblMMbINAATKbIYTBIH (hrpManblk

KOPHOK4YeCYHASTY KepCOTMONOPYHSe binanblk

MannaHyyra TMiuLL.

OneKTp KbliMbINAATKbIY MUTUAANH HETU3UHAErU

Maiinap MeHeH Tanantapibl CakTOO MEHEH

MannaHblLLbl KEpekK:

* 2 xe 3 NLGI knaccbl.

* MangbiH unaswkekturn: 40 °C ta 70 TeH 150 cCTt
YEeNnH.

« TemnepaTtypa: TypykTyy nwrteoge -30 °C TtaH 140
°C YyeluH.

12.4 BynraHraH copkbicmanap

dzepde copkbIicMa OeH-COOJTyKKa 3bisiH
Xe yyny 3ammapObi copoypyy Y4YH
Sveyna | wondoHynca, aHda 6y copkbicMa
kupdeezeH 6onyn acenmenem.

MblHAan yuyypaa TeXHUKanbIK TENNee y4yH apbi3
TanwbelpraHaa, angblH ana copaypynraH CylKTyK
Tyypanyy maaneimaT 6epuLl kepek.

Orepae mbiHAan maansimat 6epunbece, Grundfos
hvpmachl KbI3MaTTbIK TeNee XyprysyyaeH 6aw
Taprar.

dupmara kanpa katapyy MeHeH GainaHblLLTyy
YbIrbIMAapAbl XX6HeTYY4Y e3yHe anar.

12.5 TexHUKanNbIK TeNNee Y4yH KepeHre
GernyKTep xxaHa TonToMAaop

TexHuKanblK Tennee y4yH kepeHre 6enyktep xaHa
TONTOMAOP XEeHYHAe KolyM4ya Maansimat anyy
YYYH, TOMOHKY Alapek 60toHYa canTka KUPUHN3:
www.grundfos.ru, cusguH pernorngory Grundfos
OKYNYYMYryHe e KOMMNaHUsIHbIH Kbi3MaTblHa
KanpbInbiHbI3.

13. NwTeTyyaeH ubirapyy

TPE copkbicMaHbl naaanaHyyaaH Ysirapyy y4yH,
XKbILUTbIK ©3repTKYYTYH naHenuHaern «On/Off»
6acKblyblH 6acyy MeHEH 3NeKTP KbIMbINAATKbIYTbI
TOKTOTYY Kepek xaHa KbIMbInaaTKbI4 TONyk
TOKTOrOHIO YEWWH KYTYY Kepek. AHAaH KUAnH
asblkTaHAbIPY Y4y YblHanyyHy 6enyLuTypryy wurtern
aHbl a3bIKTaHAbIPYYYY CbI3bIrbIH ©4YPYY Oy MEHeH
anbin canblHbI3.

TapmakmbIk e4ypayyke YyeluHKu
apasibikma xati2awkaH 6apobIk 31eKkmp
3bIMOAapbl OalibiMa YbIHasyy Ky4yHOe
Kowvrn | m (o] 0, 69

ypryna | Mypam. OwoHAykmaH xa6dyyHy
KanbICbIHaH e ypyKcamcbi3 Kylicy36ew
YYYH mapMak KowKy4ymy Kamar Koty
Kepek.

14. TemeHKy TeMnepaTtypanapgaH
KOproo

COprICMaHbI Yy3aKKa TOKTOTYYy Mme3rungepuHae

TOMOHKY TemrnepaTtypanapablH Taacup aTyy

KOPKYHYy4y 6ap, COpKbICMaAaH XyMyLU4y CYIOKTYKTY

Teryn canyy Kepek.

15. TexHUKanbIKk 6epunmenepu

15.1 CopAaypynraH CylKTYKTYH
TemnepaTtypachbl

—40 TaH +85 °C ka YeluH.

XymyLiuy cyloKTYKTyH TemnepaTypachl

COpPKbICMaHbIH TYPY XXaHa aHblH BanblH TbIlbI3J00

mMmaTepuarnbl MEHEH aHblKTanar.
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XKeprunuktyy 6ynpyTmanapra xxaHa Mblii3am
YeHeMm/epyvHe binaiblk, KOPMYC YYYH KOMAOHYNyYyYy
YOIOHAYH TYPYHe XaHa CopKbiCMaHbl naiiganaHyy
TapMmarbiHa )apatlla )XyMyLUYy CYKTYKTYH
mMakcumangyy Temnepartypachl YeKTENULWN MYMKYH.
CopkblCMaHbIH (hUpMarnbik KEPHEKYECYHAe
KePCOTYNreH XyMYLUYY CYIOKTYKTYH Makcumangyy
Temnepartypachl.

Szepde copKbiCcMa bIChIK CYIOKMYyKMap
MeHeH uwmece, aH0a 8anobl
mbI2bI3000OHY natidanaHyy me3aunu
Sypryna | yp,icxapam. Bandbl mbi2bi3d00Hy mes-
me3 anmawmasipyy 3apbinobiebl natida
6os1ywry MyMKYH.

15.2 XKbIWTbLIK ©3repTKY4TYH Kopnycy

15.3 TbiWKbI WapTTap

P2 [kBT] Kopnyc
22
B2
30
37
45 C1
55
Ka6enauk KWprusrnutu
ThIrbI3A00CYHYH
Kopnyc acTbiHAarb!
CTaHAApPTThIK TEWMKTEP
1x21,5
1x26,3
B2 IP55
1x33,1
2x42,9

15.2.1 Hernsru enyempep xaHa canmak

TMO03 9002 2807

44-cyp. B2 xaHa C1 kopnycTapbl

= =

s 3 s < =

g - Ix =

S= Q= D= ES 3
o S s 2= %s s3= E
z_wi FE F2 ORZ H
Qo
S A a B b C @dge f c S
B2 650 624 242 210 260 19 9 9 12 27
C1 680 648 308 272 310 19 9 9,8 12 45

" KepceTynreH envemgep - 6yn makcumangyy
BUIMKTUK, TYypachl )aHa TepeHauru.
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5-95%
CanblWwTbipmManyy HeIMAyynyk CcanbiLL, HeIMA,
AinaHa 4evipeHyH TemnepaTtypacshl Makc. 50 °C
24_caaTTb|H nynHaeru annaHa Make. 45 °C
YeNpPeHYH TemnepaTypachbl
KbILUTBIK ©3repTKYUTYH TONYK
KybaTTyynykTa nwtereHaeru ainaxa 0°C
YeNPeHYH MUHUManayy
TemnepaTypachl
KbILUTBIK ©3repTKYUTYH
TOMeHASeTYNreH kybaTTyynykra 10°C
vwTereHaeru annaHa YempeHyH
MUHUManAyy TemnepaTypachl
CaKTOOHYH xaHa TalyyHyH -25TeH 65 °C
TemnepaTypachl YennH
KbILUTBIK ©3repTKYUTY CaKTOOHYH o
y3aKTbIrbl Make. 6 aii
Ky6aTTyynykTy TOMeHAOTNOCTOH
[EHN3 [eHr33NMHEH Makcumanayy 1000 m
BUIANKTUK
TeMeHAeTYNIeH eHAYpYyMAYYNyKTery
OEHW3 JeHr3aNnHeH Makcumanayy 3000 ™

BUANKTUK

CUE xblwumbIK 6320pmKyY4
mypakxalidaH mbiwKapbl cakmabazaH
maHaakma xemkupusem.

15.4 KnemmanapAbl TapTTbIpyy YUypy

TapTTbIpyy yuypy [H*m]

T
3
=
Kopnyc &
>
5. R
£ £: g o
3o @s > c
<F of X &
B2 4,5 4,5 3 0,6
C1 10 10 3 0,6

15.5 KabenauH caktarbluTapbl XkaHa
Kecunuwmn

Sckepmyy

Ka6endepduH myypacbiHaH
A KecusuwuHe kapama 60/120H

JKepaunukmyy YyeHemAepdu xaHa

apexeniepdu ce3cy3 cakmaHbi3.

15.5.1 CurHanabIk KneMmanap y4yH kaéenauH

Kecunuwm
CurHanablk knemmanap y4yH kabengux 1.5 Mm2
MaKkcumangyy KeCUnuLn, katyy 3bim !
CurHanablk knemMmmanap y4yH kabenguH 1.0 MM2
mMakcumangyy KecunuLu, MiKkem 3biM ’

UrHanablk knemman YyH kabenauH
CurHang emmanap yyyH kabenpg 0.5 M2

MUHUMangyy Kkecunuiun




15.5.2 Cakrarbiutap (UL knaccbiHa kupbereH)
)aHa a3blK TapMarblHa XxaHa
KblIAMbINAaTKbIYKa 3biMAapAbIH KECUNULLK

15.6.5 CurHangbik pene

Pene 01, knemmaHbIH 1(C), 2 (NO), 3 (NC)

Homepw
I > T
>x =5 = z Pene 02, knemmaHbIH
BE 23 g E . Homepu 4(C), 5(NO), 6 (NC)
35 3G = s 3
L© > 2 ) Knemmara makcumangyy
g3 E é E 3 g E . ‘g'_ S E»’T' yKTom (AC-1)) 240 B earepmenyy Tok, 2 A
CESo= x % Sxo ¥xos
g 2z 8 gﬁ. (%S z 5 g g3 )lil;ﬂwel\:lwa(r:cM_?gc):‘l?Man,qyy 240 B esrepmenyy 1ok, 0,2 A
3 x 380-420 B
Kn a makcumanayy
22 63 9G 35 *yKkTom (DC-1)" 50 B yar-cya Tok, 1A
30 80 gG 35 Knemmara MuHumangbik 24 B yar-cys Tok 10 MA
37 100 gG 50 KYKTOM 24 B esrepm. Tok 20 MA
45 125 gG 50 " M3K 60947, 4 xaHa 5 6enymaep.
55 160 9G 50 C  VYuusepcanayy

15.6 Kupuwtep xxaHa ubiryynap

15.6.1 TapmakTaH a3bikTaHyy (L1, L2, L3)

380-420B + 10 %
50/60 Iy

A3bIKTaHYYHYH YblHanyycy
TapmakTarb! XbILUTbIK
dazanapablH opTocyHAarb!
Makcumanayy ybaktbinyy
TEeHAEeMCU3anK

Xepre XbIKyyHYH Tory
Ky#iryayyneayH canel, B xana C
KoprnycTapb!

HOMUHANAbIK
MaaHuHWH 3 %

> 3,5 MA

Makc. 1 xony/MyH.

XKblwmbik ©326pMKYYKe a3biK

YbIHanyycyH 6epyy xaHa anbin canyy
JKOJly MEHEH COPKbICMaHbI Kyli2y36eHy3

XaHa evyyp6eHys3.

15.6.2 KbIiMbINAATKbLIYTbIH YbIryy asbirsi (U, V, W)

Ybiryy4y YblHanyy 0-100 %"
YUbIryy4y XblUTbIK 0-100 My?
YbiryyHy KOMMyTaLuanoo CyHywran6ant

) TapmaKkTbik YblHanyyaaH % MEHEH YbIryy YblHanyycy.
2 CopKbICMaHbIH TaHAArbIM anbiHraH cepusicbiHa
Xapatua.

15.6.3 RS-485 nopTy 60toH4a GENIbus
TyTaWwTbIpyy

KnemmaHbIH HOMepu 68 (A), 69 (B), 61 GND (Y)

RS-485 yblHxbipbl 6aluka 6opbopayk YbiHXbIpnapaaH
dyHKUMOoHanayy 6enyHreH xaHa asblk YblHanyycyHaH
(PKOTY) ranbBaHuKanbIK >xakTaH Ye4YnnreH.

15.6.4 CaHapMnTUK KUpuwTep

KnemmaHblH Homepw
YblHanyy AeHraanu

YbiHanyy aeHraanu,
axblpaTbinraH 6annaHbiw

YblHanyy AeHr33nu, TyK
GaiinaHbiw

Kvipuiutern makcumangyy YsiHanyy
Knpuw kapwbinibik, R,

18,19, 32, 33
0-24 B y3r-cy3 1ok

> 19 B yar-cys Tok

< 14 B yar-cy3 1ok

28 B yar-cys Tok
4 kOM akKblH

Bappabik caHapunTuk knpuwwitep asbikTaH (PKOTY)
XaHa 6allKa Xoropky BonbTTyy knemmanapaaH
ranbBaHuKanblk XKakTaH Ye4unreH.

NO Hopmanayy axblpaTbinraH

NC Yenemayy Tytok

PeneHunH 6anaHbilwTapsbl 6aluka YblHXbipnapaaH
KYYOTYNreH nsonsumsiHbiH acebruHeH (XKOTY)
ranbBaHUKanbiK Ye4unreH.

15.6.6 AHanorayk kupuwitep

1-aHanorgyk Kupwl, KnemmaHbliH

Homepw 53
YblHanyy curHanbl A53 = «U»"
YblHanyy AvanasoHy 0-10B
Knpuw kapwbinslk, R 10 KOM XaKblH
Makcumangyy YbiHanyy +20B
TOKTYH CUrHansl A53 = «I»"
TOKTYH MaaHUNEepVHWH AnanasoHy 0-20, 4-20 MA
Knpuw kapwbinelk, R 200 OMro xakblH
Makcumangyy Tok 30 MA
Makcumanayy kaTta, 53, TONyK WkanagaH
54-knemmanapbl 0,5 %
2-aHanorayK KUpWLL, KnemMMaHbIH 54
Homepw

TOKTYH CUrHansl A54 = «I»"
TOKTYH MaaHWNepUHH AnanasoHy 0-20, 4-20 mA
Knpuw kapwbinsik, R 200 OMro xakbliH
Makcumangyy Tok 30 mA
Makcumanayy kaTta, 53, TONyK WKanagaH
54-knemmanapsl 0,5 %

) 3aBoaAyK XeHAee YblHanyyHyH curHanbsiHa
opHoTynraH, «U».

Bappaplik caHapunTvik knpuwTep asbliktaH (PKOTY) xaHa

6aLLka XOoropky BofbTTyy kfieMmanapaaH

ranbBaHUKanblK Ye4YnmnreH.

15.6.7 OKwow 4bIryy

1-aHanorayk Ybiryy, KnemmaHbiH 42
Homepw

TOKTYH MaaHWNepUHWH AnanasoHy 0-20 mA
Kopnycka makcumangyy XykTem 500 Om
Makcumanayy kaTta TonyK LuKan(;agao/:

AHanorayk ybirbilitap asblktaH KOTY) xxaHa
6aluka )Oropky BonbTTyy kflemmanapaaH
ranbBaHUKanblk YeunnreH.
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15.7 YH 6acbIMbIHbIH JEHI33N1un

CUE makcumangyy yH 6acbiMblHbIH AeHraanu 70 ob
(A) Ty3eT.

16.1 XKbIWTbIK ©3repTKy4

16.1.1 AckepTyynepayH XaHa KbIpCbIK
CUrHangapblHbIH TU3MEru

Yu pazanyy YH 6acbIMbIHbIH AeHraanu aB(A) AbGanbl
3nekTp 3 3
KbIAMbINAATKbLIY
kB 2 yronayy 4yionayy S .3
Kopy xaHa TekcTu s 2t =
22 65,5 60 avcnnenge > © To 2 >
> x x >
30 70 62 E I 83 5 2
37 71 66 ¢ & 33 5k
= 8
45 67 66 o £ °2 = g
55 72 67 1 XKbImKyyHyH 6Te e Toktow Kon.
XOropKy Tory
On4eeHyH 6enrucu3guruHUH MyHesaemecy 5 Akl pasaceiein ; R
(K napameTpu) 3 o6 Ty3er. ByayKTyry ° OKTOW  ABT.
. 3 Thiwkbl 6y3yKTyK . Toktow  Kon
15.8 OneKkTp KbIMMbINAATKLIYTbIH VY . Torrom Ast
3NeKTpAUK MyHe3aemenepy 16 Bauuka GysykTykTap o Toxrow Kon'
OneKTp KbIMbINAATKbIYTLIH 3NEKTPAUK 3nekTp
MyHe3aemernepy dupmanbik kepHek4yeae 6epunreH. 30 KbMMbINAATKLIMTEIH - o R Kon.®
NOALWUNHUKTEPUH
15.9 Kupuwiteru 6acbim ANMaLTLIPLIHGIS
. - ABT.
CopKbICMaHbIH ONTUMarnayy xaHa a3 aobyLTyy 32 Awblka YblHanyy o Toxtomw  Asr.
VILITEOCYHS XETULLYY YH4YH KUpUWTery 6acbim 40 UsiKanyyny . N AT
1-mupKeme KepCoeTYNreHAeM XeHre canbiHblLLbl TEMEHABLIYHA® o Toxtow  Ast
Kepek. . TokTow  ABT
Kupuwitern cneumdukansik 6acbiMabl 3CenTee yuyH 48 Awkepe xykTom e Toxrow Kom
Grundfos ekyn4ynyryHe kanpbifbiHbI3, anapabiH 49 AwKepe XyKTom o Toktow  Ast.
KOOpAMHaTTapbl HyckamaHblH apTblHAA . N AT
KEpPCOTYNreH. 55 Awkepe XykTem . Toxrom At
57 Kypy uwtee . TokTow  ABT.
16. By3yynapabl Tabyy )aHa oHA00
y3yynapa yy HA oo,
CUE XbIWTbIK
Sckepmyy 64 0STOPTKYUTYH . TokTow  ABT.
KnemmanbIK KymyHyH KankazblH TemnepaTypace!
4YeyyyO0eH xxaHa COPKbICMaHbI e woropy
aXkpipamyyodaH Mypoa, COPKbICMaHbIH 70 ONeKTP . Toxrow  Ast
asblebl ©4ypyn2eHAy2yHe KbIMBINAATKbIYTbIH
bIHaHbIWbIHbLI3 KEPEK, )XaHa aHbIH TemnepaTypach!
KOKycmaH KyliyycyH 6onmyp600 y4yyH TyTawTbIpyyHyH
YapasiapObl KOPYHY3. 77 By3yKTyKTapsl, . - ABT.
Ybi2yy4y cyrokmyK Kbi3amamkepaepouH Heruaru/pesepsayk
KyUywyHYH e asiekmp 1-6unampruy )
KbIliMbII0amKbIYapObiH e 6awka 89 AnanasoHnoH ° ABT.
o ThlWKapbl
myliyHOepOyH xaHa 6es1ykmepdyH y
3bIsIH 6051yyCcyHYyH ce6ebu 60/16020HA0( 6:1? A";;r‘;i;lypa""'”
vapa Kepyy 3apbis. 91 Juanazonson ° - ABT.
blcbik cyrokmykmy copoypyn ThilLKaphbl
Kyrowmypyyda, Kylyn KanyyHy 2-6unanprud
6os1myp6ooyy Yyapanapobl Kepyy 93 guanasoHaoH . - ABT
3apb”1_ ThlWKapbl
My3dak cyrokmyay MmeHeH mymymoapoa Benrunexrex
6y cyroKmyk MeHeH muiiuwkeHoe 96 z:::::':mo” . 7 ABT.
*apakam anyy KopkyHy4y 6ap. ThILIKAPbl CUTHATMbI
©76 x0ropy . - ABrT.
148 Temnepatypa
NOAWMNHUKTEPANH . TokTow  ABT.
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AbGanbi
E 3
8 .8
T I T
Koay xaHa TekcTu s 2k s
avcnneinae > o ZTo 2 >
> = x s >
- 3 53 E o
o s 92 @ ©
[ a =98 =% =
5 3 8% 2 3
™ ¥ X = x
OTe xoropy ° - ABT.
149 Temnepatypa
NOAWUNHNAKTEPANH o TokTow  ABT.
155 TokTyH koé Gepyy . TokTow  ABT.
ceknpuru
2-TemnepaTypaHblH
175 6unanpruymn R R ABT
[manasoHJoH
ThiLIKapbI
MaiinarbiyThbl
anMallTbipbiHbI3
240 NOAWUNHUKTEPAUH @ - Kon.®
anekTp
KbIAMbINAATKbIYTbIH
KbliMbINAATKbIYTEIH -+ @ - ABT.
241 dpasacbiHblH
ByayKkTyry . TokTow  ABT.
242 AMA npoueaypacsl . ~ Kon.

aTKkapblnraH xok?

"Kblpcblk ydypyHaa CUE XbIWTbIK ©3repTkyy
XKYMYLUYY PEXUMAMN COPKbICMaHbIH TUGKHE
kapabacTaH anmatuTblpar.

2 AMA (Automatic Motor Adaptation),
KbIAMbINAATKBIYTEIH @BTOMATThIK biHrainatiyycy.
BonroH nporpammansik Kamcbi3400A0 aKTUBAYY
amec.

3 QckepTyy 3.20 Tepesene GaluTankbira KeNnTMpUneT.

16.1.2 KbipcbIk cMrHangapbiH Kaipa OpHOTYY
CUE XbILTbIK 83r6pTKYYYHYH WLL XXeHAeMAYYNyryHae
6y3ykTykTap xe 6y3yynap 6onroH yuypaa
«MAVOATAHYY» UITM3MecuHaer Kolpcblk
CUrHangapAbiH TSMECHH TeKLwepUHU3. AKbIpKbl GeLl
9CKepTYYNep XaHa akbIpKbl 6eLl KbIPCbIK CUrHanAapbIH
KbIPCbIK >KypHaIbIHbIH MITU3MECKUHEH Kapooro 6omoT.
Kblpcbik curHangapsbl kantanasbin nanga 6onco,
Grundfos koMNaHWSACBIHBIH aanCcTepn MeHeH
GannaHbILLbIHbI3.

16.1.3 SckepTyy

OckepTyy akTuBayy 6onyn TypraHya, CUE XbIWTbIK
e3repTkyY nwTtenT. Cebebu YyeTTETUNMENNHYE
ackepTyy akTuBAyyY G6otoHYa kana 6epeT. AlipbiM
acKepTYynep Kelpcblk abanbiHa koTopyna anar.

16.1.4 KbipCbIK CUTHanbI

Kbipcbik curHanel nanga 6onrongo CUE XblwThik
©3repTKYY COPKbICMaHbl TOKTOTOT e KblPChIKTbIH
TYPYH® KaHa COpKbICMaHbIH TUOWHE Xapalla UTee
peXuMUH e3repTeT. BenymyH kapa.

16.1.1 OckepmyynepdyH xaHa KblpCblK
cueHandapbiHbIH mu3meau.

CopKblCMaHbIH ULITEBCY KbIPCbIKTbIH ce6ebuH
YeTTeTKEHAEH XaHa KblpCbIK CUTHamNbIH
KavTapraHgaH KMivH kanblbbiHa kener.

KbIpcbIKk CUrHanbIH KO MEHEH KanTapyy

* Kblpcblk curHanbiHbIH akpaHbiHaarsl [OK]
BackbluTbl 6acbIHbI3.

* [On/Off] 6ackbl4blH KK 0Ny 6acbIHbI3.

* KblpcCblk curHanbiH 6aliTankbira KenTupyyre xe
caHapunTuk kupuike DI 1 (ko€ 6epyy/TokTOLL)
xeHaenreH DI 2-DI 4 caHapunTuk curHangapabl
aKTUBOELWTUPUHMS,

Orepae KbIpCbIk CUrHanblH GawTankbira kenTupyyre

MYMKYH 6on6oco, 6yn curhangbiH cebebu

yeTTeTMNGEreHANKTEH Xe KbIPCbIK CUrHanbl

TOCMOJIOHTOHAYKTaH 6omyLy MyMKYH.

16.1.5 TOCMONOHIOH KbIPCbIK CUTHanbI
TOCMOMOHIOH KbIpCblk cUrHanabiH ydypyHaa CUE
XKbILLTBIK ©3repTKYY COPKbICMaHbl TOKTOTOT aHa
KbIPCbIKTbl TOCMOMOWT. COPKbICMaHbIH ULLIN
KbIPCbIKTbIH cebebn YyeTTeTunMennHye xaHa
KbIpCbIK CUrHanbIH 6awTanksl abanra kenTmpyy
aTkapblnmManbiH4a kanbibbiHa kene anbanT.
TOCMOMNOHIOH KbIPCbIK CUTHaNbIH GawwTankbira
KeNnTupyy

CUE XbILWTbIK ©3repTKYYTYH a3birbiH 6omkony
MeHeH 30 cekyHAra e4ypyHy3. OnekTp asblKTbl
KYM3Y3YHY3 XaHa KbIpCbIK CUrHanbIH 6awTanksira
KeNTUPYY YYYH KbIPCbIK CUTHAIbIHbIH
akpaHbiHaarsl [OK] 6ackbluTbl 6acbiHbI3.

16.1.6 XKapblk kKepceTKy4Tepy
Xapbibanaa xapblk MHOMKATOPNOPYHYH
yHKUMsnapbl 6epunreH.

Kapbik

KepPCOTKY4Y ApHanbiWbl

CopkbiCMa TOKTOLL
DYHKLMACBIHBIH XapAamebl
MEHEH ULLTENT e TOKTOTynar.

Orepae 6yn6yngece, copkbicMa
KONMAOHYy4y TapabbiHaH (CUE
KbILWTbIK ©3r6pTKYYTYH
VLITU3MECK), ThILLKbI KO& BGepyy/
TOKTOLL 3Ke LUMHA MEHEH
TOKTOTYNraH.

CopkbIcMa Kynryayy/euypyy

BacKbl4bIHbIH Xaphambl MEHEH
TOKTOTYIraH.

KblpCblk cUrHanbl e ackepTyy
6ap aKeHaUrnH KepceTeT.

Kynr. (kawwbin)

©uyp. (KbI3bin capbl)

KbIpcbik curHansl
(kbI3bIN)

16.1.7 CurHanabik pene

XKapgblibanga curHanablk penenepuHuH
dyHKUMsnapbl 6epunreH.

Tu6ém ApHanbliwbl
* Naspablk CopkbiCMa ULLITEAT
1-pene ° KbIpcbik curHanbl 3ckepTyy
P * MNanpananyy MannarbiuTbl
anvalTbIpblHbI3
» Daspabik CopkbicMa ULITENT
2-pene | Kblpcbik cUrHansl - AckepTyy

MavinarbiuThl
anMalTbIpbiHbI3

* MNanpananyy

OwoHzaov ane 24 cyp. kKapaHbl3.
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16.2 By3yynapabl Tabyy xxaHa oH[00

Sckepmyy

Knemmarnbik KymyHyH Kanka2biH 4e4yyO0eH aHa COPKbICMaHbl aXbipamyydaH Mypoa,
COPKbLICMaHbIH a3bl2bl 64yPYI20HOY2YHO bIHaHLIWbIHbLI3 KePEK, KaHa aHbIH KOKYCmaH KylyycyH

60/1myp600 y4yyH Yapanapobl KOPYHY3.

Ubl2yy4y cyrokmyK Kbi3MamkepiepOuH KyUywyHYH e 371eKmp KblliMbli0amkbi4apOblH e 6awka
myliyHOepdyH xaHa 6es1yKkmepOyH 3bisiH 6051yycyHyH cebebu 6016020H30U Yapa Kepyy 3apbis.
blcbik cyrokmykmy copdypyn Kyrowmypyyoa, Kylyn kanyyHy 6onmyp6ooyy yapanapobl Kepyy

3apbi.

My30dak cyrokmyay MeHeH mymymOapO0a 6yl CyroKmyk MeHeH muliuwkeHOe xapakam anyy

KOPKyHy4y 6ap.

TyTawTbIpyyHYH

Cebebu

OHA00 bIKMachl

1.

OnekTp KblAMbINAATKbIY
KYWry3ynreHaeH KUAnH uiike

a) OneKTp KbliMbINAaTKbIYKa ANEKTp
asblk 6epyy Xok.

A3blk kKabenuHuH By TyHAYTYH
TEKLIEPUHN3.

KnpGenr. b) CakTOO4TOP Kyityn KETKEH.

CaKTohoop,u,y alMalWTbIpbIHbI3.

C) ONeKTp KblIMbINAATKbIYTbIH
KOProo4vy aBToMaThl ULITEAN.

A3bIKTaHyy4y TapMaKkTbIH
napameTprepuH TeKLLEPUHN3,
aBTOMaTThbl 6awTanksl abanra
KeNTUPUHMI.

d) KommyTtauusnoouy 6aitnaHbiwTtapra

Xe KOMMYTauuUsanoody annapaTTbiH
TYPMOKTOPYHO 400 KETKEH.

KommyTaumsnoody GannaHbiwtapabl
e KOMMYTauMsnoody annapartTbiH
TYPMOKTOPYH anMallThipbiHbl3.

e) balkapyy YblHXbIpblHAArbI
cakTarbl4 Gy3yk.

CakTarbluThl anMallThipbIHbI3.

f) SnekTp KbliMbINAaTKbIY By3yK.

OneKkTp KblMbINAATKbIYTbI
anmMaLTbipbIHbI3.

2.

ANEeKTP KblMbINAATKbIYTbIH
KOproo aBTomMaThbl ULLITENT.

MwTeTkeHOEH KUAMH fapoo a) CakTtarbly Kyhymn KeTKeH.

CakTarblyThl anMalUThipbIHbI3.

b) Koproouy aBTomatTbIH
6annaHbilTapbl 6y3yk.

BaiinaHbiwTapabl TEKWEPUHNS, 3apbin
605Co - aBTOMATThl aNMaLUThIPbIHbI3.

c) Kabenaux 6upuryycy 60LworoH xe
3blfiHra yyyparaH.

Bupuryynepay TekwepuHua, 3apbin
6onco - 6eknTKNYTH e kabenan
anMaLTbipbiHbI3.

d) OneKTp KbliMbINAATKbIYTBIH OPOOCY

OneKTp KbIAMbINAATKbIYTbI

By3yK. anmaLTbipbiHbI3.
e) CopKkbiCMa MexaHuKarsblK XakTaH CopkKblCMaHbIH aryy4dy 6enyryHae
TOCMOJIOHTIOH. Galuka 3aTTapabiH 60nyLyH

TEKLIEPUHN3.

f) Koprooyy aBToMaTThiH OPHOTYYCY
©Te KUYMHE Xe Tyypa amec
[ManasoH TaHJanbin anblHraH.

OpHOTYYHY ©3repTyHy3 e aBToMaTThl
anMaluTbIpbIHbI3.

w

. Kaspe anektp

a) Koproouy aBTOMatTbiH OpPHOTYYCY
oTe KNYMHE Xe Tyypa amec
AvanasoH TaHAanbIn anbiHraH.

KbIAMbINAATKbIYTbIH KOproovy
aBTOMaThbl O3y ULUTEN KeTeT.

OpHOTYYHY ©3repTyHy3 ke aBToOMaTTbl
anMalTbIpbiHbI3.

b) Y6ak-y6arsl MEHEH TapMaKTbIH
YblHanyycy esrepyner.

TapmakTblH NapameTprnepuH XeHre
CanblHbI3.

c) Copkbicmaaa 6acbiMAabIH TYLIYYCY
oT6 KNYMHE.

XKymyLidy YekUTTUH Tyypa
TaHganraHbiH TEKLWEPUHU3.

. Koproo aBTomarthl nwitereH

a) OneKTp KbINMbINAATKbIYKA 3MEKTP
XOK, BUPOK COpKbICMa WULITETEH asblk Gepyy oK.

XKOK.

A3blk kabenauH 6y TYHAYTYH
TeKLeprHM3/a3bikTaHyy TapMarblHbiH
napameTprepuH TeKLEPUHN3.

b) CakTo04TOP KYWYN KETKEH.

CaKTo0uTOPAY anMaLlThipbiHbI3.

c) balukbl 6annaHbilTap xe
KOMMYTauuasbIk annapaTTbiH
Typmery 6y3yk.

KommyTauusnbik annapaTTbl
anMawTbIpbIHbI3.

d) Bawkapyy YblHXbIpbiHAATbI
cakTarbly by3yk.

CakTarblyTbl anMallThipbliHbI3

(4]

. CopkbIcMa TypyKcy3

a) Copyy4y eTkepme TYTYKTYH

OHAYPYMAYYIYKKS 33. TyypacblHaH KeCUIuiun eTe KN4nHe.

Copyyuy eTkepme TyTYKTY
TEKLWEPUHN3/OTKOPMSO TYTYKTYH NYKM
KanTangapblH TasanaHbi3.

b) Copyyuy eTkepmMe TYTYK MEeHeH
COpKbICMaHbIH OPTOCYHAArbl TUNKe
TONyn KanraH.

Copyyuy eTkepme TYTYKTY
TEKLEPVHN3/6TKOPMO TYTYKTYH NUKN
KkanTangapbiH TazanaHbia.

c) Copkblcma abaHbl copyn xarar.

Copyyuy 6TKepMe TYTYKTYH
GYTYHAYTYH TEKLIEPUHUS.
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TyTawTbIPpyyHYH Cebebu

OHA00 bIKMachl

6. CopkbiCMa nwwTen xaTaT, Gupok
CyyHy 6epyy XoK.

a) Copyyuy eTkepMe TYTYK MeHeH
COpKbICMaHbIH OPTOCYHAArbl TUNKe
TONyn KanraH.

Copyyuy eTKepme TYTYKTY
TEKLIEPUHU3/OTKOPMO TYTYKTYH UYKU
KanTangapbiH TasanaHpia.

b) Kabbin anrbiy xe kantapbim
KnanaHbl xabblk abanga
TOCMOJIOHTOH.

Kantapbim knanaHabl 6aLika
3aTTapfaH TeKLeprHM3 xaHa
TasanaHbi3.

c) Copyy4y eTkepme TYTYKTe
XKbINYbIKTaHYy 6onay.

Copyyuy eTkepme TYTYKTYH
GYTYHAYTYH TEKLIEPUHN3.

d) Copyyuy eTkepme TYTYKKe xe
copkbicmara aba kupau.

Copyy4y eTkepme TYTYKTYH
GYTYHAYTYH TEKLIEPUHNI.

€) OneKkTp KbIiMbINAATKbIYTBIH Basnbl
annaHbIin xaTar.

daszanapabl kanpagaH
TYTaWThIPbIHBI3.

a) Copyy4y eTkepme TyTYKTe
KbINYbIKTaHYy 6ongy.

7. ©UypreHaeH KMMUH copKbicMa
Teckepu GarbiTTa annaHat.*

Copyy4y eTkepme TYTYKTYH
GYTYHAYTYH TEKLIEPUHMS.

b) Kabbin anyyu4y xe kantapbim
KnanaH 3blsH GONroH.

KanTapbim kKnanadabl OHA0HY3/
anMaLlThIpbIHbI3.

¢) Kabbin anrbiy xe kantapbim knanaH
TONYry MeHeH xe auyblk abanga 6up
a3 TOCMOJIOHTOH.

Kantapbim knanaHgbl 6aLika
3aTTapfaH TeKLeprHn3 xaHa
TasanaHbi3.

a) CopKbICMaHbIH BanblHbIH GUAVKTUTM
GoloHYa Tyypa IMeC XeHre canyy.

8. Banabl ThIrbi3gooHyH
KbITYbIKTAHYYCY.

CopKblCMaHbl KYPOOHYH TyyparnbirbiH
TEKLEPUHM3.

b) Bangbl Tbirbi3afoo 6y3syk.

Banabl TirbI3J00HY anmaluTbipyy.

9. fobyLwTap. a) CopkbicMagarbl kKaBuTaums.

Coprlcmara KupuwiTe Tanan
KbINbIHYYYY MUHUManNAyy TasgHbl4TbIH
YOHAOYTYH TEKWEePUHN3.

b) Copkbicma BanblHbIH GUANKTUT
6otoHYa Tyypa aMec KeHre
canblHbILWbIHbIH cebebuHeH oop
vwiTen xaTar.

CopKblCMaHbl KYPOOHYH TyypanbirbiH
TEKLIEPUHN3.

c) ArperaTtTa pe3oHaHc b6ap.

CopKbICMaHbl KYpPOOHYH TyyparbirbiH
TEKLIEPUHUS.

d) Copkbicmaga 6enek 3attap 6ap.

CopKblCMaHbIH aryy4y 6enyryHae
6aluka 3aTTapabliH 6onyLyH
TEKLIEPUHN3.

10. Copkbicma evypynben xaTtat
(KYAry3yyHYH/e4ypyYHYH

a) ©4ypyyHYH 6acbiMbl 6T HYOH
YOHAYKKa OPHOTYNraH.

©4YPYYHYH 6acbIMbIHBIH YOHAYTYH
TOMOHOTYHY3.

aBTOMATTbIK TYTyMy 6ap

COpKbICMANApra KMpeT), b) CyyHy kepekTee KyTynreHre

KaparaHga ken 60J'Iy|'| YbIKTbI.

Copkbicmanblk arperaTTbiH
TaH4anblWbIHbIH TYypasbirblH
TEeKWepUHn3.

c) OpryTyy4y eTkepme TyTyK
KbINYbIKCbI3 AMEC.

OpryTyy4dy eTkepme TYTYKTYH
GYTYHAYTYH TEKLIEPUHMI.

d) CopKbICMaHbIH BarblHbIH alinaHyy
6arbITbl TYypa 9Mec OpPHOTYNraH.

3neKTp KbIAMbINAATKbIYTbIH
dasanapblH kaipagaH
TYTalThIPbIHbI3.

e) ©Tkepme TYTyKTep, knanaHaap xe
Yblnka kaTMapnapra TOMroH.

©TKepmMe TYTYKTepay, knanaHaapAabl
XK€ YblMKa Hbl TEKLWEPUHU3/TazanaHbI3
K€ anmalluTbIpbiHbI3.

f) MyMKYH, KONAOHYNyy4y edypryytep
6y3yK.

©uypryyutepay TeKLepUHN3 xe
anMaLlThIpbIHbI3.

1

e

a) ©uypyyHYH 6acbiMbl 6T YOH
YOHAYKKa OPHOTYNraH.

. Manpananyy y6akbiTbl 6T
YOH (KYIry3yy/eqypyyHyH

©4ypyYHYH 6acbIMbIHbIH YOHAYTYH
TOMOHAOTYHY3.

aBTOMATTbIK TYTYMY MEHEH

b) ©Tkepme TyTyKTep, knanaHzap xe
copKbicManapara Kuper). ) p YTYKTOD Aap

YbIMKa KaTMapJsiapra TONroH.

©TKkepMe TYTYKTepay, knanaHaapAb
e YbIMKa Hbl TEKWEPUHU3/TasanaHbi3
Xe anMallTbIpbIHbI3.

c) Copkbicma 6up a3 Tonyn KanraH xe
KaTMapnap TbIrbinbIn KanraH.

CopkbiCMaHbl TazanaHbl3.

d) CyyHy KepekTee KyTynreHre
KaparaHza ken 605yn YblKTbl.

COprICMaJ‘IbIK arperaTtTbiH
TaHAanblWbIHbIH TYYypanbIrblH
TEeKWepuHn3.

e) OpryTyyudy eTkepme TyTyK
XKbINMYbIKCbI3 AMEC.

OpryTyy4dy eTkepme TYTYKTYH
GYTYHAYTYH TEKLIEPUHMS.

* Kaape pe3epBamnk COpKbICMaHbIH Banbl Xaw ainaHaT, an eHaypywTyk aeddekt 6onyn caHanb6anT.
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KeckuH 6aw TapTtyynapra:

- Tyypa aMec 3MeKTpAMK TyTawTbipyy;

-xabayyHy Tyypa aMec cakToo;

- ANEeKTPAVK/TuapaBnmKanblik/MexaHukanblk TyTyMAapAbiH 3bisiH 6onyLuy e 6y3ykTyry;

- xabayyHyH maaHunyy 6enykTepyHyH 3bisiH 6onyycy xe 6y3ynyycy;

- nainfanaHyyHyH, TENNEeHYH, KyPOOHYH, KOHTPONAYK KapOONopAYH dpexenepuH xaHa LapTTapbiH
6y3yynap anbin KenuLmn MyMKYH.

XaHbinbIWTbIK apakeTTepan 6onTyp600 YUYH, Kbi3MaTKep YLy Kypoo xaHa nanganaHyy 6otoH4a KOnAoHMO
MEeHEH XaKLUblnan TaaHblLWbIn Ybiryyra TUAKLL.

Kblpcblk, 6aLl TapTyy xe UHUMAEHT naiga 60nroHAo TOKTOOCY3/aH xabayyHYH ULWNH TOKTOTYY KaHa
«pyHadocy» XKCK kbismaTTbik 6opbopyHa Kalpblnyy 3apbin.

17. TonTtompoouy 6yrompap*

YbirbiMaoo 6unauprudtepm

T
bIrbI300YYy KowyyHyH TM6M

wakek
YbIrbIMAOOHYH KYIOH UYbirbiMAabIH TYTYKTYK
CbISKTYY Tn6m AnanasoHy Kowyy @
3,
6unaupruum, VFI (m3/c) EPDM  FKM o c E o
) ]
I I ©VoI
g8 LE5E
T8 do&
VFI1.3-25 DN32 020 E . °
VFI1.3-25 DN32 020 F
3-25 DN32 020 1,3-25 DN 32 : :
VFI1.3-25 DN32 020 E . .
VFI 1.3-25 DN32 020 F . .
VF| 2-40 DN40 020 E . .
VFI 2-40 DN40 020 F
0 DN40 020 2-40 DN 40 * :
VFI 2-40 DN40 020 E . .
VFI 2-40 DN40 020 F . .
VFI 3.2-64 DN50 020 E . °
VFI 3.2-64 DN 20 F
3.2-6 50 020 2_64 DN 50 . .
VFI 3.2-64 DN50 020 E . .
« TyTyKTeOry
6unampruy VFI 3.2-64 DN50 020 F N R
GMHHWP1TZ‘ZBW8H VF15.2-104 DN65 020 E . °
TYTYIY 1. xaHa
Gunanpruy 1.4404 VFI5.2-104 DN65 020 F 52-104 DN 65 . .
* Ybiryy curHansl 4-20 VF15.2-104 DN65 020 E ' . .
MA VFI 5.2-104 DN65 020 F . .
« 2 chnaHey
« 6up ydyHaa M12 VF1 8-160 DN80 020 E . .
Gupuryycy meHeH VFI 8-160 DN80 020 F
5-meTpaunk kabenb 8-160 DN 80 ° °
« Kbickaua konaoHmo, _VF1 8-160 DN80 020 E . .
VFI 8-160 DN80 020 F . .
VFI 12-240 DN100 020 E . .
VFI 12-240 DN1 20 F
0 DN100 020 12 - 240 DN 100 * :
VFI 12-240 DN100 020 E . .
VFI 12-240 DN100 020 F . .
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TemnepaTypaHbiH 6ungupruuum, TTA
Pe3nctuBayy aneMeHT MEHEH TemnepaTypaHbiH
6ungupruumn Pt100, enyeedy TyTykTe GenruneHreH
@6 x 100 mm gaT 6acnac 6onNOTTOH xacanraH,

DIN 1.4571, xaHa B, DIN 43.729 TypyHaery 6aLu
6enyryHe kelHanraH 4-20 mA 6unaupruyn.
Bupuktupruy 6aw Pg 16 cainbik 6Gupuryy meHeH
6acklM acTbiHAa 60E0NTOH antoMUHUIA KyAMacblHaH,
pat 6acnac 6ypanrbinapaaH xxaHa HeonpeHanK

pe3nHazaH xacanraH TelleMeaeH AasipaanraH.
TexHuKanblk 6epunmenepu

Bunavpruy TyTymra runb3a y4yH 6EKUTKUYTUH e
Trewenyy @9 x 100 mm xe @9 x 50 mm 6Gmpu-
OMpUHe WanKkeLw KenreH aku TYTYKTepayH 6upeeHyH
XapAambl MEHeH KblHanraH.

Koproouy TyTy G 1/2 6upuryycy MmeHeH xxababinraH.
BeKknTKNYTM Xe Koprooyvy TYTYKTY ©3yHue ByiipyTma
6epuHus.

Tuén TTA (-25) 25 TTA (0) 25 TTA (0) 150 TTA (50) 100
©nyeenep —25 TeH 6awTan 0pgeH +25°C 0 pgeH +150 °C 50 6awTan 100 °C
aunanasoHy +25 °C yelnH YenmH YenuH YenmH
©n4YeeHyH TaKTbIrbl IEC 751 binamnblk, B knaccel, 0,3°C 1a 0 °C
Xoon 6epyy Koproryy TyTyry xok: 28 cekyHp,
ybakbiTsl, T(0,9) Maii TonTypynraH
cyyna 0,2 m/c KOProoYy TYTYK MEHEH: 75 cexyHa
KopnycTy koproo
Knaccol IP55
Ybiryyyy curHan 4-20 MA

A3bIKTaHYyyHYH

8-35 B yar-cys Tok

YblHanyycy
XKunbepunreH xaHa
3MC HypAaHyy4y EN 50081 re binanbik
(snekTpomarHuTTUK _KEAeprunep:
LaNKeLWTnK
) I?;;E?;ﬁywa EN 50082 re binambik

Kowymua xab6ayynap

Tuén Koproryu TyTyk

Koproryu TyTyk

BenyHreH wakekTUH BTynKacbl

29 x 50 mm 29 x 100 Mm
@6 MM enYeeYy TYTYK Y4YH KOProoyy rune3a gat
Cbinattoo 6acnac SINOX SSH 2 60n0TTOH xacanraH . 26 mm ?.“:SS:VGTV1T/\£K6VMW:I_GeKMTKMq'
TyTYyKTY G 1/2 Gupuryy. YTYKTY puryy.
250 Koproouy TyTyk
ks
G%
=75
L
A Tubun L
29x50 (49
100 29x 100 |99
ESI'IVHI'SH LUAKEKTUH BTYNKachbl

[
]

i %\
G%

45-cyp. Tbilwenyemayy 4yniime
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TemnepaTypaHbIH abipMa 6unaupruum,
HONSBERG

TemnepaTypaHblH 6unauprudtepm T1 xaHa T2
OPHOTYNyYy4y Xeprepaeru TemnepaTtypanapabl 6up
ane mes3runae enyeere apHanraH. TemnepartypaHbl
enyereHaeH 6awka T1 6ungupruuu, T1 xaHa T2
opTocyHAarbl TemnepaTtypanapablH TYLWYYCYH
9CENTee XaHa TOKTY Ky4eTKyY apkbinyy 4-20 MA
CUrHan TYPYHAO XbINbIHTLIKTbI 6epyy YHYH
aneKkTpoHAyk 6nok MeHeH xababinraH.

T2 6uUNaMpruyTeH Kenyy4y enyee curHanbl, TOKTYK
curHan 6onyn caHanraHablkTaH, T2 xaHa T1
6UNaMpruyTepanH OpTOCyHAArbl apanbik
canblLWTbIpMarnyy YoH apanblk xon 6epunreH 6onyn
caHanar.

46-cyp. KepYHYN TypraHgan, an makcumangbik
TemnepaTtypaHbl en4eeyy 6UNANPrudTUH CUrHanbI
Gornyn acentenrex | Ybiryydy curHanra a4 kaHgam
HaTblKa 6epbenT.

OLeHTUN, NITEeNWN YblkkaH TOKTYK CUrHan gaibiMa
4 6awTan 20 MA YelnHKM OH ananasoHao 60moT.

[} MA)
out (MA) ETSD1-04-020

ETSD1-04-050
—

Tubum

ETSD1-04- ETSD1-04-
020K045 + 050K045 +
ETSD2-K045 ETSD2-K045

OnekTpauk BUpUKTUpYY

T1xana T2
BUNONPTUYTEPUHUH
opTocyHaa: bacanaatyy
M12 x 1, DIN 43650-A
6GacaHaaTyy MEHeH ubiryy
cUrHanbl

CakTtoo Tem nepartypachbl

-45 6awTan +125 °C yeluH

Kbicka GupuryyaeH
KOproo

Ooba

KaTapbim ylongyynykraH
KOproo

Oo06a, 40 B yeiinH

CyIOKTYK MEHeH

TUAULLIKEH Oat 6acnac DIN 1.4571
maTepuanaapabiH 6onoty
GenykTepy

KopnycTy koproo knaccebl IP65

OMLL (anekTpo-
MarHUTTUK LLaAKeLLTUK)

XKnbepunreH xaHa
HypAaHyyu4y keaeprunep:
EN 50081 re binanbik

Tockoonpaykka TypykTyy: EN
50082 re binanblk

ETSD1- 04- 020 K

045 ©3reuenee

\ & BawTankbl
o s ’* ETSD1- Temnepatypa, T1.
| ‘\‘ /' | 0 °C Temnepartypacsl
Y A 04- 4 MA MaaHUCUHe
: S | T1-T2 3 LIaiikeL Kerner.
’ 3 Mepenan 2 20 °C TemnepaTypa
T I 4 I i T remneparyp % 020 20 MA mMaaHuCKHe
.50 -40 -30 -20-10 0 10 20 30 40 50 | °CI H Liankew kener.
50 °C TemnepaTtypachl
46-cyp. BUNANPIUYTUH MyHB3aeMenepy 050 20 MA maaHu1cuHe
LiankeLw Kener.
Copaypynyy4y
TexHukanbik 6epunmenepu CYIOKTYK MEHEH
ETSD1-04- ETSD1-04- K TUANLLKEH MaTepuan:
Tnéu 020K045+  050K045 + Har Gacnac DIN 1.4571
ETSD2-K045 ETSD2-K045 Gonory.
©Onyeernep AnanasoHy: Cearvny anemMeHTTUH
TemnepaTypanapabiH 0 feH +20 °C 0 geH +50 °C 045 ysyHayry:
Tywyyey (T1-T2) xe YenmnH YenunH 45 Mm.
(T2-T1)
ETSD2- K 045 ©3revenee
A3blgTaH)éyHyH 15 - 30 B yar-cya ToK
HblHanyycy ETSD2 BaluTanksl Temnepartypa,
Ybiryyuy curHan 4-20 MA 3 T2.

OnNYeeHYH TaKTbIrbl +0,3%FS Cop,u,ypyrlyyqy CYIOKTYK
Kavipa on MAVVITVK +1%FS MeHEH TUNWLLKEH MaTepuan
P3 SHAYPYWMAVYILY o K [laT 6acnac DIN 1.4571

:Iigogr; 6epyy ybakbITbl, 2 MyHeT 6onory.

- — 045 Cearuy anemMeHTTuH
>Kon GepunreH arinaqa . yayHayry: 45 M.
HENPOHYH —25 TaH +85 °C ka YyenunH
Temneparypachbl
T1xaHa T2 °
BUNOUPTUYTEPUHNH —257en 65;%1" +105°C
XKYMYyLLIYY TeMnepaTypchbl
T1 xaHa T2
OUNANPruYTEPUHUH 300 ™, arepae kabenb
opTocyHAarbl akpaHpanraH 6onco

MaKcumangyy apanbik
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AlinaHa YyeipeHyH TeMmnepaTypacbIHbIH
oungupruumn

7
> 3 2
BunavpruyTuH E c g
T™MOM s 8 ©
3 E b
= Q C s
[ x oI
AnnaHa 4epeHyH tmg 6a_|.ﬁ1qan
TemnepaTypacbiHbiH - WR 52 . o
Gunavpraan DK: Plesner +§gm(ll:|'a

ManganaHyyHyH oop wapTTamMbl Y4YH
oungupruyTep

BacbimabiH Danfoss Gungupruyn BackimaapaeIH

AnanasoHy
TOoNTOMAO [6ap]
0-2,5
* BupukTupyy: 0-4
G 1/2 A, DIN 16288 - B6kt 0-6
* OnekTpaunk 6upuktupyy DIN
43650 wrekepn 0-10
0-16
* 2 M y3yHAyKTarbl 3kpaHganran 0-25
kabenu meHeH MBS 3000 6acbim 0-4
6ungupruum bupukTupyy: G 1/4 A,
DIN 16288 - B6kt 0-6
« 5 kabenauk KelckbluTap, kapa 0-10
« PT yorynTyy 60toH4Ya KONAOHMO, 0-16

00400212

LimpKynaumnsnbik KONAoOHYyynap y4yH 6acbiMAabIH
TYwyy 6unaupruutepu

Bacbimaap-
AbIH
AvanasoHy
[6ap]

BacbimabiH Grundfos DPI Tywyy
6unanpruuu

« 0,9 M y3yHayry MeHeH aKkpaHganraH
kabenb MeHeH 1 6unaupruy, 7/16"
BUpUKTUPYY

« ay6anra kypoo yuyH 1 opurnHangyy
DPI kpoHLWTEHN

* 3NEeKTP KbIAMbINAATKbIYTA KYPOO YUYH
Grundfos 1 kpoHLWTENH

* BUNANPIUYTY KPOHLUTENHTE OPHOTYY
YUyYH 2 6ypanrsl M4

*« MGE 90/100 ge kypoo y4yH 1 6ypanrbl
M6, e3y can Tywypyy4y

* MGE 112/132 pe kypoo yuyH 1 Bypanrsi
M8, e3y can Tywypyydy

* MGE 160 ge kypoo y4yH 1 6ypanrbl
M10, e3y can TyLypyy4y

* MGE 180 ge kypoo y4yH 1 6ypanrbl
M12, e3y cait TyLuypyy4y

* 3 KanuNnapAayy TYTYKTep, Kbicka/y3yH

* 2 butuhr, 1/4" - 7/16"

« 5 kabenauk kbickbl4Tap, kapa

« Kypoo xaHa nanganaHyy 6otoH4a
Macnopt, KongoHmo

* TexHuKanblk TENNee y4yH TONTOMIo
Hyckama

0-0,6

0-1

0-25

0-10

BacbiMabiH Tywyy 6unanpruyanH, GUNaMpruyTH
Makcumangyy xon 6epunrex 6acbimbl,
copkbicMagarbel 6acbiMAbiH Makcumangyy
TYLWYYCYH® KaparHaza xoropy 60nroHgow Kbinbin
TaHAaHbI3.

BacbimabiH Grundfos RPI 6unaupruytepum

T =
© T = 2
© >T o &
7 o> &S5 DF g
T > S I= 6o fa
= z 20 &> E3Z O=X
5 o 8% E9 W9 £k
= © Q> L OX
= = x oc o> %o IS
g Q @ £S 535 32 %2
i [ X o or <2 8¢
0-0,6
0-1
0-1,6
Bacbim 0-25
GUnaMpriIM RPI Grundfos 0.4 4-20 12-30 G 1/2
0-6
0-12
0-16

BuUnanpruyTepanH CUrHanMbIH KyuTeryy

S1001 PSU CbinaTtroo

SI1 001 PSU, anekTtp
asblkTbiH VFI, DPI xaHa
24 B y3r-cy3 TOKTYH a3blk
YblHanyycy MeHeH 6aluka
OunNanpruyTep Y4yH,
ThILWKbl Gynarsl 6onyn
caHanar.

Asblk 6ynarbl arepae
TPaHCMUTTEP MEHeH
KOHTPONAOryuTyH
opTocyHAarsl kabenaunH
y3yHayry 30 m awwca
nanganasbinar.

CIU 6epunmenepuH 6epyyHYH 6noktopy

47-cyp. Grundfos CIU 6epunmenepuH 6epyyHyH
6nokTopy

CIU 6epunmenepuH 6epyyHyH 6rnoktopy
6epunmvenepamn 6epyyre apHanraH, Mucarnsi,
enyeenepayH MaaHunepu xava TPE
CopKbiCManapbl MEHeH Yl ninHaerun
KOMMyHUKaumsinapAabl 6awkapyy TyTyMyHYH
opTocyHaarbl 6enrunexred maanunep. ClU
6noryHyH kypambiHa 24-240 B yar-cy3s./e3repm.
TokTyH CIM KblHanraH asbik 6ynarbl xaHa Moaynb
kupeTt. CIU 6noryH DIN-peiikana opHOTyyra xe
py6anra 6ekutce 6onor.

GrA 6118
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(9)) enciqadiay

CbinaTtToo Fieldbus npoTtokony
CIU 100 LonWorks

CIU 150 PROFIBUS DP

CIU 200 Modbus RTU

CIU 250** GSM/GPRS

ClU 271** GRM

CIU 300 BACnet MS/TP

CIU 500 BACnet IP

CIU 500 Modbus TCP

CIU 500 PROFINET 10

* KepcetynreH 6ytomaap xxabayyHyH cTaHAapTThIK
TONTOM/0OCYHa/TONTOMYHa KUPTU3UIITeH aMec,
Xapaamubl Ty3mek (akceccyapnap) 6onyn
caHanar xaHa e3yHu4e bynipyTma 6epuner.
Herunarn xobonop xaHa waptTtap Kenuwumae
YareingblpbinraH. Tontomgoouynap 6otoH4a
TONyK MaanbeiMaTTbl KaTanoraopaoH kapa.
Yuwyn xapaamybl Ty3MeKTep xabayyHyH
(TONTOMAYH) TONTOMAOOCYHYH MUNAETTYY
anemeHTTepu 6onyn caHan6anT.

Kapaamubl TY3MeKTepAYH KOKTyry, anap
apHanraH Hermaru xabayynapabliH NTee
XOHASeMAYYNYTYHe TaaCupuH TUIArM3benT.

** AHTEHHa TONTOMro KUp6enT.

18. Byromay yTMunusaumanoo

OHOYPYMAYH HETU3IN XKETKEH Yern KUNNHKN:

1. OHO00 Xe anMaLlThIpyyCy kapanraH amec Gup xe
6u1p Heye Hernarm 6enyKTepPAYH ULITEH YbIryycy;

2. 9KOHOMMKanbIK XXaKTaH nanganaHyy KaxeTcus,
OHA00r0 XaHa TeXHVKanbIK Tenneere YbirbiIMabiH
ken Gonyycy.

AtanraH 6yioM OLWOHAOW ane TYNyHAep XaHa

TeTUKTEP IKONOrMsA TapMarbliHAArbl XXeprunukTyy

Mblii3aMaapAblH TanabblHa binaibik YorynTynyn

KaHa yTunusauusa 6onyuuy kepek.
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19. Dasppnoouy. Ulwutee meeHeTy

OHAYpYYYY:
Grundfos Holding A/SKoHuepH#,
Poul Due Jensens Vej 7, DK-8850 Bjerringbro, JaHus*
* OHAYPYYYY ONKeHYH Tak atanbillbl )kabayyHyH
vpMarnbik TakTacbiHAa KOPCOTYITeH.
©HAypyY4y TapabblHaH biirapbiM yKykTanraH agam:
«pyHadoc Uctpar KUK
143581, MockBa 06nycy, ICTpUHCKWI p-0HY,
JlewkoBo k., 188-yn, TenedoH: +7 (495) 737-91-01,
BMNEeKTPOHAYK NOYTaHbIH Aaperu:
grundfos.istra@grundfos.com.
EBpasunsanbik 9koHOMUKanbIk BUPUMANKTUH
TEPPUTOPUSACHIHAATEI UMMNOPTTOOYYNap:
«MpyHadoc Mctpay KUK
143581, MockBa obnycy, IcTpuHCKuii p-oHy,
INewkoBo k., 188-yin, TenedoH: +7 (495) 737-91-01,
AMNEeKTPOHAYK NOYTaHbIH Aaperu:
grundfos.istra@grundfos.com;
«pyHadoc» KUK, 109544, Mocksa L.,
LLkonbHas key., 39-41, 1-umap.,
TenedoHy: +7 (495) 564-88-00, +7 (495) 737-30-00,
BNEeKTPOHAYK NOYTaHbIH Aaperu:
grundfos.moscow@grundfos.com;
«pyHadoc Kazakctany» XK4LLU
KasakcTaH, 050010, Anmartbl w.,Kok-Tobe K-MKp-H,
Kbi3->Knbek keu., 7, TenedpoH: +7 (727) 227-98-54,
ANEeKTPOHAYK NOYTaHbIH Aaperu:
kazakhstan@grundfos.com.
XabpayyHy caTyy apexernepu xaHa LuapTTapsbl
KenuMMAEPAVH LapTTapbl MEHEH aHblkTanar.
XKabayyHyH nwtee meeHeTy 10 xbingbl TY3eT.
[aiibiHpanraH Kel3mart Kbinyy MeeHeTy Oy TkeHAeH
KWIWH, xabayyHy nanganaHyyHy yLyn kKepceTyuTy
y3apTyy MyMKYHAYTY 6oloHYa Yeunm kabbin
anblHraH4aH KuiinH ynantyyra 6onot. XKabayyHy
yLIyn JOKYMEHTTUH TananTapblHaH aiiblpManaHraH
fAaiibiHgansiw 6ooHYa nanganaxyyra xon
G6epunbenT.
XabpayyHyH Kbl3amaT Kbiflyy MEeHeTYH y3apTyy
6oloHYa ULWITep, agamaapablH XKalloocy XaHa AeH-
COONYry Y4YH KOOMNCY3/AYKTYH, ainaHa-4enpeHy
KOProoHyH TananTapblH asantnactaH MbliidamMmaapabiH
TanantapblHa binanbIK XyprysynyLy kepek.

TexHvKanblk e3repyynep 6onyLy MyMKyH.



20. TaHrakTbl yTunu3auussnoo 60H4Ya maanbimaTt

Grundfos komnaHusAcbl TapabbiHaH KONAOHYNYY4Yy OPOMOJAYH KaanaraHgau TYpyH 6enrunee
60l0HYa Xannbl MaanbimaTt

OpOMOJ‘Iy TaMak-all a3blKTapbl MEHEH KOHTaKTTa 60nyyra apHanraH amec

Opomony/x)apaamubl
opomMmonaoouy
KapaxaTTapbl aHAaH
»)acanraH matepuanabliH
Tamranbik 6enruneHuwn

OpomornyHyH/)apAaMuybl OpOMONA00YY

Mon 4yy maTtepuan
OPO onAocouy matepua KapaXxaTTapblHblH aTanbiWbl

KyTynap/ykekTep, canbiHmanap,
TelwemMenaep, anabiHa Koury4tap, Toprop,
dukcaTopnop, kanToouy maTepuan

Karas xaHa kapToH (rodpanaHraH kapToH,
karas, 6aluka kapToH)

™S

T
>
T

YkekTep (TakTannyy, aHepaaaH, xbiray
6ynanyy noutagaH xacanrasgap), angbiHa
KoWryyTap, Topaoryytap, anbliHbin koona
TypraH kantangapel, nnaHkanap,
dukcaTopnop

>

Kbliray xaHa xblra4y matepuangapsbl
(Kblray, ThirblH)

g
[

_n
o
Pl

>

Kantamanap, MyLweKTep, XbinTbipakTap,

(TOMOHKY KbIUTbIKTArbI GawwTbikTap, aba-kebyKk4e XKbInThipak,

g
[

nonuaTunex
) dukcaToprnop

LDPE
< Thirbl3goo4y Teluemenaep (KbinTbipak A
5 (KOropky XbILWTbIKTarbl mMaTepuanaapblHaH xacanraHaapsbl), aHbiH
2 nonuatunex) nynHae aba-kebykyenyy xbinTbipak,
C cukcaTopnop, TONTypynyyyy matepvan

HDPE

MeHonnacTtTaH A
(nonucTupon) )acanraH Tbirblafoo4y TelemMenaep LA

PS

KombuHauusinaHras opomon (karas »xaHa

«CKUH» TUBUHAET OPOMOST
KapTOH/MNacTuK) C GUHAErv opomo

P>

C/PAP

OpomonayH xaHa/xe xapAaaMybl OpOMOIA00HY KapaxaTTapAblH ©346pYHYH 6enrunexHuwnte keHyn 6ypyyHy
cypaHabblI3 (aHbl opomonay/KapaaMybl OpOMONA00YY KapaxaTTapabl 4aspAooyy-3aBoAAYH ©3YHAS Xa3sraH kesae).
3apbin 60nroH yyypaa, pecypcTy CakToo )aHa 3KONOruanblk HaTblkanyynyk makcattapeiHaa, Grundfos
KOMMaHUACH OPOMOITYH XaHa/e xapAaMybl OpOMOIL00YY KapaxaTTapAbl kanTanan kongoHo anart.
[aspnooyyHyH Yeunmu GotoHYa opomony, kapAaMybl OpPOMONA00YY KapaxaTTapbl, )aHa anap aHaaH xacanraH
maTtepuangap e3repTynreH 6onywy MyMKkyH. AkTyanayy maanbiMatThl ywyn [acnopT, OpHOTYY XaHa UWTeTyy
60otoHYa KONAOHMOHYH 19. [Jaspdooyy. Muwmee mMeeHemy 6enymMyHAe KepceTynreH Aasp NpoayKUNsiHbI
fAasipfoodyAaH Taktan anyyHyagapasl eTyHebys. Cypan-6unyy ydypyHaa npoaykTTyH HOMEPUH xaHa xabayyHy
[asipfooYyy-enkeHy KepceTyy 3apbin.

153

Kbipreizua (KG)



(V) nquaimg

Swytptu (AM) SGnwnpdwu 6L 2whwagnpsdwl Wuduwaghp, 2ERLUwnY

fAYULYUUNFE3NFL
kg
1. Uuunwugnrpjwl nkhuuhywjh
yGpwptpjw) hpwhwugubn 154
1.1 dwuwnwpenrh dwuhu nhnhwUnLn
wnbnGynLpnLultn 155
1.2 Upunwnpwwnbuwyh ypw Lpwlubph W
JwywagnpnipnLulbnh Lpwlwynipjnlup 155
1.3 Uwwuwnynn wuduwlywaquh
npwywynpnedp W nLunignudp 155
1.4 Uudunwlgnipejwl inhubhyuwih
hpwhwugutphu shGnlGinL nGwpncd
Junwlgwynp hwnlwlplbnp 155
1.5  UWhuwwnwlph wwnwpned
wldwnwlgnipjwl inbhubhyuwhu hEwnlgind 155
1.6 Uuduwugnipjwl nkhuuhlwih gnignudutn
uwwnnnh jud uywuwnynn wbduwywaquh
hwdwnp 155
1.7 Sthuhywywl uywuwnynrd,
unnLgnnuywu quuncdutin W wnbnwnpnud
Juwuinwnthu wudinwugnipjwl wnkuuhyuwih
yGpwpbpjwi gnignudutn 155
1.8 hupuntpnyu yepwuwnpwynpned W
wwhGuwnwhu hwugnygutph no
nGunwutnh ywwnpwunnd 156
1.9  Cwhwgnpddwl LuU[anLJLqunl:.lh nbdhuutp 156
2. Stnwthnjuncd b wwhwwunwd 156
3. QuwuwnwpnEend bLgwlltph W
dwwagpnrpjnitiutph bawbwynipeyntlp 156
4. Upunwnpwwnbuwyh dwuhu punhwuncp
wnbnGynLpjnLuutp 156
5. Quptprwynpnd b mEnwithnfuncd 159
51  Qwpbpwynpnd 159
5.2  Sbnwthnpuncd 159
6. YhpwndwlU npnpunp 160
6.1 JdGpwdnynn htnnLyutn 160
7. QnpdbinL uyqpniupp 160
8. Ubkhuwuhywlwl lIu.luh hwyjwpwlygnid 160
8.1 hunnnulywown 161
8.2 Ununcyh ybGpwgnud b pperdwl dwpnud 161
8.4 Jhppwghwltpp Ubnunn htuwyutp 162
8.5 @ppnwltpnhputn 163
8.6 3GlLwuw) 163
8.7 nmownwnpnid 163
8.8 UtnJwyubph wnntthh nhppp 163
8.9 Swbdwhiwywu utnuwmntuhkh inbnwnpnLd
wwuwnh ynpw 163
8.10 Stnwnnnd 2hunLejnLuhg nnLpu 163
9. ElGyunpwywl uwppwynpnidubph
Udhwgniup 164
9.1  UldunwugnLpejwl wnbhuuhywih ywunulbp 164
9.2 ElGyunpwywl wwonmwwlnieintup 164
9.3 ElGYwnpwawndhsh uunigdwl dhwgnidp 165
9.4 Ugnwlpwuwjht ubndwyutph Jhwgnwdp 167
9.5 Bhawn mEnwnpnud EEYunpwdwguhuwywu
hwdwuwntntihnientu wwhwugUbph
hwdwawju 169
9.6 Nwnhnpuwlgwnpndutph $hiinptp 170
10. Iwlauncd 2whwgnpddwlp 170
101 tunnnwywownh Jugned 171
10.2 Mndwh |gnd 171
10.3 Mwunwndwl nLnnnipjwu yspwhuynnnieintu 171
10.4 Mndwh gnpswnyncdp 171
10.5 Lhutinh fugqwbdph 2npwgnid 171
10.6 Uhwgntdutph hwéwhiwywuntejniup 172
1. CwhwagnpdnLd 172
111 Upfuwuwnwuph ntdhd 172
11.2  Ywnwywpdwu ntdhdubpp 172
11.3  Swuyh nkuntpynLu 174
11.4  YwnwjwpUwl wwub| 176
11.5 8wuy DL"HULnI-r‘ sqeuLL,br‘ 177
11.6 Swuy culuanrosnty 177

kg
11.7  8wuy vhsuYy 178
11.8 8wuy SGJCNFU 181
11.9 Ywpgqwynpndubph wnwglwjuncpintup - 190

11.10 Ywnwdwndwl wpunwphu wgnwlpwuubp 190

12.  SEhuhjuwlywl uywuwpyndp 192
121 Swdwhuncpjwl Yepwwihnfuhy 192
12.2 Mnuy 192
12.3 ElGYwnpwwndhy 192
12.4 Ununnunjws wndwbp 192
12.5 Muwhbunwdwutn W tnGhuuhyuywlu
uywuwnyuwu |pwywaqutn 193
13. Cwhwqgnpdnidhg hwuntd 193
14. MuwuwwunLpjntt gwdp
gtipdwuwmhdawulutphg 193
15.  SGhiuhjwlwl wndjuiutp 193

15.1  dbpwundnn hGnnLyubph gEpdwuwnhéwup 193
15.2 Iwdwhuncpjwl Yenwwihnfuhsh

hEuwdwpuhu 193
15.3 UpwnwphUu ywydwuutp 193
15.4 Ubndwyutph aguwl Udndtuwn 194
15.5 Uwwhnyhsubpp W Jwincfuh hwndwoépp 194
15.6 UnLwnptp W Gipbp 194
15.7 Qujuwjhu du2Uwu Jwlwnpnwy 195
15.8 ElGUunnwowndhsh ElGYnpwywu

pUuncpwantn 195
15.9 Unuwnph dpw supnid 195
16.  Uluwppnipjnilubph hwjnbwptpnudp W

JGpwgnidp 196
16.1 Iwdwhuncpjwl YEnwwihnfuhy 196
16.2 Uluwppntpeintultph hwjwnbwpGpnudp W

yGpwgnudp 198

17.  Lpwywqunn wpunwnpwnbuwyubp 200
18.  Upwnwnpwunbtuwyh ogunwhwuncd 204
19.  Upwnwnpnn: SwnwjnLpjwl dwdlytin 204
20. Quwpbkph ogunwhwudwl YyEpwpbpjw

wnbnGYwwynipejntu 205
Swybwd 1: 206
Swybwd 2: 206

Lwhuiwqgnrpwgnid

Lwhupwl uwppwynpdwl inGnunpdwl
wtuwnwupubphlt wugubp wuhpwdtwn £
dwUpwdwul ncuncdbwuppby ingjuwy
thwuwnwpninep: Uwuppwynpdwl
unbnwnpnidp b awhwqnpénidp wbwnp £
hpwhwlwgybl ndjw| thwuwnwpnph
wwhwluglbphl, huswbu bwl inEnuwlwl
unpdtphl W uunuubphu
hwdwwwwnwufuwl:

1.  Ubudunwugnrpjwl inGhubuhluwyjh
JGpwptpw) hpwhwugutp

Lwhuwqgnrpwgnid

Syjwj uwppwynpdwl pwhwaqnpénrdp
wbwnp E uwmwph npw hwdwp wuhpwdtwn
qhwnbhpUutn b wfuwinwlpuyhl thnpé

nLubgnn wudbwluwqup:
Uwhdwluwithwly $hqhywluwli, dinwynp
nituwyncpynilbpny, inGunnnipywl W
(unnnipjwl uwhdwlwihwly

huwpwynpnrpyniubpny wbéwlg wbwnp sk
nyy| i 2whwagnnpédby inyjuyg
uwppwynpncdp:

Upqbynid E uwppwynpdwl dnwn pnnlby
GpEluwubphu:



11 Quwuuwpnpreh dwuhu punhwuncp
wmbnbynLpjnLliubn

Wualuwaghpp, SEnwnpdwu W 2whwagnpsdwl
adtnuwnyp Uepwnnd £ hhduwywu hpwhwugubp,
npnug wtinp £ hGnlt) inGnwnpdwl, 2whwgnpddwu
W nEhulhywywl uywuwnydwu pupwgpntd:
ItGuinlwpwp, Ununwdtinitg W 2whwagnpddwl
hwléubnLg wnwy npwlp ywpunwnhp Yepwny
wbwp E nLuncdbwuhpybl hwdwwwwnwupuwl
uwwuwnynn wudbwywaguh Ywd uwwnnnh ynnuhg:
Syjw| dnuwpyp whwnp £ Uainwwtu ginuyh
uwnpwynpdwl 2whwgnpddwl wjnpneu:
Wuhpwdtipwn £ Yuwnwnt ng Uhwju

1. Ubywnwignepywl inGulhlyuyh Jepwptnguwy
hpwhwlqutn pwduncd LpJwd wuyunwlgnippjwu
punhwuncp wwhwugltnp, wj bwle Ujncu
pwdhuutpnid Updwd wuywnwugnipjwl wnbhuuhywh
JGpwptnw) hwwnnwy hpwhwugqutnp:

1.2 Upunwnpwwnbuwyh ypw bpwuutph W
dwlwgpnrpjnLuutph
UawlwynLpjntup

UuJuhpwuwbu uwppwynpdwu ypw Upgwd
hpwhwuqutpp, ophuwy
e ujwp, npp gnyg £ wnwhu yunwndwl nLnnnipjniun,
« yGpwunynn henntyh dwwnnigdwu hwdwn
Lwhiwwnbudwd dugnLdwihu yupdwhunnnwyh
Lpwlnp,
wbwnp £ hGnlb ywpwwnhp yuwpgny W
wwhwuwub] wjuwbu, npwytugh npwlp huwpwynp
[lhuh Yupnuwi gwllwgwd wwhh:

1.3 Uwwuwpynn wudbwywquh
npwlywynpnidp W nLunignudp

Uudbwywadp, npu hpwlwlwguned £ uwppwynpdwl
2whwagnndnLdp, inEhubhywywu uywuwnynwdp W
unnLgnnwywl quuncdubipp, huswtu Lwle
uwnpwynpdwl wnbnwnnpnidp, wtwp £ nlubuw
Yuwwnwpynn w2uwnwuphl hwdwwwunwupuwlu
npwywynpned: Iwngbph 2pgwtwyp, npnug hwdwn
wwwnwuhiwuwwnt £ wudbwywaqup W npnup Uw
wwnuwynp £ ytpwhuyt, huswtu bwle upw
hpwywuntejwl 2npwlwyutnp whwnp £ hunwy
uwhJdwuybl uywnnnh Ynnuhg:

1.4 Uluyunwlgnrpjwl nkhuuhywih
hpwhwUuqutphu shEwnl b inL nEwpnLd
Juwugqwynp hEnmlewuputpp

Uudwnwugniejwl inthubhywih yepwpetnjuwy
hpwhwuqutphu shGuinltp Yuwpnn £ hwugbgut
huswGu Jwnnnt Yjwlph W wennontpjwl hwdwn
Junwugqwynp hGunlwlplbph, wjuwbu £ unwug
wnwgwglt 2pgwyuw dhgwduwyph W
uwnpwynpnedubph hwdwp: Uudwnwugnipjwu
inthlihywjh ysnpwptnjwg hpwhwlqutph
sywwnwnpndp Ywpnn £ hwugbgub bwle Juwuh

thnfuhwinnigdwl Yapwptinjwi pninp Bpwi2iuppughu
wwnuwynpnipntultph stnwnydwun:
Uwulwydnpwuwtu, wuywnwugnrejwl inkhubhywh
JGnpwptnjwi hpwhwuqutGph sywnwpnedp Ywpnn £
wnwyowglb|, ophuwy

uwnpwynnpuwl Ywnplnpwanl gnpdwnenypUbnh
huwthwuncd,

nbGhulhywywl uwywuwnpydwu W yepwlunpngdwl
hwdwn uwhdwuwd dGennutnph
wlwpnyntbwybunnep)nLy,

ElGYunpwywl Ywd JEhuwuhyuywl gnpdnuutinh
wanbgnipjwl hGnlwlpny wuduwywaquh
wnnnonLprjwl W Yjwuph hwdwnp Junwugwynp
hpwyhdwy:

1.5 UWhuwwmwluph Yuwwmwnpnid
wuywnwlugnipjwl wntuuhywjhu
hGinlEiny

Uphuwwnwupubnpu hpwywlwgubhu wewp £
JuwwnwnytU wudnwugnipjwl wnGuuhlwih
yGpwptnjwy unyu thwunwpenend UepYuwjwgywd
hpwhwugutinp, wudwnwugntejwu nthuuhywih
JGpwptnw) hwdwwwwnwuhuwu waquihu
Jwpgwnpwantnp, huswbu bwl uwwnnnh Unn
gnnpdnn’ w2huwwnwlplbnh Ywwnwndwl,
uwnpwynpdwl 2whwagnpddwl W wugunwlgnipjwu
nGhuuhluh Jtpwptinjuw gwlugws utinphlu
Yungunpwantpp:

1.6 Uuywnwlgnrpjwl nGubuhlywjh
gnignidubp® uywnnnh Yud
uywuwnpynn wubdbwywquh hwdwnp

Upgbyned E wwywdnUunwdt) 2updwywu
hwugnygutph W dwubph wnjw yw2wunwwuhy
thwyngutnpp uwppwynpnidp 2whwgnndbine
pUrwgpnLU:

Rwnpywynp £ pwgwnt) yunwlgh wnwowgdwu
huwpwynpnipntup Yuwywd ElGynpwEltpghwih
htwn (Jwupwdwuubph hwdwp wntGubp, ophuwy EYY
W wnEnwywu Eubpgudwwnwywnwnnn
anUuwpynLpeintlubph Ywpqunpwantnp):

1.7 SEpuhjwywl uywuwpyned,
unnrgnnuwl quuncdubp b
nbnwnpnd Juunwptihu
wuywnwlgnipjwl ntlubuhywjh
JGpwptpjw gnignidutn

Uwwnnnp wbwp £ wwwhnyh tnEhubhywywu
uwwuwpydwu, unnLgnnywu quuncdutbnh W
wnGnwnpUwu pninn w2fuwwnwupubph Yuwnwnndp
npwywynpdwd dwulwgbnutiph ynndhg, npnug enyj|
E wnpdwd Juwnwnt bdwb wphuwwnwuputn W npnup
pwywpuwn swihny inGntlwgyt GU wyn
w2huwwnwlplbph JwuhU' tnEnwnpdwu W
2whwagnpéuwl dEnuwpyp JwupwdJwulu
nruncdUwuhntine pupwgpntd:
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Pninp w2huwwnwlipltnp wwnpunwnhp Yepwny whnp
E hpwywuwgytl uwppwynpnidp wupwnwd
Jhswynrd: Uwnpwynpniup uwuqubgubihg whwnp £
wlywjdwl wwhwwudh gnpénnnipnLtuutph Ywnan,
npp Lywpwagnywd Enbnwnpdwt W awhwgnpddwu
dGnuwnyncu:

Uphuwwnwupubph wjwnpunhu wudhpwwbu wtwp £
Unphg nnGnwnpytl Ywd vhwgytu pninp
wwwdnunwdywd ywounwwuhy b wwhwwunn
uwpptipp:

1.8 bupunLpnyu yEpwuwppwynpned W
wwhbBuwnwjhu hwugnygutph nL
ntunwutph ywunpwuwnned

Uwppwdnpnidutph yepwuwppwdnpnidp W
thnthnfuncdp enuy| E tnpdnid Yuwnwpt Jhwju
wnuwnpnnh htwun hwdwéwjubgutin nGwpnd:
dhpdwjhu ywhGuwnwihu hwugnygutpp W
nGwnwiutpp, huywtu bwle ogunwgnpdUwl hwdwn
wnuwnpnn puyGpnipjwl Yynnuhg pniyjwnpyuwd
[nwywauh pwnwnnphgutpp, bwhiwwntGugwsd Gu
2whwagnnddwl hntuwihnieintup wwwhnytint
hwdwn:

Ul wpunwnpnnutph Yynnuhg wwunpwunwd
hwugnygutph W nGunwutnh Yhpwrenwdp Ywpnn £
hwugbigut| Upwu, np wpunwnpnnp Yyhpwdwnpdh
wwwunwupuwbwwnydnieintt YnGp winwhuh Yhpwndwl
wnryntupnid wnwowgwd hbGnlewuputph hwdwp:

1.9 Cwhwqgnpddwl wupnywwpbih
nkdhdubp

Uwwnwywpwnynn uwppwynpuwl 2whwagnpswywlu
hnLuwihnipniup Gpw2huwynpyned £ dhwyt wju
nGwpntd, GrE wju Yhpwndnud E gnpdwnnyypwihu
Lowlwynipjwup hwdwwwwnwupuwl pwdUh
hwdwawju 6. Yhnwndwl ninpunp: Pninp nGwpGpnLd
uwhJdwlwjhU pnyjwwnbih wpdbputnp, npnup LpYwd
GU inGhulhywywu tngjuiutpnid wkwnp £ wbwwdwlu
hw)yh wnuytu:

2. Stnwihnfund b ywhwwuncd

Uwppwynpdwu intnwithnfuncdp hwpywdnp £
hpwywuwgub| thwy yuwgnuubpned, swslywd
wywnndtptuwutinnid, onwjhu, gGunwhu yud
Sndwjhu thnfuwnpwdhgngutinny:

Uwppwynpdwl nbnwithnfudwl wwydwuubpp'
UGhuwuhywywl gnpénuutph wanbgniejwl wnnidny,
wbwp £ hwdwwwwnwupuwutl «C» tudphu puin
QOUS 23216-h:

Stnwthnhudwu dwdwuwy thwpbrwynnyws
uwnpwynpneup wbwp Ehniuwih wdpwgyws |huh
thnfuwnpwuhgngutiph ynw® huplwptpwpwn
inbnwowndncdutnp Ywupubint bywnwyny:
Uwppwynpiwl ywhwwudwl wywjdwuutpp wtiwp £
hwlwwwwnwupuwutl AOUS 15150-h «C» fudphl:
Muwhwwldwu Lpwlwyywsd wnwybjwagnuu dwdybunp
Jwquntd E 2 tnwnh: Mndwwjhu wgnptguwnh
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wwhwwudwl dwdwuwy wuhpwdtwn Ewnujwaqu
wJhup UGy wugwd wywwnt) gnpénn wuhyp:
Swdwhuwywl YEpwwihnfuhsp wwnp £ gnpdwnplyh
6 wdunLd bl wugqwuhg ny ywywu: Mwhwywudwlu
wdpnng dwdytwnh pupwgpncd Ynuutnpdugned sh
wwhwlgyntu:

MuwhwwudwU W nEnwhnfudwu dwdwuwy
obndwuwnhbwln' -25-hg Uhugl 65 °C:

3. Quwuwnwpnpenid Uwulubph W
dJwlwagpnrpjnLuutph
UwlwynLpjnLup

Lwfuwqqgnrpugnid
Syjw hpnwhwluqUubphu shGwnlGip
A Ywpnn E hwuqbgub| dwpnlywlg
wnenngnLpjwl hwdwn Junnwuquynp
h&Gwnlwlplubtph:
Lwhiwqqgnrawgnid
Syjw hnwhwluqUubphl shGwnlcGip
Ywpnn E hwunhuwlw ElGGunpwwl
hnuwuphg Juwuybint wuwnswn b
hwuqbgub| Jwpnywlg wrnngnLpjwl
hwdwp Junnwuquwynp htinlewuplbph:
Lwpuwqqgnirpugnid
Cthnudp uwppwynpdwl tnwp
& dwlybtpbulbtph htwn wpnn E hwluqbglby
winjuépubiph L swup dwpduwlwl
yuwuyqwéplubph:
Uudunwlgnipjul inGubhlyuyh
ybpwpbpnjw hpwhwuqlubp, nnnug
squwwnwpnedp upnn E wnwpwguby
uwppwynpdwl wppuwwnwuph
fuwthwuncd, puswbu bwle npw
yuwuncd:
flunphnLpnubp wd hpwhwUqlbp,
npnlup nynLphlu U nwpduncd
wphuuwwnwlpp L wwywhnyned BU
uwppwynpdwl wuywnwlq
2whwaqnpénLdp:

4. Upunwnpwwnbuwyh dwuplu
punhwuncp mEnGYnLpnLULEN

SYjw| thwuwnwenLnep nwpwsyned £ Grundfos CUE
Jwd Danfoss VLT hwwhuwywl Yepwwihnfuheny
TPE ubphw 1000, TPE utiphw 2000" 22 Y4wn-hg
(4-plnwith) W 30 Y4wn-hg (2-pltnwh) Uhugle 55 Y4
wnuwtph Ynuws:

Upunwnpwwbuwyh yunnigjudpp

TPE wndwtpp' g6h Yupdwhunnnywyutpny
Uhwuwnhtwu yeuinpnuwtunyu dhwyh
hwéswhwywngwynpdnn wndwtiph BU* Lensdnn L
Su2ntdwiht Yupdwhunnnwyutbnl ntuBu dhwinBuwy
wnpwdwagdtn: Mndwbpp hwdwingwd Bu onwjhu
hnJwgdwup wuhUppnu EjGYunpwawndheny: Mndwh W
ElGYwnpwawndhsh |hutnubpp Uhwgws Gu Uhdjwug
htiwn Gphpwdnp Jhwgph dhgngnu: Mndwh hutinh
hugqwdpp uthuwlhywywu ny hwjwuwnwy2nyws £



PN16 Ywunwnnidubph W dGhuwuhywywu
hwdwuwpwy2nywd B PN25 Yuwnwnpnidutph
hwdwp: Mndwh wnrnigwdpp pny| E nwihu hwub
wnuwh gifuwdwup (2undhgn, wiwwnbpp W gnpsnn
wuhyp) nGuuhyuywl uywuwpydwu W
Jtpwunpngdwl hwdwn wnwug yndwp
hunnnywywawnphg |nhy wwwdnUnwdbin:
Cwnwynwjht b wnwugpwjhu 6hgbnpu punnLuncd Gu
ElGyunpwawndhsh wnwugpwywiutnp, nuinh
wnUwwjhu dwuntd jpwgnighy wnwlugpwwiubn stu
wwhwlpynru:

Mndwh Yupdwspp Uepyuywgywsd Eulywn 1-nLd:

TMO04 9586 2115

Lywp 1 Mndwh YunpJwodp

UjnLpebph Jwulwghp
PN 16
“hpp Uujwuncd UjnLpebn EN/DIN
Mndwh
1 hELwdwnupl fanLp EN-GJL-250  EN-JL 1040
fenLp EN-GJL-200, EN-JL 1030
2 Qnpénnuilbdp g Cusnto 21093
Qdwugnunynn 1.4301
3 Lhutn/Ygwonipp e
Qdwugnunynn 1.4301/
wnnuww/wynnwww  1.0301
ElGywnwawndhsh
4 Jwwnbn fenp EN-GJL-250  EN-JL 1040
Gnypnpnuwyjhu EPDM
hugyuwisp
Qpwdphwn' uGinwnny
fugdwbph nhynighnu
wwnwnynnonwy  hwgbgdwudp
Ywyspwinh wpphn
fugyuwidph Ywyspwnh upphn
wlpwnd onwy
5 Dtnpwhu Sﬂgﬂgcusnm/ 21093
fugwophonuli - & 73 4vn3AFet-C
PN 25
“hpp Uujwuncd Ujnipebp EN/DIN
Qunuwal
Mnduh gnwdhinny pnLp N
T htlwdwpdpl ENGUS- EN-S 1025
400-18-LT

“hpp Uudwuncd UjnLpbtp EN/DIN
@nLp EN-GJL-200, EN-JL 1030

2 Qnpénnulthup Ay ite cusnto 21093
Qdwlgnunynn 1.4301
Wnnujwwn :

3 Lhutin/ygw2nipe  Qduiuigninynn 14301/
wnnuuwiwn/ 1.0301
wnnujwwn :

4 Eﬂ:ﬂgﬁjzw"dmh @nip EN-GJL-250  EN-JL 1040

Gnypnpnwjhu EPDM
hugdwdp FXM
Anudhu’
Jbinwnny
ey IhonLapn
hwaqbgdwdp
Yuwyopwph huipphn
fugUwsd
R iy LuaoRwn Lwnpn
Stnpwhl Pnpnuq CuSn10/
5 fuglwéph onwy Upnyp
guwioRn on CuZn34Mn3Ai2Fel-C
Mndwyh $hpdwjhu yuhwuwy
type ME: [T G cruneresX

Model
) 8 P o BN 6 B

EAlC €

o/t I o I 2 C v

Llwp 2 Mndwh $hpdwiht Jwhwlwy

“hpp dbpdwuncd
1 Mndwh whwywjhu bpwup

Unnbtith Lawghp® wpnwnpwlph nipwuh
hwdwpp, wpunwnpnipjwl swslwaghpp
2 hGwnlyw) dlbwywhny® NNSSTT (NN
gnpswnwuh Upwl, wpunwnpuwu SS* twph W
CT' 2wpwp), uphwywl hwdwn
Uujwlwywl dwwnnignidp
Uudwlwlwl dbupwdnnid
Munndwl wnwybjwgnuu hwiwhincpnLu
Uujwlwywu sdugned/Gpwdnynn hGnniyh
wnwybjwagniu pbpdwunhdwl
7 MEI (EuGpgwpnyntuwytunnepjwl bjwqugneju

o |Ofbd|w

huntpu)
8 0aQa
9 Upwwnpuwu Gpyhp/nGhubhyuywu

wwjdwuubph hwdwnpp
10 OniLjwjnid 2ppwliwinnipjwl Lpwlltnp

22 Ydwn-hg (4-plebnwuh) W 30 Ydwn-hg (2-plitinwilin)
Uhusle 55 44w TPE ubiphw 1000, TPE ubphw 2000
wndwtpp hwdwinpdnud BU Grundfos CUE YwJ
Danfoss VLT hwéwhuwywu Yepwwthnfuhsupny,
npnup nGnwnnynid G wndwh dpw Ywd npwlhg
wnwlahu:
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Swswhunipjwl Yepwwhnfuhgh $hpdwjhu
Jwhwlwyp

“hpp dbpdwuncd

1 CUE (wpunwnpwwnbuwyh wudwuncdp)
N 202P1M2... (ubpphu dwdywahpp)
GRUNDFOS 2\ 2 Upnwnpunbuwyn hwdwpp 12345678
D e 2 XXX HOKANBX XXX~ Utphwywl hwdwnp' 123456G234
S tasn v sosomz 2.7 5 dbinghl tinbip pUtinn gnug 5L twihu
g—— QUT: x0-Vin D-100Hz 41 28 KVA . wwinpwunudwl inwnbphyp' 23 2wpwpyw
IININIBAR CODEININII_ wsoemoewmex ——9 huwdwunn, huy 4° 2004 pywiywilin
c@us Listed 76X1 E134261 Ind. Contr. Eq. 4 Elbumnwzuﬂndhkh lhutinh wujwlwywu
See manual for prefuse gnpnLpjnLup
7 © ce [l 10 5 Uuniguwl qwpndp, hwéwhuntenilp W
wnwybjwagntu Untinpwjht hnuwupp
LN\ BTN s . swndgh (wnntdp, hwéwhuntpinilp &
WARNING: g g  wnwybjwgnyl Gipuyhl hnuwlpp:
STORED CHARGE DO NOT TOUCH UNTIL S Unwybjwanuu Gipwjhl hwdwfunie)niup
CHARGE RESIDUELLE, ATTENDRE : unl.[nrlLupLu[l uwh"qwc t LunULLIh mbquhg
4MIN APRES DECONNEXION S 7 Muwunwwuntpjwl wuinhbwup
z
8 Snowlw Uhpwdwiph wnwybjwgniu
Ljwp 3 3wbdwhuncejwl Yepwwihntuhgh stipdwuwmh&wl
dhnpduwyht whwlwyp 9  Upwwnpdwl tpyphp
10 OniLywjnid 2ppwliwnniejwl Lpwllbpp
Shwwjhu Lpwluwynrd
Bwbdywaghp Ophlwy TP E 65 120 /2 -S -A -F -A -BQBE

Mndwh wnbuwyp

Mndw hwéwhiwywpgwynpynn

ElGYywnpwowndhyny, utphw 1000, 2000

Bupdwu unnnjwywé)ninh wudwuwywl

inpwdwaghdp (DN)

Ubjwlwlwl dupwdnnid [nJ]

Gwndhgh putinltinh phyn

S TPE utinhw 2000 gnpswpwunid inbnwnpywé du2dwl wuyuwl nyghsny

NC
sC

PE ubphw 1000" Siemens 2wndhyny W hwwhiwlywl Yepwwihnfuhyny
TPE utiphw 2000" gnpswpwuntd intnwnpywé supdwl wuldwl inghyny W
Siemens E|GYwnpwawndhsny

Mndwh Juunwpdwl swsywaghpp: @nyjwnpyned £ dwdywagnptph hwdwnpned®
Rhvlwywl Yuwwmwpnid

UgwnLpptin PN 25

Ny unwunwpun EjlGYunpwowndhy

bgw2nipptin PN 6

SwuwnnLy yuwnwnpned

o

runnnjuywjhu vhwgdwl swslwaghp'
DIN ygwgnLnpp
Ugng

b

Ujniph swdwaghpp'

Rhvulwywl Ywwnwpnid

Mnduwh htbwdwpuhup W ElEYwnpwwndhsh (wwwnbpp wwnpwundws Gu 1.4308
sdwligninynn wnnujwwnhg

Mndwh hEbwdwnpuhup W ElGYunpwowndhsh jwwwntpp ywwnpwunywsd U ppnughg
Qnpénn wuhyp ywwpwuwnywsd £ ppnughg

Qnpénn wuhyp ywwnpwuwnydwsd £ 1.4408 ydwlugnnynn wynnwwinhg

O<O0OWnWwWN

sduiligninynn wnnujwitnhg

Mnuwh htuwdwpUhup wwnpwunyws £ qunwale gpudhinny pnighg, gnpdnn wuhdp' eniphg
Mndwh htbwdwpdhup ywnpwunyws £ qunwale gnwdbhnny enighg, gnpdnn wuhyp' ppnughg
Mndwh htLwdwpuhup wwinpwunywsd £ qunwale gnuwdhnny pnighg, gnpdnn wuhyp' 1.4408

Lhutinh fugdwiph swslwaghpp, Ubpwnjw] wnuwh wiwunhyhg W nghlt pwunwnphsutinp, fugwpuwn

onwyhg puwgh
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Lhutinh Yynnuuwyhl ugdwdph dwdywghnpp
Swsywaghp Ophuwy

Grundfos jugywdph wtuwyh Uawl®

Onwywal. fugywdpe Shpulwd Yujwyny

Uhidnuwjhl fugdwdp

Swywuwpwy2nywsd onwlwal ugdwsp

Uhidnuwjhu rugquwép 2thdwt dwytnlnyeh thnppuwgnwés dwytntuny
Onwywal ugywdp 2thdwl Jwybplnyeh thnppugpws dwybptuny

fugywéph 2wupdwywl Jwuh Jwybptuh Ujnipp’
Qpwdhun [gdwd wunhdnuny
Qpwdhwn, inngnpywd uhupbnhy fubdny

Ywybpwph Ywpphn

Uuwnd Jwuh UjnLpp®

Ywjspwnh Ywpphn
Undpwdh Ywpphn

Qnwdhwn, nngnpywd uhupebnhy ukdny

Gnynnpnwjht ugdwéph UynLp
EPDM

NBR (Uhwnphjwjhu untyny)
dunnplwnyniy
FXM

mM<UTmM |COW |[OW>» |(IOOW>»

Uwwnwywpwnynn (nwywagunid pugwywned G jupguynpnedubph, nshubhywywu uywuwnydwu W pun
Lowlwynpjwl oginwgnnpdUwl hwdwp hwpdwpwupltpp W gnpshplutipp: Ogunwgnndtip utnwlnwpn
gnpshputpp, hwadh wnbbiny wudwnwugniejwl inbhubhywih yepwptnjw) wpunwnpnnh wwhwuglbnp:

5. Quptpwynpnid . ntnwithnfuncd

51 OQOuwpbkpwynpnd

Uwppwynpnidp unwlwihu uinncgbip
thwpbtrwynnnidp W hupp uwnppwynpnudp®
JUuwuywdputinh wnywjnLejwl wnnwdny, npnup
Jwpnn BU wnwowgwd |hub) inGnwthnfudwlu

puprwgpnLd: Pwprbpwynpnidp ognwhwubinLg wnwy
JwUpwdwul uinnigbp Upwuntd Ywnnn BU Juwgwd

|hut| thwuwnwenretn W dwup nGunwutn: Gpb

unwgywsd uwppwynpnudp sh hwdwwwnwuhuwuncd

abn wwwnyhpwshl, www nhdtp uwnppwynpdwl
Jwunwlwpwphu:

G6rb uwppwynpnidp yuwuyt| E nEnwithnfudwu
dwdwuwy, wudhpwwtu yuwwdtp thnfuwnpnn
Juquwytpwnipjwu htwn W inbntlywgntp
uwnpwynpdwl dwwnwywnwphU wjn dwuhl:
Uwwnwywpwnpnnp hpwyniup E yepwwwhned

JwupwdJwul unncgbint huwpwynn yuwuywbdpp:

Pwpbpwynpndl oginwhwlbint yenwpbnjw
nbnGYwwnynipintup v pwdunwd 20. dwpebreh
oquiwhwldwl Yepnwpbpywy inbntlwwnynipynil:

5.2 Stnwthnpuncd

Lwfuwqqgnipugnid
Swnpywynp E htnlG mbnwlwu
unpdtph W wunuUubph
A uwhdwlwthwynLdubpphu® dEnpny
hpwhwlwgynn pwpépwgdwl Lo
ptrUudwl nL ptnUwpwhdwl
wfuwnwupubph Uywwndwdp:
UpqbynLd E pwpépwglty
uwppwynpncdp prUubiny ulinLgnn
dwintfuhg:

Lwfuwqqgnirpugnid

Pwgdwl b nGnwnpdwl dwdwlwly
wyndyp wuhpwdbtw E wwhb YuynLu
nhppnid pwpépwgdwl wnwuwllbph
oqunLpjwdp:

Neawnpnepynit nwnpénpbp, npybuqh
wyndyh swupnLpywl YeUwnpnup hup
Ejltywmpwwndhshl dnun:

Mndwl wuhpwdbwn E pwpapwglt] wnwuwllbnh W
Ywwonwyutph dhpngny: Stu uywn Lywn 4L 5:

Ljwp 4 UnwudhU inbnwywjynn hwéwuncpjwu
UGpwwthntuhgny TPE wndwh
wnwuwuutnh dhongny pwnanpwgdwl
upubdw

TMO02 7009 2303
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TMO7 1343 1418

Lywp 5 SEnunpywd hwdwhuntejwu
Utpwwthntuhgny TPE wndwh
wnwuwuutbph dhgngny pwnapwgdwl
uhuGdw

6. Yhpwndwl ninpwnp

TPE wndwbtpp Uwhuwwnbudwd Gu hGunlyw)

Uhpwndwl ninpinutph hwdwp®

* Yuinpnuwgywsd pEpdwdwnwywpwnuwl
hwdJwywnagbp,

« gbinnLgdwl hwdwywnagtn,

* onh [wynpwydwl hwdwywnagbn,

* YEunpnuwgywsd gnunwdwnwlwpuwndwl
hwdwywnqbp,

* opwdwwnwywpwnpned,

* wpryntuwpbpwywl gnpdpurpwgutn,

* wpryntuwptpwywl hnugnd:

6.1 Jdbpwdnynn hGnniLyutp

Uwpntp, uwywywdwdnighy, ny wgntuhy W

wuwjrwuyinwlg hEnnLyutn wnwug whun yud

Gpywpwretp UGnwnnLyutn:

JGnpwdnynn hennwyp swbwnp E phdhwwbu Yud

Uthuwuhywyw Yepwny wanh wndwh Wnieh ypw:

Jbpwdnynn hennLyubph ophuwy U hwunhuwunwd®

* Yuinpnuwywl gbnnigdwl hwdwywpgned
oquwgnndynn gnLnp (2nh npwiyp wting £
hwdwwwwnwuhuwuh gnnigdwl hwdwywngbpnid
onh hwdwn punniuywd unwunwpwubph
wwhuwugltnhu),

« hnjwgunn hennLyutp,

« onLn, nnp bwhiwwnbuywd E yEugwnwihu tnwp
onwlwwnwywpwpdwl hwdwp,

« wpryntuwptnnLeintuncd ogunwagnnsynn henncyutn,

* thwihytigywd nip:
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Grb wuhpwdtown £ wwwhndt) wjuwhuh hennLyh
JGpwunneup, nph hunnientup W/ywd
Jwdnighynieintup pwnép £ oph hunnipeinluhg W/ywd
Jwdnirghynteintuhg, www wjn nGwpnd wuhpwdtpwn
E nLpwnpnipinit nwindut) hbuinlywy gnpdnuukphu®

* 6Lpwunuwlu wuyned,

* hhnpwyhjwywu hgnpniejwu wuyned,

* wynuwh uwwnynn hgnpnepjwl wybjwgned:

Ldwl ntwptpnud whwnp EUwhiwwntudh wyndwbph
wybih pwnan hgnpneejwl ElEGunpwwndhgutinny
hwdwpnid: Ywuywdtih nbwptpnid nhdtp Grundfos:
Npwbu unwunwnu wnbnwnnynn EPDM-hg (EphiEU-
wpnuhiEUuwht uncsnil) Yinp hwnywidph fugwnuwin
onwyutpp whunwuh BU wnwehu htpehu gnh hwdwn:
Grb UGpwunynn entpp wwpniwyned £ hwlpwhu/
uhUptwhy jnLntp Ywd phdhywwnukn, juwd swgnud £
ng e onh, wj nLph2 htnnLyutiph YGnpwidndw
wUhpwdtunnipnill, wwyw npw hwdwp hwpywynp £
puwnnt hwdwwwwnwuhuwl Uingphg wwwnpwunywd®
Yinp hwingwdph pugwinwip onwyutin:

7. Qnp&bnL uyqpnLupp

TPE wndwtph gnpdtint uygpniupp hhyudwsd £
Untinpwht yunéwhunnnyuyhg nbwh Giewjhup®
hnunn htnnLyh dupuwu pwndpwgdwl ypw: supdwl
wybjwgnidp inbnh E nlubuncd ElGYwnpwawndhsh
lhutinhg wnuwh |hutinhl wanigh uhgngny
UbGhuwuhywywu Eubnpghwih, huy wjunchGun wyunnynn
gnpdnn wuhyh dhgngny wudhowwtiu hennLyh
thnhuwlgdwl Gnwuwyny: 36nnLyp hnund £ Untinphg
ntwh gnpdnn wuhyh YEunpnuwywu Jwup W
wjunthtwn npw phwyutph Gpywjupnd:
YEUwnpnUwhunyu nLdtipnh wanbgnipjwu twy hennLyh
wnwgntejnlul wytjwuncd £, hGnlwpwn wyGjwuncd
E YyhuGwnhy EuGpghwu, npp thnfuwytGpwdned £
SUuwl: Quijwnwal funtgp (fufuniugn)
LwhuwwnBudwsd E hennLyh gnpdnn wuhdh ypwjhg
hwywpdwl W nGwh Giph Yygwanipe nunntint hwdwn:
Rwbwhuntpjwu Yenwwihnfuhyp Ywnwdwnnud £
Gnwdwaq wuhuppnl EGYunpwwndhsh wunndwu
wnwagnLpnlup® ElEYnpwwpdhsh uunignn jwipdwl
hwtwhunLpjwUu WL wdwhnnnh pwpapwgdwu W
gwdnwgdwu vhgngny: Gpwjhu hwdwhunipjwl W
JwnpUwu ywnpgwynpnedU hpwywuwgyned E jujuwghu
hdwntuwjhu dnnniywghwyih vhgngny (LhU):

8. UbLhiwuhjwlwUu dwuh
hwjwpwygnrd

Lwfuwqqnrpugnid

Swlulywgwé dnunwduwyhlu
w2fuunnwupubpp, uyuwuwnpynedp b
uwnncgnidp whwnp E hpwwlwguh
hwdwwuwwnmwuppiwl ntuncgnid wlugwd
wldbwlwaqup:



Lwhiwqqgnrpwgnid

Stnwnpnidp U awhwqgnpénidp wEwp E

hpwhwluwgytlu hwayh wnubing bdwl

uwppwynpnidubphtu yepwpbnnn

wnbnwlywl wwhwlglbpp L

utnwlunwmnubpp:

Lwhiwqqgnrpwgnid

Swp Ywd uwnrp htnnLyh yepwdndwl
A dwdwuwly hwpywynp E pwgwnby

wudlwlwquh nhystip mwp ud uwnp

dwlybpbuubphlu:

Mndwp wbwp E hnuwhnpBu wdpwgyh wdnep
hhdUwuwnwyh dpw henynwultph dhgngny, npnup
nbnwnpywd GU hGuwdwpJduh wugpbpnud Yud
hGUwuwih Utg, W Uhwgyh hnphgnuwywu
funnnyuwiywwnhl: Mndwh ElEGunpw2windhsn wtinp £
guuyh nunnwaha nhppnid W huh nunnyuis ntwh Jen:
ElGlwnpwawndhsh W hwéwhuntpjwl Yenpwjwihnfuhsh
pwywywlwswith hnjugdwu hwdwnp
El6Ywnnwuwindhsh onwithnfuhshubinh wwinjwliuGnhg W
hwéwhuntejwl Yepwwihnfuhshg Uhtsl wywwnp Yud
wj| unwghnuwn opjYwnt pUYywd wpwdnLenLUp
wbwp £ |huh wnudwqu 50 Ju:

Mnuwh uywuwpydwl b inGnwthnfudwu hwdwp
wUhpwdtiauin E ElGYnpwowndhsh yepleh dwuh W
wnwuwnwnh Uhol Uwhuwwnbutb) 1 dGinnphg ny wwywu
Pwgwl:

Mndwh hEuwdwnuuh ypwjh ujwputpp gniyg Gu
nwihu w2hluwnwlpwihu hGnnLyh hnuph
nLnnntejnLln:

8.1 hunnnyulwwn

Mndwhg wnwg W hGwnin funphnipn £ wnpdnud
inbnwnnt| thwyhy Yuwnypubn: Yw pny) Eunwihu
uwwuwnydwlu Ywd yspwunpnguwt dwdwuwy
Yuitihuwngbit wndwh dhghg w2iuwwnwlipwhu
hnnLyh nwunwnydwu wuhpwdtawnnieiniup:
Uhwgdwl dwdwuwy yndwh hGuwdwnduht swtunp
E thnfuwligytl junnndwywpwnph Ynnuhg jwpnidutpp:
Lwhuwwnbuyb £, np unnndwywwnh swihbpu
puwnpdti 6U 6h2win, hw2dh wnubiny wyndwh
wwhwlgynn pwnépwgnudp:

Utnuhg W buingwspubphg wndwp ww2unwwubine
hwdwnp wjl Gpptp swbwnp E wmbnwnpyh hwdwywngh
wublwgwén yewnned:

runnnywywawntph hwywpwygnidp wbwnp £
hnwwlwgyh wjtwtu, npwtugh wdpnnentejwdp
pwgwnyh onwjhu fugwuutinh gnjugdwl
huwpwynnnrejntup, hwnywwbtu Uepddnn
hunnnywywawpnid, hugwtu Lw2ydwd Euywn 6:

MO0 2263 0195

Llwp 6 lunnnwlwwpbph uepdsdwu Ynnuhg
6ho2n hwdwnwuwynpnipjnLup

Mndyp sh wpnn w2fuuwnky, Gpp
alpwdndwl funnnwluwwnpnid thwlps
buwwnypp thwl E, pwlih np npw

wuwwnswnny gbpdwumnhwlp
pwnpépwgnedp, huswbu bwle gninp2nt
wnwowgnrdp hwuqgbgunid EU wndwp
Juwudwup:

Ldwu Juwlgp ywuhuwngtiGine hwdwp wbwnp £
wuwwhnyyh wndwh dhgny htnntyh jwquagniu
hnuwpwuwy: HYwl Yunbih £ hwulk) yndwh
Glzwunuwl ynnuhg pwjthwuh Jud nGuwh pwep yud
hwdwudwU hwugnigutpp 2ngwlghly dwjpninnt
wnbnwnnuwu vhongnd: Lywquagnu dwwnnignedp
wbwnp E Ywagquh wnwybjuwagnyu O0Q-ny YGuinnwd
dwwnniguwl 10 %: Unwybjwgnyu OOQ-ny yeinned
Jwuwnnigdwt W bpwdndwl utdnipyntultpp Uoqwd
U $hpdwjhu Jwhwuwyh Yynpw:

8.2 UnunLyh ytpwgnid b pperdwl
Jwpnid

Mndwh owunhdw) w2tuwwnwupht hwulbine, huswtu
Lwl wnUniyp W ppernidp UWJwquagniuhu hwugubine
hwdwn wuhpwdtawn EUwhuwwntub) yndwh
rnerNLUp dwpbint Gnwuwyutp: Swndhsh nnuinnph W
wndwh gnpdnn wuhyh wwnwunp, hnupp
wnnLpphuutGpnud W vhwgnduGpnud wnwwguncd Bu
wnunty W pprernLd: Sppwyw dhpwywinh ypw
wanbgnipnLup uncpjyunhy E, wju Ywhudws £
hwdwywngh hwwpwygnruhg W duwgwd tnwnpptiph
Uhtwyhg:

Ununiyp W pprernudp pwgwntin
wdGLwwnpryntbwybwn dhgngutpu Gu pGunnut
hhdUwwnwyp, pprrwdwnhy hBuwpwultnp W
PenRRWUENNhPUGNQ:

EIIIIIIIIIH

(e]
TMO02 4993 3202

Llwp 7 Tndwh hhduwwnwy

161

Jwyknptu (AM)



(V) nquaimg

A Rppnwlbpnhp a a
B PbunUt hhdlwwnwy g g g
C  Rpenwdwnphs htUwpwl c © z
Mndwh pw2p [Yg] 2 2 &
8.3 PbLwnuk hhUUwwnwy E g 5
Grundfos puytpnLentup funphnLpn E twihu wyndwp 35 =) Ex)
wnbnwnnt) pGnnut hhduwwmwyh ypw, npu nctuh 4= b= =
pwywlwlwswih ypnnnituwynepynil, npwtugh 1100 550 1100 1100
wwwhnyh hwuwnwunniu uyntt hEuwpwu wdpnng :;(5)2 2:3 1128 1128
wnUwwhu hwugnygh hwdwn: 3pduwnwyp winp £
Jupnnwlw Ywub) gwuywgwsd pprerncdlutnp, 1250 570 1150 1150
gbwyht ntdnpdwghwltnp W hwpywslbpp: 3pup E 1300 580 1160 1160
punniuyntd thnpawnwlwl Ywunup' pennut 1350 590 1180 1180
hhuLwwnwyh quiliqywsdp whwnp E (huh 1,5 wiliquu 1400 <DN200 600 1190 1190
wybh UGs, pwl wyndwwihu hwugnygh quugyuwbp: 1450 600 1200 1200
Stnwnntp wndwp hhdbwwnwyh Yypw W $hpubip wju: 1500 610 1220 1220
1550 620 1230 1230
'S 1600 620 1250 1250
< 1650 630 1250 1250
1700 635 1270 1270
> 800 450 1400 800
~ 1000 450 1400 1000
2 1200 450 1400 1200
5 1400 500 1600 1200
§ 1600 500 1600 1350
= 1800 500 1600 1500
2000 550 1600 1600
Ljwp 8 RGwnnub hhdlwwnwyh swithutipp 2200 N 300 50 700 700
PGwninut hhduwwnmwyh funphnipn vpynn 2400 %’}‘\&5000/ 550 1800 1800
swithubpp 2600 600 1800 1800
o o 3000 600 2000 2000
= =] = 3400 680 2000 2000
5 z 2 3800 760 2000 2000
Mndwh pw2n [Yg] z B © 4200 840 2000 2000
EH 5'_ g' _ 4600 920 2000 2000
CSL 'i EE _3_"‘5 5000 1000 2000 2000

150 280 565 565 5400 1080 2000 2000
% :;g Zig Zig 8.4 Jdhppwghwlbnp Utnunn huwlutn
300 360 710 710 Ttuphu ppernLdUbph thnfuwlgnedp Yuwuhuwngbtint
350 375 750 750 hwdJwn pjunphnipn £ npdnud dGynLuwglty pGinnut
400 390 780 780 hhduwwnwyp pprrwdwnhy hEUwpwuutnh

450 410 810 810 ogunLpjwp:

500 420 840 840 fdprenwdwnhy hGUwnwlup 6hown punpGint hwdwn
550 240 870 870 wUhpwdtiawn U hbnlyw| ndjuubnpp
" 600 <DN 200 450 900 900 * pnRrwUwNhy hEUwpwuutnh ynw gnpdnn nudtinp,

650 460 920 920 * Wwunwndwl hwdwhunipnlup® hwyh wnubing npw

700 470 940 940 Luwinquynpnudp,

750 480 970 970 * pprrUwl Jwpdwl wywhwugynn dwywpnwyp %
~ 800 290 990 990 -ny (hunphnLpn wipynn wipdtipp® 70 %):

850 500 1010 1010 fenppnwlwnhy hEUwpwuutnh punpneEnLtup Yuwhuwd
900 510 1030 1030 E 2whwgnpsdwl Ynuyptbin wwydwuubphg: Unuwy
o950 520 1050 1050 punpdwd hsbwpwuutnp Ywpnn BU nwnuw
000 530 1060 1060 rperNLUUENH Jwlwnpnuwyh pwpapwgdwl wywwnbwn:
050 520 1080 1080 Un wwwndwnny pprrwdwnhy hGUwpwuubph

wnbGuwyp wkwnp £ wnwewnydh dwnwywnwph
Unnuhg:
162



Gt wndwp nbnwnnyws t pperwdwnhy
hGuwpwuutnny pGuinnut hhduwwwyh ypw, www
funnnyuwywwnhl dhwgntup Gpynt Yynndtiphg wting
£ hpwywlwgyh ppenrwutpnhputinh uhgngny: w
Ywplnp £ Yygwznipetinh ynw wndwh Yutudtip
Ywuhuwngb iGNt hwdwn:

8.5 f@Fppnwlutpnhpubn

@ppenwltpnhputpp tnGnwnnyned GU*

« yGpwunynn htnnLyh gEpdwunhdwuh
wnwwnwuncdutph wpnyniupned unnnywywwph
obindwjhu punwnéwyntdhg Ywd utinunwuhg
wnwgpwgnn nEdnnpdwghwlbnh YndwGUuwgdwl,

¢ funnnwywwnnud dugncdp Yuipney wybjutwne
hGunl.wupny UGhuwuhywywu ptnudwéplutnh
ujwaqbgdwl,

* hunnnyuwywwnnid yunnigwsdph dGhuwuhywywl
wnuntyh yepwgned (Uhwju nEghub
RenERWUENNhPUGN):

epprwltpnhpubtpp swbup £
n o ntnwnpyb&U funnndulwwnbph ng
62qnhun hwyjwpwlygnidp
thnfuhwwnLgbnt hwdwn:

Mndwhg ppReRWULNNhPUGRH nwnpUwl
Ljwaquagnyu htnwynpnipintup Yuqunwd £
Ygwonipreh wujwuwywu npwdwagsh (DN) 1-1,5: Yw
RN Ynw funtuwtht| pprerwUGpnhputpnLd
wnnLppniEuwn hnuwuph gnjugniuhg W owuinhdw
wwjydwuutn yuwwwhndh ubpdsdwl hwdwn
Suzncdwihu funnnywywawnned du2dw Ljwquignuu
wuyuwl htwn vhwuhl: Inuwlph pwpén wpwagntpjwu
(5 U/dny-hg wytih) dwdwlwy funphnipn £ tipgned
intinwnnt| wytih UGs swihuh ppeRWUGNNhpUGN:

8.6 IGLwuwy

Npn2 wndwtph htbwdwpJduh Ubpplch dwuncd wnlw
GU wwnnLpwywynnp wugptn, npnup wwwhnynid GU
Grundfos puytnpnLejwl hEuwuwh tnGnwnpUwu
huwpwynnpnrejntup: IGLwuwp Jwnwywpwpynd £
npuwtiu wwpwagw W wwwndhpynwd £ wnwuahu:
ILwuwibnp swithubpny gnigunnywd Bu Swybyuws 2:

8.7 Downwnpnud

Uywlnguwynn wagnygny wndwbph Elahupwawndhsh
wwwunuinwdtip funphnipn sh tpdned:
ElGyunpwawndhsh unhwyywd wwwdnunwddwu
nGwpntd, 6hon uywuwpydwu hwdwn wuhpwdtawn £
hwub| bwl ElGYunpwwndhsh |[wwwntnp: Iwywnwy
nbwpnud |hutinh fugywdpp Ywpnn £ Juwuybi:

8.8 ULnuwyutph wintthh nhppp
Utndwyubph wnincthp Ywpbih £ 2nek 90° wuyjwu
tnwy ntwh 4 nhpehg guwlywgwdp:

“w hpwywuwgunwd GU hinlyw Yepwy®
. Ubuhpwdtawnniejwl ntwpnid wnntnwyhgh
oqunLpjwup hwuntd GU wgngh ww2wnwwuhy
wwwnjwlp: Cun npned wgnugp hwlb) wGunp sk:
2. 3wunty BU wyndwu ElGYunpwawndhsh htwn Yuwnn,
wwnnLwnwyubpp:
3. &pgnud BU EjlGYwnpwawndhsp imGnwinptiny,
wwhwugynn nhppntd:
4. Ypyhu wnEnwnpnd U wwnnLwnwyutpp W wdnip
agnLu:
5. SGnwnpnd BU ww2unwwlhy ywwnjwlp:

8.9 Iwswhiwywl YEpwwihnfuhgh
wnbtnwnpnid ywwnh ypw

-

Jwéwfunipjwl YEpywihnfuhsp swtinp
Ewbnunnpdh wjuyhuh dhguwduypncd,

npwnkn onp wwpniLuwyned £
h&nnLyutp, ywhun Jwulhlyubp yud

quaqbp, nnnup Yupnn U Juwub)
EjEynpwlwl pwnwnphsubnp:
1. Lobip L qujihynutp wugptinp: Quithubpp wnku
15. SGhulpywlwl indjwitbn pwduncd:

TMO3 8860 2607

Lywn 9 Uugptinh qwjthynuntun

2. Stnwnntip ywnnLwnwyutnp, uwywj pnntip nhwup
thnpn hug penLjwgwd yhdwyned:
3. UWdpwgntp uwnpp W 4gbp $npu winnLinwyp:

8.10 StEnwnnnid 2hunLpejnLuhg nnLpu

Mndwp 26URhg nnLpu intinuinntiihu ElGGnpwawndhsh
Unw ntinunntip ww2nwwuhy swsdy W pugtip
ElEyunpwwindhgh wnunwennuwl wlgptnp, unnigph
gnjugntu eny| stnwint hwdwn:

Muwunwwluhy Swdyp whwp E |huh pwdwywupu JGs,
npwbugh ElEYunpwwndhsp stupwnyuh wplih nunhn
Swnwaquw)rULNh, wuanleh Ywd djwl wgnbgnLpejwln:
Swnpywynp £ hwdwwwwnwuhuwl ww2unwwuntenLu
Lwhuwwnbub] bwl hwwhuntejwlu YEpwwithnfuhsh
hwdwn:

Grundfos puybpnLeinLup wwawnwwuhy swdlytn sh
Jwwnwywpwnpned: Nuwnh funphnipn Ewnpgned
Lwhuwagodt) b inbnwnnt) wwaunwwuhy swdyp
ynuyptwn yhpwndwl nbwpnLu:

163

Jwyknptu (AM)



(V) nquaimg

TMO02 8514 0304

Llwp 10 Mwunwwlhy swdy

Onh pwpép hunbwynLjwup gninhutpnid funphnepn £
nnyned oginwgnndti| wwnwwnipnh dwdwuwy
nwpwgdwl UenYwnnigywd gnpdwnniyen:

Stu 11.8.21 Swpwgntd uwywudwl nbdhdned (3.23)
pwdhup:

9. ElGyunpwywluuwppwynpnedubnh
dhwgnrdp

Lwhiwqqnrpwgnid
Swllwgwé Ununwdwyhlu
wpfuwnwlpubpp, uwwuwnpynedp
uwnncgnidp whwp E hppwlwliuguh
hwdwwywwmwuppwl ncuncgnid wbugud
wldbwlwaqup:
Lwhuwqqgnrpwgnid
UGthwwlwwmbpp Yud imGnwnpnidu
hpwywlwgunn wuép ud
ququwybpwynipyniup Yypnid GU
A wuwnwuppwlunnynrpynit hnnwygnedp
U wwpwmwwuncpynLup mGnwlwu
uUnpdtphu L ywunuubphu
hwdwwuwwnmwupuwl 6h2wn dhwglbine
hwdwnp:
Lwhiwqqgnrpwgnid
Ejeyunpwlwl nEnwutphu nhustip
Yuwpnn E jhuk] yunnwuquwynp, unyluhuly
tpp hwawpunipjwl YEpwuwthnfuhsh
uunLgnidt whgwinqwé E:
A Upunwnpwwunbuwlyh hbGun
wpfuwnwlupubpp ujubinLg wnwyp
uuncgnedp U wyp UnLinpuwighu

jwnpnLdubpp wewnp E hwuytu
bwhiwwbu' dhUugle Uepplncd Updwé

dwdwuwlp:
Uywudwl
Lwpnid ujwquwagnju
dwdwlwyp
380-420 4 22-55 4w 15 pnwb

Uwwudwl dwdwlwywhwwundwdp Ywnnn £ |huk)
wytih phy, Uhwju Greb nw Updwsd E hwswhuntpjwu
UGnwwithnpuhsh $hpdwhl ywhwlwyh ypuws:

164

9.1 Uujunwugnipjwl nEhubhywjh
Jwunuubp

LYwnwywndwl wwubih ypwih On/Off yn6wyp sh
wlpwwnnid hwdwhuntpjwl Yepwwihnfuhyp Yud
ElGyunpwawindhen guughg, wyn huy wwwndwnny
wjl swtip E ogunwagnndyh nnwbu wwunwwuhy
wlpwnhy:

Swéwhuntpjwl Yepuwwthnfuhsp wing £hnnwlgdh
U ww2unwwlyh deyntuwwwndwsdph swydtinitg
inbnwywl Unpdtphu W wunuutphu
hwJwwwwnwupuwl:

ALwh hnnp hnuwynpnLuwnh hnuwlpp
qgbpwquwugned £ 3,5 UU, wuhpwdbown £
nLdtinugywd hnnwygnd:

IP55 wwjpwww2unwwuntejwl wunhdwuny
uwnpwynpntdp sh Ywpbith inknwnnti 26Uphg nntpu
wnuwlg inbnnwdutinhg W wplthg [(nwignighy
ww2unuwuntpjwl:

Uzunwwbu hGwnlbp dwinihuh jwjuwywl
hwwnydwdph, Ywné vhwygniuhg wywaunwwunpjwl
W hnuwlph gbppGnujwbdnie)ntuhg
ww2nuwuntpjwl ytpwptinjwl tnbnwywu
Jwunuubphu:

9.2 EjGywnpwywl yw2unwwunipjntup

9.2.1 Mwunwwuncpintt hnuwuph hwpywbdhg
Gpp wudhgwlwl 2thned glw

Swiwpunipyul Yepwuthnfuhsp wbwnp £
c hnnuwygyh b ywzmnwwugh

dtynruwwywwnydwéph swlybinLg

wnbnwlwl UnpdEphl L YwUunULbphUu

hwdwwunwupuwl:

Qawyh hnnp hnuwYynpnLunnp hnuwlupp

qbpwqulgnid E 3,5 UU, wuhpwdbown E

nLdbnugywé hnnwygnid:

Muwunwwuhy hwnnpnwwnp dhawn wtwnp £ vhwuw

n&nhu/ywuwy (PE) Ywd nEnhU/Yuwlwy/yuwnyun

hwnnpnwiwnptphu (PEN):

8nLgnLdutp hEY 61800-5-1 hwdwwwwnwuhuwl®

* CUE uwppp wGwnp E wnGnwnngh unwghnuwn W
wlownd yhdwyned, huy utnignedp wkwinp E (huh
U2inwwtu Uhwgws:

* Annwygnrup whwnp E juwnwpdh wywaunwwuhy
hwnnpnwwptph Ypyuophuwydwdp Ywd 10 UU?-hg
ny wWwywu hwndwspny Gquyh wdpwlwynpwd
wwuwwhy hwnnpnhsny:

9.2.2 Mwunwwuntpjntt Yuwps vhwygnidhg,

wuwwhnyhgubp

CUE uwppp W ulnigdwl wnpjnLpp wbunp £ huGu

Ywné vhwygnedhg ywaunwwuywd:

Grundfos puytpnipentup wwhwugnid E, npwGugh

15. SGhulpywlwl indjuwuln pwduncd Lpywd

wuwwhnyhsubnpp ogunwgnnsdytu Yuné vhwygnidhg

ww2nuwwuntpjwl hwdwn:



CUE uwppU wwwhnyntd £ Yuns dhwygnidhg inhy,
ww2unwwlnceiniup ElGYnnpwwndhsh te
Jhwygdwl wnwowgdwl nbwpnLu:

9.2.3 Lphwgntghy yw2wwwuncpjntu

Qawyh hnnp hnuwYynpnLunp hnuwlupp
qbtpwquugnLd E 3,5 UU:

Grb hwawhunLpjwl Yepwwihnfuhsp Uhwgws £
ElGYunpwuwppwynpnLdutphl, npuntn npwtu
[nwgnLghy ww2wuwwuntpntl ogunwagnpdyned £
ww2unwuwlwywl wugwindwl uwnpdwsp (MUU), win
uwnpp whwp E huh dwywl2dwd hGnlyw
Lpwuutpny®

N

- | MUU/iU
aYa NN

B nmbGuwyh wlpwwnhy:
Swpywynn £ hw2yh wnlb) nGnunpdwu yujpnwd
wdpnng ElGYunpwuwnpwynpdwl hnuwynpniuwinh
gnLdwpwjhu hnuwuputnp:
Rwswunipjwl Ypwwhniuhgh ntwh hnnp
hnuwynpnruinh hnuwlpp Unpdw nEdhdnd inGu
15. SGlubhwlwl inyjubn pwduncd:
Qnpdwnydwl dwdwlwy W ny uhdGinphy uuntgdwdp
gwugtnnd hnuwynnpuwinh hnuwlpp Ywpnn £
gbipwquugt) Unpdw) ntidhdp, nph wpnynitupnLd
Ywpnn £ anpdh nnyti nth hnnp hwuwynpuwnh
dwdwlwly ww2wnwwuntpjwl gnpdwnnijpny,
wyunndwwn wlpwwnhsp:
9.2.4 EjlGYyunpwwndhsh ww2unwwunipjnitup
ElGyunpwawndhsh wnpunwphU wyw2wnwwunieinil sh
wwhwugyntd: Iwdwhuntpjwl Yepwwihnfuhsp
ww2unwwuncd £ ElGYunpwwndhsp
gbippbnujwbdnipenluhg W wpgblwthwynedhg:
9.2.5 Mwunwwuntpjntu hnuwlph
gbppEnujwdnip)nLtuhg
ElGyunpwawndhyp gbpptnudwénieintuhg
ww2nwwubnt hwdwn, hwéwhuntpjwu

YGnpwwihnfuhglu nLtuh hnuwlph
gtippbnujwédnipe)nluhg UGnpphu Ww2unwwuntp)nlu:

9.2.6 Mwunywuncpjnitu gwugnid wugnidwjhu
|lwpnwdutphg

Swbdwhuncpjwl Yepwwihnfuhyp ww2unwwuywsd £

gwugntd wugntdwyhu jwpnedutinhg hwdwéwju

QOUS N 51524-2012-h (bE4 61800-3:2012), Gpynnnn

hpwwnwnwysnepnLu:

9.3 EjlGywnpwawndhgh uuntgdwl
Udhwgnudp

Uuncgdwl jwpnudp W hwdwhuncpyniup Upgwsd Bu
hwtwhunLpjwl Yapuwjwihnhuhsh $hpdwihlu
Jwhwlwyh ypw: Iwdnqytp, np hwdwhuntpjwu
yGnwwhnfuhyp hwdwwwwwupuwuned £
inbnwnpUwu Jujpnud wnjw ElGYunpwulnigdwu
wwpwdtwnnptphu:

9.3.1 EjYyunpwulnigdwl wlgwinhy
Uhwgntup wbuinp E hpwlywlwgdh wnpwnwphu
wlpwwnhsh W wwwhnyhsutinh uhgngny:

=l P 1

g7 ]L1) 1
loz (L2 |
lo3 |L3). ;
— i

TMO03 8525 1807

Llwp 11 SwugwjhU wugwwnhyny, njnLpwhuwy
wwwhnyhglipny W ipwgnighy
ww2unwwuntpjwdp hwwhunLpjwu
YEpwwthnfuhgh uunLgdwl Uhwgdwl
ophlwy

9.3.2 EjEYunpwywl vhwgnidubph uutdw
Utbndwyutph innnLwh Utbg hwnnpnwjwnptpp wtwp £
IhubU huwpwynphUu Yuné: Pwgwnniejntl £
Juwaunud wyuwpunwwlhy hnnuygdwu hwnnpnwwpp,
nph Gpwnnieyntlp wtnp £ pliinpdh wilwtu,
npwtugh wil Jtnghup Yunpdh, Gpt Jwinchup
wwuwnwhwpwn nnepu pw2yh Jwincpuwhu

hwpwlghshg:
| MAINS MOTOR |
o) W Te
92 (L2) V) 97
93 (L3)
5

(PE)
| 3

E g
;E &
<]
TMO03 8799 2507

Ljwp 12 ElGYnpwywl Jhwgnidubph ububdw

Ubndwy VLawlwynrpjnLu

91 (L1)

92 (L2) Gnwdwaq uunLgned

93 (L3)

95/99 (PE) Annwygned

96 V) Gnwdwq
ElGynpwawndhsh

97 (V) Jhwgntd, jwnpnedp
0-hg Uhugle 100 %

98 (W) pugnynyyencd

9.3.3 22-30 Y4 hgnpnrpjwdp uwppwynpnLdutph
Udhwgntd (Unpwnru B2)

Swbwhunpjwu Yapwwihnhuhgsh Ynpwneuh Jwuhu

wnbnGYnLeynLLUEnp ptipdws U 15. SEuLpywywl

wnyjwbn pwduncd:

165

Jwyknptu (AM)



(V) nquaimg

Uhwgntd EjEYuinpwulintgdwu gwughu

UwnnLqbp uunigdwl jwupdwl Lo
hwawpncpyul wpdbpubtnh
hwdwwunwuppwlncpynLup
hwawpncpyuwlu YEpwwthnfuhsh W
Ejeywnpwawndhsh $hpduyhl
Jwhwlwlubph ypw:

1. Uhwgntip hnnwygnn Jwincfup 95 undwyhu (PE):

Stu uywn 13:

2. Uhwgntp uuntgdwu hwnnpnuwwntnp 91 (L1), 92
(L2), 93 (L3) utndwyutkphu:

3. dhpubip uunLgdwu Jwincfup dwincfuwihu
utnuwyny:

Ljwp 13 Uuntgdwu vhwgned, Yynpwnru B2

ElGYyunpwawpdhsh vhwgnd

Ejyunpwawnpdhsh dwnifup wbwp £
thup Eypwuwynpywé, npybugh

hwswfunipjwl Yepuyuwihnfuhsp
hwdwwyunmwupiwup EU3
wwhwlUgUubphu:

1. Uhwgntip hnnwygnn Jwinchup 99 ubndwyhu (PE):

Sku uywn 74:

2. Uhwgntp uuncgdwl hwnnpnwjwntpp 96 (U), 97
(V), 98 (W) ubnuwyutnphu:

3. dhpubip Eypwlwynpywd dwinchup dwinthuwihu
ubGnJwyny:
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Ljwp 14 ElGyunpwawndhsh dhwgned, ynpwniu B2

9.3.4 37-55 44w hqnnanjwle uwppwynpnidubph
Jhwgnid (Unpwniu C1)

Rwbwhuntpjwu Yapwwihnhuhgsh Ynpwneuh Jwuhu

wnbnGYnLeynLUUEnp ptipdws U 15. SELpywywl

wnyjuwbn pwduncd:

Uhwgntd EjGYunpwulintgdwu gwughu

UwnnLqbp ulunigdwl jupdwl b
hwlawpncpyul wpdbpubtnh
hwdwwuwnwuppwlncpynLup
hwawpncpyuwl YEpwwhnfuhsh W
Ej&ywnpwawndhsh $hpduyhl
JwhwlUwlutph ypw:
1. Uhwgntip hnnwygnn Jwincfup 95 ubndwyhu (PE):
Stu uywp 15:
2. Uhwgntp uuntgdwlu hwnnpnwjwntpp 91 (L1), 92
(L2), 93 (L3) ubnuwyutkphu:

ElGYunpwawnpdhsh vhwgned

Ejyunpwawnpdhsh dwnifup wbwnp £
thup Eypwbwynpdwé, npubugh

hwswfunipjwl Yepujwihnfuhsp
hwdwwuwnmwupuwlup EU3
wwhwlgubphl:

1. Uhwgntip hnnwygnn Jwincfup 99 utndwyhu (PE):
Stu uywn 15:

2. Uhwgntp uuntgdwl hwnnpnwjwntpp 96 (U), 97
(V), 98 (W) unuwyutnhu:

3. dhputip Eypwlwynpywd dwinchup dwinthuwihu
ubGnuwyny:
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Ljwp 15 Uunitgdwu W EjlGYnpwwndhsh
Jhwgntd, Ynpwnru C1

9.4 Uqnwlwlwjhu ubndwyutph
Udhwgnudp

Npubu bwhiwqqneanipjwl vhgng'
wqnulwlbwyhl dwintfuutipn wdpnng
Epluyupny wkwp E wlpunndbl UinLu
fudpbphg nLdtnugyué
dtynruwwywwnywépny:
Epbt gqnpébwpynLdp pnyjwnpnn
wnpunwphU punhwwnn,t wqnwlpwl sh
oquwgnpéyncd, Uhwgntip 18 L. 20
ubndwlutpp vhgwwwinny:
EU3 wwhwluglbpu wwywhnyGint hwdwnp
wgnwu2wlwhu dwinchultpp Uhwgpbp gnpdnn
Unndtiph gnignedutphu hwdwwwunwuhuwl:
Stu 9.5 Bhpwn inbnwnnned EjlGyunpwdwqUupuwlwl
hwdwwnbntihnipntl wwhwlglbnh hwdwéwyu
pwdhup:
Oquuwgnnsdtip wgnwlpwlwjhu dwinchulbn, npnug
hwnnpnhsutph hwinywdpl puyws E 0,5 Ud-hg? uhusle
1,5 Uu? pungnpynyentd: Lnp hwdwywngbpned
oguwagnndtp 3-phn Eypwuwynpywd dwinchu:
9.4.1 Lywquwgnrju Jhwgned, wgnwuwluwjhu
ubndwyubp
Cwhwagnpdndp huwpwynp £ dhwju wjib dwdwlwy,
Gpp 18 W 20 ubnJwyutpp Uhwgws Bu, ophuwy®
wlgwinhgh Ywd uhgwlwuih vhgngny:

61|68 |69 39 (42|50 |53 |54 |55

Ukuwny/Swnpdwlywlg, ‘

- ‘12‘13‘18‘19‘27‘29‘32‘33‘20‘

TMO3 9057 3207

Lywp 16 Mwhwupynn bJwquagniju Jhwgnedp,
wqnwuwlwjhu uGndwyutn

9.4.2 Uhwgnidubph upubdw, wgnwlwlwjhu

ubndwyutn
o 0/4-20UU  Utinduy
bntp oo A53  A54
hwnnpnwjwntpny Ul Ul
nyhsh
U:0-104
1: 0/4-20 UU
[e1]es [eo]
[s1]68]69] [39]42]50]s3]54]s5 |
> <m ST - o g\
g 22 |
il \
%) a o
4 55 \
I 3; 3; - o ™ < E‘ ‘
\ Y9383 aanr |
| [12]13]18]19]27]20]e2 33 20] | s
N :
Z2

Llwp 17 Uhwgnidubph upubdw, wgnwlwlwjhu
ubGnUwyutp

TPE utphw 1000
wnUwyh unwunwpwun Jhwgnwdubp®

* D1, Jhwgwd E hnnwygdwln:

TPE ubphw 2000

wnuwh unwunwpwun Jhwgnedubp

* DI, Jhwgwd E hnnuygdwup:

Gntp hwnnpnwiwntpnyd nnghsh dhwgnidp wnnku
uywn 17:

Ubnduwy Skuwy LawlwynLpjnLu
12 +24 J G|p. Syhgh uunLgniup
13 +24 J G|p. LpwgnLghy ulnigned
fdJwyhu UnLwnp
18 DI 1 (QnpdwnynLu/
Swndwywlug)
fdJwjhu UnLwnp,
19 DI 2
dpwagpwynpynn
fdqwjhu UnLwinpbph
20 3nn hwdwp punhwuntp
hwnnpnwphptn
fedwjhu UnLwnp,
32 DI 3
Spwagpwynpynn
fdJwjhu UnLwnp,
Dl 4
33 dpwagpwynpynn
Wuwingwjhu UnLwnph
39 3nn hwdwn hwnnpnwphretn
42 AO 1 u“wé’_‘gg’&ﬂ’ tip
50 +10 9 Gip. Mnunbugwyswihh utnignid
Upwnwphu Lpwlwyyws
53 Al1 wndtp 0-10 4,
0/4-20 UU
Syhsh Untinpp, nyhy 1,
54 Al2 0/4-20 UU
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UtnJuwy Stuwy LowlbwynrLp)nLu
UUwingwjhU UnLwnptph
55 3nn hwdwp punhwuncnp
hwnnpnwphetin
61 RS-485, hnn GENIbus,
Y hwnnpnwpehetin
68 RS-485 A GENIbus, L(lic}numzwh A
69 RS-485 B GENIbus, w_qmuhztuh B

27 W 29 ubndwyutpp s6U oguinwgnpadynLu:

——— Uwinijuh RS-485 Eypwlip wkwnp E
Uhwgyh hEUwdwpdUpl:

9.4.3 Ugnwlwlwjhu utndwyutph
hwuwubhnLp)nLup:

Pninp wanuwwlwjhu uGndwyutpp gunudnid GU

hwdwhuntpjwl Yepnwwihnfuhsh wnplch wywubih

Upwyjh ubndwyutph wnnthh Yuithwphsh nnwy: Iwutp

utndwyutinh wnintthh Ywithwnphgu hugwGu gnuyg £

wnpgwd Lwp 78:

TMO3 9004 2807

Llwp 18 UnLwinp nbwh wgnwlpwlwjhu
ubGnJwyutn, Yynpwnruutp B2 L C1

TMO3 9025 2807

Lywp 19 Ugnwlpwlwjhu ubndwyutn

168

9.4.4 3wnnpnwjwnph vhwgnwdp

3Gnwgntp UGynLuwwwwnydwdpp 9 - 10 Ju-ny;

2. Sbnwnnptp 0,4 x 2,5 UU ny wyb| dwypny,
wwnntnwyhsh pwnwyniuh wugph Utg:

3. SEnwnptp hwnnpnwwpp hwdwwwwnwuhuwl Yinp
wlgph Utg: 3wlbp wunntnwyhyp: Wjdd
hwnnpnuwiwpp $hpuyt £ ubndwyh Ute:

TMO03 9026 2807

Lwp 20 3wnnpnwwnh wmGnwnpndp
wqnwu2wlwjhu uGndwyh Jtg

9.4.5 Uuwingquwjht Gptph wpqwynpnwdp, 53 W
54 utndwyubp

A53 W A54 thnfuwnyhgutipp tnGnwiywyqwd tu

Ywnwlwnpdwlu wwubh hinwnd b bwhiwnGudwd

GU Gpynt wuwinquihb wgnwlwulbph tnGuwyh

Lowlwydwu hwdwn:

UnLwinpbph gnpdwpwlwjht Yunpgwdnpnidp

nbnwnnywd Ewgnwuowuh dpw, «U»:

Epbt hnuwlph 0/4-20 U inyhsp
vhwgwé E ubnuwly 54-hlu, wwyw A54
thnfuwpyhsp wwinp Enbnunpyhp «l»
nhppnid: A54-h nhppp thnfubiin. hwdwp
bwhiwwbu wlgunnbp uunignidp:

dnhuwnyhyp Ywpgwynpbine hwdwn hwutip
Ywnwywndwl wwlbn: SGu bywnp 27:

TMO03 9104 3407

Ljwp 21 A54 thnhuwnyhgh Lpwlwynedp «I»
hnuwuph wgnwu2wuh Yypw

9.4.6 GENIbus-h gwugwjhu Uhwgniup RS-485
wnpwh dhgngny

UG Ywd uh pwuh hwéwhuncpjwl Yenwwihniuhy

Ywpnn £ vhwgyt] ywnwdwnpuwl pinyhu GENIbus

hwnnpnwrhrtnh oqunirjwdp: Ophuwyp wnbu Uywn 22:



Bus Ter = ON

TMO03 9005 2807

Llwp 22 RS-485-h uhgngny GENIbus gwugh
ophuwy

2pnjuywt ynwntughw), GND, vhwgdwl hwdwn
RS-485 (Y) wtwp £ hwgyh 61 ubndwyhu:

Gt GENIbus gwughu uhwgyti E UGyhg wybih
hwédwhuncpjwl Yepwwihniuhy, Swjnwjhlu penudwsph
thnhuwnyhgp Ytpghl hwéwhuntejwl Yenpwwthnpuhgh
Upw wtiwnp £ ntnwnnyh «ON» nhppnid (RS-485
hwnnpnwphpeEnh Swinwjhl ptintywsp):
Qnpowpwlwihu Ywpgwynpdwl hwdwéawju
dwjnwjhl ptnuywdph thnhuwnpyhyp intnunnyws £
«OFF» nhnpnd (wnwlg dwjnpwjhu pGnudwbdph):
®nhuwnyhsp Ywpgquynptiint hwdwn hwutp
JwnwdwpUwl ywubip: SGu ljwnp 23:

BUS TER
OFF ON
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L{wip 23 Swjpwjhl ptnywsph thnpuwnyhsh
wnbnwnpndp «ON» nhppnid

9.4.7 Ugnwlwuh nkith Jhwgnidp

Lwhiwqqneanipjwl hwdwn
wqnulpwluyhl dwntfuuipp wkwnp £
wlgunnby UynLu fudpbiphg W

oquwgnnpéty nidbnugywé
dtynruwwywwnydwép wdpnng
Gpyuylupny:

||| |||

RELAY 1 [03]o2]o01] [0s]os[04] RELAY2
) NIEIENR
g 2o g2

TMO03 8801 2507

Ljwp 24 Ugnwlwudwu nbith hwdwp
ubGndwyutpp unpdw| yhdwyned Gu
(wynhdugyws s6L)

Utnuuwy LowlwynLpjnLu
C1 Cc2 Nuhdbpuwy
NO 1 NO2  Unpdw] wupwunygwsd hwywy
NC 1 NC 2 Unpdw| vhwygwd hwwy

UnLwnp nEwyh wgnwuwudwl nbib
NGGh Bptpp nbnwywywsd BU uywnutn 25-26
hwJwwwwnwuhuwl:

Llwp 25 NGGh vhwgdwU hwdwn uGndwyutn,
Unpwnru B2

Llwp 26 NGGh vhwgdwU hwdwnp uGndwyutn,
Unpwnru C2

9.5 Bh2wn mEnwnpnLd
ElGyunpwdwguhuwywu
hwdwuwntnbthnipjntt ywhwugutph
hwJdwawju

Syjw pwdunid ptipdwd BU hwwhuwywl
yGpwwihnpuhsh 2whwagnpddwl dwdwlwy
ElGynpwdwgquhuwywl wwhwlgubph wwwhnydwu
yGpwptnw) hwuduwpwnpwywuutnp:

TMO03 9008 2807

TMO03 9009 2807
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Uh 2tinytip QOUS N 51524-2012
hwudbwpwpwywuutphg (PEY 61800-3:2012),
wnwehU hpwunwpwysnieinil:

Unwlg Gipwht $hiinph hwbwhuntpjwu
UEpwwihnhuhsh Yhpwndwl dwdwlwy
ogwnwgnndtp ElGYnpwwndhsh Uhwju
Eypwlwynpdwd uunigdwl dwinthuGp W
wgnwl2wlwihu dwintpuubp (UGunnwnwywu
hjntudwd EYpwund):

Uunrgdwl dwinthutph yepwptnjwi nplt hwinndy

.

wwhwlgUbn sywl, pwgwnnipjwup tnEnwywulGph:

.

Cuwn huwpwynpnipejwl, EYypwlp pnntp Uhwgdwu
utnJwyutphu nppwu huwpwynp £ Unwn: Stu uywn
27

funcuwthtp ninpdwid swyptph Uhgngnd Eypwuh
Uhwgntuhg: Stu Uywn 28:

Swndhsh dwntfuh Ywd wgnuwuwlwhu
Jwintpulbph Eypwup vhwgptp hEuwdwnpduhu
Gpynt Yynndtiphg: Stu Lywp 29:

funLuwthtp hwdwpuncpywl Yepwwihnfuhsubpny
hwdwnywd wwhwpwulGnnud sEypwbwdnpywd
2wndhsh dwinchubtp W wgnwu2wuwihu dwinchultn
oguwagnndbinLg:

Unwlg Glpwjhu $hiinph Yhpwndwu nGwpnid
2wndhsh dwinthup wbwnp £ (huh nppwl huwpwynp £
wybh Ywps* wnunLyh bjwgbgdwl W
hnuwynpnruinh hnuwuputpp UjwagbgutnL
Uwwwnwyny:

Uuywhu dwinthuh Jhwgws |hutinig, htungh ynpwjh
wwnntwnwyubpp wewnp £ dhawn |huBu dgywd:
Uunrgdwl dwinLhulbpp, 2wndhsh dwinchulbpp W
waqnuu2wlwhu Jwinthultnp wbwnp E |huBu
Uhujwughg nppwl huwnpwynp £ wnwUahu:
Swywpwygdwl UjnLu Utpnnutnp Ywnpnn Gu
hwugbgut) EUR inGuwytuinhg hwdwudwlu wpnjniuph,
Gt wwhwwuyt| U yspnhh2jwy
hwusUwpwpwywuutpp:

.

.
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Ljwp 27 Eypwuny dwintfuh
JGynLuwwwwndwdph hwudwlu ophuwy

TMO3 8812 2507

Ljwp 28 Uh ninptip Eypwuh
JGpowynnpnipjnLtultpp
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Lywp 29 Gpyne Ynnuhg vhwgws' Eypwlny Gpbp
hwnnpnwiwpwuh Jwinctfuh dhwgdwu
onhluwy

rl4nhmnn[l7n|3
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LYwp 30 Uhwju hwédwhunipjwl
YtEnwwihnfuhght Uhwgws® Eypwling
Gnptp hwnnpnwiwpwuh dwintfuh
Jhwguwl ophuwy

9.6 NwnhnjuwugwnpnLdutph $hpinptn

EU3 wwhwlglbnpht hwdwwwwnwuhuwlntgjwu
hwdwn hwawfuntpjwl Yepwwihnfuhsp
Jwwnwywpwnynwd £ nwnhnfuwlgqwnpnduGph
hGwnlyw) UEpYwrnigwsd $hiinptinh htin Jhwupu
(RFI):

Lhutrh
wgwlwlwl “u“"“r[‘:‘wﬁ“‘é’“r?'
Lwpnud [4] hqnnpnLp)nLu n n
el hunnh
[yelen] nbuwlip
3 x 380-500 22-55 C1
Nuwnhnjuwugwpnidubph mGuwyubph
UywpwagpnipejnLu

@nLjjwwnpynid £ Jhwglb| punhwuncp
C1' oguwgnpsdwl gwdpwyniun ElGYwnpwywu
gwlghu:

10. SwuaunLd Qwhwgnpddwunp

Pninp wpunwnpwwnbuwyutpu wugunwd G
punnLudwu-hwududwl thnpdwpynLdubn wpwnwnpnn,
gnpsdwnwuntd: SEnwnnpdwu ywjpned |pugnighy
thnpadwnynidutn wugywgubint wuhpwdtawnienLu
sy

Uwppwdynpnudp gnpswnytine hwdwn funphnepn Gup
wnwihu nhdt| «Qpncundnu» UNC-h uwwuwnydwl
YyEUwnpnu: Gpywpwnle ywhwwunwdhg hGwnn (Gpync
wnwnnig wyb|) wuhpwdtwn E Yuwnwnt wndwwjhu
wapbgwunh yhdwyh wpwwnnpnaned W dhwl nhwiuhg
hGwnn hwuaut| awhwgnpddwu: UWuhpwdtion £
hwungyt, np gnpdnn wuhyu nctuh wquin pupwgp:
Uuhpwdtwn E hwwnniy nupwnpnip)nlu nwindut|
dwlwwnwyht fugdwsph, fugwnuwip onwiutiph W
Ywpbiwhl UGpuwiighsh Jhduwyhu:



10.1 unnnjwwwnh yugnrd

Mndwp bwhiwwnbudws st wjuwhuh htnnLyubph
JGnwdndwl hwdwp, npnup ywnpnibwyned GU whun
dwuuhyutp, hugwbuhp U wjpwebthp W Gnwygdwu
huwpwdnp:

Mndwh wnwehU gnpdwpynLuhg wnwy wuhpwdtwn £
Jwupwdwul (wuw) funnnduywawnp W npw utp
|guti| JwpnLp gnin:

Gpwafuppp sh mwpwéynid wyl Juwuh
m o Upw, npp wuwindwnyby E ynduyh
oqluntpywdp funnndulw2wpp
[JwlwinL wpnyniLupnid:

10.2 Mndwh (gnLd
Mndyp vhwglbinLg wnwyp wuhpwdbtawn
E Upw Jtp 1gub] w2fuwwnwlpuwyhl
h&nncyp b hEnwgUby onp:
Onh 6h2wn hEnwgdwl hwdwp onh

htnwgdwl ywnncuinwlyp whwp E hup
nLnnywé nbuh ybp:

Qwy Ywd pwg hwdwlwnpagbp, npnugned
w2huwwnwlpwjhu htnnLyh dwwpnwyp
guuynd £ yndwh dwywpnwyhg pwpénp
1. dwyb| thwyhy Yuwwnypp wndwh dbpwdndwl
Ynnudhg L pwgtii onh pwg ennuwl wununwyp
wndwh dhpwuyjw| hGuwdwnpJduncd: SGu Lywn 37:

2. dwyhy yuwwnupp ukndduwu funnnywwwnpned
hwnyuynp £ nwtinwin thwyti uhtsle onh pug
rennUwl wugphg w2huwwnwupwjhu hGnnLyh nnLpu
quip:

3. Onh pwg pnnUwU wyuntwnwyp hwpywynp k£ gk,

hul thwhg Yuwnynp wdpnngnijudp pugt;

Pwg hwdwwnpgbn, nphnugnd w2luwwnwlpwihu

htnnLyh dwwpnwyp gunuyncd E yndwh

Jwlwpnwyhg gudp’

Ltpdonn funnnyuiywawnp W yndwp gnpdwnynwdhg

wnwy whwp £ gyl wtuwwnwupwihl henniynd, huy

onp nhwlghg whwp £ htnwgyh:

- Uuhpwdtiau £ thwyti thwyhg Ywwnupp wndwh
GLpwunuwu Ynnuhg W wdpnngnipjwdp pwgb)
hwdwuwwwnwupuwl thwyhy Yuwnypp wyndwh
utpdddwu Ynnuhg:

2. Mununbiind hwut| onh pwg pnndwl wunntnwyp:

Stu uywn 37
3. Mununbiind hwut| yndwh Ygwnipptinhg UGynid
IhgpwunpUwl fugwp:

4. Mndwh Jtp hwpywynn E |gut) dwpncp gnip, dhusle
np ubpdonn unnnyuiwwnp W yndwlu
wupnngntpjwdp s|gdtl wjn hGnnLyny:

- Lhgpwiynpuw fugwp wunnting Ypyht aqbi:

Wunip gt onh pwg pnndwl ywunntinwyp:

UuhpwdtwninLpjwl nGwpncd Uepggnn

funnnywywawnp Yunnn £ gyt w2uwnwlpwhu

htnnLynd, windwh wnbnwnnpnidhg wnwg npw Uhghg
wbwnp E hGnwgyh onp:

-

o o

Onh puwg
rnnUwlu
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Llwp 31 OnwhbGnwwnwn wyunninwy

10.3 Munindwl nLnnnLpjwl
JGpwhuynnnrpjnitu

Munndwl 6hown nLnnnieintlup ujwpeny badnwd £
EiGLwnnpwawindhsh onwithnfuhsh wwunjwh Yud
wnUwh hebwdwpJuh Ynpw:

10.4 Mndwh gnpdwnpyncdp

. UhwgutnLg wnwyp wuhpwdtwn £ wdpnnonLpjwudp

pwgt| thwyhy Ywwnypp wnduwh bbpgddwl Ynndhg:

Buwdndwl Ynnunid thwyhy Yuwnypp hwpywdnn

E Jwuwdp pwgt|:

Uhwgut| wndwp:

. Gnpdwnyuwl dwdwuwly wyndwh dhghg wkwnp £
hGnwgub| onp, wwnwnbing wndwh dhpwlyjwy
htUwdwpJunwd guinuynn onh pwg pnndwl
wunntnwyl wjupwl dwdwuwy, dhbsle onh pwg
renndwl wugphg nnLpu g w2huwnwupwihu
htnnLyp: Stu uywp 37:

Lwhuwqgnrpwgnid

Uuhpwdtown E htinlk onh pwg pnndwl
wlgph nhpphu W Uhgngutip dEnuwnlty,
npwkuqh npwlhg nnLpu Bynn
wtuwinwlpuwyhu htnnLyp snwnlw
wldbwlwquh wyndwépltiph, huswbu
Lbwl EjlEywnpwpwndhsh W wyy

A hwuqnygUubph n. nEunwutph yuwudwlu

wuwnswn:

Swp gnh dndwl nbwypnid wuhpwdtwn £

uhgngubp dEnuwnyl dwpnywug Yypw

Grndwl gpp (gybiip pwgwnbint hwdwnp:

Uwnp htnniyny hwdwlwnpqbpnid wnlw

E wyn hEnncyh h&wn a2thytinL wpnynLupnid

Yyuwuydwépubin unwlwint yinwlq:

4.36Ug np funnnywywwintinh hwdwywnap igyh
onny, hwpluwdnp £ wuinhSwlwpwn pwgt| thwyhs
Ywwnypp, npp inbnwyuyywsd £ wndwh
6UwunUwl Ynnuned, Uhtsl wdpnngnipjwdp
puwgyt|p:

10.5 Lhutinh jugwdph 2ngwaqnid

Lhutinh hugwdph w2fuwwnwlpwhtu JwytnGuutpp
JnLnyned BU yepwdnynn hEnncyny, nLuinh wyn
htnnLyh npn2wyh pwiiuyp Yupnn £ nnLpu quig
fugwdph uhgny:

Mndwh wnwehU gnpdwnyuwu Ywd (hubnh Unp
hugdwdph inbnunpdwl dwdwlwly wuhpwdbown £
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2npwgdwl npn2wyh dwdwlwywhwwnyws, Uwjupwl
hnuwynpnruinh punnLutih dwywpnwyhu hwultp:
Un dwdwuwlywhwwnywsh nlennnieintup Ywhudwsd £
2whwgnpddwl wwjdwllbnhg, wjuhlupl®
2whwagnnddwl wwjdwulbnph jnLpwpwlgnin
thnthnpunteyniup Lpwlwyned £ 2pgwigidwt Unp
dwdwluwywhwunywb:

Cwhwgnpddwu Unpdw| wywjdwuubpnwd Ywpwgnn
htnnLyp Yagninp2hwiw:

Upryntupnid hnuwynpniuwn sh hwynbwptpdned:
Uwywjt wjuwhuh hennLyutpu huswhuht £ yGpnuhup
y6U gninp2hwuncd: Wnwhuny hnuwynpniuwnp Ywpnn
E Upwlwyt) |hubrh fugwdph dwqwdnip)niu:

10.6 Uhwgnidubph hwwhiwwunipjniup

UlnLgdwl wupwndwu/vhwgdwu Uhgngny
Jhwgnudutph/wugwuinnidutph hwéwthunieintup
swtinp £ gipwquugh Uty dwdnud 4 wugqwdp:

11. SwhwgnpénLd

Cwhwgnpduywu wwjdwuutpp ptpdwd Gu pwduncd
15. SGhuLpYwlywl indjuwilbn:

Cwhwaqgnpédwl dwdwlwly
Ejtywnpuwwndhsp whwnp sk dhwglby W
wlpwint] hwawfunLpywl Ypwwihnfuhsh
uluncgnidp duwwnnegbne i punhuninbine
uhgngny, pwluh np uunLgdwl gwugh

Unnupg Yups Uphgwluypbpny
YGpwuwithnfuhsh uunLgnidwu
dwwnncgnedp W punhuwinnidt wugunnbin
Yuwpnn E hwuqbtigut ynunEuuwwnnpubiph
1hgph hnuwlph uwhdwlwhwlydwlu
2npwih pwjpwydwlp:

111 Ughuwwnwlph nbdhd

Uphuwwnwitph hGunlyw) nbdhdutpp Lpwuwyyned Bu
Jwnwywpdwl wwubih ypw sUIUANNoNFU
gwuyned, Eypwl 1.2:

Stu 11.7.2 Uotuwinwlph ntidhd (2.2) pwdhup:

U2huwwmwuph

nbcdhup Ljwpwagpnip)nLu
MnJwu w2huwwnnid £ puinpJwsd
Lund. nbdhunLd
Mndwp Ywuqubgyb £ (Ywlwy
Swnpdwywl
nduwliuiiq gntghsp pwppeNLU k)
Lywquignyu Mndwu w2fuwwnnid £ wyunwndwu

LjwquagnLu wpwantpjwdp
MndwU w2huwwnned £ wyunwndwu
wnwybjwgnyu wpwgnLpjwup

UnwytGjwagnyu

PunLpwagntph bjwqwagnuu W
wnwybjwagnyu Yynpbpp: MIndwh
wunwndwUu hwdwhunce)nLup
wwhwwuyned E Lpwlwyywd
uwhdwuywé wpdbph Yypw,
hwdwwwunwuhwuwpwn®
wunwndwlu wnwybjwagniu W
Udwquantu hwdwhuntejwlu
hwdwn:

Ophuwy* Unwybjwagnyu Ynpny wahuwnwuph
ntdhup ywpnn £ ogunnwgnpdyt ophtwy® inEnwnpdwu
pUpwgpnLd hwdwlwnpghg onh htnwgdwu hwdwp:
Onphuwy Lywqugnyu Ynpny wapuwwnwluph ntdhup
Ywpnn £ oqunwgnpdyt) ophuwy' 2wiin gwdn dwhuuh
dwdwuwy:

11.2 Ywnwywpdwlu nkdhdubpp

LYwnwywndwl ntdhup Lpwuwyyned £ juwnwdwpdwl

wwubh ypw LTULULNFYU gwuyned, Eypwt 3.1: Sku

11.8.1 Gwnwywndwl ntdhd (3.1) pwdhup:

Unyw t Yuwnwywpdwl Gpynt hhduwywu ntdhd®

» UWohuwwnwlph swnguynnynn ntdhu (wnwlg
hGwnwnwné Ywwh):

* Whuwwnwiph Ywpgwynpynn nbdhd (2npw
hGunwnwné Ywwny) vJhwgwsd inyhgny:

11.2.1 Ugluwwnwuph sjwnpgwynnynn nkdhu
(wnwlug hGnwnwna Yuwh):

Unwytjwagniu

Llwquagniu
\

TMO3 8813 2507

RwuwnwwnnLl puncpwahn:
Munundwl hwéwhuntentup
wwhwwuyned £ npn2dwd wpdtph
Jpw'* ujuqugnju W
wnwybwagntu punLpwagntph
Uhgl pungnyntjenLu:
Lowlwyyws wndbpp npnaynud £
wlyjwlwlwl wyunwndwl
hwswhuncpjwlu
hwJwwwwnwuhiwl tninynultnny:

TMO3 8479 1607

Ophuwy' SYjw) nEdhup Ywpnn E oginwagnpdybi,
ophuwy' wnwug Uhwgywd inghsh wyndwtnph hwdwn:
Ophuwy'* Unynpwpwp Yhpwneyned £ junwywpdwlu
YEUinpnuwgywd hwdwywnpgbph hGun hwdwwntn,
hugwtuhp U MPC-n, Ywd wj| wnpwnwphu
Ynuwnpniputph hbwn:
11.2.2 U2luwwnwuph wpgwynpynn nkdhd
(2npew hEwnwnwna Yuuwny)

Bugnidubph
hwdwswith
H wnwnpbpnLp)nLl:
Bugnidubph
inwnpbpnLynLtup
thnppwlunwd £
Swhuuh bwgbnc
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Bugnidubph
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BugnLdubph
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wwhwwuyned £
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wlywfu swhuuhg:

J

TMO3 8476 1607
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hwuwnwwnniu
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hwdwywng:
Alpndubph
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wwhwwuyned £
hwuwnwwnntl,
wuywhu swhuuhg:

J

TMO03 8476 1607

Swutnwwnncu
aupniu:
BugnLdubph
wnwppbpnipnlup
wwhwwuyned £
hwuwnwwnndl,
wlywfu swhuuhg:

TMO03 8477 1607

Swunwwnnil dugned
2wndwlwlgh
gnpdwnnyeh
dwdwlwy:
Glpwjhu dugnudp
wwhwwuyned £
hwuwnwwinnLu® U6s
Swhuuh dwdwlwy:
NpwnpnieynLu/
Wupwinnid gwdn
Swhuuh dwdwlwy:

TMO03 8482 1607

Swutnwwnntu
Jwywpnwy:
3Gnnwyh
Uwlwpnwyp
wwhwwuyned £
hwuwnwwnntl,
wlywhu swhuuhg:

TMO03 8482 1607

Swutnwwnncu dupnud
2wndwluwlgh
gnhpdwnniypny:
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Uwywnnwyp
wwhwwuynwd £
hwuwnwwinnlu® UGs
Swhuuh dwdwlwy:
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Swhuuh dwdwlwy:

TMO03 8478 1607

SwutnwwnnLu swhuu:
Swhuup
wwhwwuyned £
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TMO03 8482 1607

Swutnwwnniu
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wwhwwuyned £
hwuwnwwnntu,
wlywfu swhuuhg:
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11.3 Swuyh mbunrpjnLu
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11.4 Ywnwywnpdwl wwub|

Lwhiwqqnrpwgnid
Ywnwywpdwl wwlbih Yypnw gunuynn On/
Off ynGwyh wlpwinnrdp sh wlguninnid
A CUE hwswfunLpjwl Ypwwthnfuhsp
gwlghg. wyn wunnawnny wylu
bwpiwwnbudwé sk wwpwnwwups
wlpunnhsh gnpdwnnyph hwdwn:
On/Off ynGwyu nLup pwpépwgni

- wnrwglwyunipnLl:
Epbt yndwlyp quniynd E «off» nhppnLd®

wndyp sh wzfuunnh:
YwnwywnpUwl wwubu oginwgnpdynid £ CUE
hwétwhuntpjwl Yepwwihnfuhsh inGnwywu
Ywpgwynpdwl hwdwp: Rnyjwwnptih
gnpswnnyputpp Ywhujws Bu CUE-hu Uhwgnpwd
wnuwh ubphwjhg:

CUE

®
oonffOo @
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o™

GRUNDFOS 2\

Llwp 32 CUE wpunwnpwwnbuwyh
Juwnwdwnpdwl ywub|p

®nthnfunipjwl Yndwyubpp

YUndwly VLowlwynrpjnLu
MNndwh wugnid wauwwnwlp/gnpswpyncd
W 2wpdwywug yhdwyubnhu:

dnithnfujwd wndbpubph wwhwwuned,
Jpwnwihl wanwlzwlibnh hbnpbpncd W

wndbph nw2wh punjwjuncd:
Lwlwpydwl Ynéwyutkpp:

“wwnnid wpdtputinh thnthnfunieyncu:

LowlbwynLp)nLu

Undwy
Ulgnid Uh gwuyhg Ujntup: Wy gwuy
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Syjw| gwuyned yeple b ubppl
wnbnwpwndn:
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Ywnwywndwl wwubh ypwjh thnthnfunipjwu
Yndwyutipp Ywnnn Gu intinnpdt) hGunlywy
Jhdwynru:

* Ulpinpy

* Ny whwinpy

«Ns whwinpy» (wpgbuthwyywd) wndtph
Lowlwyntuhg hbwnn thnthnfuniejwl Yndwyutnp sEu
w2huwinned: Wu ntdhdnud wpbih £ Jhwju wugub)
gwuy W bw)t| wpdtipubnp:

Undwyutph wynhjugdwl b wywwynhdwgdwu
hwdwn 3 Juwpyjwuny vhwdwdwuwy utinutip yepl W
ubppl ujwpltnny Gpynt Yndwyutnp:

“huthbjh gwjinnibwynipjwl yupgwynpnod
“huth|ju wytth Upwgubint hwdwn ubndtp OK W «+»
yndwyutpp:

“huthiGju wybh pwgwglbine hwdwn ubnutp OK W
«—» Yndwyutnp:

8Snighsutipp

Mndwh w2fuwwnwupwhu ntdhup gnigwnpynid £
gnighsubnny Yuwnwywnuwl wnrplth wwubih ynw:
Stu uywp 32:

Unjnruwyned pndws E gnighsutinh Lpwlwynieniup:

Lawlwynrpyntu

MnUwl w2fuwwnnid £ yud
Jwuqubgyt E 2wndwywlugh
gnpswnnph ogunLejwup:

Grb pwnpenLU E, yndwp
Jwuqutgyt| En ogunwunhnng
unnuhg (CUE-h gwluy), wpunwphl
gnpdwnyniund/2wnpdwywugny
(punhwuwnLu wgnwlpwuny Yud
hwnnpnwphptnh Uhgngny):
Off Mndwp Ywuqubgyt| £ On/Off
(Lwpugwagntju) Yndwyh oguwagnpsdwdp:

8nug £ nwhu ypwpwjhu
wagnwlowlh Yud
lwhuwqgnLawgdwl
wnywjnpjnLup:

8nLghg

On (Ywlwy)

Alarm (Ywnuhp)

Swluyh Eypwultp, punhwuncp nhpptp
33-pn . 34-pn Lywputpnud gngwnpdwid Gu gwuyncd
Eypwliibnh punhwUnip nhnpptnp:

Cepua Hacoca

— Eypwtp
wudwuncdp

— Undtiph nwawnp

Swuyh pupwghpy EYpwlp
hwdJwnp/ punhwuntp pwbwy

Ljuwp 33 EYpwuh ophuwyp wnwehu
gnpdwpydwu Ungnid



- Eynwup
MoTaHomra ™ T oo ﬂ wudwuntdp
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If “ Undtiph nwawnp
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Eypwuh hwdwpp, gwuyh
wudwuncdp

Ljwp 34 Ogunwuinhpng gwuyncd Eynwlh ophlwyp

11.5 Swly CLARULNFC SY3ULLER

11.5.1 dGpwnwpéa nGwh wnwghl gnpswpydwu
uUngp (0.1)

Ept «Unwghu gnpéwpydwl Ung»
spwahpp gnpéh E npdws, pngnp
Uwfunpn wwpwdbGwnptpp Yougyblu:
«Unwghl gqnpéwnpydwl dng» spwqhpp
wtwnp E yuwnwnydh Gpp 2wupdhsp
hnwgwé E:

«Unwghl qnpéwnpydwl dng» spwqnph
Ynyuwyh qnpédwpyncdp Yuwpnn £
hwluqbgub punpdhsh nwpwgdwlp:

Swuy peny| £ tnwihu yepwnwnuw| wjn Spwanh,
uwywju wju ogunnwgnpdyned £ dhwju CUE-h wnwghu
gnpswnyJwu dwdwuwy:

BosEDaT & Nporpamme
PYROBDACTES MO BEOAY B ﬂ

<
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Qnpdwnnyep pwgwywynud £:

11.5.2 SGuwyh swdywagnph thnthnfunceniu (0.2)
MzmeHeHHe koaa THRa

Wn Eypwup bwhuwwntugws £ vhwju Grundfos-h
uwwuwnydwu hudtutputph hwdwp:

11.5.3 Ywpgwynpndubph ywwsEuwhwunwd
KanHpoEaHHE NapaMaTpoE

CUE hwtwhunLpjwl YEpwwihnfuhsh
Ywpgwynpnedutipp Ywntih £ ywwnésbwhwut)
oguwanndt| w) CUE hwéwhunLpjwu
YGpwwthnfuhgnid:

Cunpwuplbp®

o QuuunsbUwhwlby

* CUE hwuwlwpgh dtg (ywnwdwndwl wwubh Jbp
wwhwwudws Yuwnpgwynpnudutph CUE Ukpphu
hh2nnnLpejwl Ut wwunstuwhwubn):

* Ywnwywnpdwl wwlbih Jbp (CUE Ubnphu
hh2nnnipejntuhg junwywpdwl wywubh JGg
Ywpgqwynpnidutph ywwnstuwhwubip):

CUE hwtwhunLejwl Y&pwwihnfuhsutpp uwnptpp

wbwnp E nLuGUwl dpwgnwihb wwwnpuwwnwihu

wwwhnydwl vhilunyu tnwpptGpwyp:

Stu 11.7.16 bpwanh Jwnplwénp (2.16) pwdhup:

11.6 Swuy cUlUaNrenru
11.6.1 Uwhdwuywd wpdtpn (1.1)

10.0 7

W CTaHOEKS

F Uwhdwlywd wndtph Lpwlwynwdp
|— Pwuwnwgh Lpwlwyywd wnpdtp

. Pwuwnwgh wndtpp

Lowlwytp uwhdwudwsdp hnwnwna Ywwh wndhsh
Uhwynputphu hwdwwwwwupuw:

Ywnwywndwu ntdhdnid wnwlg hGnwnwna
Jwwh vwhdwuywsd wndtpp Lpwuwyyned £
wnwybjwagnyu wpunwnpnnwywuntejwu
wnnynulpny:

Ywpgwynpdwl pungnynyep Ygunldh Ujwqugnu b
wnwytjwagnu Yynpbph vhple: Sku pwadhu

11.10.2 Upwnwphl Upwlwldwé wndbp (Unwlg
hGwnwnuwné Yuwwh):

Pninp vuwgwd junwywpdwl nEdhdutpned,
pwgwnnLjwdp u2nLdubph hwdwswih
wnwnptnnLejw, Ywnpgqudnpdwl pungnpynyep
hwywuwp E nyhsh swihndubph pungnynyehu: Stu
pwdhu 71.10.2 Ununwphl Lpwlwlyywé wpdbp
(RGwnwnwné Yuuwny):

Buonudutnh hwdwswih mwpptpnipjwdp
Juwnwywpdwlu nkdhdnd Yupgqwynpdwl
pungnynyep hwjwuwnp £ wnwybjwgnu
SlpwunUwl 25 %-hg UhUsl 90 %: Stu pwdhlu
11.10.2 Upunwphl Lpwlwlywé wndbp (DUontdubph
hwdwswih tnwppbnpnipyncl):

Grb wnuwp Uhwgwd E Lpwuwyywd wnpdtph
wpunwphl wgnwlwuhl, win Eypwuh ypw wndtpp
gnuyg £ nwint Lpwuwyywd wpdtiph wnpunwphu
wanuwlwuh wnwybjwagnyu wndtpp:

Stu 11.8.3 Upwnwpht Lpwlwlyywéd wndtp (3.3)
pwdhup:
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11.6.2 U2luwwnwuph ntdhdp (1.2)
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Lowlwybp w2huwwnwlph hEwnlyw| ntdhuutphg Utyp*
¢ Unpdwj (hhduwywl)

* Cwnpdwlwlq

* Lywquqnyu

o Unwybjugnyu

Uphuwwnwuph nbdhup wptiih £ npn2t| wnwug
Lowlwyywd wpdtipp thnpubine:

11.6.3 ULuwppnip)nLtuubph gnigwunid
Wluwppntpeintultnh nGwpncd hwjnuygned £ hGuinlyw
gnLgwgnuup®

JYpwpwihl wgnwlowl Ywd bwhuwaggnipwgney:
JYpwpwhl wgnwlwul wynhywgubine £
hwdwunipjwl Yapwwihnfuhsh Upw dpwnph
gnrgw2nidp W hwugbgubint E wyndwh w2fuwwnwuph
ntdhuh thnthnpunieywUp, unynpwywu ntwpencd
2wndwywlgh:

Uwluwjl, npn2 nGwptpned, Gpp wuuwppniejwl
dwdwuwy hwjinuynid £ Jpwnwjht wanuwuwl, 34-p
Yupnn E Ywpguidnpyuwd |hut w2hiwnwlipp
2wnnLtbwytine hwdwn:

«LwhiwqgnL2wgnid» wynhjwgltint £ CUE

hwtwhunipjwl Yapuwjwihnhuhsh Ypw
Lwhiwqgnrpwgdwl gnigwlpnidp, uwywju wyndwp sh
thnfuh w2huwwnwuph Ywu Yuwnwdwnpdwu nGdhup:

Jdpuwn (1.3)

aTALMA [y

“pewnh nbwpntd ywwnéwnp yhuynldh nhuthibh
dpw: Stu 16.1.7 Lwhiwqqnrowgnidubph W

Yrewnuwyhl wqnwlpwlltph gwl pudhup:
Lwhuwqgnrawgnid (1.4)

Lwhuwqggnawgdwl nbwpnid ywwnbwnp Yhwjnugh
nhuthigjh Ynw:

Stu pwdhu 16.1.1 Lwhuwqqniowgnidubiph W
Yrewnuyhl wqnwlpwlltph gully:

178

Ubuwppnipjntuubph dwwnjwl

Enynt hdwltph inbuwyutph® drewnh W
Lwhuwaqgnrpwgdwl ywwndnipynitup wywhuwwubing
hwdwp hwdwhuntpjwu Yepwwihnfuhgh Ube Jwndnid
GU Jwwnjwuubp:

JdpwnpUtph dwwnjuwl (1.5 - 1.9)

Jpwnwhl wgnwlpwulutph dwunjwlp ywhwwunwd £
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11.6.4 LwhuwqgnLwgnidutph Jwunjw (1.10 - 1.14)

MYpHEN BEapHAHELRS CHIH... £
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MoHKEEHME HANPAXEHHA

Lwhuwggnrpwgnidubph dwwnjwup ywhwwunwd £

Lwhiwagnipwgnidutinh ytpgh hhig Uhdwyutph

JwuhU inGnGlwwnyniejnilp:

«Lwhuwqgagnrpwgned 1» gnig £ tnwihu yepghu

Uwhuwaqgnpwgniup, «Lwhiwggnipwgned 2»

Lwhuwytpght bwhuwqggnwgnidp W wyju:

Eypwuh dbp wpunwuwwwnytnyned Gu

winbnGYwwnynipjwl Gptbp tnwnpptn®

* Lwhuwqgnrwgdwl Lywpwagnnipnlup

* Uwhuwggnpwgdwl swslwaghpp

» dwdwluwy (pnwtutp), npnug pupwgpnid wndwp
Uhwgywd En ElGYunpwulinigdwiup
Lwhiwqgnpwgnidhg htunn:

11.7 Swuy 1bhouYy

Wu gwuyned hwyinuynn Eypwuttnp bwhiwwntbuwd
GU Uhwju bw)Gine hwdwp: Wuwntn wndtp thnpubp ud
Lowlwyt huwpuwynp sk:
11.7.1 Qwuwnwgh Lpwlwynrd (2.1)

BaRTHUECRIA WCTAHOERS

800 bar

EHewHAA WCTAHOERS




Wu Eypwlp gnyg £ nwihu thwunwgh Lpwuwyjwd
wndtipp W wpunwphu Lpwuwyywsd wndtpn:
Pwuwnwgh Lpwlwyywd wpdtpp gnyg £ npdwd
hGwnwnwna Yuwwh wnghsh vhwynputnned:

UpunwphU Lpwuwyywd wndtpp gnuyg £ unpdud
0-100 % pugnynyenLd:

GRrb Lpwlwyywsd wndtbph Uywwndwdp wpunwphu
wgnbgnipntul wpgbyws £, wndtpp gnigunpywé £
npwtu 100 %: Stu 71.8.3 Unwnwphl Lpwlwlyws
wndtp (3.3) pwdhup:

11.7.2 Ugfuwwnwiiph nkdhd (2.2)

Fenm CUE

Wu Eypwlp gnegunnpnid £ wahuwwnwuph unpdwg
ntdhup (Lnpd., Cwndwlwlq, Lywquagnil Ywd
Unwybjuwagnyl): UJGihu, wjuntn gnigunpdws k, pE
npwnkn E punpyt| ntdhdp (CUE gwlyp,
Swnnpnwyehptn, wnunwphl punhwunn,l wqnwlpwl
Ywu On/Off Yndwly):

11.7.3 Qwuwnwgh wpdbpp (2.3)

BIKTHUECKOE THAYEHHE

Wu Eypwup gnuyg £ wnwihu thwuwnwgh yspwhuyynn
wndtpp:

Gt CUE-hU tnyhy Uhwgwd sk, Eypwuh pw
hwjinudned £ «—» Lpwlp:

11.7.4 2uithjwd wndtpp, wnyhy (2.4)

HBMEDEHHDE ZHaJYeHMe
natuMka 1

Wn E4pwp gnuyg £ nnwihu ubndwy 54-hu dhwgnwd
wnyhy 1-ny swthyws thwuwnwgh wpdtpn:

Grb CUE-hu tnghy Uhwgwd sk, Eypwlh pw
hwjwnuyned £ «—» Upwilp:

11.7.5 Quithwd wipdbp, wnyhy 2 (2.5)

HBMEDEHHDE ZHaJYeHMe
naTuMHE 2

Wu Eypwup Jhwunwd £ Jhwju MCB 114 wuwingwjhu
nyghgutinh (nwgnighg unuinptinh Unnnth dhwigws
lhuG|nL nGwpnLy:

Wu EYypwlp gnuyg £ wnnwhu MCB 114 Unnnihu
Uhwgwd ndhy 2-ny swithywd thwuwnwgh wpdtpn:
Grb CUE-hu inyhy Uhwigwd sk, Eypwth ypw
hwjwnuyned £ «—» LUpwup:

11.7.6 Munindwl hwdwhunipjnLup (2.6)

HacToTa EDaWEHHA

Rnynywdp' 5 %
Wju Eypwlp gnuyg £ nwihu yndwh wyunwndwlu
pupwghy hwiwfuntpnLup:
11.7.7 UnLinpwjhU hgnpnipeyntup W 2wupdhgh
hnuwlpp (2.7)
E0AH3A MOWHICTE

ToR AEMrETENA

Rnyunqwdp' £ 10 %

Wu Eynwip gnyg £ nnwihu wyndwh plpwghy
uUncinpwjhU hgnpnipyniup® wnunwhwjnygws Yn-ny
Ywd y4wn-ny b wipdhsh thwuwnwgh hnuwupp
wdwtputpny [W]:

11.7.8 Swhwgnpddwl dwdbpp W uwywnynn
Eutpghwl (2.8)

Yacor paboTe

MotpebnAemas MOWHOCTE

f@nypnyuidp' + 2 %

Wju EYypwlp gnuyg £ wnnwihu 2whwagnpddwl dwdtph
pwlwyp b yndwh uwywnynn Eutpghwu: dwdtpny
wpunwhwjunywd 2whwagnpddwl dwdwluwyp
Uncinwygws wpdtp £ W sh Ywpnn gnnjugyti:
Uwwnynn Eubpghwjh wndtpp Yntnwyyws wpdtp E,
npp hw2qwpyynid £ uwpph wpunwnpdwl wywhhg, W
sh upnn gpnjwgyti:

11.7.9 Swipdhsh wnwugpwlwutph yhédwynp (2.9)

CMEHMTE CMazHY MoK

FEMEHE NOAWHIHKEE

Wu Eypwlip gnyg £ inwithu 2wndhghjninh W
wnwugpwlwutnh thnfuwphuncdutph pwuwyp:

179

SwjbpBU (AM)



(Wv) naugimg

Cwndhyh wnwlugpwywiutnp jnLnGihu hwuwnwuntp
wjn gnpdnnnLejntup LTUWLWYUNFU gwuynid:

Stu 11.8.18 Cwndhsh wnwlgpwlwutph jnLndwl L
thnhuwphudwl hwuwnwwnnedp (3.20) pwdhup: 3ntnh
thnfjuwphuncdp hwuwnwunbineg hwnn Eypwuh Ut
wndtpp Yuybiwuw Uty vhwynpny:

11.7.10 dwdwlwyp Jhusl 2wndhsh
;unw)hgewuwlhbnh Jjntnh thnfuwnphuncdp
210

CMEHHTE CMazhy
NOA WHNHAEOE BEHT.

He otknankeadTe!

Wu Eypwp pwgynid £ dhwju wju nbwpned, Get 2.1
Eypwup gngunpyuid yk:
Wuwnbn Yuntih £ wnbulb el Gpp Yuywhwupgyh
thnfuwnhlti 2undhsh wnwlgpwywih jnLnp:
Unuwnnitnp unnwgnid £ wyndwh w2fuwwnwupwhu
puncpwanptpp W hwadwpynid £ wnwugpwywubph
Jjnunh thnfuwphundutiph uhgl
dwdwlwlwhwwnywsdn: Uphuwunwlpwihu
punLpwantph thnfudwu nGwpncd, bwle Ywnpnn £
dtnwhw2qwnyytijnenh thnpuwphudw dhole
Uhguluypn:
UhUsle jnnh thnfuwphuncdp dninwynp dwdwbwyp
hw2uh £ wnuyned, Gt wndwp uyunid £ whuwwnt)
wwnwundwl wytih thnpp hwwhuntejwdp:
Stu 11.8.18 Cwndhsh wnwlgpwluwutph jnindwl L
thnfuwphUdwl hwuwnwwinnedp (3.20) pwdhup:
11.7.11 dwdwlwyp Jhusl 2wunpdhgh
wnwugpwlwiutph thnfuwphuncdp (2.11)

FameHa NogWHNHHEDE
MLEHraTena

Wu EYypwup pwgyned £ dhwj wju nGwpned, Gt 2.10
Eynpwlp gnigunpyud sk:

Wuwntin wnptih £ wnkulby, pE Gpp Yuywhwugyh
thnfuwnhUti| uwndhgh wnwlgpwywiutpp:
Unuwnnitpp unnwgnid £ wyndwh w2fuwwnwupwhu
punLpwantnp W hw2dwpynwd £ wnwugpwwiutph
thnfuwphuncdutiph vhole dwdwuwywhwwndwén:
UhUsle wnwugpwwiutph thnfuwphunwdp Unuinwynn
dwdwuwyp hwayh £ wnudned, Grb yndwp uyunwd £
w2huwwnt] yunundwl wytih thnpp hwwhunipjwdp:
Stu 11.8.18 Cwndhsh wnwlgpwlwubnh jnendwl b
thnfuwphUdwl hwuwnwinnedp (3.20) pwdhup:
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11.712 Qtpdwunhswlh wnyhy 1(2.12)

Hatumk Temnepatypa 1

He HTHEHEIA

Wu Eypwup Jhwunwd £ Jhwju MCB 114 wuwingwjhu
wnydhgutinh (pwgnighg unuinptinh Unnnth dhwigws
IhuG|nL nGwpnLy:

Wju Eypwlip gnuyg £ nnwhu MCB 114 Unnniihu
Uhwgwd ndhy 1-ny swithjwd thwuwnwgh wndbpn:
Quithdwu yGwnu puinpyned £ EYpwth ypw 3.21:

Gt CUE-hU nnyhy Uhwgwd sk, Eynwlh dpw
hwjuinuynd £ «—» bpwlip:

11.743 QGpUwunhswlh wngh 2 (2.13)

Jatunk remneparypu 2 o

He akTHEHRR

Wu Eypwup Jhwunwd £ Jhwju MCB 114 wuwingwjhu
wnydhgltinh [nwgnighg unuinptinh Unnnth dhwgws
IhuG|nL nGwpnLy:

Wju Eypwip gnuyg £ nnwhu MCB 114 Unnnihu
Uhwgwd ndhy 2-ny swithywd thwuwnwgh wpdtpn:
Quithdwl Y&l punpyned £ EYpwlined 3.22:

Gt CUE-hU nnyhy Uhwgwd sk, Eynwlh dpw
hwjwinuynd £ «—» bpwlip:

11.714 Swiuup (2.14)

Wu Eypwlp pwgyned £ Uhwju wib nGwpned, Grb
Ywpgwdnpywd £ swhuuwswihp:

Wju Eypwlp gnuyg £ wnwihu pywjhu Untinpht (ubndwy
33) ywd wuwinguwihl Untwinphl (ubndwy 54)
Uhwgywd dwhuuwswithh njwd thwuwnwgh wpdtpn:

11.7.45 UnLinwywd dwiuup (2.15)

HakonneHHeH pacog,

MoTpebneHHe Ha MF

Wju Eypwlp pwgyned £ Uhwju wjb nGwpned, Grb
Ywpgwynnywd £ dwhuuwswihp:

Wju Eypwlp gnyg £ wnwihu htnniyh yepwdndwu
dwdwuwy Yynrinwyywd swhuup W EuGpghwih
wnGuwywnwn uwwnenidp:



Swhuuwyswihp Ywnnn E Jhwgyb) pwihu UnLinphu

(uGnUwy 33) Ywd wuwinguwihl Untinph (ubndwy 54):

11.7.16 Spwagnph yuplywdp (2.16)

EepcHA BCTROEHHON
nporpammel

Wu Eypwlin gnuyg £ nnwihu spwgnpwiht wwywhnydwu
pupwghy Ywnlwdp:
11.7.17 ®nfunwuwynpnrpjntt dwjp (2.17)

Kiop, saroackora dakna
EOHSKEypaLLK

40

Wu EYypwup gnuyg £ nmwihu thnfunwuwynpniyniu
pupwghy duj|p:

11.8 Swuy StUCNFY

11.8.1 Ywnwywpdwl nkdhd (3.1)

Pexkm wnpaeneHMA

Cuwnpbp juwnwywndwl hGnlyw| nkdhdubphg JGyp
Unwlg hbinwnwné Yuwh
Swuwnwwnncl supned
Blpnidubipnh hwuwnwiinncb tnwppbpniynLl
BlpnLdUbiph hwdwswth tnwppGnpncpntl
Swuwnwwnncl wifuu
Swutnwinncl gpdwunhdwl
SwuwnwwnnLl dwlwpnwly
Swuwnwwnncl wy] wpdbplbn:
Gt hwawunLpyjwl Yepwwihnfuhsp
Uhwgwé E hwnnpnwphpbnhl,
ywnwywpdwl nkdhdp sh upnn

puwnpyt) gwulyh vhgngny: Sku
11.10.3 Uqnuwligwl GENIbus pwdhlp:

11.8.2 UnUwnpnitip (3.2)

KoHTponnep

CTAHOEKA

CUE hwéwpuntpjwl Yepwwihnfuhgu ntuh
nLdtinuguwu gnpdwygh (Kp) W dwdwuwyh
hwuwwwnncuh (T,) gnpswpwlwhu
Jwnpgwynpnedutin:

Uwlwjl, Grb gnpdwnwlwhu ywnpgwynpnudp sh
wuwwhnyntd oywnhdw| wwpwdGwnntpp,
nLdbnwgdwl gnpswyhgp W dwdwuwyh
hwuwmwwnniup Ywpnn Gu thnfudtp nhuthibh ynpw:
Nidtinuguwl gnpdwyhgp (K)) Yunnn EUawliwyyt
0,1-hg uhuglL 20:

Jdwdwlwyh hwuwnwwnndup (T) Ywpnn Elzwbwyytg
0,1-hg UhUsl 3600 Uny: Gt puwnpyt) £ 3600 yny
wndtpn, YnunpniGnlu w2huwwntine Enpwtiu
hwdwswih:

Uytihu, ynuinpnitnpht untih Eupwbiwyb)
hwywnwy ywpguynpdwl ntdhd, hugp Lpwuwyned
E, np Lpwlwydwsd wndtiph wytjugdwl dwdwlwy
wunwndwl hwdwhuncpjntup Ujwabne E:

Awywnwy Ywpgwynpdwl ntdhdh nbwpntd,
nLdbnwgdwl gnpswyhgp (Kp) wtiwnp Eupwlwydh
-0,1-hg uhugl -20-U pungpynujened:

Unynruwyned gnegunngus 6u ynuuinpnitph
Gupwnnynn wwnpwdtnnptpp'

K
p
3T 4%
Swdwywpg/ 35 3g T
Yhpwnnwd 53 35 i
-
3 33
53 23
L3
ac r? £
0,2 0,5
0,2 0,5
0,2 0,5
-2,5 100
0,5 -0,5 10 +5L,
0,5 10 +5L,

181

3wjkpbU (AM)



(V) nquaimg

Kp
2% L
Jwdwlywng/ g 5 ER- T
Yhpwnned EES 35 i
23 g3
g3 _%3
L5 3 c 3
a o nrc
0,5 -0,5 30 +5L,°
<
0,5 0,5*
L, <5U'05*
0,5 L>5u3"
L>10U05*

* T, =100 Jwjplyjwl (@npswpwlwihl Yupguwynpned):

" Swpwgdwl hwdwywngbpnid yndwh
wpunwnpnnuywuncpjwl pwpapwgdwl dwdwuwy
wlwnquwihl whgh Ynnuhg gnuwligynn
oipdwunhdwll wybjwuncd E:

2 3njwguwl hwdwywngbpp' npwup hwdwywpgbn
GU, npnugnLd wndwh wpunwnpnnuywuntejwl
pwnépwguwl dwdwlwy wuwingwihu tnghgh
ynnuhg gpwugynn gpdwuwnhdwup bjwgned E:

L, = Mndwh W wnyhgh dhple tnwipwisnipyniup [U]:

L, = 2tpdwihnfuwliwyhgh W indhsh uhgle

wnwnwdnLpnLup [U]:

Mh-Ynuwpnitph ywpgwynpdwl Yunpgp
Yhpwndwl ninpunlitph dGswdwulntpyntunud KW T,
wwnwdtwpbph gnpdwpwluwhu Ywnpgwynpnedu
wwwhnyntd £ wyndwh owunhdw) w2fuwwnwlpn:
Uwywjt yhpwndwl npn2 ninpuiuGpned ynuwnpniGpu
wlhpwdtown E Yupgwynnt):

Lwwnwnbp hGinlywp®

1. UGbwgntip ndtinugdwl gnpswyhgp (Kp) Uhusle
wjl wwhp, Gpp 2wndhyp Ywuwwnh wuywyniu:
Uuywyncunieynip Ywpnn £ hwynbwptndt), Greb
swithywd wpdtpubpp uyubl nwwnwuyb): Uytihu,
wlywjncunceynilp uyned E, pwuh np 2wndhyn
ulunid £ w2huwint| wuhwywuwpwswith,
wunnyunubpu wybjwuncd W bdwgned BU: Npn2
hwdwywngbpnd, hugwGuhp Gu gEpdwuwnhdwlh
Ywpgwdnpdwl hwdwywnagbpp, Uywunyned £
nwunwn wnawagwupnid: Yw nddwnwguncd £
2wndhsh wuywyniuncpjwl ytnwhuynedp:

2. Lwlwytp nudtinugdwl gnpdwyhgp (Kp) Uhugl
wndtiph Ytuh dwywpnwyp, npp
hwJwwwuwnwuhuwuned E2wpdhsh
wlywncuncpjwu gnjugdwun: “Yw Yyihuh
nLdbnwgdwl gnpswygh Yynntywn Yunpgwdnnnid:
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3. Lywatigntip dwdwlwyh hwuwnwwnndup (T,) gl
wju wwhp, Gnp 2wndhsp Yuhuh wahuwinty
wlywyncl:

4. Lowlwytip dwdwlwyh hwuwnwnndup (T)
Unblwwwinlyws wndtiph dwywpnwyh ynw, nph
dwdwlwy 2wndhsh w2huwwnwlpp nwnéab) £
wuywynct: 2w Yihuh dwdwlwyh hwuwnwinniluph
ynntlwn Yuwpgwydnpnid:

Cunhwuntp thnpéwnwywlu Ywunuubp®

* Bpb Ynuwnpnitpu wpadwagqwlpnid £ swthwqulg
nwunuwn, wytjwgntp KP:

* Gpb Ynuwnpnitpu w2huwwnned £ wuhwywuwnuwgwith
Jwd wuywjnc* bjwgbigntp hwdwywngh
qqujnLunejntup Kp-h UJwatigdw Ywd T-h
wyGjwgdwl uhgngny:

11.8.3 Upwnnwphu Lpwbwyywd wndbp (3.3)

EHeWHAA yoTaHoERa £

Upunwpht Lpwlwydwsd wndtiph wanuwuwuh UnLinpp
(uGndwy 53) Ywnbih Ebpwlwyt] hGunlyuw
ntdhJdubphg Uyncd®

* Ulinpy

* Ng wlwnhy

«UWYywnpy» punpdwd wndtph nGwpnid pupwghy
Lowlwyywsd wpdtipp Yuhudwd £ wgnwupwuhg, npp
Uhwgwd E wnpunwphu Lawlwydwsd wpdtiph UnLinphu:
Stu 11.8.3 Upwnwphlt Lpwlwlyywd wndtp (3.3)
pwdhup:

11.8.4 Ugnwlwudwl nkit 1 W 2 (3.4 W 3.5)

CUE hwswfunLpjwl Yenwwihnfuhgu nLuh
wqnuwlwudwl Gpynt nt|G: Unnple gnigunnyud
Eynpwuh Ypw punptp wwhwugynn hpwyhéwyutpp,
npnug dwdwuwy gnpdh U npytint wgnwuwudwl
nb|GuGnp:

Uqnwlwudwu nkik 1 Uqnwlwudwl ntik 2

Pene cHrHankzaung 2 o
AETHEMZMDOEIHO NPM H

Pene cHrHanmzaumm 1
@HTHEMIMPOEIHO NDM

3.4 YCTAHOEKA

* Mwwnpwuwin £ * Nwwnpwuwn £

e dpuwn e dpwn

* CwhwaqnpénLd * Cwhwgnnpénid

* Mndwl wphiwwnned £ * Mndwl wphuwwnned £
* s wlyinhy * N whinpy

« Lwhiwqanrpwgnid
* ®nfuwphlby jnLnp:

* Lwpuwqqnrpwgnid
* Onfuwphlty jnLnp:



dpwph L bwpiwqqgnrpawgdwl dtp
—_— - twppbpnipnllubpp inku
11.6.3 UbuwppnLpynLulbph
gnrLgwlnid pwdluncd:

11.8.5 CUE hwwhunrpjwl YEpwwihnfuhgh dpwjh
Ynswyutpp (3.6)

EHonkra "0, 0K, OnSOFF 25

Ywnwywndwlu wwubih ypwjh thnthnfuntpjwu
yndwyutpnp (+, —, On/Off, OK) ywnnn Bu inGnwyw)dt|
hGwnlyw| yhdwyubpned®

* Ulpinpy

* N wlywnpy

«Ns wlinhy» (wpgbuwthwyywd £) wpdtph
Lowlwyntuhg hbwnn thnthnfunipjwl Yndwyutnp U
w2huwwnned: Grb wndwh Ywnwdwnnudp tnknh
nLuBUw wpunwphU hwdwywpgh dhpngny, Lpwuwytp
«Ns wlinhy» wpdbpp:

Unsdwyutph wywnhywgdwl hwdwn 3 Jujnyjwuny
Uhwdwdwuwy utindtp yepl W ubpple ujwputnny
GpynL Yndwyubpp:

11.8.6 Iwnnpnwlywng (3.7)

Wu Eypwup gnuyg £ nmwihu CUE hwéwhuntejwlu
yGpwwihnfuhgh RS-485 wnnwnh hwdwn puinpdwd
hwnnpnwywnpgp: Wu hwnnpnwywngh hwdwn
Yuwpth Eupwlwyt) hGnlyw) wpdtputpp

* GENIbus

* FC

* FC MC:

Gt puwnnyt| E GENIbus wndtpp, Uhwgnudp
Ywpgwynpyned £ Grundfos puytpniejwl GENIbus
unwunwnwuhl hwdwwwwnwufuwU:

FC W FC MC hwnnpnwlywnpgbnu ogunwgnpdynid Gu
Jhwju uywuwnpydwu hwdwn:

11.8.7 Mndwyh hwdwnp (3.8)

Homep Hacoca £
EHl

H

ok

CTAHOEER

Wu Eypwip gnuyg £ innwihu GENIbus gwlgned wndwh
hwdwnp: Mndwhu Yunpnn £ bwlwyyt) hwdwn® 1-hg

Uhugl 199: Iwnnpnwrehptnhu Uhwuwnt nbwpncd
JnLpwpwlgnin yndwhtu wtinp Eupwbwydh hwdwn:
Qnpdwpwlwhu Ywnpgwynpned™ «—»:

11.8.8 @Uwyhl UnLinpbin 2, 3 W 4 (3.9 - 3.11)

YCTAHOEKA

CUE hwtwhunLpjwl Y&pwwihnfuhsh pywjhu
UnLwinpbipp (ubndwyutn 19, 32 W 33) Ywpnn Gu
wlhwwnwlwl Lpwuwyyt) mwpptp gnpdwnnypUtph
hwdwnp:

Cuwnnbp hbwnlyw| gnpdwnnyprUtnphg Utyn
Lywqugnyl (Wjwquagnuu puncpwaghpp)
Unwybjwagnyl (wnwybjwagnyU puncpwahpp)
UnwwphU upuwy (wnunwphU ufuwy)

Owtuup nbib

drewnh htinptpnid

2np pUpwgp (wnpwwphl wnyhshg)

Ynrinwlydwéd swiuu (hdwniuwihu dwhuu, Uhwju
utndwy 33)

Ng whwnpy:

Cunndwd gnpdwnnyeU wynhyugyws E wju
ntwpntd, Gpp wynhdwgywsd £ pdwjhu untwnpp
(Uhwlgyws huyuly):

Lwl nbu* 11.10.7 @Ywyhl Untinpbp pwdhup:
Lwquqniu

Grb UnLwnpl wynhdwgywsd E, yndwu w2huwnbine £
Ljwquagntju punLpwagnhu hwdwwwwnwupuw:
UnwybGjuqgnyl

Gt UnLwnpl wynhdwgywd E, yndwu wphuwwntine £
wnwybjwagnyu puntpwagnpht hwdwwwwnwupuwl:
Unpunwphl ufuwy

Gt Unuinpl wiwnhdwgyws £, gnpsh Ynnpyh puydtnp:
Gt UnLinpl wywinhywgyws E wybih pwl 5 Jujpyjw,
hwjwnuynid £ wpunwphU ubuwih gnigwugnudp: Grb
UnLuinpl wywwynhdwgyned £, Yrwpwjhu
hpwnwnéantentup nwnwpbgynid £ W wyndwp Ywntih
Uthuh depwannduwnyty dhuwyl dtnpnd, dpwnwhl
ntdhuh gnLgwu2uwl hGinpGpdwl Gnwlwyny:
BSwfuup nti

Gt punnytl £ wjn gnpdwnnyjen, wndwn
Yywugutigdh, Gnp Uhwgywd dwiuuh ntigu
Yhwjinuwptnh gwdn dwhuup:

Ujn gnpdwnnyyep hwuwubih £ dhwju wju nGwpned,
Gt wnuwp Uhwgwd E dupdwu inyhshu Yud
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(V) nquaimg

dwlwpnwyh wghghl, huy 2wnpdwywugh

gnpownnyReU wywnhdwgyws E: SGu pwdhuubn

11.8.11 3wuwnwinncb dupned pundwluwligh

gnpéwnnyeny (3.14) W 11.8.12 3wuwwwnncl sUpnid

owndwlwlqh gnpnéwnnyyeny (3.14):

dpwnpuyhl wqnwlpwluh hbwmpbpnid

Gnp UnLwnpu wynhugywsd E, juwnwnyned £

dJprwnwjhu wanwuwuh hGunptpned, Grb Jpwph

wwuwnbdwnrp Yyepwgyt E:

«2np» pupwgp

Brb puwnnyt| £ wyn gnpdwnnyen, Ywnpnn Gu

hwjwnbwptndt) Untinph dpw dupdwu

pwgwywynLeintl Ywd oph wwywu: Hw hwdwn

wUhpwdbw U |nwgnLghy wwnwaquwlbn, hugwGuhp

&u

* «2np» pupwgph nyhy Grundfos Ligtec®

« Blpdwl nbik, npp tbnwnpdwd £ wyndwh updsdwl
Unnuh ypw

* Lnnwuwynp ntit, npp inEnunpyws £ wyndwh
Ubnpdsdwl ynnuh ypw:

Untunph ypw du2uwl pwgwywynipntu ywd oph

wwywu («gnn» pupwgp) hwjnuwpbntint nbwpencd,

wndwp Yywugutgdh: Lwuh nbn wjn Untnpu

wywnhyugyws £, wndup sh yspwanpdwnydh:

Unpluwyh gnpswpynLdubph hwwwnnudp Ywnpnn £

Yuqut| Uhugle 30 pnwyt, Ywhudwd wyndwh ubphwihg:

YnLunwlyjwé swfuup

UnLinwyywsd swhuup swhygine E, Grb wjn

gnpswnnypp Lawbwyywsd E dninp 4-h hwdwp W

hdwntuutph ndhsp Uhwgwd £ ubnuwy 33-hu:

11.8.9 glfllg)luh swithdwlU hwdwp pywjhu dnLwinp

Bxof UHpoEQra £
HEMEDEHKA Dacxoaa H
"

Wn Eypwup hwynuyned £ vhwiju wib nGwpned, Gpp
Swhuuwswthp hwdwnwuwynpyws £ Eypwu 3.11-nLd:
Un E4pwti oguinwgnpdynid £ ubndwy 33-hu
Uhwgwd hdwniuwihu wnnyhgny* Yneinwyyws swhuup
gnpdwnnyeh hwdwn jnLpwpwlynip hdwniuh
Swywih Yuwpgwynpuwu hwdwn:

Lwpgwynpdwl pungnynye'

* 0-1000 |hunnp/hdwyniyu:

BSwdwip Ywntih EUwlwytb] hwdwwwunwupuwl
Jhwynputpnid, npnup puwnnyt) GU” 2whwgnpduwu
Jtp dingutinL yGnpwptinw) dGnuwnpyhu
hwJdwwwunwupuwl:
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11.8.10 Ubwnqwjhu UnLwnp (3.13)

Wuwinguwjhu dntinpp Ywpnn E spwagpwynpdty
htwnlyw) tnyjwiubph thnfuwlgdw hwdwp®
IGunwnwnéd Yuw

Uwwnynn hqnpntpynilp

Muuindwl hwdwfuntpynLl

GipuyhU hwidwpuncentu

Upuwphl inypy

Uwhdwlwswith 1-n gipwquugyty £

o Uwhdwlwswih 2-n gbpwquiigyly £

Ns wlwnhy:

11.8.11 Swuwmwwnnl Guanid 2wpdwlwlgh
gnpdwnnypny (3.14)

Ywpgwynpnd

Swnpdwywugh gnpswnenypp Ywnbih Euwlwyt

hGwnljw) wpdtpubph

* Ulhwinhd

* Ns whwinpy

Ywnpgwdnpdwu pungnynypep Uhwguby/Wupwunbg

ntdhuncd Ywpnn E Lpwlwyyt) hGinlyw| wpdtputph

Ypw!

* Qnpdwpwlwiht LpwuwyJws AH wndtpp Ywaunid
E thwuwnwgh Lpwuwyyws wndtph 10 %-p:

* AH Jwpnn E npn2dt| thwuwnwgh Lpwuwydwd
wndtph 5 %-hg uhusle 30 % pungpynyencu:

Ljwpwagpnip)niu

Swpdwywugh gnpdwnnyypeU ogunwagnnsdyned £ gwdn

Swhuuh dwdwuwy Uhwguty/Wupwint| w2huwwnwuph

ntdhuh L pwpén dwhuuh dwdwlwy* hwuwnwwnniu

Su2uwl ywhwwldwl ntdhdh dhple thnfuwpydwu

hwdwn:



H“ Uhwgub/wupwwnt) ntdhd
Swuwwwnntl dugnid
Ulpwundwl
auznidp
AH | 4
Uhwgdwu
auoniup

Q

Ljuwp 35 Iwunwwnnil duonud 2wpdwywugh
qgnpdwnnyend: Uhwgdwl W
wlpwwndwu dupdwl hol
wnwnpGpnLpjnLup (AH)

Swoén dwhuup Ywpnn £ hwyinuwptnyt) Gpyne tnwnptn

Gnwlwyubpny®

1. LEpYwnnigqwd «gwdn dwhuuh gpwugdwu
gnpdwnnyyepy» w2fuwwnnid £ wju nGwpned, Gpp
rUwjhu Untinpp Jupgwynpywd sE dwhuuh ntith
UhwgdwU hwdwp:

2. Bwhuuh ntiE, Uhwgywd pywjhu dncinphl:

1. S8wdn Swhuuh hwymbwpbpdwl gnpdwnnyypep

MnUdwp Ywunuwynp Yepwny unncgbin £ dwhuup®

wwnwundwl hwdwhunientup Ywné dwdwlwyny

ujwagbgutinL oquntpjwdp:

Bt dunLdp sh thnfuynid Ywd hwdwnyw sh thnfugned,

nw Lpwlwyned £ np Swhuup gudn E:

Munundwl hwswhuntpntbu wyblugdtint £ uhuyle

wlpwwndwl dupdwup hwullGip (thwuwnwgh

Lpwuwynid +0,5 x AH) W yndwp Yywuqubgyh:

Mndwp Yytpwagnpswpyyh wjt dwdwuwy, Gpp

6u2nudp Yhouh UhUsl Uhwgdwl dugneup (thwuwnwgh

Lowlwydwd wpdtp +0,5 x AH):

Rt 2wpdwywugh dwdwlwlywhwwndwdnid

thwuwnwgh dwhuup gunuyned £ gudn dwhuuh

uwhdwuhg pwnén, wndwp Yytinwagnpswnyyh uhtgle
wju wwhp, Gpp 8U2ncdp wuyh vhugle dhwgdwu
wndtpn:

Unlyuwyh gnpdwnydwl dwdwlwy wndwlu

wpdwagwupnud £ hGnlyw) Yepuy'

1. GRE thwuwnwgh dwhuup pwnép £ gwsén dwhuuh
uwhdwuutphg, wndwp ytpwnwnunwd £ wupunutyp
ntdhuh ywhwwutiny hwuwnwwnnil du2nudp:

2. brb thwuwnwgh dwhuup gunudnid £ gwdn dwhuuh
uwhdwuutnnid, wndwp y2unwwbu w2huwnned £
UhwgntU/wlpwwnnd nEdhdncd:

w Yawpniuwydh Uhusle wijt wwhp, Gpp np dwhuup
nnLpu Ygw guidp swhuuh uwhdwulbphg: Gpp
Swhuup pwpén £ gwdp dwhuuh uwhdwultbphg,
wnUwp ytpwnwnunwd £ wupunute nkdhuh:

2. Swdn Swhuuh hwjuwpbpnudp Swhuuh nkGh
Uhgngny
Gnp rYwjhl Untwnpl wynhyjugywd £ gwdn dwhuuh
wwwndwnny, ynndwl hwwhunteintlu wdtwuncd
E, Uhtsl yGppuwywl sUpdwlp hwulbip (thwuwnwgh
Lpwuwyned +0,5 x AH), huy npwlhg hGwnn wndwp
Yywugutgyh: Gpp uznidp Lwgned £ Uhusl
gnpsdwnydwl dunidp, wndwp Ynyhu gnpswnydned
E: GpbE dwhuup Ynyhu thnpp £, yndwp Yhwulh
wlpwwndwl dupuwup W ywlg Ywnuh: Grb dwhuuu
wnyw E, yndwp 2wpnibwyned E whuwwnt) npnadwd
Lowlwyjwd wpdtipht hwdwwwunwupuwl:
Cwpdwlwugh gnpswnnyeh hwdwn
2whwgnpsdwl ywydwlulubpp
Swnpdwlywugh gnpdwnnyyep Ywnbih E ogunwgnpdt
Uhwju, Gpp hwdwywnpgnud tnGnwnnyws £ dupdwu
nyhs, hwlwnwna Yuwnyn W pwnwlpwhl puwp:
Swlhwnwné yuwuwynypp wwnp £
wnbtnwnpyh aUpdwl wnyhshg wnwyg: Stku
Ulywpn 36 U 37 Gt swiuuh ntiGU
oquwqnpéynid E guwédp dwfuuh
hwyjnbwptpdwl hwdwp, wjtu wEwp £
nbnwnpyh hwdwlywpgh Ynnuphg
pPwnwupwht pwphg htwn:

Utuppwlwjhu pwp
Bu2dwl wnyhy
9
\Z

Mndwp

[wywnwna
thwwu

A

TMO3 8582 1907

Ljwp 36 36nnLyh pwpadpwgdwdp
hwJdwywnpgnid hwywnwna Yuwwniph
W 6u2dwl nyhyh inGnwyw)nidp

Ubdppwlwjhu pwp

J
Mndwp

Swywnwna thwywu

TMO03 8583 1907

Ljwp 37 UnLwnph ypw hwybintpnwihu dupdwdp
hwdwywnpgnid hwywnwna yuwwniph
W 6u2dwl nyhsh inGnwyw)nidp

Ubtdppwlwjhu pwp

Swndwywlugh gnpdwnnyeh hwdwn wuhpwdtawn £
npn2wyh bjwqugnyu swywih pwnwlpwhU pwp:
Pwpp wbwnp £ nbnwywyyh yndwhu nnpwlu
hUuwpuwynp E wytih unwin, huy pwph dtg bwhibwywu
Su2ncdp wkwinp £ Ywquh 0,7 x thwuwnwgh Lpwbwyywd
wndtph:

185

Jwyknptu (AM)



(V) nquaimg

fewnwupwht pwph guwlywih dwlw|p'

Mndyh wujwlwywl
Swluup [U¥/d]

Pwph nhwuwjhu
Sdwywin [thwptin]

0-6 8

7-24 18
25-40 50
41-70 120
71-100 180

Grb hwdwywngnid inGnwnpwd £ pwnwupwhu
pwp, nph Swywip UG6 £ funphnipn inpdnn swidwihg,
AH gnpdwpwuwhu ywpgwpGpnedp Yihuh Ynntywn:
Grb hwdwlwngnid innwnpywéd pwnwlpwihu
pwph dwywip swihwqulg thnpp £, wndwp
swithwqwug hwéwhu Egnpdwpyybine W ywugutine:
“w Yuwntih £ nunnt AH wyblugdwl hwadhu:

11.8.12 Iwuwnwwnnil auanid 2wnpdwywugh
gnpdwnnijpny (3.14)

Ywpgwynpned

Swpdwywlugh gnpéwnnyep Ywpbih £ Uwlwyt

htwnlyw| wpdtpubnp'

* Ulinpy

* Ns wiwnpy

UhwgdwU/wupwwndwl pungpynyep Ywntih £

Upwlwyb) hEinlyw| wnpdtpubph hwdwp®

* AH — gnpdwpwUwhu Yuwpgwynpned®™ thwuwnwgh
Lowlwydwlu 10 %:

* AH Ywpnn E Lpwuwyyt) thwuwnwgh wnpdtph 5 %-hg
Uhusle 30 % pungnynyentd:

Suwbdn dwhuuh UEplwnnigywd gnpdwnnyeu

wyunndwwn swithbine £ U ywhwwubine Euwwnynn

hgnpnipjwl wndtpp, Gpp ynundwl hwdwhunipnlup

Jwauntd £ 50 %-hg UhUsl 85 %:

Grb puwnnyt| £ «Uywnpy» nhppp, tnknh £ nctubuncd

hGunlywp'

1. dwytp thwyhg Ywwnypp, npwtugh untindty
Jhdwy wnwug swhuuh:

2. Utinutp OK Yn6wyp, npwtiugh gnpdh nuky
wywnndwwn Yuwpqwptpnedp:

Ljwpwagpnipntu

Swndwywugh gnpdwnnypU ognwagnpdyned £ gwdn

Swhuuh dwdwlwy «dhwgluby/wlgwunt» ntdhdh

Udhole W pwnén dwhuuh dwdwuwy® wupunutg ntdhuh

Uhole thnfuwnyJwu hwdwp:
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Qnpoéwnpyuwl —
dwwpnwy | [ ]
ARl

Swnpdwywugh
dwupnuwy

TMO3 9099 3307

Llwp 38 Iwuwnwwnnil sunid wpdwywugh
gnpdwnnypeny: Anpdwnydwu W
2wndwywugh vwywpnwyutph vhpl
wnwppbpnLeinLu (AH)

Swdn dwhuup Ywnnn E hwjunuwptnpdtb Gpyne tnwppbp
Gnwuwyutpny®
1. 8wén dwhuuh hwyiuwptpdwu UEpYwnnigywd
hwdwywnpgny:
2. Bwhuuh nbib, hwgywsd pywjhl uncwnphl:
1. S8wdn dSwiuuh hwymbwptpdwl gnpdwnniypp
Lbpywnnigwsd gwdn swhuuh hwjinbwptnpdwl
gnpdwnnypp hhdugwsd £ wyunundwl hwdwpuncpjwu W
hanpnpjwl ywihdwl ypw:
Swodn dwhuuh hwjinbwptndwl ntwpenwd wyndwp
Ywug E wnund:
Qnpdwpyuwl Jwywpnwyht hwulbine dwdwlwy
wndwp Ynyhl gnpswnpyynud £: Gl Swhuup Ynyhu
gwdn E, wndwp yhwuluh wndwywugh dwywpnwyhu
W Jwlg Ywnuh: Swhuuh wnywjnipjwl nGwpncd
wndwp Yawnnibwyh w2huwnwupp Lywlwyjwd
wndtpht hwdwwwwunwupuwl:
2. Swdn Swhuuh hwyiuwpbpnidp Swhuuh nkiGh
Uhgngny
6pp pYwhU Untinpl wyunhdwgdned E gwdn dwhuuh
wwwndwnny, ynundwl hwdwhunipenitup wybjwlwinc
E UhUsle wupwndwl dwlwnpnwyhu hwulbip
(Lowuwyywd wnpdtp +0,5 x AH): Uhwgdwu
Jwywpnwyhu hwultntg htuin, wndwp Ynyhu
gnpdwnydnud E: Greb dwhuup Ynyhu pwgwyuwynLd E,
wnUwp Yhwuluh wugwwndwl dwywpnwyhu W ywug
Ywnuh: Gpb swhuu Yw, yndwp 2wpnctbwyned £
w2huwint Lpwlwyywdhu hwdwwwnwupuw:
Cwpdwlwlugh gnpswnnyreh hwdwn
2whwgnpsdwl ywydwllubpp
Swunwwnnl Jwywpnwyh dwdwuwy 2wupdwywugh
gnpdwnnypp huwpwynnp £ ogunwagnnst hwju wju
nbwpnty, Gt hwdwlywnpgp Uepwnnud £ dwywpnwyh
wnhg, huy pninp Yuwnyputipp Yupnn Gu thwlyby:



11.8.13 Syhy 1 (3.15)
Datumk 1

utndwy 54-hu vhwgwd inyhy 1-h uwppwpbnnudp:
“w hGunwnwna Yuwwh wnnghgl E:
Cuwnpbp hbwnlyw) wnpdtiputphg Utyp'
* Syhsh tilpwhl wgnwlwu®
0-20 UU
4-20 UU:
* Syhgh swihdwl Uhwynpp®
bar, mbar, m, kPa, psi, ft, m%/h, m%s, I/s, gpm, °C,
°F, %:
* Suhsh swithnidutiph pungnunuyen:
11.8.14 Syhy 2 (3.16)
Jatume 2

MCB 114 inyhgutinh Unnniihu Uhwgwd inyghy 2-h
uwnpwptnnudp:

Cuwnpbp hwnlyw| wnpdtputphg Utyp'

Suhgh Glpwjhl wanwlwl®

0-20 UU

4-20 JU:

Syhsh swihdwl vhwynpp'

bar, mbar, m, kPa, psi, ft, m*/h, m%s, I/s, gpm, °C,
°F, %:

Suhgh swithnLdutnh pungnynyep®

0-100 %:
11.8.15 Ipybwwl/wywhBuwnmwyht (3.17)
OGHOEHOK! pezepE ¢
Ywpgwynpned

Shdlwywl/wwhGuwnwihtu gnpdwnnyep Ywnbih £

inbnwnpb| hGnlyw) wpdtputph ypw®

* Ulpinhy

* Ns wlwnpy

IhUlwywl/wwhBuwnwihu gnpdwnnyrh

wywnhyuwgnidp Yuwwnwpyned £ hGunlywy Yepw®

1. Uhwgntbp wndwbphg Utyp ulnigdwln:
Cuwnntp «Ns wlwnhy» «<Apduwywl/wywhGuwnwihuy»
gnpdwnnyreh hwdwn:
culuanrsenru bl LcuuuuniFy guuynwd
Ywuwwnbip wuhpwdtawn uwpquynpnidutpp:

2. cUlUQNMBNFU gwuynid Lpwliwybp

w2huwwnwlpwihu ntdhdp Swnpdwywug yhdwyny:

3. Uhwgntp UjnLu yndwp uunigdwup:

culuanronru b vocuuuuniFU guuynwd
Jwuwnwnbp wuhpwdtowun Yupgqwynpnidubpp:
Cuwnptp «Ns wlwnpy» «pduwywl/wwhGunwihux»
qgnpdwnnyyeh hwdwn:

Uohuwwnnn wndwp Yywinwph Ujntu wyndwh npnuncdp

W wjn wndwh «3pdwywl/wywhBunwihuy»

gnpownnieU wywnndwwn Yepwny Yupwluwyh

Wlinhuh dnw:

huy bt UjnLu wndwp qunut) huwpwdnp sk,

Yhwjuinugh wbuwnpnipjwl gnigwuznedp:

Un GpynL yndyn wbkwnp £ vhwgyblu

GENIbus gulgh uhgngny, wyilLu npwl

nshus swtnp E vhwgyh:

«3hJlwywl/wywhBuwnwihu» gnpdwrenyrep Yhpwnbh

E Gpynt gnrquhtin wndwbph Uywwndwdp:

3nLpwpwynp wnuw wiwnp Edhwgyh hp ubthwywu

CUE hwtwhunLpjwl Y&pwwihnfuhshu: Gpyne CUE-U

wbiwp E vhwgybl Uhdjwlg GENIbus

hwnnpnwphprENNY W jnLpwpwlyniphb wtwp £
uhwgyh hp inyhsp:

Wn gnpdwnnyeh hhvlwywu fulinhpubpu GU*

* Jpwph wwwdwnny wnwowwnwn yndwh
2wnpdwlwugh nGwpnid ywhGuwnwihu wyndwh
gnpdwnyJwu hwdwn:

* Mndwtph* wnujwqu 24 dwdp UGy thnfuwnpyuwu
hwdJwp:

11.8.16 U2luwwnwpwjhu pungpynyype (3.18)
Pabounkl ananas

Uphuwwnwupwyhu pungnynyyeh Lawluwynedp

» Lowlwybp yunundwl bjwquagniu
hwéwhuntpjntup® yndwh wnbuwyhg Yuhudwd
wwnundwl Ljwqugnuu hwwhunteintuhg Uhtsle
wnwybjwagnuu Lpwlwyywd wynundwlu
hwdwhuntpnLuu pungpynyened: Gnpdwnwlwjhu
Ywnpgwynpnudp Yuwhudwd Ewndwh wnbuwyhg:
Munundwl wnwybjwagnuu hwdwpuncpniup wpnn £
Lwlwyyt| yunundwl bjwquanyu Lpwlwydwsd
hwdwhuntpjwlu W yndwh nGuwyhg Yuwhudwsd
wwnundwl wnwybjugnuyu hwéwhuntpjwu vhol
pungnynyenid: @npdwpwlwihu wpgwynpnidp
hwywuwn E |hubint 100 %-hu, wjuhupl®
gnpdwnpwlwjhu ywhwuwyh ypw bqws wyunndwl
hwéwhuntpjwup:

Munundwl Ljwqugnyl b wnwyblwagnuu
hwéwhuntpjwu Uhpl. hwindwdp hwunhuwunid £
wnduh thwuwnwgh w2iuwwnwlpwihu pungnpyntjep:
Oguwwntpp Ywpnn E thnpubp gy w2buwnwupwhu
punanynyep wunwndwu hwiwhunpjwu
uwhdwuutpned, npp Ywhudws wyndwh tnbuwyhg:
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(V) nquaimg

Lwquagntju yunwndwl
hwéwhunipnLu
nhnqnum:ra, Ywhudws

Munndwl hwiwhunLpjwl wyndwhg

Munindwl
wujwlwywu
hwéwhunLpnLu

Munndwl
wnwyblwgnu
hwéwhunLpnLu
]

1

1

! m Jwu

1 Munndwl hwiwhintpjwl nundw
 Ldwaqugnuu thwuwnwgh pngnunupe Unwybjwagneju hwéwhunLp)nLlu [%]
1 1 1

T L) T

1 1 100 %

! ! Mnndwl bjwqugntju

1 1

Lpwlwyywd hwiwhunientu

<

Munundwl wpwybjwgniu Lpwlwywsd hwdwhuntentlu

; : >
> |

<

>

TMO04 3581 4608

Lywp 39 Lywquwagnyu L wnwybjwagnyu punLtpwagptnh uwppwpbnndp wnwydbjwagniyu
wpunwnpnnwywuncejwu hwdtdwwn innynuutpny

11.817 gu:llg)dhzh wnwugpwlwutph yepwhuyncd

FoHTPORE NoguMHIER

Mndwh wnwlgpwywutph yepwhuydwlu
gnpdwnnyehl Ywntih Eupwuwyb) hbunlyw)
wndtpubpp®

* Uywinpy

* Ns whinpy

Grb gnpdwnnyreh hwdwn punpyt £ «Uywhyns,
hwdwhunipjwl Yapwwihntuhsp Yuwhuwaggnipwguh
et Gnp E wuhpwdtaw [hubne jnunt| Ywd thnfuwnhub
wnwugpwywiutpp:

Ljwpwgpnipjntu

Swndhsh wnwugpwywutnh yspwhuydwl
gnpdwnnijep gnyg E twihu 2wndhsh
wnwugpwywiutph wd jntnh thnfuwphudwl
dwdwlwyp:

Stu Eypwtitibn 2.10 W 2.11:

Lwhiwggnwgdwl gnigwluwl W hwpdwpyuwihu
dwdwuwyh npn2dwl hwdwn hw2yh Ewnuyned p6
wnnynp wnuwu wzfuwwnned £ wyunindwu wytih thnpn
hwéswhuntpjwdp: Unwugpwlywih gEpdwunhwlup
UtGpwndws E hwadwpyubph Jbe wju nGwpencd, Gpp
gndwuwnhdwuh wnydhsutinp tnGnwnpywd Gu

W vhwgwd GU MCB 114 dnnnihu:

Sw2yhsp 2wpnibwynid E wphuwinky,
unyupuly Gt wyn gnpdwnenypp
—— thnfuwpyywé £ «Ng whnhy» Jhdwiyh,
uwluyl yjnLnp thnfuwphudwlu
YGpwpbpjw bwhiwqgni2wgnidp sh
wnunuwwwwnlybpyh:
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11.8.18 Cwnpdhgh wnwugpwwiubph jnLndw
thnfuwphUdwu hwuwnwwnnedp (3.20)

MoAWKAHKEN BEHraTEnA £

Ujn gnpdwnnyehl yunbih Euwlwyt hGunlywy
wndtputpp®
* Runtlp thnfuwphuyt; £
* ®nfuwphuyby U
o Unwlg thnthnfuntpynLulbnh:
Gt 2wndhgh puntyp Yud wnwlgpwlwutpp
thnfuwnhuyb) BU, hwuwnwwnbp wjn gnpdnnniejnlup
U2Jwd Eypwuncd, ubnutiny OK Yndwyp:
3nLnnidp hwuwnuwninbinLg nnnawyh
dwdwlwl wlg «Runcyp thnfuwphlyby
E» nhpph puwnpnipyniup hbwpwynp sk:

Lunicyp thnfuwphUuyb| £

Gnp hwuwmwwnyb| E @nfuwnphlby pwndhsh

wnwlgpwluwutinh puncyp bwhiwqgnepwgneup,

* hwadhgp qpnjugynid £° 0:

* puntyh thnpuwphuncdutph pwlwyp wdbwuncd £
1-ny:

Gnp puntyh thnhuwphunwdutinh pwtwyp hwulnwd £

wnwybjwagnyu pnyjwunntih wpdtiphl, nhuthibh nw

hwjnuynid EUwhuwaggnirpwgned® @nfuwphlby

2uwndhsh wnwlgpwlwLbnp:

@nfuwphuyb| U

Gnp bwhiwggnpwgnidp hwuwnwwnybl E @nfuwphlty

2wndhgh wnwlgpwluwltnp,

* hwadhsn gpnjugynid £ 0:

* puntyh thnpuwphuncdutph pwuwyp npyned £0-h
Unw:

» wnwlgpwlwutnh thnfuwphuncdutnh phyu
wyGjwuntd £ 1-ny;



11.8.19 QEpdwuwnhdwuh nnyhg 1 (3.21)
MaTurk TemnepaType 1 £

|
H HEHEIH
=

2.21 ¥YCTAHOBKA

Wju Eypwtp Jhwunid £ Jhwju MCB 114 inghsutph
Uncwnpbph unnniih vhwgwd |hubine nbwpned:
Cuwnntp MCB 114 Unnniihu Uhwgwd gEpdwuinhdwlh
Pt100/Pt1000 wnwghU nyhsh gnpdwnnyep'
cwndwpbnh yGngpwynnpnieywl wnwlgpwlwin
dwl YyGppwynpniejwl wnwlgpwluwin

Ujntu hbnncyp gEpdwunpdwlpn 1

UjnLu hnncyp gbpdwunhéwln 2

Cwndhsh thwpnypn

dtnwdnynn htnncyh gpndwuinpswlun
Cnowlw dhpwiduiynh gbpdwunhdwlpn

Ns wlwnhy:

11.8.20 QEpdwuwmhéwuh wnyhy 2 (3.22)

JLaTuME TEMNepaTYDH 2 AN

Wu Eypwlp vhwuned £ Jhwju MCB 114 tndhsutiph
dnLinptph Unnnih dhwgwd |hubine nGwpntd:
Cuwnptp MCB 114 Unnnihtu Uhwgwd gEndwumnhdwuh
Pt100/Pt1000 wnwgehUu wnyhsh gnpswnnyypp'
cwndwpbnh yGngwynpnLeywl wnwlgpwlwin
dwl Ybpgpwynnpnipywl wnwlgpwluwn

UjnLu hbnncyp gpdwunhswln 1

Ujnru hinniyh gEpdwuinphdwlp 2

Guwndhsh thwpentjep

dbnwdnynn htnncyh pbndwuinphdwln
Cnowlw dpgwywynp gipdwuinhdwupn

Ns wlwnpy:

11.8.21 Swpwgnid uywudwl nkdhuncd (3.23)

.

Mogorpes B pexMMe
CEHAEHHA

UwwudwU nbdhuntd tnwpwgdwl gnpdwnnijehu
Yuwnbh Eupwlwyb) hbnlyw) wpdtputpp'

* Ulwinhy

* Ns wiwnpy

Gnp wyn gnpdwnnyehu Lawbwydws £ Uynhy,
Uhtwyp U wnuwp Yuliqutgyt £ 2wnpdwlwlgh
hpwdwuny, hnuwupp Jwwnnigybnt £ 2wndhsh
thwpenyputnhu:

Uwwudwl ntdhuntd tnwpwgdwl gnpdwnnijen
Uwhuwwbu tnwpwguntd £ 2wnpdhsp fuinnigph
gnjugntup wuhubint hwdwp:

11.8.22 Rwthwinp W 2wndwlwilig (3.24)

PasroH M oGTaHoE £

i

L]

Lawlwytp 2wndhsh pwthwnph U 2wndwywlgh
dwdwlwyp'
* Qnpdwpwlwihu Ywpgwynpned®

Ywhudwbd £ hgnpnieinitbhg:
* Cungnynyp'

1-3600 U:
fFwihwnph dwdwuwyp' nw pwihwnph dwdwuwyu £
0 pnwb" Uhusl 2wndhsh wudwuwywu
hwéwhuntp)nLlup:
Cuwnpbp pwithwnph wjuwhuh dwdwuwy, npwbugh
Glpwhu hnuwpp sgtipwqulgh CUE hwéwfuntpjwu
YGpwwihnfuhgh wnwytjwagnyu uwhdwuwjhu
hnuwlpnp:
Swndhsh 2wpdwywugh dwdwlwyp' nw Yuwug
wnUb|nL dwdwlwyl E* wujwlwywl wyunndwu
hwéwhuntpjntuhg Uhusle 0 pnwt - Cuinpbp
2wnpdwywugh wjuwyhuh dwdwlwy, npwtugh
swnwowlw gbpuwpywsdnipniu W nnwtugh
wnwwnpynn hwuwlpp sgGnwquugh CUE-h
hwéwhunLejwu Ypwwthnfuhsh hnuwuph
wnwytjwgnu pnywwnntih uwhdwup:

Munundwl
hwswhunLpinLl

Ubuliwlul
Unwibiugnul

Lwqugnul

Uligpuwlwl
pwihwnp

dbnguwlwl
2wipdwluilig

Ruithwnp

TMO03 9439 0208

Swndwlwlg

Llwp 40 ElGYunpwowndhsh pwthwnp W
2wndwlwug, Eypwu 3.24
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11.8.23 Onfuwpynrdutph hwéwpunLp)nLup (3.25)
HacToTa NepexnoqeHtn - &

<

€] 325 YCTAHOBKA L]
dnhuwnyncdutph hwéwpunieiniup (LhU) ywnnn £
thnfudt): Win gwuyncd puinpnipjwl tnwpptpwyutpp
Ywhujwd U CUE-h inhwywswithuhg:

LU hwswhunLpjwl thnthnfunteintup nGwh
wybjwgndp Yhwugbiguh Ynpnrunutiph wybjugdwun
W, hwdwwwwnwupuwbwpwn, CUE-h
otindwupwwndwl wytjugdwln:

tunphnipn sh npdnud wyGjwgut thnfuwnpydwu
hwdwfunipjnilp, tpp 2ngwlw dhgwywjph
gindwuwnhdwlp pwpén E:

11.9 Ywpgwynpnedubph
wnwolwjunLp)nLup

UnwybGjugnyu wnwplwjuncpynLul
nLUp On/Off Ynswlp: «Offy wlhgpwindwl
yhawynd yndwyp sh wiafuwinp:
CUE hwéwhunLpjwl Yepwwihnfuhsh junwywpdwl
hwdwnp Ywntih E ogunwgnpdt) dhwdwdwuwy Jh
pwlh Gnwtwy: Gpt vhwdwdwuwy wynhjwgywsd
GU tnwnptp nEdhdutin, oguwagnndytinL £
w2huwwnwuph wnwybjwagnyu wnwolwjunLpjwdp
ntdhup:
11.9.1 Ywnwywnpnd wnwlug Yuwwh
hunnpnwphptnh, w2luwwnwuph

11.9.2 Ywnwdwnpnudp Yuwwh hwnnpnwephpbnny,
hEnwywrwywpdwlu ntdhd

H 5

[ [N

g 3 &

=3 = S 3 3

3 3 a8 g

2 > 33 =g

3 w = 3¢

] =) £ 33

=] o >3 J £

1 Swndwywlgq - —

2 Unwybjugnyu - -

3 = CSwpdwywlug CSwpdwywlug
4 = - Unwybjwgniju
5 - - Lwaquagntju
6 — - Lwnd.

nbnwywu nkdhd
hwé ot u u u
UnwglwjunLp)nLu HLUDUTJJHLE;RIF:;I\ mé_‘.:‘m%%?uu
gwlyp

1 Swpdwlywlg -

2 Unwybjwgniju -

3 - Swpdwlywlug

4 - UnwdGjwagnu

5 Ldwquagntju Lwaquagntju

6 Lwnd. Lwnd.

Ophuwy' Gpb wpunwphu wgnwlawup
wyunhywgunid £ wphuwwnwuph UnwybGiugnel
ntdhup, wnuwp wnpbih £ vhwju uwlgubguty:
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Ophuwy’ Gpt Yuwwh hwnnpnwehptnu
wywnhdwgunid £ w2huwwnwluph Unwybjuagnyl
ntdhup, wyndwp Ywntih £ Jdhwju wugubgut):

1110 Ywnwywnpdwl wpwmwphu
wqnwluwuubn

11.10.1 RJwjhu UnLinpbp
Uhwygdws hwywyh htwn uwwywd gnpdwnnypUutnh
wnGuntpjnLl:

Swyuwy Stuwly L2wlwynrpjniu

Mndwh Gnpdwnplyncd/

18 DI nduituliy

* Lywquaqniyt (UWJwaqugnul ynp)

* Unwybjugnyl (wnwyGjwagniju
unn)

« Unpwnwphl wluwppntpnLl
(wnwwphl ufuwy)

* bwfuuh nbib

» dpwnh htinppnnid

* 9np plpwgp (Wnnwphl
nyhshg)

* Ng whwinhy

19 DI 2

* Ljwqugnyl (bjwquagneju Ynn)

* Unwybugny (wnwytjwgneyu
ynn)

« Unwnwphlu wluwppncpnLl
(wnuwphl upuwy)

32 DI3 . swpup ntyt

* dpuwnh hGunpbpnid

* 2np pUpwgp (wnpunwphl
wnyhshg)

* Ns whwinhy

* Ljwqugneyt (Wjwqugneju Ynn)

* Unwybjuqny (wnwybjwagneyu
unn)

* Unwnwphlu wluwppncpnLl
(UGnphU upuwy)

« Sbwhuuh nbib

* dpwnh httinptpnid

* 2np plpwgp (Wnnwphl
wnyhshg)

e YnLunnwlydwéd
Swhuu(hdwynruwjhu dSwhuu)

* Ng whwnhy

33 Dl 4

Uhluniu gnpdwnnyypU puinpdnid £ vhwju UGy
uUncinph hwdwip:



11.10.2 Upnwpht Lpwuwlyywd wpdbp

Swuwly Sbuwly LowlbwynrpnLu

« Unwnwphl uwhdwlywé wndtip

53 At 0

Lowlwyywd wnpdtpp wnpbih Enpn2t
hGnwynpwywl' wpunwphl Lpwlwyywsd wndtiph
UnLwnpht (ubndwy 53) wnpjnph wuwinguwjhu
wgnwl2wuh dhwgdwlu dhgngny;

Unwlg htwnwnwpa yuwh

Unwlg hEnwnwna Yuwh Yuwnwywndwl nEdhdnwd
(Uinnwywl punLpwaghp) thwuwnwgh Lpwuwyjwd
wndtipp Ywnnn £ npnayt wnpunwpht wgnwlwuny®
Ljwquagniju puntpwanhg Uhtsle hwédwhunipjwl
Utpwwthnpuhgh gwuiyh dhgngnd npn2yws
Lowlwydwd wpdtipu pungnpynyened:

Stu uywn 47:
Lowluwlyywd
wnpdbp
Unwdblwgnuu | _
puntpwahn
Npn2qwd
L2wlwlyywd wpdbp
dwuwnwgh
lowlwyjws
dwunwgh Luzndt.g#q
L2wlwyjwd wpdtp pungnynup
Lwquagntu 5
puncpwaghn &
3
0 104 2
Upwnwpht Lawlwlyws wpdtph E

waqnwlwl

Ljwp 41 dwunwgh Lpwlwyjwd wnpdbph W
wpunwphu Lpwlwyywd wndbph
waqnuwuwuh dhpl juwwp wnwlg
hGwnwnwpé Ywwh ntGdhdncd

IGwnwnwpé yuwny

Ywnwywndwl pninp rEdhduGpnud, pwgwnenipjwdp
su2nLdubnh hwdwswith tnwppGpniejwl, thwuwnwgh
Upwlwyywsd wndtipp Ywnnn £ npnadti npuhg’ tidhsh
swithnedubph Ueppleh uwhdwuh (wnyhsh UWJwquagnuu
wndtp) W Lpwlwydws wndtiph uhole pungpynyyened,
hwédwhuncpjwu Yepwwihnfuhsh gwuyh dhpngny: Stu
uywn 42:

Lowlwyywd wndtip

Uowlwyywd wpdbp

Loawlwyywd

wndbp

Suyhgh

wnwyGwugnyl - = = = = - -
wnpdbp

Npn2qwd

dwuwnwgh
Lowlwyqwd
wndtiph
pungnynuje

dwuwwgh

Suhsh Uwqugnyu 2
wpdtip

0 104
Upunwpht Lpwuwlyywd wnpdbph
waqnwluwl

TMO3 8856 2607

Ljwp 42 dwunwgh Lpwluwyywsd wnpdbph W
wpwnwphu Lpwlwyywd wndtbph
waqnwu2wuh Uhole wwp hGwnwnwna
Juwuwny Yuwnwywpuwl ntdhuncd

Ophuwy’* Gpp niyhgh Ujwquignul wndtipp
hwywuwp £ 0 pwn, CUE hwéwhuntpjwu
Utnwwihntuhgh gwuyh dhengny Lpwliwlyws
wndtipp' 3 pwp, huy wnpunwphu Lawuwyyws wndtpp'
80 %, www thwuwnwgh Lpwlwyywd wndtipp Yhuh
hGwnlywp'

(CUE gwuyh vhgngny Lpwlwlyywd

wndbipp - nyhgh UJwqugniyu
wndbpp) x wpnwphu Lpwlwywsd

P wndbph wanwlpwlh %-n + ndhsh
wndtp uwquagnu wndbpp

=(3-0)x80%+0
=2,4 pwn

BuzanLdubph hwdwswith nwppbpnienLu
Dlpnidubipnh hwdwswih tnwpptnpnceincl
Ywnwywndwu ntEdhuncd thwuwnwgh Lpwlwyyws
wndtipp Ywnnn E npn2dt) wnunwphu wgnwuawundy,
nnph pungnynyep Ywaunwd £ wnwydbjwagnuu dupdwu
25 %-hg Uhuyl. CUE gwuyh uhgngny Lpwuwyywsd
wndbipp: Stu Uywp 43:

Loawlwyywd
wnpdbp
Unwyblugnuu - = — = = - -
Slowundwl 90 %
Npn2qwd
Lpwlwywd wpdtp
Ddwunwgh
dwuwwgh Lpwlwydws
Lowluwyyws wndtp T wnpdbiph
pungnynyje
Unwybjugniju & S
slowunuwl 25 % &
0 10 4 ]
Upunwpht Lpwuwyywd wpdbph =]
wognwlwl =

Llwp 43 dwunnwgh LpwlwyJws wndbph W
Upwlwyywsd wpdtph wpunwphu
wqnwu2wuh Uhole wwp dugnidutph
hwdwswth nwppGpnipjwl nGdhunid
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Ophuwy' 12 Jbwinp wnwybjwagnyu supwdndwu W
hwdwhunipjwl Yapuwwihntuhsh gwuyh uhgngny
nnn2qwd 6 Ubuinp Lpwuwyywd wpdtph W 40 %
wpwnwphl Lpwlwyywd wpdtiph dwdwlwy
thwuwnwgh Lpwlwyywd wpdtpp Yihup'
(CUE gwuyh vhgngny bpwbwyywsd
wndtip' wnwybjwgntu dupwdnuwlu
25 %) x wpunwphU Lpwuwyywd
Swuwnwgh wndtiph wgnwlpwuh %-p +
Uwhiwnnwdp  wnwytjwgnul supwdndwl 25 %-p
=(6-12x25%) x40 % + 12/4
=424

11.10.3 Ugnwlawl GENIbus

CUE hwtwhuntejwl Yepwwihnfuhsp wywhwwuned £
hwonpnwywl Yuwwp RS-485 wnpunh vhgngny: Ywwl
hpwywuwgynwd £ Grundfos puytpniejwu GENIbus
hwnnpnwywpght hwdwwwwwupuwl W wwywhnyned
E Jhwgnudubpp Ywrwywnnn hwdwywnght yud
wnuwphu Yuwnwywndwu hwdwywnpgbphu:
Uohuwwnwilpwihu wwpwdbuntpp, huswtuhp Gu
uwhJdwuntdp W ywnwywpdwl ntdhdp Ywpnn Bu
Lowlwyyt| hEnwynpwywl Gnutwyndy,
hwnnpnwrehetinh Uhgngny: Wn ntwpntd wndwp
hwnnpnned £ ndjuubn uplenp ywpwdtupbph
Jwuhl, huswtuhp GU w2uwwnwupwhu
wwpwJtinptiph pupwghy wndtipp, uwwnynn
hgnpnipnLup W Jpwnh gnigwu2nudp:

Uwlpwdwul intntywunynipjwl hwdwn nhutp
Grundfos:

Gt oquwgnnpéynLd E Yuuwh
- hwnnpnwppptn, CUE hwawpinipjwl
Ytpwwihnfuhsh dhgngny hwuwlbih
ywpquynpnidubph pwlwyp Yujuaqh:

11.10.4 Ywwh hwnnpnwpehpetnUEnh wy
unwlunwnpwubp

Grundfos puytpnLeinLup tnwpptp (nLdndutn £
wnwowpyned Yuwh hwnnpnwphptnh hwdwp® w);
unwunwnuutnny Ywwh Yuquwytnpwdwu hGun
Juuwywd:

Uwlpwdwul ntntywunynipjwl hwdwn nhutip
Grundfos puytpnipjnLu:

Uwnpwynpnedp Yuyntt £ juwbgunpnidubph
Lywwndwdp, npnup hwdwwwwnwuhuwuncd GU
LpwluwynLejwl wwjdwulubphu puwnn 6. Yhnwndwl
ninpunp pwdlh W bwhiwnbuywd Bu puwybih,
wnlinpwiht b wpunwnpwywl gnuinhuGpned
oguwagnnddwl hwdwn, npunkn
ElGYwnpwldwquhuwywl nwawinh jwnywontpjwl/
ElGyunpwlwqUhuwywl dwnwquw)jrpywl Jwlywpnwyp
sh gGpwquugnd uwhdwlwjhu pnyjwwnptihu:
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12. SEuphjwlwl uywuwpyncdp

12.1 Iwdwjunpjwl YEpwwithnfuhy

Rwbwhuntpjwu Ytnwwihnfuhgh wpnyntuwytin
hnjwgdwl hwdwn, hwpywynp £ dwpnip ywhb)
hndwgunn Ynntipp W onwithnfuhsh phwyutnp:
MwnppGpwywunipeintup whujwd Euwnppwynpdwl
2whwagnpddwl wwjdwulubphg W npn2ynwd £
uwwuwnynn wuduwywauh Yynndhg, pwjg ny wwlwu,
pwl 6 wdhup UGy wugwd:

Gnpywpwunle ywhwwudwl nGwpnid hwdwhiwywu
YGpwwihnfuhgp wbwnp £ gnpdwpyyh 6 wduncd by
wlgwuhg ny wwywu:

12.2 Mindw

Mndwh wnbhuuhjwywl uywuwnpyned sh
wwhwugyntud:

WU wndwbpp, npnug w2huwwnwlpwihu hennwyp
nuunwnpyyt £ Epjupwnle wwpwwnipnh
hGwnl.wupny, |hutnh ynw wuhpwdtiown £ Ywrebglt)
uh pwuh Ywehy uhthynbwht jnn: Ypwing
YwUupuwnpgbyned E fugynn dwytptuutph Yusnidp:

12.3 ElGYunpwownpdhy

ElGYyunpwawndhsutinp wtwnp £ unnigytl 6 wduncd

Uty wugwd: Swwn Ywplnp E ElGYunpwawndhsp

Jwpnip ywhbl wuhpwdt2un hndwgnidu

wuwwhnyGnt hwdwn: Gt wndwp wnenwnpdt £

thnanwn Jwjnnid, wju wtwp Eunniququudh W

Uwppdh jncpwpwyinip 3 wdhup JGY wuquid:

Luncy’

ElGYwnpwawndhsubph wnwugpwywiutnp wtwnp £

Jninyl 2windhgh $hpdwjhl uhwlwyh dnw Uywd

gnLgndubph hwdwwwunwuhuwl:

ElGyunpwauwndhsp wting Ejninyh thphnedh upw

hhududws jnLnbnpnd, hbinlyw| ywhwlgubphu

hwdwwwwnwuhuwy*

* NLGI nwu 2 uwu 3:

* 3nLnh dwdnighyntpniup® 70-hg Uhugle 150 uUn
40 °C-h dwdwlwy:

* Qtpdwuwnhdwl' Banwwbu w2huwnbine nGwpnud®
-30 °C-hg Uhusl 140 °C:

12.4 Ununninjwd wyndwbn

Epbt yndyl oqunugnpéyty £
wnrenngnipjwl hwdwn Junnwuquynp

Ywd pnLbwynp hennLylubp Unkn.
hwdwp, uyn wyndyp nhunwnplyynid £
npybu Yenunnuinjuwé:

Uju nGwpnid tnGulhywywl uwywuwnydwu
JnLpwipwlynLn hwjinp UEpywjwgutihu hwpywdnn £
Jwlpwdwul inbnGlywwnynipintt inpwdwnnt Unynn
htnnwyh Jtpwptpjw:

WU nbwpncd, Gpp winwhuh tnbnGYwwnynip)niu sh
wnpwdwnnyt, Grundfos puytpnientup Ywnnn £
Jtndt| tnGhubhywywl uywuwnyuwl wuglywgdwlu
hwjwnp:



Mndwp puyGpnLpjwlp Yepwnwpaubine hbun juwdwd
hUuwnpwynp dwhuutpp Ypned E nLnwipynnp:

12.5 Mwhbunwdwutp b nGuuhlywywlu
uywuwnpydwl Jpwyuqdtn

MuwhGunwdwubph W nEhuuwwuwnpydwlu
[nwywautnh dwuhU |pugnighy tnbnGynLejnLulbph
hwdwn wygbitp www.grundfos.ru huntputunwhu
huwugtiny gunliynn Yuijpp, nhutip é6n
nwnwdwngwuh Grundfos-h UbnpywjwgnLgynieintu
Jwd puybpnipjwl uwywuwnydwl dwnwjnieincl:

13. Cwhwaqgnpbéndhg hwuncd

TPE wndwp 2whwanpdniuhg hwubint hwdwn
wUhpwdtwn E ywugubgut) ElGYunnwwndhyp,
utinutiind hwswhuntejwl YEpwwihnfuhsh wywutih
dpwyjh «On/Offy Yndwyp W uwywuty, Uhusl 2unpdhsp
wupnngnyht Ywug wnuh: WunthGunl wupwwnt)
uuncgnn jwnntdp, wugwwnbind Upwu uuntgnn ghdp
pw2kuhg ywhwlh dnwjhg, npuintinhg bw dhwigwd E:
Swluguwyhl wlgunnhshg wnwyg quniynn
pninp ElEyumpwywl gébpp punwwbu
quyncd GU qwpdwl wnwly: Neuinp
vwppwynpuwl wuwnwhwlwl Gud
swpunnuwqnpywé dhwgnedp
Ywupuwpqbtine hwdwp wuhpwdtwn £
wpqbjwihwlyl] guuguwyht wugunnhsp:

14. MwunwwunLpejnLtu gwdn
gpdwuwnhdwllbphg

Grb wndwh GpYwpwnl ywpwwnLpnutph
dwdwlwy wnyw E gwdn gbpdwuwnhbdwlutph
wagnbgnipjwl yunwlg, wndwhg hwnpywynp £
nwwnwnyt) w2uwwnwupwhu henniyp:

15. SERUhYwywl ndjwiltp

15.1 dGpwunynn htnnLyubph
gEpdwuwmnhdwup

—40-hg UhUsl +150 °C:

Uphuwwnwitpwihu htnnLyh gEpdwuwnhéwlp npnayncd
£ wnuwh inbuwyny W npw thutinh fugywgph Unteny:
Stnwywu unpdtph W Ywpgwantph hwdwawjl,
w2huwwnwupwihu htnnLyh gbpdwuwnhéwup Ywnnn £
uwhdwlwthwydt| Ywhudwd yndwh hGuwdwnpduh
wwunpwuwndwl hwdwn yhpwnrywsd enigh inbuwyhg
W wyndwh oguwgnpsddwl ninpuinhg:
Uphuwwnwupwjhu htnnLyh wnwytjwagnuu
gtndwuwnhdwup Updwd Ewyndwh $hpdwjhu
Jwhwuwyh ypw:

Ept yndwyu wpfuwnnid Ennwp
h&nnrLyutipp httin, www thubnh fugqwéph
2whwagnpédwl dwdwlwwhunnqwén
Yuwpnn E upswUwy: Yuwpnn £
wnwpwlwy fugdudplbnpl wybih hwiwfu
thnfuwphUubn. wuhpwdtwinLynil:

15.2 3wdwhunrpjwl Ypwywihnfuhgh

htUwdwpuhu
P2 [ydwn] Lhutrh
22
B2
30
37
45 C1
55
Ywpbjwhu Ukpwlghsh
Lhutnh fugywdputiph hwdwnp
unwlnwnpw wugpkp
1x21,5
1x26,3
B2 IP55
1x331
2x42,9

15.2.1 Ipduwlwl ywihubpp W pwi2p

TMO03 9002 2807

Llwp 44 B2 L. C1 htLbwJwpuhuutp

B2 650 624 242 210 260 19 9 9 12
C1 680 648 308 272 310 19 9 9.8 12

g £

='—

E 3 5 33

E c =] =

=) c 3

- = ol

c [oN Iy cc
5 £ 2 £8 7
= S5 cE So g
< 35 3> €3 33 =
T g5 35 355 €3 =

S

3
S A a B b C @d@e f c a
27
45

" LoJws swithubpp® wnwybjugnuu pwpépnipinill k,

{wjuncpyniup W hunpniejniup:
15.3 Upnmwphu ywjdwulubn
hwn.

Swpwpbtpwywl unbwyntentup hunbwyntLpjwu

5-95%:
Gnowyw Uhgwyuwjnh Unwytjugniup
gbipdwuwnhswlu 50 °C
Gpowlw Uhgwywiph Unhghl
gbnUwunhawln 24 dwdw Unudtuanuig
pupwgpnLd

193

Jwyknptu (AM)



(V) nquaimg

Gpgwlw Uhpwdwynh Lywquignuju

gtpdwuwnhswup hwédwhuntejwu

Utnpwwihntuhsh wdpnng 0°C
hanpnipjwUp w2huwwnbint

dwdwlwy

15.5.2 Uywhnyhsubp (UL nwuhb sgyywnywlnn) W
ulnignn gwugh U 2wndhgh hwnnpnhgutiph

Gpgwyw Uhgwywjph Ujwquignuju
gtpdwuwnhswup hwdwhuniejwu
YGpwwihnpuhsh gwdn hgnpniejwdp
w2huwwnbnt dwdwlwy

-10°C

Mwhwwldwu W tnEnwithnfudwu

-25-hg Uhusl
oGpUwuwnhdwun. 65 °C

SwédwhunLpjwl Yepwwihnfuhsh Unwybjwagniup

wwhwwudwl nlennniejniun: 6 wuhu
6nyh dwywnpnwyh hwutdwn

wnwybjwagnyu pwpapniejnLul 1000 U
wnwlug hgnpnipjwl Ljwquwl

Swbdn wpunwnpnnuywuncpjwu

dwdwlwy 6ndh Jwytnptuhg 3000 U

wnwybjwgnu pwpapnipniup

CUE hwSwpunLpywl Yepwwihnfuhsp
—— dunnwlwnpwpyned E 26Uphg nniLpu
wwhwywludwl hwdwnp bwpwnbujwé
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sh dwwnnignd: hunnnyuwyw2wnh W wyndwh vhol Jwpnt| unnnwlywpwnh UGpphu
hwwnduwbp: wwuwnbpp:

b) Cunniuhy Yud hwywnwné ywwnypp  Unnegb) W ynnubwyh wnwnpywutphg
wngbwthwyyt £ thwy yhdwyned: Jwpnb| hwywnwpa Ywwnypp:
c) Lbpdonn unnnwywawpnud inbnh £ Uwinnwgbl, npwtugh Ukpddnn

nLutigh| wwwhGpdGinhywgned: hunnnuwiywwpp snculuw
Juwuywdpltn:
d) LEnd6nn hunnndwywawnh Yud UwnnLgt), npwGugh Ukpdsnn
wndwh Jtg on E hwjwnuyty: hunnnwywpwpp ynLublw
Juwuywbdpubin:
e) ElGyunpwaowndhsh [hubnp wyunnynwd E: depwdhwgut) $wgbpp:

7. Uhwgubintg htuinn yndwp a) Lbnpodnn funnndwywwnpnud tnbnh £ Uwinnwgbi, npwtugh ukpdsdnn
wwnwnynud £ nLubgb| wwywhGpuGnhywgneu: hunnnuwywwpp sntubluw
hwywnwy nLnnnLpjwup:* Juwuywsputin:

b) Yuwuyt| £ punniuhy ud hwywnwpad  depwlnpngb/thnfuwphut) hwywnwpa
Ywwnypp: Ywwnypp:

¢) Cunniuhy ywd hwlwnwné yuwwnypt - Unnigb) W ynnuuwyh wnwnpywubnhg
wnqbwthwydtl E wdpnnoncpjwdp Jwpnb| hwywnwpa Ywwnypp:
pwg Ywd Jwuwdp pwg yhdwyneu:

8. Lhubnh rugywépp hepdGuinhy sk a) Mndwh |hubnh pwpannientup Uwnnrgt| wndwh 6h2wn inGnwinpnudp:
Yuwnquynnybi £ upuwg:
b) Lhutnh fugdwbdph wuuwnppnie)nLu: dnhuwnhubi |hutbnh lugdwbdpp:
9. UnUnLjutn: a) Mndwh Ut funnnywgnjugneu: Uwnnrgt] yndwh Uninph Unin
wwhwlgynn Lwquagnyl pwnapwgdwu
Jtdnipniup:

b) Mndwp wwnwnyned £ nddwpnepjwdp’  Unnigl) wndwh 6haun inknwinpnedp:
nnw thutinh pwpapnteyniup upuwg

Ywngwynntint hGunbiwlpny:
c) Uwpph Ut wnyw E nbgnuwlu: Uwnnrgt] wndwh 6hown inGnwinpnudp:
d) Mndwh Ut wnyw U ynnduwyh Uwnnrgt] yndwh hnuwuntun dwup,
wnwnpywubn: npwBugh npwunwd yjhuBu Ynnduwyh
wnwnywubn:
10. Mnuwp sh wlgwwnyntd a) Ulpwindwl Guneup Lpwliwyyt £ Lywagbgut| wupwwndwl supuwl
(UGnpwpGnnd £ dhwju dhwgdwl/  swithwquug pwpén dednipjwl ypw:  JGdnipniLup:
wlgwindwl wynndwn b) 2nh uwwnnidp uwwuywdhg wybiht Unnigby wnduwwhl uwngh 6hown
hwdwywngny wndwtphu): tn: pluwnpnpjnLp:
c) Unntdwjhu funnnywywawnp Uwnnwgb, npwtugh unncdwjhu
htGpuGwnhy sk hunnnquwywwpp sncubluw
Juwuywsdpltn:
d) Mndwh |hubrh wyunndwlu Jbpwdhwgub) ElGYunpwwndhsh
nLnnnLejnLup upuwi ELpwuwyyb): Jwabipp:
e) Lunywdphg fugwudt| Gu Uwnnrgb/dwpnt| Ywd thnfuwnphubg
funnnyuiuwwntpp, Ywwnyputpp funnnyuywwntpp, Ywwnyputpp W
Yuwd Shinnp: dhunnp:
f) Auwpwdnp E, np wluwnp Gu Uwnnrgb| Ywd thnfuwphut
Yhpwnynn wlpwwnhsutnp: wlgwiinhsubpp:
11. SwhwgnpdUwl dwdwlwyp a) Ubpwindwl suneup Lpwliwyyt £ ‘Lywabgut) wupwwndwl dupdwlu
swithwqug Uts £ (JGpwpbpnud £ swithwquwug pwnép UGdnipjwl ypw:  JGdnipniLup:
Uhwgduwl/wlgwindwl b) Lunywidphg fugwlyt] U UinnLgbydwpnbi bud thnfuwiphby
wynnuwn hwdwywpgny funnnywlwowntnp, wwnuyputpp funnnywlywwinptnp, Ywwnyputpp W
wndwphu): Ywd dhinpp: dhynpp:
¢) Mndwp Jwuwdp fugwldt| Eybnunhg  Uwpnbp wndwp:
Ywu bundwdplbnhg:
d) 2ph uywnnidp uywudwshg wdtiht - Uwnnigb| wyndwwihu uwnph 6hown
tn: puwnnnipjnLup:
€) Unndwjhtu funnnjwywownp Uuwnnwgbt|, npwtugh unncdwjhu
hGputwnhy yE: hunnnwywwpp sntublw
Juwuywbdpubin:

* GppbUl wwhBuwnwihb wndwh thubnp nwunwn £ wunwnyned, hustu wnunwnpuywt pEnpnieincl sh hwunhuwund:
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Uphunhywywl uwthwuncdubnh Yupnn £ hwugbgub
- uhuw ElEYLpwywu vhwgnidp,

- uwnpwynpnLdltph ufuw) whwwuncdp,
- ElGyunpwywu/hhnpwyihywywu/dehuwuhywywl hwdwywngh yuwudwspp Ywd wbuwppnipjniup,
- uwnpwynpdwl Yuplnpwanyu dwutinh yuwugwdpp Ywd wbuwppniejniup,
- 2whwagnpédwl, uywuwnyuw, inEnunpdwl, unniququunwdutph Yuunuubph W ywydwuubnh fuwhunnedp:

Uhuwy gnpdnnnipjntlutnhg funcuwthtint hwdwp wudbwywaqup wbwp E npwnpnipjwdp swunpwUw ungu

wnbnwnpUwu W awhwgnpsddwl dGnbwnyhu:
Jpwnph, wthwldwu, ud vhpwnbwh ywinwhdwl dwdwuwly wuhpwdtown £ wudhpwwtu nwnwntgut)
uwppwynpdwl w2huwwnwlpp W nhut) «@pniundnuy UNC-h uywuwpydwl Ysunpnu:

17. Lpwjwqunn wpnwnpwwumbuwyubp*

Swfuuh nyhsutin
o
& hugwpwp Uhwguwl
-
b
£ onuwly inbuwy
= -
Swtuuh hnndwhl g 5 £ o
why, VFI Stuwly 3 EN e 2%
< EN- EPDM  FkM 23 Z53
2% =9 98 §=2¢2
3> c2 £ 3 > g c
02 25 s T
VFI 1.3-25 DN32 020 E . .
VFI 1.3-25 DN32 020 F
1,3-25 DN 32 ° °
VFI 1.3-25 DN32 020 E R R
VFI 1.3-25 DN32 020 F R .
VFI 2-40 DN40 020 E . .
VFI 2-40 DN40 020 F R R
2-40 DN 40
VFI 2-40 DN40 020 E R R
VFI 2-40 DN40 020 F R N
VFI 3.2-64 DN50 020 E . .
VFI 3.2-64 DN50 020 F R R
VFI 3.2-64 DN50 020 E 2-64 DN 50 R R
* Syhg funnnduwyh Utip -
wghsh funnnqwly V1 3.2-64 DN50 020 F . .
1-2382 U inyhy VFI1 5.2-104 DN65 020 E o o
- blpuhl wanuipuiy VFI5:2104DN65020F ) 0 o R R
4-20 UU VFI 5.2-104 DN65 020 E R .
* 2 hgwoninp VFI 5.2-104 DN65 020 F . .
* 5 UGnpwung
dwinLu, nph uh VFI 8-160 DN80 020 E R R
ytingwunpnipinlun®  vF| 8-160 DN8O 020 F
M12 uhwguwdp 8-160 DN 80 ° °
« 3wdwnnn dGpUwnly: VFI1 8-160 DN80 020 E . .
VFI 8-160 DN80 020 F R R
VFI 12-240 DN100 020 E . R
VFI 12-240 DN100 020 F
12-240 DN 100 ° °

VFI 12-240 DN100 020 E

VFI 12-240 DN100 020 F
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QbnUwuwnh&wlh wyhs TTA

QtpUwuwnhdwuh wndhy nhdwnpwywl tnwppny
Pt100, mGnwywjjwd swithnnwywl unnnjwyncd
@6 x 100 UU sdwugnuinynn wynnuwwwnhg, DIN 1.4571, L

wnyhy 4-20 UU, Ubpywnnigdws B inbuwyh
glfuwdwuncd, DIN 43.729:

Uhwgudwu gjfuhyp dugdwl tnnwly ywuinpwuwndwsd £

utpyywsd wyncdhbwihu ancywdphg' Pg 16
wwnpnLpwywynp vhwgdwdp, sdwugnunynn

wwnncwnwyubpny W Unwptuwhu nEghuhg
wwwnnpwunywd vhpwnhnny:

Syhsp hwdwywngh Jte Uepywnnigyt| E wywnpynwéh
hwdwn ulttinhsh Yud, hwdwwwwnwuhuwUwpwn,
UhJjwug hwdwwwwnwufuwunn @9 x 100 U yud
@9 x 50 Ud ww2unwwuhy funnndwyubphg utyny :
Muwwunwwuhy unnndwyu nituh G 1/2 dhwgned:
ultinhyp Ywd wwinwwhy junnnduiyp whinp £
wwwinyhpb| wnwlahu:

Skhuuhjwywl wnyjuutp

Skuwy TTA (-25) 25 TTA (0) 25 TTA (0) 150 TTA (50) 100
Quithdwl —25-hg Uhluyle 0-hg UhUgle 0-hg uhuyle  50-hg Uhuyl
punanpynyep +25°C +25°C +150 °C 100 °C
Quithdwu

62gnhwnipnLu

IEC 751-hU hwdwwwwnwupuwl, nwu B, 0,3 °C dwdwuwy 0 °C

Unwlg wwunwwlhy

Upadwquwlpuwl unnquyp 28 Jujnyjwu
gundytan, 1 (0.2 2hy |gJws wwawnwwlhy

Utip 0,2 U/
onh Utip uny runnnywynd® 75 Junyywu
IGUwdwnuuh
ww2nwwuntpjwl IP55
nwu
UnLppwjhu R
wqnwlpwl 4-20 UU
Uuncgdwl jwpned Rwuwnwwnntl hnuwuph 8-35 4
EU3 NAnnnpnywé W
(El5Ynpwdwa- Swnwaquw)pynn EN 50081 hwdwwwunwufuwl
huwlwl fuwugupnidutip®
hwdwntintiih- ruwlqupnidwlwyn-
nupnLL) A Uy EN 50082 hwuwwwinwutuuwl
Mhwnypubp

Muw2wnwwlhy
Skuwl "““2”“%;’}("‘5%"&3“"‘1“’” unnnywly Uinpyws onwlh wlwling
@9 x 100 UU
@6 UU Quihnnwywu funnndwyh hwdwp
Lywpwag-  ww2unwwuhy ywnpyniép wywnpwuwndwd £ SINOX @6 UU swihnnwywu funnnywyh ultbinhy:

nnLRjnLu

SSH 2 ydwlgnwnynn wynnwwwnhg:

runnnwywjhu dhwgned G 1/2:

tunnnuywjhu dhwgned G 1/2:

=50
‘<—> —

o

Stuwy
@9 x 50
100

zs[%

GY%

IS
ot

Ljwp 45 Qupwphwwjhu gdwaghn

Muwznwwhs unnnquy

@9 x 100

Yunpdwd onwyh whwlng
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bnUwunh&wlh wuydwl wihs HONSBERG ETSD1-04- ETSD1-04-

T1 W T2 gpdwuwnhéwUh inyhsutipp Uwhuwnbugwd Stuwy 020K045 + 050K045 +
U tnbnwnpUwl Yeintpnud spdwutnhswlih ETSD2-K045 _ ETSD2-K045
Uhwdwuwliwy swihuwl hwdwn: Q6pUwunhswh Eblunpwywl m;mzfu ﬁdiﬁgiw jﬂﬁ;wé fﬁfhu
swithnidhg pwgh, T1 nyhst nlup T1 W T2 ol dhwgnit wqnwlipwli DIN 43650-A
obpdwunhdwUh wuynwdp hwdGint b wpryniupp MwhwywUdwL .,
4-20 UU wgnwliauitih inkupny hnuwlph nLdnwipwinh gbpUwutnhéwlp -45-hg Uhlgl 125 °C
Uhgngny hwnnpntint hwdwp bwhuiwwnbudwd Muwpnww-
ElGYyunpnuwyhu piny: Unpjnil yuns ujn
Luwuh np T2-hg unwgynn wanwuowup Unyuwtu Upwiygnuihg
hnuwlpwjhu E, pnyjwwnntih £ T2 W T1indhsubph dhole {Tr:t‘%ﬂmu‘
hwJtJwwnwpwn JGs tnwpwoénip)nLup: hwwnwy Wn, Uhlsle 40 4
Lwin 46-nLU GplnLd £, np wil sniuh ng uh putnwjun-
wanbgnLentl I Gipwht wgrnwlpwlih Unw, npp LRIntUhg
hwunhuwUnLd £ wnwybiugnuu gkpdwuinhéwlp 3tinncyh htin
nn nGwnwutnh 2dwugnwynn wynnwww DIN 1.4571
swithnn nyhgh wignuiiguil: %jﬂﬂ,;&;‘n (u&nh anundnn wnniy
Wnuwhuny unwgyws hnuwlpwjhl wanwlwlp 4-hg 36uwdwpduh
Uhugle 20 U pungnynyenud uaunnwwtu Yihuh ww2unuwjwil- IP65
nnwywu: nLjwl nwu
Tout (MA) EU3 ALnnnpnyws U dwnwgquypynn
ETSD1-04-020 (ElEYnpWUwgU- huwbgwnpnidutbn® EN 50081
20 [ ETSD1-04-050 huwlwu hwdwwwwnwuhuwl
N %’ hwdwintin- huwlgupnLdwywyniuntgynl
P Qs A GlhnLpjnLl) EN 50082 hwiwwwinwufuwl
N0 _ ETSD1- 04- 020 K 045 Uwulwghp
a ! T1-T2 8
s 1 T T1 Glpwjhu
4 3 Eﬁgnu#‘lﬂllm]nﬂm 3 ETSD1- th}ﬁjujmhhﬁl.uh:
1 1 1 1 1 1 1 1 -
T T T T T T T T o g o,
.50 -40 30 -20-10 0 10 20 30 40 50 | °Cl z gwﬁﬁﬂdﬁiﬂwﬁﬁﬁu
04-
E
Lywp 46 Syhsh punLpwanptnp 4 UU wpdtph:
20 °C gbpdwuwnhbwup
Sthuhjwywu ndjuutn 020 hwlwwwwnwupiwuntd
E
ETSD1-04- ETSD1-04- 2 .
Stuwy 020K045 + 050K045 + 0 JU windtphls:
ETSD2-K045 ETSD2-K045 ﬁo UC QUULL{]WU%'S]T#DU
QUJLhLIUJU 050 tlu wujwwnwupwunt
punanynyep’ 20 UU wndtphu:
QThl{jLulﬁu’lhﬁ- O-h%ghlézu O-hgsghléku UjnLp, npp 2thynLu £
wi n +20° +50° f
wnwinwuncd (T1- K %Enlydm{nn htnnLyh
T2) Yud (T2-T1) n dTuuqnm .
UlnigdwU jwpned Upunwwl hnuwlph 15- 30 4 wnnujwwn DIN 1.4571:
Unippwjhu 4-20 UU 2qujnLu twpph
wanwlpwu 045 Gplywpnipnlup
Quithdwu 45 Ud:
62gnhwnnLeinLu +03%FS
JYGnpwpuwnpnn- +1%FS ETSD2- K 045 Uwulwghp
E“;““”Lr‘l’j”:“ - ETSD2- T2 GlpwjhU gbpdwunh6wl:
d&uﬂgﬁ f(oué) 2 pnut Jdtnwdnynn htnnLyh htn
= K 2thynn Ujncpp' Adwugnunynn
Gpowyw wnnwwn DIN 1.4571:
S ~25-hg UhUsL +85 °C 045 2auwinil twnnh
gbndwuinhéwl GpywnnipnLup' 45 Ud:
T1 L T2 nhslbiph
w2huwinw-upwjhu -25-hg Uhugle 105 °C
gindwuwnhdwlpn
TIWT2
wnyhsutinh vhole 300 U, Gpb dwnLhul
wnwybjw-gnLu Eypwuwynpyuws £

wnwnpwonLpjnLup
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Spgwlw vhgwywinh gepdwuwnpswuh nghg

c
3
3 &
[=5 -
Suhsh 3 a2
wnbGuwyp = g‘ é =
3 g e
® S &2
Cpowyw -50-h
uhgwywnh tmg 9
obpUwunh- WR 52 DK: Plesner fgg%%
dwlh nyhy

Buzdwl nyhy 2whwgnpddwl dwup nkdhdutph
hwdwn

Buznidutph
GUu2dwl wuydwl inyhy Grundfos DPI pungnpynye
[pwp]
* 3 dwqwunpwjht funnndwyutp,
Yuwnd/tnyuwn
* 2 ygwdwu, 1/4" - 7/16"
* 5 Jwnthuwyht ubnduwy, ule 0-10

» Uuduwaghp, SEnunpdwu W
2whwagnpddwu dGnuwny

» SEhulhjwywl uwywuwnpydwu
Inwywquh d6nbwny

BU2UwU ndhs Danfoss hp gﬂﬁg‘r“‘l}:ﬁj‘ﬁh
Inwlwaquny [pwn]
0-2,5
« Uhwgntu. 0-4
G 1/2 A, DIN 16288 - B6kt T
« E|lGYunpwywl Jhwgned DIN 43650 -
2wnbytn 0-10
0-16
+ MBS 3000 &uuwl inyhy 2 U 0-2,5
Gpywnniejwup Eypwlwdnnpywsd 0-4
Jwintpuny
Uhwgntu® G 1/4 A, DIN 16288 - B6kt 0-6
« 5 dwinthuwht ubindwy, ul 0-10
« 3wywpwygdwl dbnuwny PT, -
00400212 0-16

Cpgwlwnnt hpwnnedubph hwdwp
Lwhiwwnbujwd uadwt wuydwl wnyhy

AuznLdubtph
GUu2dwl wuydwl inyhy Grundfos DPI pungpynyjpe

[pwp]

* 1 nyhy, Upwnjw] 0,9 U
Gnywpniejwdp Eypwlwdnpwd 0-0,6
Jwintfup Jhwgnedubp 7/16"

* 1 ophghUw| pwpéwy DPI ywuwnh Ynpw
wdpwgdwU hwdwn

* 1 pwpéwy Grundfos 0-1
ElGynpwwndhgh Ypw inbnunpdwl
hwdwn

* 2 ywnntinwy U4 pwndwyh dpw
wnyhsh nGnwnpuwl hwdwp

* 1 ywntiwy U6,
hUuptwwwnpnpwyynn, MGE 90/100
Jpw nGnuwnpdwu hwdwn

* 1 wywntinwy U8
hUupuwwwpnpwyynn, MGE 112/132
Jpw nGnwnpdwl hwdwnp

*1 wywntwnwy U10,
hUupuwwwnpnpwydnn, MGE 160 ypw
nGnwnpdwl hwdwn

* 1 ywnLinwy U12, 0-6
hUupuwwwnpnpwydnn, MGE 180 ypw
nGnwnpdwl hwdwn

BU2Jwl wuydwl inghsu punntp wjuwtu, nnwtugh
wnyhgh wnwybjwagnu pnyjwwnntih dugnwdp |huh
wndwh Jbp du2uwl wnwybjwagnyl wuyndhg
pwnén:

BAu2dwl wnyhy Grundfos RPI
= =
] 3 = o 3
< o2 2 s I
2 Ee 2 aZgz 2
- £ = 3
3 2E S 33< 25
= 35 33 .=3m 3
= 3 cc 5 o252 5§
~ 3 5 sg 32 253 39
= 5 3 3¢ Ea £33 23
= 5 =] L= Scc Lo
(7] ”n = o IS5 D&e oS
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0-1
0-1,6
slpuwl 0-25 .
wihy RPI Grundfos 0-a 4-20 12-30 G1/2
0-6
0-12
0-16

Syhsubph wgnwuwuh nudbnwpwn

S1001 PSU Lywpwaqpnipjniu

S1001 PSU, hwunhuwuntJ
E VFI, DPI W hwuwnwiwnniu
hnuwlph 24 4 uun,gdwu
{wnuwdp wy nghsutinh
ElGYunpwulnLgdwlu
wnuwphU wnpjnLn:
Uuntgdwl wnpjncpu
ogunwgnpdynLd £, Grb
dwinthuh Gpywpnieintup
wnpwludhwibph W
Ununpnianh Ul
qbpwqwugnid £30 J-p:

Syywubph thnfuwugdwu piny CIU

GrA 6118

Ljwp 47 SYjwiutiph thnfuwugdwl piny
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CIU wnnjwiutph thnfuwugdwl pinyubpp
Lwhuwwntbudwd GU TPE wyndwtiph W uGpunuwihu
hwnnpnwygdwl Yunwywndwu hwdwywngh dhole
wndjwiutnh, ophbwy’® swthndubph wpdtph W
Lowlwydwd wpdtpubph thnfuwugdwu hwdwp: CIU
pinyp UGpwnnud £ 24-240 4 hwuwnwiinniu/
thnthnfuwywu hnuwuph UGpywenigywsd wnpjnip W
CIM Unnnv: CIU pinyp Ywntih £ inbnwnpt DIN-annh
Jw wywuwnh Ypwi:

Lywpwgpnipintt Iwnnpnwlywnpqg Fieldbus

CIU 100 LonWorks

CIU 150 PROFIBUS DP
CIU 200 Modbus RTU
CIU 250** GSM/GPRS
CIU 271** GRM

CIU 300 BACnet MS/TP
CIU 500 BACnet IP

CIU 500 Modbus TCP
CIU 500 PROFINET IO

* LpJws wpunwnpwwnbuwyubpp s6U Ubnpwnytg
uwnpwynpdwl unwlnwpu [nuywquncjwl/
Inwywauh Jtg, hwunhuwuntd GU odwunwy
uwnpbn (Wwpwaqwutn) W ywwdhpgned Gu
wnwuadhu: Ipduwywl npnyprutnu nL wwjdwuutpp
U2ynid U Mwydwlwagpned: Lpwywagunnubph
JGpwptnw) dwupwdwul tnbnGywunynipntup
winbu juwwnwngubnnd:
Syjw| odwlnwy uwnptnp uwppwynpdwu
[(nwywqunijwl (Inwlwquh) wwpunwnhp twpptn
s&U hwunhuwuncd:
hdlwywl uwppwynpuw hwdwp bwhiwwnGuwd
odwunwy uwnpptph pwgwywjnieintup sh wgnnud
Upw w2uwwnniuwyniejwl Yynpw:

** Uthwdwpp [puwywagunud UGpwnywd sk:

18. Upnwnpwwnbtuwyh
ogqunwhwuncd

Upwnwnpwunbuwyh uwhdwlwihu yhdwyh

hhJuwywl swithwupolu £

1. J&Y Ywd Uh pwlih punwnnhy dwutinh 2wnphg
nnLpu quip, npnug Jtnwunpngnedp ud
thnfuwphunwdp Lwhuwwnbudws sbl,

2. Jtpwunpngdwl W inGhuuhyuywl uywuwpydwu
Swhuubph wytjwgnid, npp hwugbgunwd £
2whwagnpduwl tnunbuwywu
wllywwnwywhwpdwnnipjwln:

Syjw| wpunwnpuwntuwyp, huswbu bwle

hwugnygutpp W nGunwutpp wtwnp Ehwljwpybl W

ogunwhwlytl plwwwhwwuntejwl ninpunh

inGnwywl optuunnniejwl wwhwugubphu
hwdwwwwnwupuwl:
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19. Upnnwnpnn: SwnwjnLpjwl
dwuytwn

Upuwnpnn’

Grundfos Holding A/S Unugtnu,

Poul Due Jensens Vej 7, DK-8850 Bjerringbro, twuhw*

* unntjg wpwnwnpnn Gnyhpp Ladws E uwppwynpuwu
$hndwjht ywhwluwyh Yypw:

Upwnwnpnnh Ynnuhg (hwanpws wué'

«Qpniundnu bunnpw» UNC

143581, Unuyjwjh dwnqg, hunphuuyh 2ppwi,

g. Leaynyn, wn. 188, htn' +7 (495) 737-91-01,

ElGYunnpnuwihb thnuinh hwugbu®

grundfos.istra@grundfos.com:

Gypwuhwywl inunbuwywu Jhnipjwl tnwpwspnLd

utnpypnnutipp®

«QpniLundnu buinpw» UNC

143581, Unuyywjh dwnqg, bunphbuyh 2ppwil,

g. LGynyn, . 188, hbn' +7 (495) 737-91-01,

EiGYunpnuwihl thnuwinh hwugbl®

grundfos.istra@grundfos.com:

«Qpniundnu» UNC

109544, p. Unuyyw, Synuwjw th. 39-41, ohu. 1:

hGnwiunu' +7 (495) 564-88-00, +7 (495) 737-30-00,

El6Yunpnuwihb thnuinh hwugbu®

grundfos.moscow@grundfos.com:

«Gnniundnu Twquhuunwl» UNC

Awquwhuunwl, 050010, p. Uidwwnh, uyp-L Uny-Snpk,

th. Uhg-dhpby, 7, hGnwunu' +7 (727) 227-98-54,

ElGYwnpnuwihl thnuwinh hwugblu®

kazakhstan@grundfos.com:

Uwppwynpuwl hpwgdwl Ywunuutpp W

wwjdwuutpp uwhdwuyned BU ywydwlwagnh

wuwjdwuubpny:

Uwppwynpdwu gnpdnnnLejwl dwdytwnp Yuwadnid £

10 wwph:

Lowlwyywd swnwjnipjwl dwdytunp [pwlwinig

htwnn uwppwynpuwl 2whwagnpdnudp Ywnnn £

2wnpnitbwyydt) ndjwi gnigwuh2p Gplwpwagbine

hUuwpwynpnipjwl dwuhU npn2ndp Yujwgutinig

htwnn: Uwppwdnpdwl gwhwagnpdnidp uniu

thwuwnweneh wwhwlgltinhg twnptnynn

Lpwlwynipjwdp sh pnyuwnnyney:

Uwppwynpuwl swnwjnLpjwl dwdytinh

GnywpwagUwl wtuwwnwlpltnp wbwnp £

hpwywlwgytu optuunpnipjwl wwhwugutnhu

hwJwwwwnwuhuwl, sujwgbgutiny dwpnywug

Yjwlph W wrnnonLejwl hwdwn wugunwlgnipjwu W

2nowyw Uhpwdwinh wwhwwunipjwl wwhwuglbpp:

uwpwynp Gu wnbhuuhywywu thnthnfunteynLtuutn:



20. Qwpbkprh ognwhwudwl ytpwptpjw] mtntElwwmynipjniu

Grundfos puytpnipjwl Ynnuhg Yhpwnynn gwujugwd mbuwyh thwpebreph yhnwywynpdwlu

YyEpwptpjw mEnEywwynip)niu

Puwpbipp Lwuwwnmbuywsd sE ultnwdptnph htw 2thyGint hwdwn

Quwpbkph/hwptpwYnpUwl |pwgnLghy

QuptpwynpUwl UL UhengUbph wuqwlncd

Quptph/
thwpbtpwynpdwl
Lnwgnighg Uhgngutiph
wwwpwundwl hwdwnp
ogwmwgnndynn UynLeh
wnwnwluh2p

@nLnpe W unjwpwenene (bwipwdnn
unyupwpenLnp, pnLnfR, wj|

Snithtip/wpynutin, Upnhputn,
Uhgwnhputin, Uhguwztnntn, wunwyutp,

uinjupwpentnp) dhpuwwnnnputip, |ghy UnLe
PAP
Uppnutin (nwhinwlyjw, A
Uppwwnwhutnwjw, thwjinwpbpwjhu
Sy U thwyint nepbin (thwjw, fugwl) uwihg), Ypyuwwnwytin, yudwpwswsytn, Z s
2wpdwlwu Ynntn, 26npnwénnhyutin,
dhpuwwnnputin FOR
Swadyngutin, wwnytin, punwupe, A
(gwdp funnipjwl wnihEphibl) nnwnwyutin, onny |gywd painhywynn Z s
pwnwlup, $hpuwnnputn
LDPE

g fl‘-JJQ"LUbLUthU) UhEUJnSnUuFD (raltjlnu:.{hpbb A
JnLRGNNgG), win pyYNLU onny |gyw

i (pwnap funnipjwl wnihtphitl) patnhywynp pwnu{'ﬁp’ $hpuwnnputn, LA

5 lghs UjnLe HDPE
(ynthutnhpny) fugnLywyhli uhguinhplin wEunwwunhg L 3

PS

Undphuwgywd thwprbpwdnpnidw (pnLne A
L unywnwpnLR/ywuwhl) «Uphu» inbGuwyh thwpebpwdnpnid Z 5

C/PAP

ruunnpnid Bup nLpwnpnientb nwpdut| htug thwetrh W/jwd thwrebrpwdnpdwl (nwgnighy dUhgngubph whwnwyhu
(wyU thwpbph/thwebpwynpUwl [pwgntghy Uhgngutinh wpwnpnn gnpswnwuh Ynndhg thwygubint nbwpncd):

UUhpwdbannLpjwl ntwpnid” nGuncpultph fulwjnnniejwl W pwwwhwwlwywl wpnyntbwydbunncejwl

Uwwunwyutnny, Grundfos puytpnieintup Ywnnn £ ypyuwyh Yhpwet) unyl thwebep W/Hwd thwpbrpwdnpdwu

Inwgntghs Uhgngubnp:

Upwnwnpnnh nnpnadwidp’ thwpbep, thwptrwynpdwl |pwgnighy dhgngutipp W Ujnipbnp, npnughg nnwp
wwwnpwuwnywd U, yuwpnn 6U thnthnfudb: Upnh tnbEnGlwunynie)niup fuunpnid Gup 62wnk| ywunpwuwnh
wpwnwnpwlph wpwnwnpnnhg, npp Uywd £ unyu Uudbwanh, Snwnpdwu W 2whwagnpddwl dGnuwnyh

19. Upwwnpnn: Swewynipjwl dwdybn pwduncd: Iwpgnid Yuwnwpbihu wuhpwdbown E U2k wpunwnpwuph

hwdwpp W uwppwynpdwl wpunwnpnn Gpyhpp:
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BUHaxoLuudy]

MpunoxeHue 1./ 1-kocbiMwa. / 1-tupkeme. / IwyLYwd 1:

[aBneHue Ha BxoAe B 6apax (Msmepeuuﬂ Npou3BOAUNUCH BO BCcacbiBalolLen YacTu Hacoca)

Tun Hacoca

[NaBneHue Ha Bxoae B Gapax

20°C 60 °C 90 °C 110 °C 120 °C 140 °C 150 °C
TPE 65-930/2 0,6 0,8 1,3 2 2,6 4,2 -
TPE 80-700/2 0,6 0,8 1,3 2,1 2,6 4,2 -
TPE 100-480/2 1,5 1,7 2,2 2,9 3,5 5,1 -
TPE 100-530/2 1,6 1,8 2,2 3,2 3,7 5,3 6,6
TPE 100-650/2 1,4 1,6 2 3 35 5,1 6,4
TPE 100-410/4 0,5 0,7 1,2 1,9 2,5 4,1 5,4
TPE 125-340/4 0,1 0,1 0,3 1 1,5 3,2 4,5
TPE 125-400/4 0,1 0,1 0,3 1 1,6 3,2 45
TPE 150-250/4 01 0,1 0,6 1,3 1,9 3,5 4,8
TPE 150-280/4 0,1 0,3 0,8 1,5 2,1 3,7 5
TPE 150-340/4 0,1 0,2 0,7 1,5 2 3,6 4,9
TPE 150-390/4 0,1 0,2 0,7 1,4 2 3,6 4,9
TPE 150-450/4 0,1 0,1 0,5 1,2 1,8 3,4 4,7
TPE 150-520/4 0,1 0,1 1 1,5 1,9 3,5 4,8
TPE 200-200/4 0,2 0,4 0,9 1,6 2,1 3,8 5,1
TPE 200-240/4 0,1 0,2 0,7 1,4 2 3,6 4,9
TPE 200-290/4 0,1 0,1 0,6 1,3 1,9 3,5 4,8
TPE 200-270/4 0,1 0,1 0,4 1,1 1,7 3,3 4,6
TPE 200-320/4 0,1 0,1 0,5 1,2 1,8 3,4 47
TPE 200-330/4 0,1 0,1 0,3 1,1 1,6 3,2 4,5
TPE 200-360/4 0,1 0,1 0,3 1,1 1,6 3,2 45
TPE 200-400/4 0,1 0,1 0,3 1 1,6 3,2 4,5
TPE 300-190/4 0,5 0,7 1,1 2,1 2,6 4,2 55
TPE 300-220/4 0,3 0,5 0,9 1,9 2,4 4 53
TPE 300-250/4 0,1 0,3 0,7 1,7 2,2 3,8 51
TPE 300-290/4 0,5 0,7 1,1 2,1 2,6 4,2 55
MpunoxeHue 2./ 2-kocbiMmwa. / 2-Tupkeme. / IwyLywd 2:
Pa3mepbi nNUT-oCHOBaHUM
235 380
195 35 290 .
2xp914 230
| —
\‘ - R
/i-\ Axg14
88 | —ox g1 ~ 8 /i\ e
g M >
L i N axeld pi % e
144 = - L E
=
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NHdopmaums o NoATBEPXAEHNMN COOTBETCTBUSA

RU

4l

Hacocbl TPE nponsBeaéHHble B Poccun, cepTuduumpoBaHbl Ha COOTBETCTBME TpeboBaHWAM
TEXHUYECKNX pernameHToB TamoxeHHOro cotsa «O 6e30MacHOCTM HU3KOBOBLTHOIO 060pyAoBaHUA»
(TP TC 004/2011), «O 6e3onacHocTy MaLmH n o6opyaosaxus» (TP TC 010/2011),
«3OnekTpoMarHMTHas COBMECTUMOCTb TexHu4eckunx cpeacTs» (TP TC 020/2011).

[na HacocoB, n3rotoBreHHbIx B Poccun: CepTtudukat cootsetctaus: Ne TC RU C-RU.AN30.B.01069,

cpok gewctemsa ¢ 10.11.2014 no 09.11.2019 r.

Hacocbl nsrotoeneHsl B cootseTcTBum ¢ TY 3631-008-59379130-2006.

BblaaH opranom no ceptudukaumm npoaykumm « MBAHOBO-CEPTU®UKAT» OO0 «MBaHoBCKMIA
®doHp CepTudmkaunmy», atrectat akkpegutaumm Ne POCC RU.0001.11AM30 ot 20.06.2014 r., BblgaH
depnepanbHoii cnyx6oii no akkpeautauum; agpec: 153032, Poccuitickan ®enepaums, BaHoBckas
o6n., r. MBaHoBO, yn. CTaHkocTpouTenew, AoM 1; TenedoH: (4932) 23-97-48, dpakc: (4932) 23-97-48.
MpuHaanexHOCTH, KOMNIEKTYOLWME U3Aenusi, 3anacHble YacTu, ykazaHHble B cepTudukare
COOTBETCTBUS, ABMAIOTCA COCTaBHBbIMU YaCTAMU CEPTUDULMPOBAHHOTO N3AENUS U AOMKHbI ObITb
MCMNOMb30BaHbl TONbKO COBMECTHO C HUM.

Hacocbl TPE cepTuduumnpoBaHbl Ha cooTBETCTBNE TPeBOBaHNSIM TEXHUYECKUX pernameHToB
TamoxxeHHoro cot3a «O 6esonacHocTy MallnH 1 o6opyaosaHusi» (TP TC 010/2011),

«O 6esonacHoCTH HM3KOBOMbLTHOro obopyaosaHusy» (TP TC 004/2011), «9nekTpomarHuTHas
COBMECTUMOCTb TexHUYeckux cpeacts» (TP TC 020/2011).

CepTudumkaTt cooTBETCTBUS:

Ne TC RU C-DK.BN08.B.01059, cpok Aencteums ¢ 21.12.2017 no 20.12.2022 r.

BbiaaH opranom no ceptudukaumm npogykumm « MBAHOBO-CEPTU®UKAT» OO0 «MBaHoBCKUIA
doHp CepTudmkaummy», attectat akkpeautaumm Ne RA.RU.11B6J108 ot 24.03.2016 r.,

agpec: 1563032, Poccus, ViBaHoBckas obn., r. MiBaHOBO, yn. CTaHkocTpouTenen, gom 1;

TenedoH: +7 (4932) 77-34-67.

MpuHaanexHOCTU, KOMNIEKTYOLWME U3AeNusi, 3anacHble YacTu, ykadaHHble B cepTudukate
COOTBETCTBUS, ABMNSAIOTCA COCTABHBbIMU YaCTAMU CEPTUDULMPOBAHHOTO U3AENUS U AOMKHbI ObITb
MCMNOMb30BaHbl TONbKO COBMECTHO C HUM.

MHdopmaumns B AaHHOM AOKYMeHTe ABMNAeTCS NPUOPUTETHOW.
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TPE copfbinapbl KegeHaik oaakTbiH «TeMeHBONbTThI )XabablKTbIH Kayinciaairi Typanbi»

(TP TC 004/2011), «MawmnHanap MeH xabablkTapAblH kayincisgiri Typansi» (TP TC 010/2011),
«TexHMKanbIK KypanaapAblH aNekTpoMarHuTTik yinecimainiri Typansi» (TP TC 020/2011) TexHuKanbIk
pernameHTTepAiH TananTapbiHa CONKeCTiriHe cepTudukaTTanfaH.

Peceipe xacanfaH copfbinap yuwin: CalikecTik ceptudukatbl: Ne TC RU C-RU.A130.B.01069,
KbI3MeTTik mep3imi 10.11.2014 6actan 09.11.2019 x. AewiH.

Coprbinap TY 3631-008-59379130-2006 calikec xacanfaH.

«CepTtudukattsiy MBaHoB Kopbi» XKLIK « I BAHOBO-CEPTU®UKAT» cepTudumkaums GoibiHLa
opraHbiMeH 6epinreH, 20.06.2014 . Ne POCC RU.0001.11AN30 akkpeanTauusicbiHbIH aTTecTathl,
akkpeauTauus 6onbiHWwa Geagepanabl KbiaMeTneH 6epinreH, MekeH-xan:

153032, Peceit epepauusicol, iBaHoBckas 061., VMiBaHOBO K., CTaHkoCTpouTenb keLweci, 1-yi;
TenedgoH: (4932) 23-97-48, cakc: (4932) 23-97-48.

CoalikecTik cepTudmkaTbiHaa KOPCETINreH kepek-xapakTap, Kypamaac Kypanaap, kocankbl
GenwekTep cepTudukaTTanfaH kypanablH Kypamaac 6enwektepi 6onbin ecenteneni xxaHe Tek
colikec nananaHbinybl Kepek.

TPE copfbinapbl KegeHaik oaakTbiH «ToeMeH BONbTTbI )ababIKTbIH Kayincisairi Typanbi»

(TP TC 004/2011), «MawwnHanap meH xababikTapablH kayincisgiri Typanbi» (TP TC 010/2011),
«TexHuKanbIKk KypanaapAblH anekTpoMarHuTTik yinecimainiri» (TP TC 020/2011) TexHUkanbik
pernameHTTepiHiH TananTapbiHa calikec cepTudmrkaunsinaHraH.

CoalikecTik cepTudmkaTbl:

Ne TC RU C-DK.BJ108.B.01059, kbidameTTik mep3imi 21.12.2017 x. AeniH.

«CepTudukattbiH MiBaHoB Kopbi» XKLK «MBAHOBO-CEPTU®UKAT» eHimi cepTdurkaumscol
BoubiHWwa opraH apkbinbl 6epingi, akkpeantauus kyaniri Ne RA.RU.11B6J108 24.03.2016 x., MekeH-
xain: 153032, Peceint depepauusicel, IBaHoBckas 061., MiBaHOBO K., CTaHkoCcTpouTenb keLweci, 1-yi;
TenedoH: +7 (4932) 77-34-67.

CalikecTik cepTudukaTbiHAa KOPCETINTeH Kepek-xapakTap, Kypamaac kypangap, kocanksl
GenwekTep cepTudukaTTanfaH KypanablH Kypamaac 6enwektepi 6onbin ecenteneni xxaHe Tek
conapmeH Gipniecin nanganaHbinybl Kepek.

ATanfaH KyxaTTafbl aknaparttap 6acbiMabIKTbl Gonbin Tabbinags.
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TPE copkbicManapbl baxbl 6UpMMANTUHUH «TeMeH BOMbTTYK xabayyHYH Kooncy3ayry Tyypanyy»
(TP TC 004/2011), «MawwmHaHbIH xaHa )abayyHyH kooncy3ayry Tyypanyy» (TP TC 010/2011),
«TexHMKanbIK KapaxaTTapAblH 3NeKTpMarHuTTuK WwakewTurny (TP TC 020/2011) TexHuKanbIk
pernameHTTUH TananTapbliHa biNanblk TACTbIKTANraH.

Poccusina pasppanrad copkbicManap YyyH:

LWarkew kenyy Tactbiktamackl: Ne TC RU C-RU.AN30.B.01069, kongoHyy meeHeTy 10.11.2014
6awTan 09.11.2019-x. YenH.

Copkbicmanapbl TY 3631-008-59379130-2006 binanbik Aasipaanrax.

«MBaHoBckuin PoHa Ceptudpmnkauum» XYKebiHbiH K IBAHOBO-CEPTU®UKAT» eHaypymaepay
TacTblkTamanoo 6otoHYa opraHbl TapabbliHaH 6epunreH, akkpeautauuanoo attectatol 2016.20.06.
Ne POCC RU.0001.11AN30, AkkpeguTtauusinoo 6ooHya denepangbik kKbiaMaT TapabbiHaH 6epunreH;
naperu: 153032, Opycus denepauusncel, MiBaHoBo Ay6aHbl, iBaHOBO wWw., CTaHKOCTOPUTENEN Keu.,
1-yi; TenedoHy: (4932) 23-97-48, cakc: (4932) 23-97-48.

LLlaiikellTMK TacTblkTaMacblHAa KEPCOTYNIeH TeTUKTep, TONToM BylomAaap TacTblkTamaaaH eTkeH
6ytomay Tysyy4y 6enyktep 6onyn caHanat, anap MeHeH 6GuprenukTe raHa naganaHbiblllbl KEpek.
TPE copkbicManapbl Baxbl 6upumanruHnH «MalumHaHbIH aHa xxabayyHyH Kooncy3ayry Tyypanyy»
(TP TC 010/2011), «TemeH BonbTTYK xabayyHyH kooncysayry Tyypanyy» (TP TC 004/2011),
«TexHMKanbIK kKapaxaTTapAblH 3NeKTpMarHuTTrK WwakewTurn» (TP TC 020/2011) TexHUKanbIk
pernameHTTUH TananTapbliHa biNnalblk TACTbIKTANraH.

Llankeww Kenyy TacTbiKTamachl:

Ne TC RU C-DK.BJ108.B.01059, kongoHyy meeHeTy 21.12.2017 6awTtan 20.12.2022-X. YelNuH.
«MBaHoBcknit PoHa Ceptudpmnkauum» XYKHyH «MIBAHOBO-CEPTUDGUKAT» eHaypymaepay
TacTblkTamanoo 6otoH4Ya opraHbl TapabbiHaH 6epunreH, akkpeguTaumanoo arttectatol 24.03.2016-x.
Ne RA.RU.11B/108, naperu: 153032, Poccus, MiBaHoB 061., MiBaHOBO W., CTaHKOCTpOUTENN Keu., 1-yii;
TenedoH: +7 (4932) 77-34-67.

LLlarkelwTMK TacTblkTaMacbiHAa KepCeTYNreH TeTUKTep, TONToM Bylomaap TacTblkTamaaaH eTKeH
Bytomay Ty3yy4y 6enyktep 6onyn, anap meHeH GuprenvkTe raHa nanganaHblinbiwbl KEpek.

Ywyn AOKYMeHTTern maanbsiMaT apTbikiblbIKTYYy 6onyn caHanar.
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MNnruwunwuncd wpnwnpwd TPE yndwtpp hwjwuwnwagpyt| Gu Uwpuwjhu Uhnipejwl «Swén
JwnpUwu uwppwydnpnidutipnh wudwnwugnipjwl dwuhu» (TP TC 004/2011), «UbpGUwlubph W
uwnpwynpnLdutbph wuywnwlgniejwl dwuhUx» (TP TC 010/2011), «Stjuuhywywu vhgngubph
ElGYunpwdwglhuwywu hwdwwnbnGihnipinitupy» (TP TC 020/2011) nGhuuhywywu ywunbwywnagbph
wwhwlplbphu hwdwwwwnwuhuwuntejwu Jwuhu:

NnLuwunwuncd wpunwnpyws wndwbph hwdwn® 3wdwwywwnwuhiwuniejwl hwjwuwnwaghp'

Ne TC RU C-RU.AM30.B.01069, gnpdnnnLpjwl dwdytunp 10.11.2014-hg vhuyl 09.11.2019 .
Mndwbpp wwunpwuwnywsd Bu TY 3631-008-59379130-2006 hwdwwwwnwupuwl:

Snyt| £ «hdULNYN-UGNShdPUUS» UM «hdwunynjh Iwdwuinwgndwl Ipduwnpuu»
uGpunhdhywgdwl Jwnpduh Ynnuhg, hwywwnwpdwgpdwu yyuwjwywu Ne POCC RU.0001.11AN30 wn
20.06.2014 ., npyt| E Iwdwinwnpdwagnpdwl Ywbwihtu swnwjnipjwu Ynnuhg; hwugt™ 153032,
NnLuwunwuh Ywaunipeinit, hPywunulywjw dwpg, p. hwunyn, th. Unwuynunpnhwintit), 26uUp 1;
hGnwfhunu. (4932) 23-97-48, $wpu. (4932) 23-97-48:

Rwlwwwwnwupiwuntpjwl ubnunhdhywwnnid Updwd ywnlwubihputpp, (pwlywquh pwnwnphsubpp
W ywhGunmwdwutpp hwunhuwuntd U uGpunhdhywgywd wpnmwnpwnbuwyh pwnwnnhy dwubp W
wbwp E ogunwagnpdytu Uhwju Upw hbwn:

TPE wnuwbtinpu ntubU Uwpuwjhu dhnipjwl «UbpEUwlbnh W uwppwynpnidubnh wuyinwlgniejwlu
Jwuhuy» (TP TC 010/2011), «8wbn jwpdwl uwppwynpndUbph wudunwlgniejwl dwuhU»

(TP TC 004/2011), «SGhuuhywywlu Uhgngutinh EjlGYunpwdwgUhuwywl hwdwnbntihniejntup»

(TP TC 020/2011) inGhulhywywUu Ywunuwywnpgbnh wwhwlplbpht hwdwwwunwupuwuntejwlu
hwdwuwnwagnpned:

SAwdwwwwnwupiwlntejwl hwjwunwaghp®

Ne TC RU C-DK.BJ108.B.01059, gnpdnnnipjwl dwdytnp 21.12.2017-hg UhUsle 20.12.2022 je:

Snyt| £ «hdULNYN-UENShdPUUS» UNC «hJwunyujh Iwjwuinwgnuwl Ipduwnpuu»
hwjwuwmwagnpdwU dwpduh ynnuhg, hwwunwnpdwagpuwl yywjwywl Ne RA.RU.116/108 wn
24.03.2016 p., hwugt' 153032, NnLuwuwnwuh Ywunipe)nil, bywunduywjw dwnpg, p. hdwunyn,
Uwnwluynuwnpnhwnbib) th., inincu 1; hGnwpunu. +7 (4932) 77-34-67:

SAwlwwwwnwupiwuntpjwl utnunhdhywwnnid Upgwsd ywnpwaqwltpp, (nwywadnn
wpunwnpwwnbuwyutnp, wwhbunmwdwubpp uGpunhd$hjugdws wpunwnpwnmbuwyh pwnwnphy
Jwubinl 6U W wEwp E ogunwgnpdytl vhwju Upw htwn hwdwwnbn:

StntGywwynie)nLup unyu thwunwpenenid gEpwyw E:



Mo Bcem Bonpocam obpalantechs:

Poccuinckan ®epepauus
OO0O lpyHadoc
109544, r. Mocksa,
yn. WkonbHas, 4. 39-41, cTp. 1
Ten.: +7 (495) 564-88-00,
+7 (495) 737-30-00
dakc: +7 (495) 564-88-11
E-mail:
grundfos.moscow@grundfos.com

Pecny6nuka Benapycb

dunnan OO0 IMpyHadoc B MuHcke
220125, r. MUHcK,

yn. WadpapHsHckas, 11, od. 56,
BL| «MopT»

Ten.: +7 (375 17) 286-39-72/73
dakc: +7 (375 17) 286-39-71
E-mail: minsk@grundfos.com

Pecny6nuka KazaxctaH
pyHadoc Kasakctan XKLWC
KasakctaH Pecny6nukacsl,
KZ-050010, AnmaTbl K.,

Kek-Tebe warbiH ayaaHbl,
Kbi3-XKi6ek keweci, 7

Ten.: +7 (727) 227-98-54

dakc: +7 (727) 239-65-70

E-mail: kazakhstan@grundfos.com















be think innovate

desoL

“laHemMimeE eaedu 808 ‘S /v BUIPIOH SOjpuUNID 810z @ “ISHaMmMMe egedu 80g "dnoio sojpunis ay L du ‘VwexeHe

UnIaHHEEOANd10nIadES BOLOIBLIE *«BJEAOUUI YUIY} 8 1 SOJPUNIS) LILOIOL ‘SOJPUNIE) SLIOMA WOL 8 ‘BUBHda1EN WOLE 8 ‘WieHe

L

\
)
0
L
a
7 4
=
24
v

0219

99564873

ECM: 1252963

www.grundfos.com




