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1.06uwas nHpopmMmaumsn

OoaHocTyneH4yaTble
BepTUKaJibHble YaCTOTHO-
perysnpyembie HacocChl
«uH-nanH>» TPE

Puc. 1 Tlpumepbl HacocoB TPE

Hacocbl TPE aBnst0TCa O4HOCTYMNEeHYaTbiMuU
MOHO6104YHBIMW LEeHTPOBEXHbIMU YAaCTOTHO-
perynupyemMbiMn Hacocamu ¢ natpybkamMu B NUHUIO.
Hacocbl OCHaLaTCAa aCUMHXPOHHbIMU
3NEeKTPOABUraTeNs MU C BO3AYLIHbIMU OXN1AXAEHNEM
CO BCTpPOEHHbIM NpeobpasoBaTenem YacToTbl

c NnAa-perynatopom. Ban Hacoca

M 3N1eKTpOoABUraTeNsa KECTKO COeANHEHbl MeXAay
coboii No cpeacTBOM NMPOMEXYTOUYHOIro
(He3aBucumoro) Bana. Hacocbl ocHawakoTCs
MexaHW4YeCKUM TOpLUEBLIM YMNNIOTHEHWEM Bana.
KOHCTpyKUMA HAacoca NO3BONSET CHATb FOSIOBHYHO
yacTb Hacoca (aBuraTtenb, GoHapb 1 paboyee
KONeco) AN TEXHNYECKOro UM CEPBUCHOIO
obcnyxunBaHms 6e3 NoNHOro AeMoHTaxa Hacoca
c TpybonpoBoaa. PaanancHbie U 0CeBble yCUNus
BOCMPUHMMAIOTCS MOALNMHUKAMMU
3neKkTpoABuUraTens, N03TOMY AOMNOSHUTESNbHbIE
NOALIMNMHNKN B HACOCHOM YacTu He TpebyloTcs.
MpoTouHble YacTu Hacoca n paboyee Koneco
MOKPbITbl KOPPO3MOHHOCTOMKUM KaTaope3HbIM
MOKpPbITUEM.

[Ona HacocoB TPE AOCTYMHbI pa3fiMyHble peXxuMmbl
ynpaBneHus:

e MOCTOSIHHAs YacToTa BpaLLeHUSs;

e MOCTOSIHHOE AaBJIeHUE;

® MOCTOSIHHbIN Nepenazj AaBJiEHUS;

e yrpaB/ieHWEe BHELWHWM KOHTPOJIJIEPOM;
e INCTaHUMOHHOE yrnpaBJ/iEHNE HAaCOCOM.

JononHutenbHasa nHdopmauuns npeseneHa
B pasaene 6. YnpasneHue TPE Hacocamu.

TPE

MapameTtpbl pa6oTbl TPE

CteneHb 3awmnThl: IP54

Onana3oH nogaum (Q): 4-400 Mm3/y
Onana3oH Hanopa (H): 5-78 m

Ownana3oH mowHocTtu: 0,75~15 kBT
MakcumanbHoe pabouee nasneHue: 16 6ap
(25 6ap no 3anpocy)

TeMnepaTypa nepekaymBaeMomn XnUAKoCTu:
o1 -20 po +120 °C

TeMnepaTypa OKpyXatowen cpeabl:

oT -15 go +40 °C

HanpaBrieHue BpaleHusl: N0 YaCOBOM CTpesike
(CMOTpS CO CTOPOHbLI BEHTUASATOPA
aneKkTpoABUratens).

NMpunMmeHeHue

Hacocbl TPE MOryT ncnonb3oBaTbCH B pa3/IMYHbIX
061acTAX, OCHOBHbIE U3 KOTOPbIX NepevYncneHsbl
HUXe:

e CUCTEMbIl LLIeHTPasN30BaHHOIo TEMNIOCHA6XeHNs
® CUCTEMbI OTONMNEHUsA

® CUCTEMbI KOHANLUMOHNPOBaAaHNA BO34YyXa

® CUCTEMDbI UEHTPANIN30BaHHOIo XOJ'IO,IJ,OCHaﬁ)KeHVIﬂ
e BOAOCHabxeHne

® MPOMbILLSIEHHbIE MPOLLECChI

® MPOMbIWJIEHHOE OXJlaXAEeHUE.

3a cyeT BCTPOEHHOro npeobpa3oBaTesns 4acToThl
Hacocbl TPE aganTupytoTca K pa3fiMyHbIM YCIOBUSAM
3KCnayaTaumun, NnoanepXxmsas MUHMManbHoe
notpebneHne aHepruu.

Hacocbl MoryT paboTaTtb B Anana3oHe 4acToThl
BpaLweHnsa ot 20 go 55 My (C y4eToM MOLLHOCTM
3NeKTpoABUraTens).

NMNepekaunBaeMblie XMAKOCTH

Hacocbl TPE noaxonat Aong nepekadymBaHus
HEBA3KUX, B3pbIBO6E30MAaCHbIX N HEFOPHOYUX,

He coAepXalunx TBepAblX UM BONOKHUCTbIX
BKJIIOUEHWI XungkocTen. Ecnn nepekaynsaemble
XUAKOCTU UMEKT MNNOTHOCTb U/UN BA3KOCTb 6onee
BbICOKY0, YEM Y BOAbI, TO C/ieayeT UCMOoNb30BaTh
HacoChbl C afiekTpoaBuraTenamm 6onbluen
MOLHOCTHU. PelwleHne Bonpoca o TOM, NpuUrogeH nu
Hacoc ANs nepekaynBaHna KOHKPETHOM XUAKOCTH,
3aBUCUT OT MHOXeCTBa akTopoB, Hanbonee
BaXXHbIMW U3 KOTOPbIX SBASAIOTCSA COAEpPXaHMe
XNopunaoB, 3HadyeHne pH, TemnepaTypa

W cofepxaHue XMMMUKaToB U T. N. B obwem cnyyae
Hacocbl TPE noaxoaaT ANs HearpeCCUBHbIX
XNAKOCTEN. AN yTOYHEHNS AOMYCTUMbIX
napaMeTpoB XWAKOCTU ANS NepeKayvykm KOKpeTHOM
MoAenbo HeobxoaMMOo 06paTUTLCA B KaMMaHuio
Vandjord.
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Avana3oH XapaKTepUucCTukK

«WUH-naH>» Hacocbl TPE
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Puc. 3 [dvanasoH XxapakTepuCTuK 4-nostoCHbIX Hacocos TPE

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI



VANDJQRD TPE

H
[m]
2 6-nontocHble, 50 My
2 \
5
| 0%
15 = s
5o /
5 150‘1 \
12 — > Yo 17
125~120_5 5
R \
0~110~> 200_110 -
RN RS \ -
~9,
\/ ~
8 2 S
13 1
\\ %80 N\ 7
d %
125, S
6 70\3 \ 20/1\ 5
—
\\ <50, 5
7 125‘5/1 60‘4
5 25h > /
Z So.
35501 501
4 7/ 7
“Jo.
22
3
50 60 80 100 150 200 250 300 350 400 500
| | | | | | | | Q3]
20 30 40 50 60 80 100 120 Q[n/c]
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AnexKkTpoaBUurartesnb

Hacocbl TPE nocTtaBnsTCs C ABYX-, YeTblpex-
M WWECTUMOIOCHBLIMW 3/1IEKTpOoABUraTeN MU

3aKpbITOro TUMNa C BEHTUAATOPHbBIM OXJTaXAEHUEM
CO BCTPOEHHbIM NpeobpasoBaTenem 4acToThl (Aanee
no TekcTty M4Y). MoTopbl MOWwHOCTbLIO Bbiwe 0,75 kBT
COOTBETCTBYHIOT Knaccy aHeproaddekTnsHocTn IE3,
Knacc nsonaunu agsuratenen F, a Tak e OCHalleHbl
TEN0BOM 3aLMTON OT MEASIEHHOW MeperpysKku un

610KMpPOBKMU.

TexHn4yeckne napaMmeTpbl MCNOJSIb3yeMbIX B Hacocax
TPE anekTpoaBuratenel co BCTPOEHHbIM M4
npueeaeHbl B Tabnmuyax HMxe (B 3aBUCMMOCTHU
OT MOLHOCTM N KOM-BO Nap MOJIIOCOB).

dnekTpUYeckKkme napamMeTpbl
anekTpoABUraTesie co BCTPOEHHbIM

NMY HacocoB TPE

2 nontoca, 3x400B / 50 'y
Tvun anexkTpoasurartena IE3

MowHocTb, | HoM. Tok CkopocTb 3¢ cdheKTUBHOCTb Koad. Makc. kpyTawmuii | Tok 3a610KkMpoBaHHOro | YpoBeHb Macca
P2 BpalWeHMsa | B HOMMWHaJIbHOW | MOWHOCTHN MOMEHT/HOM. poTopa/HOMMUHANbHBIN | 3BYKOBOro
Bana Touke KPYTAWMNA MOMEHT TOK AaBneHnA
[xBT] [A] [06/MuH] [%] [cos ¢] [Tmax/Tn] [Ist/In] AB(A) [xr]
0,75 1,75 2835 80,7 0,86 3 6 51 19
1,1 2,65 2850 82,7 0,83 3,4 6,5 51 20,5
1,5 3,4 2870 84,2 0,86 3 7 57 26,5
2,2 4,7 2890 85,9 0,88 3,6 7,5 57 31
3 6,45 2865 87,1 0,87 3,6 7,8 62 39
4 8,25 2915 88,1 0,9 3,6 7,8 65 48
5,5 11,25 2930 89,2 0,89 3,6 7,5 67 60,5
7,5 15,1 2930 90,1 0,9 3,6 7,5 67 71,5
11 22 2935 91,2 0,89 3,4 7,5 69 102,5
15 30 2935 91,9 0,89 3,4 7,5 69 114,5
4 nonwwca, 3x400 B / 50I'y
Tun anekTpoasurarens IE3
MowHocTb, | HOM. TOK CkopocTb 3¢dcheKTUBHOCTb Koad. Makc. kpyTawmnin | Tok 3a6710KMpOBaHHOro | YpoBeHb Macca
P2 BpalweHus B HOMMHa/IbHOW | MOWHOCTH MOMEHT/HOM. poTopa/HOMMHaJNIbHbIA | 3BYKOBOIO
Bana Touke KPYTALWMNA MOMEHT TOK AaBneHusa
[xBT] [A] [06/MuH] [%] [cos ] [Tmax/Tn] [Ist/In] AB(A) [xr]
0,75 2 1440 82,5 0,75 3,7 6 45 20,5
1,1 2,7 1430 84,1 0,79 3,7 6,5 47 26,5
1,5 3,65 1440 85,3 0,79 3,8 6,5 47 30,5
2,2 5,1 1440 86,7 0,82 4 8,3 52 41
3 6,75 1440 87,7 0,82 4 8,3 52 46
4 9 1450 88,6 0,82 4,6 8,3 53 52
5,5 11,9 1455 89,6 0,84 3,8 7,8 59 69,5
7,5 15,9 1455 90,4 0,85 3,8 7,8 59 83,5
11 23 1465 91,4 0,86 3,8 7,8 61 110,5
15 31 1465 92,1 0,86 3,8 8,2 61 131,5
6 nontocos, 3x400B / 50 I'y
Tun anektTpoaBurarens YE3
MowHocTb, | HoMm. TOk CkopocTtb 3¢ cheKTUBHOCTb Koadp. Makc. kpyTawmnn | Tok 3a610KkMpoBaHHOro | YpoBeHb Macca
P2 BpalWleHUsa | B HOMWHaJIbHOW | MOWHOCTHN MOMEHT/HOM. poTopa/HOMMUHAaJbHbIN | 3BYKOBOro
Bana Touke KPYTALWMNA MOMEHT TOK AaBneHusa
[xBT] [A] [06/MuH] [%] [cos ] [Tmax/Tn] [Ist/In] AB(A) [kr]
1,5 4 950 82,5 0,74 3,5 5,5 49 42,5
2,2 5,8 945 84,3 0,74 3,4 6 53 50
3 7,6 965 85,6 0,75 4 6 57 57
4 10 955 86,8 0,75 3,4 6 57 74
5,5 13,4 960 88 0,76 4 6,5 57 88,5
7,5 17,6 980 89,1 0,78 3,6 7 61 110,5
11 25,7 980 90,3 0,77 3,6 7 61 135,5
15 33,2 975 91,2 0,8 3 7 59 169,5
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2. KoHCcTpyKUMA

TPE
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Puc. 5 Paspes Hacoca TPE
MaTtepuansbl TPE
Mo3. | HaumeHoBaHue CraHpapTt Martepuan MosicHeHune
UCNOJIHEHUNA

1 Kopnyc Hacoca

GB/T9439-1988

YyryH HT250

[asneHuve kopnyca PN16

GB1348-1988

BbicokonpoyHblli 4yryH QT400-18/QT500

[asneHune kopnyca PN25

2 Paboyee koneco

GB/T9439-1988

Yyryn HT200

OI'ILII/IOHaI'IbHO BO3MOXHO HEpPX.
cTanb AISI304

3 ®doHapb Hacoca

GB/T9439-1988

Yyryn HT250

4 MpoMexXyTOouYHbIN Ban

GB/T20878-2007

Hepxasetowas ctanb 0Cri8Ni9

GB/T4237-2007

Hepxasetowas ctans 2Cr13

5 Konbuesoe ynnoTtHeHune

GB3452.1

EPDM

GB/T 30308-2013

FXM

Macno nnun arpeccmBHas XuWaKoCTb

6 TopueBoe ynnotexue

GB/T6556-2016

EPDM+SS304+Sic+Sic

ANs )KUAKOCTEN B T. 4.

C coaepxaHueM rnvkons*, c pabouen
TeMnepaTypol nepekaynsaemom
xunakoctm -20...+120 °C

EPDM+SS304+Carbon+Sic

Ans xuakocTen c pabouel
Temnepatypoit 0..+120 °C.
He noaxoAuT AN NUTbLEBOI BOAbI

FXM+SS304+Sic+Sic

[ns BbICOKUX TEMMEpaTyp
(Ao +140 °C)

Hacoca

KonbLo wenesoro ynioTHEHUS B Koprnyce

GB/T1176-1987

BpoH3a ZCuSn10ZN2

Hacoca

KonbLo Wenesoro ynnoTHeHUs B poHape

GB/T1176-1987

BpoH3a ZCuSn10ZN2

9 Mnuta-ocHoBaHune

T210

YyryH HT200

* PeKOMeHA0BaHHbI TeEMMNepaTypHbIi AnanasoH A8 XUAKOCTEN C coAepXaHueM ranKons cM. Taénuuy 1.
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3. YcnoBHOe TMunoBoe o6o3HaueHue

PacwuuncpoBka ycnoBHoro o6osHaueHms HacocoB TPE

Npumep TPE 65-  220- 4 /2 Q -A -B -E

CeMelCTBO HAaCOCOB C 3/IEKTPOHHON PErysiMpoBKOi HacTOTbl BpaleHus |

HoMuHanbHbIN AMaMeTp BcacbiBalLllero u HanopHoro natpy6kos (DN)

HoMuHanbHbIN Hanop, [AM]

MowHocTb 3/a, [kKBT]

Yucno nonrocos 3/a

MaTtepuansbl aeTaneii, KOHTaKTUPYOLUX C NepeKauynBaeMoi KMAKOCTbIO:
A: MpoToyHas yacTb U3 CY25 n paboyee koneco n3 CH25
B: MNMpoToyHas yactb HT200 (C420) n pabouee koneco HT200 (CHY20)

Q: PN16 - MNpoToyHas yacTb 13 yyryHa HT250 (QT400-18) / paboyee koseco 13 yyryHa HT200
PN25 - lMNpoToyHas yacTb n3 yyryHa QT400-18 / pabouee koneco ns 4yyryHa HT200

QS: PN16 - MpoToyHasa YacTb 13 yyryHa HT250 (QT400-18) / pabouee Koneco ns Hepx. ctanu 304
PN25 - MpoTo4yHas yacTb U3 uyryHa QT400-18 / paboyee koneco u3 Hepx. ctanu 304

X: CneunanbHoe NCnosHeHne

MakcumanbHoe pasneHue (PN):
A: PN16

B: PN25

X: CneunanbHoe UCNOHEHNE

TunoBoe o603HayYeHMe TOPLEBOro YyrJIOTHEHUSA:

B: Pe3nHoBoe cunbdoHHOe ynnoTHeHne EPDM+SS304+Sic+Sic

D: Pe3nHoBoe cunb@oHHoe ynnoTHeHne EPDM+SS304+Carbon+Sic
BT: Pe3nHoBoe cunbdoHHoe ynnoTtHeHne FXM+SS304+Sic+Sic

X: CneunanbHoe ncnonHeHne

Kopn snekTpoaBuratens:

A: BasoBbli (3-dasHbiin, IE2)

E: SHeproaddekTnBHbI 3x380B IE3

X...X99: CneumnanbHoe ncnosHeHve (B T.4. 1-dasHbiit)
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4.YcnoBuma 3KcnJiyatauum

JdaBneHune B cucrteme
M gaBJiIeHUEe UCNbITaHUA

MakcumMmanbHoOe faBJjieHMe TecTta
n onpeccoBku TPE

MakcumansHoe TecTtoBOe faBneHue
HoMuHaNbHE! pa6ouee naBneHune a
PN Hacoca
(6ap) (Mna) (6ap) (Mna)
PN16 16 1,6 24 2,4
PN25 25 2,5 38 3,8

MakcumanbHoOe gaBsieHue Ha Bxoae TPE

HoMuHanbHbI | HOMUHaNbHbIA Hanop Ha MakcumanbHoe
DN, PN, Hanop H 3aKpbITYHO paBsieHue Ha
CKOpOCTb 3aaBuXxky HO Bxope (6ap)
BpaweHus
Hacoca (M) (M) PN16
20 <29 13,1
DN32-100 32 <51 10,9
PN16 P
2960 06/MuH 50 <72 8,8
80 <97 6,3
5 <7 15,3
8 <11 14,9
DN32-200 12,5 <17 14,3
PN16 20 <27 13,3
1480 06/MuH 31 <41 11,9
42 <55 10,5
57 <66 9,4
7 <10 15
DN125-200 9 <12 14,8
PN16 P
985 06/MUH 14 =20 14
25 <37 12,3

LllymoBble xapakTtepuctuku TPE

AnekTpo- MakcuManbHbI YPOBEHb 3BYKOBOI0O AlaBJieHuUs,
ABUrartenb, nba
kBT
2-NoJIlOCHbIE 4-nonrocHble 6-NnoJIlOCHbIE
0,75 51 45 -
1,1 51 47 -
1,5 57 47 49
2,2 57 52 53
3 62 52 57
4 65 53 57
5,5 67 59 57
7,5 67 59 61
11 69 61 61
15 69 61 59

TPE

TeMmnepatypa okpy>xatoLlen
cpeabl U BbICOTAa MOHTa)a

TemnepaTypa OKpy>atoLlern cpeabl Npu
3KCANyaTauum AO0/MKHA HAaXoAMUTCS B nNpejenax:
oT -15 go +40 °C.

TemnepaTypa xpaHeHus ot -10 go +40 °C.

Ecnun TemnepaTtypa okpyxatoLllen cpeabl
npeBbIlIaeT YKa3aHHbIe 3HAYEHUS UK €CU BbICOTa
yCTaHOBKM Hacoca 6onblue yka3zaHHOW B Tabnuue
BbICOTbI HaZlL YPOBHEM MOpPS, HeNMb3s
3KCMNyaTMpOBaTh 3/1eKTpoABUraTesb

C MaKCMManbHOW Harpy3Kon, Tak Kak CyLlecTByeT
ornacHocTb neperpesa. Neperpes MoxeT 6bITb
BbI3BaH CJZINLLIKOM BbICOKOM TeMnepaTypo
OKpYyXatoLlen cpeabl MM HU3KOW MAOTHOCTBIO, a,
cnepoBaTeNlbHO, M HU3KOW oXJla)kaatrolen
CnocobHOCTbIO BO3ayXa. B Takux cnydasax
Heobxo0AMMO MCNOMb30BaTb ABUraTenb 6onbluen
HOMMHAJTbHON MOLLHOCTMU.

P2
[%]

100
90
80
70
60
50

I~

0 20 25 30 35 40 45 50 55 60 65 70 75 [8C0]
wE

T T T T
1000 2250 3500 4750 m

Puc. 6 MowHOCTb ABUraTeNsl B 3aBUCMMOCTU OT
TeMnepaTypbl/ BbICOTbl HaJ YPOBHEM MOpPSI

Ba3kocTb

[MepekaumBaHme XNAKOCTEN C NIOTHOCTbIO U/UNn
KMHEMaTM4YEeCKOM BA3KOCTbIO Bbille, YEM Y BOAbI,
NPUBOANT K CHUXEHUIO TMAPaBANYECKNX
XapaKTEepPUCTUK N yBENNYEHUIO NoTpebnsieMol
MOLLHOCTU. B Takmnx cnyyasix Hacoc A0N1IXKEH b6bITb
OCHalWéH aBuratenem 6onblIeNn MOLLHOCTW.
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5. MNepekaunBaeMbie
XXUAKOCTH

Hacocbkl npeaHasHayeHbl AN15 nepekaynBaHns

ropsiyer n XonoAHOM XnaKocTn (cMm. Tabnuuy 1.

Tabnuua nepekauyMBaeMblX XUAKOCTEN), HaNpuMep, B:

e OTOMUTENbHbLIX YCTAHOBKaX

e OTOMUTENbHbIX TEMIOLEHTPANAX

e OTOMUTENbHbIX YCTAHOBKAX AJS XWUIbIX
nomeLleHnmn

e yCTaHOBKax AN OTOMJIEHUS XUIbIX KBapTanos

® KOHAMUMOHEpax

® XONOAMUINBbHbIX YCTaHOBKax

® B XWbIX pafioHax, yuypexaeHusX 1 Ha
MPOMbILUNIEHHbIX NMPEANPUATUSX.

Kpome Toro, aTv HacocCbl MPUMEHSIIOT AN

nepekaunmsaHms xmakocTten (cMm. Tabnuuy 1.

Tabnuua nepekaymBaeMbIX XNLKOCTEN)

N BOAOCHabXeHusa, HanpuMep, B:

® MOEYHbIX arperartax

e yCTaHOBKax Nnogauyv BoAbl ANs 6bITOBOro
MCMO/Ib30BaHMUSA

® MPOMbILWIEHHbIX YCTaHOBKaX.

Ons obecneyeHns oNnTUManbHOW 3KCAayaTaunm

YCTaHOBOK BaXHO, 4To6bl BbibpaHHas 06nacTb Mx

napamMeTpoB He BbiXoAusa 3a Npeaesbl AnanasoHa

MOLLHOCTW Hacoca.

Pabouune >XxuakKoctm

CTtaHfapTHOe nNpuMeHeHue rnaBHbIM 06pa3om

BKJItOYaeT B cebs nepekaynBaHue

N nepeMeLllMBaHne XONO0AHbIX U FOPSYNX XKUAKOCTEN

(cMm. Tabnuuy 1. Tabnuua nepekaynBaeMbix

XnakocTen):

e Mepekayka HarpeTon BoAbl OT 6oKaepos.
Mepea NnpuMmeHeHneM HacocoB B cnctemax 'BC
HeobxoaumMo yb6eanTbCs B OTCYTCTBUMU
abpa3snBHOro ocajka, KOTopbllii MOXeET NOBPeAUTb
YyryHHble AeTanun Hacoca;

e MoCTaBKa BOAbl B XW/ible PaliOHbI;

® fnojayda oTonneHnsa B XUblxX paVIOHaX
MU OTAENDbHbIX KBapTUpax;

e nogava BoAbl ANS LEHTpasibHOM CUCTEMbI
KOHOAUUNOHUNPpOBaHUA,

¢ Mojaya BOAbl ANA MOEK;
e rogava Tensok BoAbl B 4OMa;
® Mojaya BOAbl B MPOMbILWIEHHOCTMH.

TpeboBaHus, NnpeabsaBASEMbIE K NepeKkavynBaemMomn
XUAKOCTU:

® XXWAKOCTb A0J/HKHA OblTb YNCTON, MaslOBSA3KOM,
HearpeccuBHON, HEBOCMIAMEHSOLWeENCS
M He B3PbIBOOMACHOM, @ TaKXe He A0JIKHa
coaepxaTb abpasunBHble, KpynHble TBepAble
YacTuubl NN ATMHHOBOIOKHUCTbIE BKJIIOYEHUS,
KOTOpble MOTyT NOBpeAUTb MeEXaHN4eckoe
YNJIOTHEHNE N Apyrue aetann Hacoca. O6beM
HepaCTBOPUMbIX BELLECTB B NepekaymnBaeMomn
XMAKOCTU He AosmkeH npesbiwaTb 0,1 % oT
obuiero o6beMa, pazMep pacTBOPEHHbIX TBEPAbIX
yactuy <0,2 MM. NpuMepbl NnepekaynmBaeMblx
XNAKOCTEN NpuBeaeHbl B Tabnuue 1;

VANDJQRD

® MepeKaynBaeMada XNAKOCTb HE AO0JIKHA
MeXaHUYeCKM UM XMMUYECKN BO3AENCTBOBATL
Ha MaTepuas HacocCa,;

e CTaHAgapTHas TeMmrnepaTypa nepekaymMBaeMomn
xuakocTtn: -20 °C ... 120 °C;

e MNpu Nnepekayke BOAbl 411 CUCTEMDbI
LLeHTpasIbHOro OTOMJIEHUS, OHa AOJXKHA
COOTBETCTBOBATb CTaHAApPTYy NoAayn Tensaomn
BOAbI;

e MakcuMmanbHoe pabouee gaBneHue 16/25 6ap
(cM. TMNoBoe o603HavyeHne oTAeNbHOW Moaenn).

MepekaymBaHme XNUOAKOCTEN C NAOTHOCTbIO N/nnun

BSI3KOCTbIO 60/blUel, YeM y BoAbl, NpuBeaeT

K cneayoLemy:

e [faB/ieHMe noJadun CHU3UTCS;

® CHWU3UTCS MPOMYyCKHas CNoCOBHOCTb;

® yBeNMUUTCS NoTpebneHne 3neKTPO3IHEPIUN.

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI
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Ta6bnuua 1. Tabnnua nepekauMBaeMbIX XXUAKOCTEN

MHCbOpMaLI,VIH, npuBeaeHHaa B nepeyHe, HOCUT DEKOMeH,ﬂaTEJ'IbeIl‘;I XapaKTep U 3aBUCUT OT I'IGDEKal-IVIBBEMOI‘;I
XXUAKOCTU N MaTepuasioB B KOHKPETHbIX YC/IOBUAX 3KCNayaTaumun. B cnydae COMHEHUN pekoMeHAyeEM

obpaTtuTbca k cneumnanmctam Vandjord.

MepekaunBaeMblie XNAKOCTHU

PexkomeHpaum no
TeMnepaType
WM KOHUEHTpauumn

TPE

MpumeuvaHune

Boga

Monaya BOAbl U3 CKBAXUH Ao +120 °C .

TennodwukaunoHHas Boaa [o +140 °C . WcnonHeHne no 3anpocy.

KoHaeHcaT Ao +140 °C . WcnonHeHne no 3anpocy.

YMAryeHHasa Boaa A0 +140 °C . McnonHeHne no 3anpocy. B XnaKocTu He AOXKHO 6bITb

kucnopoaa (aHaspobHas).

OxnaxaatoLme >XMAKOCTU

DTUNEHINNKONb

oT -20 go +80 °C

MponuneHrnnkonb

o1 -20 go +80 °C

MuuepuH (rnnuepon)

oT -5 o +100 °C

MNOTHOCTb U/MNKN BA3KOCTb MOFYT OT/IN4ATLCS OT MAOTHOCTH
1 BA3KOCTU BOAbI.

Puck obpa3oBaHusa nbaa B HepaboTatollem Hacoce.

OnacHOCTb KpUCTanAn3aLumn unmn nosiBleHns ocaaka
Ha NOBEPXHOCTM TOPLEBOro YNJIOTHEHUS Bana.

CuHTeTU4yeckune macna

CUIMKOHOBOE Macsio

no +60 °C

MNOTHOCTb M/MNKN BA3KOCTb MOTYT OT/INY4ATLCS OT MJOTHOCTU
M BA3KOCTU BOAbI.

Conu

AueTaTt Kanbumsa

80 20 °C, 30 %

Bukap6oHaT kanus

80 20 °C, 5 %

Kap6oHaT kanus

no20°C, 1%

AueTaTt HaTpusa

80 20 °C, 40 %

Kap6oHaT HaTpus

80 20 °C, 5 %

HuTpuT HaTpus

no 20 °C, 20 %

(An)docdaTt HaTpus

80 60 °C, 20 %

(Tpu)docdat HaTpusa

£0 20 °C, 10 %

Cynbdat HaTpusa

no 20 °C, 20 %

MoxeT coaepxaTb MPUCaAKM UK NPUMECH, Bbi3biBatoLWwme
noBpexXxaeHue TopueBoro ynJioTHeEHUs Bana.

MNoTHOCTbL VI/I/IJ'II/I BA3KOCTb MOTFYT OT/IM4ATbCA OT NJIOTHOCTU
N BA3KOCTU BOAbI.

MepmaHraHat kanus

80 20 °C, 5%

Cynbdat kanus

£0 20 °C, 10 %

rmapokap6oHaTt HaTpus

0o 20 °C, 2 %

Cynb®duT HaTpus

80 20 °C, 1%

MoxeT coaepxaTb MPUCaAKM AN NMPUMECH, Bbi3biBatoLWwne
noBpexaeHue TopueBoro ynJioTHeEHUs Bana.

LLlenoun

MApOKCKA Kanbuus (raweHas U3BecTb)

no20°C, 1%

Mmapokcua kanus

£o 20 °C, 10 %

MoxeT coaepxaTb NpUcagKu AN NPUMECH, Bbli3blBatoLwmne
noBpeXxJaeHue TopueBoro ynioTHeHUsa Bana.

Mmapokecna HaTpus

£0 20 °C, 15 %

MoxeT coepxaTb NpuUcafKn UK NPUMeCH, Bbi3blBatoLine
nospexAeHne ToOpLEeBoro ynjaoTHeHNs Bana.

MNOTHOCTb WU/MAN BA3KOCTb MOTYT OT/IN4ATLCS OT MJIOTHOCTH
M BA3KOCTU BOAbI.
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6. YnpaBneHnue TPE Hacocamm

MoaxknouyeHne CUrHasbHbIX
KJi1eMM

B kaxaoMm Hacoce TPE ecTb KieMMHas Konoaka

C onpeaeneHHbIM HabopoM BXO40B/BbIXO40B,
AA0LWMX BO3MOXHOCTb HAaCTPOMKK
aucnetyepusaunm U COBMECTHOM paboTbl HAaCOCOB.
Hwuxe npeactasnieHa obulas cxeMa KOJI0AKM Hacoca
TPE n Tabnuua napamMeTpoB BXO40B/BbIXO40B.

Cxema ynpasneHus
___________ K ;1e_M_MI:I II.I/TCD_DSB_I:I;( B
BbIXOA40B

PeneliHbi Bbixoa 1
T1/B HOPManbHO Pa3OMKHYT

'

)

\J
=4
=

) com

BHewHWn ocTaHOB
HE ncnonb3yetcs B

—() Hacocax TPE B

DO1 BbIXOA CBSA3U C Manou

"Cyxoit xoa" | — L1 ) DI2
| |

COM BblAEpXXMBaeMomn
v ) Harpyskoi!
PyuHoW pexum \\ /’ () DI3 Lt -t - - - —- === === ===
U, : _____________ 4
r——— e ______
;' ______________________________ '; | KneMMbl WnHbI CBasA3un
| +5B (Makc. 30 MA) : s1
| .
| +10B (Makc. 50 MA) | : S0 CAN wnHa
l !
Bxoa pgatuuka |
: (0-10B) 1-5 kOm AI2 : | S-
|
| |
|
: GND : | A+ O
| | : TepMuHan cea3n RS-485
' AIL ' |
I Bxoa matuuka | ! B- )
| (4-20MA) I
| +24B (makc. 200 MA) | IL _____________________
| I
| |
U 4

Puc. 7 Cxema kneMMHON Konoaku (cxema ynpaBneHus) Hacoca TPE

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI
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Ta6nuua 2. OnucaHne BXoaoB/BbIXO40B

Hacoca TPE

O603HayeHune | HasHaueHue OnucaHune
1. OnTonapa 0AHOCTOPOHHEro
BXoJa.
DI1 - BHeWwHw# 2. AKTVUBHbI NPW NOAKIIOYEHNM
DI1~DI3 0CTaHoB COM. HeakTuBHbI Npu
DI2 - «cyxou» xopn Pa3oOMKHYTOW Lienu.
DI3 - pyuHoit pexum | 3. NoakaoyeHne Tonbko Ans
6ecnoTeHUnanbLHOro «Cyxoro»
KOHTaKTa.
[AnanasoH BXOAHOro
AIl AHanoroBsbiit BxoA 1 | HanpskeHusa 4~20 MA
NOCTOSIHHOIO TOKa.
AI2 AHanorosblii BXoa 2 Ananasow BxoaHoro
HanpshxeHus: 0~10 B.
58 MutaHune 5B, £5%
A@HaoroBoro BXoAa | MakcuMasnbHblil TOK 30 MA.
108 MutaHue 10 B, £5 %
aHanoroBoro BXoAa | MakcuMarsnbHblili TOK 50 MA.
24 B MutaHue 24 B ans 24 B, £5 %
BHELHNX YCTPOWCTB | MakcuManbHblii Tok 100 MA.
GDN Knemma 3azemneHuns |5 B un 10 B Hynesom
aHanoroBbIX BXOA0B noTeHuwuan.
T1A-T1B: HOpManbHO
MHbBI OTKPbITbIN.
T1A/T1B PeneiHbl BbIXOA, P
RO1 HarpysouHas cnoco6HOCTb:
AC250B/3A
DO1 Lincdposoi BbIXOA Be3noTeHUManbHbI KOHTAKT.
COM Obwuii KOHTaKT AN O6Wwnit KOHTaKT.
AVNCKPETHbIX BXOA0B
A+ . Wcnonb3yiTe BUTYIO Napy uin
CTaHﬂap":Hb'” 3KpaHMpPOBaHHbLIA NPOBOA.
MHTepdelic cBa3n
B- RS-485 MoxeT ncnonb3osaTbcs AN
ynpasneHus n ceasbto ¢ MK.
S+ CTaHAapTHbIN
- KOMMYTaLUMOHHBIN MHTepdelic.
S CAN wwuHa Y le PP
Vicnonb3yiiTe BUTYIO Napy uam
50 3KpaHUpPOBaHHbIV MPoOBOA.

PeneiiHbit Bbixoa (knemmbl T1/A; T1/B)

Bo3MOXHOCTb BbiBOAA CTaTyca «PaboTta»

1 06obLieHHaa «ABapusa» yepes pesieiHbll BbIXOA.
Ona kaxporo Hacoca TPE gocTyneH To/1bKO 0AUH
penenHbIn BbIXOA.
MpumeyvaHme: CTaHAAPTHO pPEsEHbIN BbIXOA
MMeeT HopMaNibHO OTKpbIToe cocTosiHue (NO)

M HAaCTpPOWKY Ha 3aMblkaHue B pexume «PaboTta»
(Hacoc 3anyuweH). Ang n3MeHeHus Bbl4avym cMrHana
Ha 0606LEeHHY0 «ABapuo» CM. NOPSAOK AeNCTBUN
B MHCTPYKLMW MO MOHTAXYy W 3KCnayaTauuu.

Modbus (knemmbl A+/B-)

BO3MOXHOCTb CYMTbIBAHUSA UV BHELLHErO
ynpaBieHns HacocoM Yyepes npoTokon Modbus RTU
yepes nHTepdeic cea3m RS485. [ing TouHoro
MOHMMaHNA BO3MOXHOCTEN AncneTyepusaumm
(BblA@YM CUTHANOB U MOJTYYEHUS BHELIHUX

KOMaHA) — CM. MHCTPYKLMIO MO MOHTaXYy

M 3KCnyaTauum.

TPE

BapuaHTbl ynpaBneHus
KoHTponunpoBaTb U ynpasnsaTb Hacocamu TPE
MOXHO crneayowmnmm cnocobamm:

e NaHenb ynpasBieHUsa Hacoca;

e 110 cpeacTsam npoTtokona Modbus RTU yepes
nHTepderic cea3m RS485.

e yepes BHELWHWUI KOHTpoIEp.

MaHenb ynpaBneHun

Mpn nomoLwm naHenn ynpasneHus, pacnosoXeHHON
Ha npeobpasoBaTene 4YacToTbl, MOXHO
OCYLEeCTBAATb HAacCTPOMKy Hacoca TPE. Huxe
npuBeAeHO ONMCaHue NaHenn ynpasfeHns n Bcex
OCHOBHbIX U AOMOJIHUTE/IbHbIX NapaMeTpoB ANA
HacCTpOWKM Hacoca.

£E2EL
it e

]

@
® @
e

Puc. 8 BHewHW BMA NaHenu ynpasreHus

KnaBuwa «MENU>» (MEHIO): ncnonb3syetcsa ans
BX0Ja B MEHIO pefakTupoBaHus (Heo6XxoaAMMO HaxaTb
W YAEPXWNBATb KHOMKY B TEYEHUM 2-X CEKYHA).
KnaBuwa «P.SP/ENT» (HACTPOMKA
AABJIEHWUA): ncnonb3yetcs ana 6bicTporo
AOCTyNa K HacTpoWMKe AaB/IeHUS U NOATBEPXAEHMUS
napameTpoB (HeE06X0AMMO Ha)XaTb U yAEPXNBATb
KHOTMKY B TEYEHUUN 2-X CeKYyHZA, NoCse yCTaHOBKMU
3HayeHusa pasneHus (Turget Pressure) ewe ogHo
HaxaTtne «P.SP/ENT» nnn «MENU» ans Bbixoaa).
Knasuwa «SHIFT>» (MEPEKJTFOMEHME):
WUCMONb3yeTCs AN NePEKIIYEHUS MeXAy
HacTpoMKaMmn MeHto, NMb0o ANa nepemMeLleHns
Kypcopa npu usMeHeHun napameTpoB (MUratoLwmi
CUMBOJ IBNSIETCA pefaKTUPYyeMbIM B Aa@HHbIN
MOMeHT). B paboyeM COCTOSAHMM KHOMKa MOXeT
MCMNOSIb30BaTbCA A1 MPOCMOTPa TEKYLMX
napaMeTpoB (4acToTa, BbIXOAHOW TOK, HanpshXeHue,
TeKkyllee AaBneHNe, yCTaHOBJIEHHOE AaBneHune).

Knasuwmn @ 7] @: NCMosb3ylTCsa AN N3MEHEHUS
napameTpoB, a Tak Xe AJ19 NepeKyYeHne Mexay
pasaenamu MeHlio.

Knasuwa «RUN/STOP>» (NMYCK/CTON):
Ncrnonb3yeTcsa AN BKAOYEHNSA/BbIKIIOYEHNS
Hacoca.

UHpukaTtop «RUN>» (MYCK): ecnu ceeTtoBom
WHANKATOP ropuT — HacocC BK/IOYeH 1 paboTaeT;
€C/I1 CBETOBOM MHAMKATOP MUraeT — Hacoc
HaxXoAUTCS B peXuMe 0XUAAHUSA; eCNiu CBETOBOM
WHANKATOP HE FOpUT — HAcOC OCTaHOBJIEH (BbiBeAEH
U3 aKCnayaTaummu).
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UHpukatop «STOP>» (CTOM): ecnu cBeToBOM
WHAVKATOP FrOpUT — HAcOC OCTaHOoBNEH (BbiBeAEH
W3 3KCnyataummn).

MHamkaTop «ALARM>» (ABAPUHbBIV
CUIHAJ): ecnn cBEeTOBOM MHANKATOP ropuT —
BO3HMKHOBEHWE aBapUIHOIO pexnMa TOoro Hacoca,
Ha KOTOPOM ropuT MHAMKATOP.

Uupukatop «NET PUMP» (COEANHEHME
HACOCA): ecnv CBeTOBOM UHAMKATOP FOpUT —
coeIMHEHWE Hacoca B CUCTEME YyCMNELIHO.
NHpaunkatop «Target Pressure»
(YcTtaHoB/IeHHOE faBJsieHUe): AaHHbIN MHAMKATOP
ropuT, KOoraa Ha amcnnee otobpaxaeTcs
yCTaHOBNIEHHOE U TeKyllee AaB/eHue.

UupaunkaTop «Current Pressure» (Tekywee
AaBJIeHMe): AaHHbI MHAWKATOp rOpuT, KOr4a Ha
avcnnee otobpaxaeTcsa yCTaHOBNEHHOE N TeKyllee
AaBeHune.

Pe>knm oTo6parkeHust AaHHbIX: NMPU BKIOYEHUMU
Hacoca naHesnb ynpasneHusa MY aBToMaTnyecku
nepexoauT B pexuMm oTobpaxeHus gaHHbiX. Korga
HacoC BKJIHOYEH Ha NaHensax ynpasieHus
oTobpaxkaeTcs HacTpoWka AaBneHus. HaxmuTe
KnaBuwy @ nnm ANS HAaCTPOWKM AaBneHus,
nocsie OKoH4YaHusa A1 Bbixo4a HEO6X0AMMO HaXaTb
KHOMKY «P.SP/ENT>.

B npouecce paboTbl Ha gucnneax otobpaxaeTtcs
TeKkyllee 1 yCTaHOBMIeHHOe AaBneHune. Knasuwen
«SHIFT» MOXHO MEHATb pexuM oTobpaxeHuns
TeKyLWKnx napamMeTpoB (4acToTa, BbIXOAHOW TOK,
HanpshxeHue, TeKyllee AaBNeHNe, YCTaHOBNIEHHOe
AaBreHune).

Pe>XMM HaCTpPOMKM NapaMeTpoB: HaXMuTe

W yAEPXUBANTE B TeUeHMe 2-X CEKYHA KNaBuwy
«MENU>» gnsa Bxoga B peXuM HacTpOMKu
rnapamMeTpoB, a 3aTeM Haxmute «SHIFT» ans
nepekayYeHns Mexay pasaenaMmn MeHto,
WCMNONb3YyNTe KaBuLLn nnu @, «P.SP/ENT» ans
rnepekJloyeHns, nepexosa U N3MeHeHMs HY>XXHOro
napameTtpa. llocne ycTaHOBKW napamMeTpoB
HaXXMuTe Ha knasuwy «P.SP/ENT» n panee asaxabl
KHonky «MENU» nna Bo3Bparta B pexum
0TOb6paKeHus AaHHbIX.

Pe>kum oTo6parkeHuss aBapuMmMHOro cMrHaJsaa:
Mnpu¥ BO3HWUKHOBEHUWN HEUCTMPABHOCTU NN
aBapuIMHOro pexuMa HacoC aBTOMaTUYECKHN
nepexoauT B aBapuiiHbIi pexuM. 3aropaeTcs
cBeToBOM mHamMkaTop «ALARM» Ha naHenu
ynpasneHunsa Hacoca. Hacoc aBTomMaTuyeckmu
BepHeTcs B paboyee COCTOSIHME NoOC/e YCTpaHeHus
aBapuiiHoro curHana. B cnyvyae ecnu ans
YCTpaHeHNs HENCNpPaBHOCTU TpebyeTcs BbIBOA
Hacoca 13 aKkcnayaTaummn, HeobxoaMMo BbIKIKOUYNTD
aBTOMaTMYECKUN BbIK/lOYaTE b Hacoca.

MaHenb ynpas/ieHUA OCHalleHa
TpexypoBHEBbIM MEHIO: MNepBbIi YPOBEHL —
pa3fen; BTOPOM ypOBEHb — rpynna napaMeTpos.;
TPETUI YypOBEHb — NapaMeTpbl.

B MeHIo TpeTbero ypoBHS knasuwm «MENU» nnum
«P.SP/ENT» no3B0ONSOT BEPHYTbCS B MEHI BTOPOro
ypoOBHS. OTiYne COCTOUT B TOM, YTO NPU HaxaTuu
knasuwmn «P.SP/ENT» cHayana npoucxoauTt
COXpaHeHMe napamMeTpoB, a 3aTEM BO3BPAT B MEHIO
BTOPOroO YPOBHS 1 aBTOMaTUUYECKUI nepexon,

K cneayioueMy GyHKLMNOHaNbHOMY KOAy.

Mpwn HaxaTnn knasuwm «MENU» npoucxoamt
BO3BPaT B MEHIO BTOPOro YPOBHSA 6e3 coxpaHeHus
napaMeTpoB M OCTAEeTCs Ha TEKYLIEM

VANDJQRD

dYyHKLUMOHANBHOM KoAe. B MeHIo TpeTbero ypoBHS
MOXHO M3MEHUTb TO/IbKO MUTAOLLUIA CUMBOJI.

Pe>xuMbl ynpaBsieHUs

[MepekntoyeHne pexmMmoB ynpasieHusa HacocoB TPE
HeobX0AMMO OCYLLEeCTBNSATb TOJIbKO B pexume STOP
(Hacoc BKJIHOYEH B CE€Tb, HO HE 3anyLleH).
BkntoueHne/BbIKNIOUEHNE HAcOCa OCYLECTBASETCH
kHonkon RUN/STOP Ha nuueBon naHenm MY.

MocTossHHaA YyacToTa BpalweHus

A
H

/

>
Puc. 9 Kpusas Hacoca ANns pexunma noCTOSHHOMN
(py4HoI1) YacToTbl BpaleHUs

PexuM ynpaBneHuns gaeT BO3MOXHOCTb Py4YHOro
BbICTaB/IEHNSA YaCTOTbl BpalleHNs Hacoca.
HacTpolika TpebyeMoli 4acToThbl BpalleHus
OCyLlecTBNdAeTCd CTpeNKaMnN Ha ﬂMLLeBOVI naHenu
MY c warom 0,5 Iu.

PekomeHA0OBaHHbIN AOMNYCTUMbIA Anana3oH
perynupoBaHusa — ot 20 go 55 Iu.

[JaHHbI pexunm ynpasneHnsa SBnseTcs 3aBoACKON
HacTpoWkol Hacoca Vandjord TPE.

B naHHOM pexunme yrnpaBnaeHus Hacocy

He TpebytoTcs Kakme-nMbo NoAKIIYEHHbIE
BHELlHWe AaTuyuKn, perynmposka o60poTos
NPOU3BOAUTCS UCKOUYNTENIBHO B PYYHOM pexunme.
JononHnTenbHoe KOMMYTUPOBaHWe Kaknx-nmbo
BXOA0B WM BbIXOA0B Hacoca He TpebyeTcs.
MpuMmeyaHue: Npmn TakoW HaACTPOIKe HACcoC

HE 6yneT pearnpoBaTb Ha MOAK/IOUYEHNE BHELIHUX
patumkos K AIl nnm AI2. Takxe B L@aHHOM pexume
HET BO3MOXXHOCTU MUCMOJSIb30BaHUSA AOMNOHUTENbHbIX
dyHKUMI (NapaMeTpuyecKkas 3alinTa no «Cyxomy»
X0A4y, 3awuTa OT 3aAunaHnsa n T.4.).

NMocTtossHHOE paaBsieHue

HA

\
\

3
o '\ 9

» Q

Puc. 10 Kpusas Hacoca n cxema NnoAK/IHEHUS
[aTynKa AN pexuMa nopaepxaHus
MOCTOSAHHOIO AaBNeHus

Pexxum ynpaBnieHnsa gae€T BO3MOXHOCTb
noaaepxaHunsd noCToAaHHOIro AaBJieHUA B TOYKeE
noAaKIlo4YeHNA AaTyMKa.

Onsa paboTbl B aHHOM pexuMe TpebyeTcs
NoAK/toYeHNe AaTunka gasneHns 4-20 mA
(noakntoyeHune k AIl) nnm 0-10V (noagknroveHns
K AI2).
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Mocne HacTpownku MY 1 3anycke Hacoca Ha 3KpaHe
NnosiIBNSIETCS 3HaUYeHne TeKyLero nu3aMepsemMoro
[aBreHus B Touke noakntodeHus (Current Pressure)
n Tpebyemoro gasneHus (Target Pressure).
KoHTponsnep MY 6yaeT NOCTOAHHO CPaBHUTb
peasnbHble U3MepsieMbIe N BbiCTaBJ/IEHHbIE
TpebyeMble 3HaUeHUs AaB/eHUS U pa3roHATb/
TOPMO3UTb HACOC ANs AOCTUXKEHUS paBEHCTBA ABYX
3TUX NapaMeTpoB. HacTpolika Tpebyemoro
3HauYeHNs AaBNIEHUS OCYLLEeCTBASETCS CTpeaKamMm
Ha nuueson naHenn MY c warom 0.1 bap.

[Mocne BkNtoYeHUs Hacoca kHonko RUN/STOP
HacocC aBTOMaTUYECKN pacno3HaeT NOAKJIHYEHHbIN
[ATYNK M HaYyHeT paboTy B BbICTaBIEHHOM peXuUMe.
B cnyuae obpbiBa cMrHana ot gaTtymka Hacoc
OCTaHaB/NMBAaETCH U NEPEXoAUT B PEXUM aBapuu.

MocToAHHDbIN Nepenan AaBJieHUus

H A

Puc. 11 Kpusas Hacoca 1 CXeMbl NOAKOYEHMUS
[aTyuKa AN pexuma nogaepxaHus
MOCTOSHHOIO Nnepenaga AaBfeHns

Pexxnm ynpasneHnsa gaet BO3MOXHOCTb
noaaepxaHusa noctosaHHoro MNMEPEMNAOA nasneHus
MeXAy TOYKaMu MoAKIIYEHNS AaTymKa.

Onsa paboTbl B 4aHHOM pexuMe TpebyeTtcs
NnoAaKJItoYeHMe faTumKa nepenaga AaBreHns

4-20 mA (noakntoyeHne k AIl) nam 0-10V
(noagkntoveHuns k AI2).

Mocne HacTporkn MY 1 3anycke Hacoca Ha 3KpaHe
nosiBASeTCS 3HAYEHUE TEKYLLEro U3MepsemMoro
naBneHus B Touke noakntoyenms (Current Pressure)
n Tpebyemoro agasneHunsa (Target Pressure).
KoHTponnep MY 6yaeT NOCTOSAHHO CpaBHMBATb
peanbHble n3MepsieMble U BbiCTaBNIEHHbIE
TpebyeMble 3HaUeHNs AaBNeHUs U Pa3roHATb/
TOPMO3UTb HAcOC AN AOCTUXEHUS PaBEHCTBA ABYX
3TMX napameTpoB. HacTpowka Tpebyemoro 3HayeHus
rnepenaza AaBJ/IeHUS OCYLLECTBSETCA CTpenkamm
Ha nuueson naHenu MY c warom 0.1 Bap.
MpuMeyaHue: HacTpolka AAHHOIO pexunma
MOSIHOCTbIO @aHANOrMYHa HacTponke pexuma paboTbl
Mo NOCTOSIHHOMY AA@BJ/IEHUIO, C TOW NULWb pa3HULEN,
YTO K COOTBETCTBYIOLLMM BXOAAM MOAKIIOYAETCA
natuuk NEPEMALA nasnenus. Ucnonb3oBaHue AByX
OTAENbHbIX AAaTUYMKOB AABMEHUS AN U3MEPEHUS
rnepenaja B JaHHOM peXuUMe HEBO3MOXHO.

B cnyyae obpbiBa cMrHana ot gaTtymka Hacoc
OCTaHaB/IMBAETCH M NEpexoauT B PEXUM aBapuu.

MocTtossHHaA TeMnepartypa/
NOCTOSIHHbIA Nepenag TeMmnepartypbl/
NOCTOSIHHbIA pacxop

LLTaTHOM BO3MOXHOCTU paboTbl Hacoca TPE

B AaHHbIX pexuMax He nNpeayCcCMOTPEHO, MOCKO/bKY
Kannbposka (BbiCTaBNeHMe Anana3oHa)

noAaKJsio4aeMoro AatTymka BO3MOXHa TOJIbKO
no AaBJIEHUIO.

TPE

Ons peanusaummn paboTtbl HacocoB TPE no AaHHbIM
napameTpam obpaTHON CBSI3M peKoMeHayeTCs
NoAKOYEHNE UX K BHELHEMY LKady ynpaBaeHus,
MMerLemMy Takon pyHkumoHan. KoOHTponb Hacoca
B 3TOM CJly4ae OCYyLWeCcTBASeTCs Yepe3 aHanorosble
Bxoabl (AIl unu AI2) — cM. YnpaBrieHune BHELIHUM
KOHTPOJ/I/IEPOM.

YnpaBnieHue BHEeLWWHUM KOHTPO/1/IepoOM

C nomMoLwWbio AaHHOW DYHKLMM BO3MOXHO NEpeBecTH
HacocC NOJIHOCTbIO MOJ BHELWIHEE ynpaBfieHne yepes
OAWH U3 aHanorosbix BxoaoB (AIl unan AI2). MNpu
3TOM BHELUHUIN KOHTPOJIEp MOJIHOCTbIO 6epeT Ha
cebs PyHKLMIO N3MEHEHMS YAaCTOTbl BpaLleHUs,
WFHOPUPYS BCE BCTPOEHHbIE B HACOC afiropuUTMbl.
PerynupoBka 060p0oTOB AOCTYyMNHa TONbKO rpadukm
NpsiMON MPOMOPLMOHANIBHOCTU OT 3HAYEHUS
BHELUHero curHana.

MpuMeuaHme: npun nepesoje Hacoca B pexum
BHELHEero ynpaBneHus, BCTpOEHHbI PID-
perynsatop, NOJIHOCTbIO OTK/IIOYAETCA U UTHOPUPYeT
nobblie paHee MOAKIOYEHHbIE K HEMY HamnpsiMyto
BHeLlHWe yCcTponcTBa (HanpuMmep — gatumnku). To
€CTb NPV OAHOBPEMEHHOM MOAKIOYEHUN U AaTUMKa
Ha OAMH aHaNoroBbli BXO4 U BHELLUHEro yrnpaBieHUs
Ha Apyro (Npu ycnoBum nepekaoyeHnsa Tpebyemblx
napameTpoB) — Hacoc HE 6yaeT «BnaeTb»
NOAK/IOYEHHbIN AaTumK. B cnyyae obpbiBa curHana
BHELUHEro ynpaB/ileHMs HAacoC NepexoauT B pPexum
MUHUMaNbHOW YacTOThl BpaweHusa (C 3aBoaa
BbiCTaBneHo 12,5 Ny) 6e3 Bblgauum curHansa aBsapuun.

B cnyuyae HeobxoanmocTu 6onee npocToro
ynpasrieHus (6e3 npsiMoro BAUSHUS Ha 4acToTy
BpaleHMNs) BO3MOXHO NMOAKJ/HOUYEHUS AUCKPETHOrO
BHELIHero curHana Kk undposomy sxoay DI1,
KOTOPbIA MO YMOTYaHWUIO HAaCTPOEH Ha BHELUHWUI
OCTaHOB. B 3TOM cnyyae BHELWHUN KOHTpoanep
MOXeT MPOCTO BKJ/IKOYATb M BbIK/IHOYaTb HACOCHI
(Hanpumep, Npn He06X0AMMOCTU pe3epBUPOBAHUS
nnun nonepemMeHHoln paboTbl) 6e3 BANAHUS Ha
pexum paboTbl caMoro Hacoca.

MHoOroHacocHass cmcrema

[aHHbll GYyHKLUMOHAN NO3BONSET CBSA3aTb ABa
Hacoca B 06wyt cnctemy 6e3 MCNoNbL30BaHUS
BHELHero KOHTponnepa.

Mepea GYHKLUNMOHANBHOM HACTPOMKOM CUCTEMBI
HeobxoaAnMo pu3nyeckn cBa3aTb ABa Hacoca Mno
LWNHEe CBA3K Yyepe3 kneMmbl S+/S-/S0. Ansa
coelMHeHNs No LWKHe cBA3M HeobxoamMMo
ncnonb3oBaTb kabenb TUNa BUTas napa C CEYEeHUEM
0.5 mMm2,

Ons peanusaumn gaHHoON MYHKUWK AOCTYyNeEH
TONIbKO pexuM paboTbl OT BHyTpeHHero PID-
perynatopa n OBA3ATEJIbHOE Hanuune obpaTHoM
CBSI3M Y KaXAoro Hacoca. Jnsa pexuma noCTOSAHHOM
4acTOoThbl BpaLLEHNS WTAaTHO HEBO3MOXHO CBA3aTb
ABa Hacoca 6e3 BHelHero ynpasnsoLero
yCTPONCTBa B CBA3W C OTCYTCTBMEM B fJAHHOM
pexume ynpasneHus obpaTHOM CBA3M

(HeT noAKNtYeHHbIX AaTumnKoB). MNpu
Heo6XxoANMMOCTHN CO34aHNSA MHOTOHACOCHOW CUCTEMBI
B AJ@HHOM c/ly4yae BO3MOXHO mncrnosib3oBaHue DI1

M BHELHUX ynpasBasoLWwmx curHanos «CtapT-cTon».
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KATAJIOI MPOLYKLIAK

PaboTa ABYX HacocoB B CMCTeEMe AOCTYMHa

B CNeAyLWmux pexmmax:

e Pexum pezepBupoBaHus («pabounii-
pe3epBHbIN»).

e Pexum nonepemMeHHoOl paboTbl.

e Pexwum kackagHol paboTbl.

Pe>xum pesepBupoBaHun

B naHHOM pexuMe B paboTe HaxoaMUTCS BCeraa
oanH OcHoBHOW (Beaywmnii Hacoc). BTopoii Hacoc
B cucteMme (Pe3epBHbIN) BKAKOYAETCSA TONbKO

B cnyyae aBapum OCHOBHOro. Takxe Pe3epBHbIi
Hacoc pa3 B 24 yaca 3anyckaeTcs ans
npefoTBpaLleHns 3anuMnaHns Bana u TOpLEeBOro
YNAOTHEHMS.

NMpumMmeyvaHue: nocnenoBaTesbHOCTb AENCTBUI 4N
HaCTPOMKM AAHHOIO pexuMa CM. MHCTPYKLUMUIO
Nno MOHTAaXy M sKcnayatTauunun.

Pe>kuM nonepeMeHHOW paboTbl

B naHHOM pexxnme OCHOBHOM U Pe3epBHbIA HacocChl
paboTaloT NonepeMeHHOo Yepes onpeaeneHHble
NpOMeXyTKU BpeMeHU ANns obecneyeHus
paBHOMepHOI HapaboTKN HacocoB.

NMpumMmeyaHue: nocnenoBaTesbHOCTb AENCTBUI ANs
HaCTpOVIKVI AAHHOIo peXxumMma CM. MHCTPYKLUUKO
Nno MOHTAXy M aKcnayatTauunun.

KackagHbl pexxum

B naHHOM pexume OCHOBHOWM 1 Pe3epBHbI Hacoc
paboTatT Mo CXeMe YCTaHOBKW MOBbILWEHUS
AasnexHunsa (Hanpumep, Hydro-ME) — B HOpManbHOM
pexume paboTaeT Tonbko OCHOBHOW Hacoc.

B cnyuae, ecnu npu ysenuyeHun sogopasbopa,
KPUTWYHO NagaeT AasneHue (Nnepenaj AaBneHus) —
noakntovaetcs PesepBHbIn Hacoc. B cnyyae
CHUXeHunsa Bogopasbopa — Pe3epBHbI Hacoc
OTKJIlOHaeTcs.

MpuMeuaHue: NnocnenoBaTelbHOCTb AENCTBUI ANS
HaCTPOMKW AAHHOIO pexXuMa CM. MHCTPYKLNIO

MO MOHTaXy W 3KCAayaTauumu.

AononHutenbHble pyHKLUMN

JononHuTenbHbie GYHKLUMM MO3BONSIOT Aydlle
aganTtmpoBaTb Hacoc TPE kK ycnosuam
akcnayaTaunn. OHKM He aBnATCA 06593aTeNbHbIMK
BO BpeMs 3KCnayaTaumn Hacoca. 1o yMon4aHuio
C 3aBoAa AaHHble pyHKumn OTKJTKOYEHDI.

3awumTa no «cyxomy» xoay

B Hacoce TPE cyuiecTByeT ABa pa3/InM4YHbIX cnocoba

KOHTPONA Ha/IM4YNA «CyXOoro» xozaa.

e C nomoLbio PU3NYECKOro NOAKIIOYEHNS pene
AaBfIeHNs, YCTaHOBJIEHHOMO Ha BCacblBatoLWen
CTOPOHE Hacoca M NOAKIYEHUS ero K LMppoBoMy
Bxoay DI2. [laHHbIN BXOA C 3aBOAa MMeEeT npea-
HaCTPOMKY Ha (PUKCUPOBAHME «CyXOro» XoAa.

B cnyuyae dwukcaummn pene nageHus gaBneHUs
HUXXE YCTaHOB/IEHHOr0 nopora — Hacoc
OCTaHaB/NMBaeTCH U BblAaeT ownbKy. HacTporika
NnoporoBoro 3Ha4YeHUsA AaBlieHNs 3a[aeTcs
HernocpeacTBEHHO Ha CaMOM pene AaBJieHus.

VANDJQRD

e C MoMOLLbI BCTPOEHHOro gyHkumoHana M4y
Mo aHanmn3y COBCTBEHHbLIX NapaMeTpoB paboThl
(noTpebnsemoMy TOKY, YacToTe BpalleHus
n T.4.). lNocnepoBaTeNbHOCTb AENCTBUI ANS
aKTUBaUWUM AAHHOIro dMyHKLMOHanNa
CM. VIHCTpYKLMIO MO MOHTaXYy M 3CKNayaTauuu.

NMpuMeyuaHue: aHaIUTUYECKOe OTCNEeXMNBaHME

«CyX0ro» xoza ocHoBbiBaeTcsi HE Ha npambix

U3MepeHNsX, a aHannTMKe NnapamMeTpoB paboThl

Hacoca, YTo MOXET AaBaTb NMOrpeLHOCTH

B peajibHbIX yCNOBUAX 3KCMayaTaumn.

3auimMTa oT 3aJZiMmnaHusa

[NaHHasa dyHKUMS AaeT BO3MOXHOCTb NeEpnUoam4eckmn
3anyckaTtb HepaboTalowWwmin, HO NOAKI/THOYEHHbIN

K CeTM HacocC ANs npeaoTBpalleHns 3anunanms
BaJsia U TOPLLEBOro YNJAOTHEHMS.
MocnenoBaTeNnbHOCTb AENCTBUIA ANSA aKTUBaLUKU
AAHHOM PyHKUMOHana cM. VIHCTPYKLMIO MO MOHTaxy
M acKnayaTaumu.

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI
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7. MOHTaX

O6sa3aTenbHble TpeboBaHMA K yCTaHOBKE HacOCOB
npuBefeHbl HUXeE.

Hacocbl TPE ¢ anekTpoasuratensmu go 7,5 kBT
BK/IIOYMUTENBHO MOXHO MOHTUPOBATb
HernocpeACTBEHHO Ha TpybonpoBoae npu ycriosuu,
4yTO TPY6ONPOBOA MOXET BblAEPXKaTb MAacCy Hacoca.

Hacocbl ¢ anekTpoasuratenamu o 7,5 kBt
BKJTIOUYMUTENbHO MOTYT 6bITb YCTAQHOB/IEHbI Ha
rOpU30HTaNbHbIA U BEPTUKANbHbIA TpybonpoBsoa.
Hacocbl ¢ anekTpoasuratenamm ot 11 kBT v Bbiwe
MOXHO YCTaHaB/IMBaTb TO/IbKO B FOPU30OHTasIbHble
Tpy60onpoBOAbl C ABUraTensiMm B BEpTUKaSbHOM
nonoXxeHmmn (CM. puc. HUXe).

MoHTax Hacoca A0 7,5 KBT (BKHOUMTENBHO)

Puc. 12 [lNpuMepbl 4OMYCTUMOrO MOHTa)a HacocoB
TPE

Hacocbl TPE Heob6xoanmo ycTaHaBmBaThb Tak,
yTo6bI HanpsixeHne Tpybonposoaa

He nepenaBasioCb KOpMNycy Hacoca.

Ons obecneyeHns HopManbHOM paboThl
3NeKTpoABuUraTesnsi, HacoC AOJIXeH 6bITb
yCTaHOBJ/IEH B NoMelleHnn, obecrnevnBatoLLem
HeobxoauMble YC/IOBUS OXIAXAEHMUS,
MaKCMManbHas TeMnepaTypa oKpy>atolen cpeabl
noskHa 6biTb He 6onee 40 °C.

B cnyyae yCTaHOBKM Hacoca Ha OTKPbITOM BO34YXe,

3neKTpoABMUraTenb AO/KEH OblTb OCHALLEH 3alUNTON,

yTobbl Yy6Eepeub HaAcoC 1 a1eKTpoaBUraTenb OT

npsiMoOro nonagaHus BoAbl UM KOHAEeHcaTa.

Ons obcnyxXmnBaHus 1 nepeMeLleHns Hacoca

Heobx0AMMO COXpaHUTb 3a30p MeXAy

aneKTpoABuUraTesieM/BepxHen 4acTbio Hacoca

M CTEHOM (MOTONKOM):

e 300 MM aonsa anekTpoaBUraTesie MOWHOCTbLIO A0
4 kBT (BKNHOUNTENBHO);

e 1000 MM ang anekTpoaBuUraTenen MOWHOCTbIO OT
5,5 kBT v BblwWwe.

TPE

PaccTosiHus ans MoTopoB
[0 4 kBT (BKNOYMUTENBHO)

PaccTtosiHus ans mMoTopos
oT 5,5 kBT

Puc. 13 PaccTosiHMAa A0 CTeH/noTofIKa A/ HAaCOCOB
TPE

Ons obecneyeHns onTMManbHOM paboTbl Hacoca,

a TaKXe CBeAEHUS K MUHUMYMY LWyMa 1 BUbpauum,
HeobxoAnMMO NpeaycMOTpeTb CNocobbl raweHus
Bnbpaummn Hacoca. Kak npaBuno, aTo Heob6xoanmo
A1 HAaCOCOB C ABUraTENAMMU MOLWHOCTbIO 11 KBT

n 6onbwe. OgHaKO, ABMUIraTENN MEHbLUEN MOLWHOCTHU
TaKXe MOryT BbI3blBaTb HEXeNaTebHbIN WYM

n Bubpaumio.

CaMbIiMK 3h(PeKTUBHBLIMU CpeacTBaMKN AN
WCKJTIOYEHMS WyMa 1 BUBpauUnmn SBNAOTCS
Bubporacsiwme onopbl 1 BABpOKOMNEHCATOPbI.
PekomeHayeTCcsl ycTaHaB/IMBaTb HAacOC Ha 6ETOHHbIN
dyHAAMEHT, MMEKLWMA AOCTAaTOUYHY HECYLLYHO
CnocobHOCTb ANs Toro, YTobbl 0becneynTb
MOCTOSIHHY CTabuNbHYO OMOpYy BCEMY HAaCOCHOMY
y3ny. ®yHAAMEeHT A0/KEH 6bITb B COCTOSIHUMU
nornowatb Nobbie BMbpaunun, NMHeElHbIE
aedopmaummn n yaapbl. Macca 6eToHHOro
dyHAaameHTa AoskHa 6biTb B 1,5 pasa 6onblie
MacCbl HACOCHOIO y3/a. YCTaHOBUTE HAcoC Ha
dyHaameHT n 3adukcupyiite ero. Cm. puc. 14.

Puc. 14 OyHpameHT ansg Hacoca TPE

A: BubpokomneHcaTop

B: beToHHas onopHasa naunTa

C: Bubporacsiwas onopa

Bce Hacocbkl TPE nocTaBnsdoTCA B KOMMIEKTe
C NINTON-OCHOBaHWUEM ANst MOHTaxa.

Pacnono)>xeHue KJ1eMMHOMU
KOpOo6kun

B cTaHAQpTHOM NCNOSIHEHUN KTIEMMHbIE KOPO6KM
HacocoB TPE ycTaHaBnMBalTCSA B NOJIOXEHUN
«Ha 9 yacoB».

M3MeHEeHNs NONOXeHNA KIIeMMHON KOpObHKKH
BO3MOXHO Ha war 6onTa KpenneHus
aneKTpoasuratens.
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dnaHubl HACOCOB

VANDJQRD

n-L/M
DN .
d
K
D
Puc. 15 Xapaktepuctunkun dnaHues
HoMuHanbHbI DN 32 40 50 65 80 100 125 150 200
PN (6ap) 16 16 16 16 16 16 16 16 16
BHewHwui anameTp pnanua, D 140 150 165 185 200 220 250 285 340
AnameTp ueHTpanbHOMN OKpyXHOCTH 100 110 125 145 160 180 210 240 295
c oTBepcTuaAMM Ana 6onTtos, K
AnameTp oTBepcTusi noa 6onthl, L 19 19 19 19 19 19 19 23 23
Kon-Bo orBepcTuii nog 6ontbi, n (WT.) 4 4 4 4 8 8 8 8 12
Tun pe3b6bl, M 16 16 16 16 16 16 16 20 20
BHelWwHW AnaMeTp yNNOTHUTENIbHOMN 76 84 99 118 132 156 184 211 266
nosepxHocTu, d
BbiCOTa yN/IOTHUTENIbHOW NOBepxXHOCTH, f 3 3 3 3 3 3 3 3 3
TonwwuHa dpnarHua, C HT250 18 18 20 20 22 24 26 26 30
QT400 / 19 19 19 19 19 19 19 20
8.MpvuHaane>XXHOCTU U NPUNIOXKEHUSA
|
/ I
e \ 4
N "~/ _
FxF
BxB
Wxw
Puc. 16 [lMpumMepbl n pa3Mepbl NINT-OCHOBaHUM Anst HacocoB TPE
Mopenb F B w H4 4-d
T210-120/35 120 195 235 35 4-¢14
T210-144/35 144 195 235 35 4-014
T210-230/35 230 290 380 35 4-014
T210-280/35 280 350 450 35 4-024
T210-330/35 330 430 530 35 4-028
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VANDJQRD TPE

Ycunua Ha ¢pnnaHyax 1 MOMeHTbl B Hacocax TPE

Ycunue, F [H] MomeHT, M [HM]
YyryH HT250 AnameTp DN

Fx Fy Fz ZF* Mx My Mz IM*
32 630 736 596 1156 770 526 596 1120
40 770 876 700 1366 910 630 736 1330
50 1050 1156 946 1820 980 700 806 1436
. 65 1296 1470 1190 2310 1050 770 840 1540
S?ET/‘:”;Z’;‘;“;}:: ;ancaofp'ys(m 80 1576 1750 1436 2766 1120 806 910 1646
100 2100 2346 1890 3676 1226 876 1016 1820
125 2486 2766 2240 4340 1470 1050 1330 2136
150 3150 3500 2836 5496 1750 1226 1436 2556
200 3820 4400 3440 6792 2150 1462 1684 3078
32 630 736 596 1156 770 526 596 1120
40 770 876 700 1366 910 630 736 1330
50 1050 1156 946 1820 980 700 806 1436
BepTukanbHbIit Hacoc, 65 1296 1470 1190 2310 1050 770 840 1540
0Cb Y, BCacblBalmnin 80 1576 1750 1436 2766 1120 806 910 1646
naTpy6ok 100 2100 2346 1890 3676 1226 876 1016 1820
125 2486 2766 2240 4340 1470 1050 1330 2136
150 3150 3500 2836 5496 1750 1226 1436 2556
200 3820 4400 3440 6792 2150 1462 1684 3078

YyryH [wamerp DN Ycunwme, F [H] MomeHT, M [HM]
QT400-18 / QT500 Fx Fy Fz SF* Mx My Mz ZM*
32 860 1120 740 1620 720 360 520 960
40 1040 1340 860 1920 860 420 640 1140
50 1420 1780 1160 2560 920 460 700 1240
. 65 1760 2240 1480 3220 1780 900 1320 2400
Sff Tym:.aaj:q?pb:.:.: an‘:a"fp'yso,( 80 2140 2660 1780 3860 1900 940 1440 2560
100 2840 3560 2320 5120 2660 1360 2000 3600
125 3940 4920 3240 7080 3860 2020 3260 5240
150 4980 6220 4100 8960 4600 2360 3520 6260
200 7560 9780 6220 13840 7060 3520 5160 9420
32 860 1120 740 1620 720 360 520 960
40 1040 1340 860 1920 860 420 640 1140
50 1420 1780 1160 2560 920 460 700 1240
BepTuKanbHbIif Hacoc, 65 1760 2240 1480 3220 1780 900 1320 2400
0OCb Yy,BCacblBaLLuii 80 2140 2660 1780 3860 1900 940 1440 2560
naTpy6ok 100 2840 3560 2320 5120 2660 1360 2000 3600
125 3940 4920 3240 7080 3860 2020 3260 5240
150 4980 6220 4100 8960 4600 2360 3520 6260
200 7560 9780 6220 13840 7060 3520 5160 9420

* -3 Fu 3 M BeKkTopHas CyMMa CW/ ¥ MOMEHTOB, AENCTBYIOLWMX Ha dhnaHel BCACbIBAOLWEro U HAaNMOPHOro NaTpy6KoB.

Ecnu Harpyska He Bceraa AoOCTUraeT MakcUMasibHO AOMYCTUMOro 3Ha4YeHus, OAHA M3 CIeAYIOWUX BENUYMH MOXKET NPEBbILWATL NPees HOPMbI.
[lononHUTeNbHY0 MHHOPMaLMIO MOXHO MONYUYnTL B KoMNaHum Vandjord.
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KATAJIOI MPOLYKLIAK

9. Mop6o0p HacocoB

Bbibop Hacoca 3aBUCUT OT:
e TpebyeMbiXx NapamMeTpoB pacxoha W Hanopa;

e TWNa nepekaynBaeMon XMAKOCTU, ee
TemMnepaTypbl, KOHUEHTpauUum n T. n.;

e KOHGUrypauum CUCTEMbI.

Moanbop HacocoB HEO6XOANMMO OCYLLECTBAATL MO

cneayowmMm napaMeTpam:

e pabouas Touka Hacoca (CM. HUXe);

e pasMepHble AaHHble, TaKmMe Kak noTepu AaBleHuns
M3-3a Pa3HOCTW BbICOT, MOTEPU Ha TPeHMNe
B Tpyb6onposoae, KM/ Hacoca;

e MaTepuanbl Hacoca;

® COeAMHEHMSs Hacoca;

e TOpUEBOEe ynJ0oTHEHWNE Bana.

Pa6ouas Touka

Ncxoasa n3 nonoxeHus paboyen To4KM, MOXHO
BbI6paTb HACOC Ha OCHOBE pabounx XapakKTEpPUCTUK,
KOTOpble NpUBEAeHbl B pasaene «[uarpaMmbl
XapaKTepPUCTUK U TEXHUYECKNE AaHHbIE>.

B npeane pabouyas Touka AoXKHA COOTBETCTBOBATb
MaKkcuMasibHOMY 3HadeHuto KM/ Ha xapakTepuctmke
KMA4 Hacoca. CM. npuMep Ha puc. 18.

Kna

Ecnu npeanonaraeTcsa aKcnayaTauna Hacoca npu
NMOCTOSIHHOM Mojadye, TO creAyeT BbibnpaTh Takowm
Hacoc, y kotoporo K/ B pabouen Touke 61nM30K
K MakcMMmanbHOMY. B cnyyae skcnnyaTtauunm

C U3MEHSALLNMUCA XapaKTePUCTUKaMU UIn

B YC/ZIOBUSIX MEpPEMEHHOro BOAONOTpebeHuns
HeobxoanMo BbiGMpaTb TaKOM HACOC, Y KOTOPOro
Hamsbicwmn KMNO gocturaetcs B npegenax
paboyero gnManasoHa, B KOTOPOM HacocC
aKkcnnyaTupyeTcs 60/blyt0 YacTb CBOero paboyero
BPEMEHMN.

PaclimMpeHHbIi AMana3oH
npounssoauTesibHOCTU Hacoca TPE

Hacocbl TPE mMoryT paboTaTb B AMana3oHe,
npesbiwatouieM 3HavyeHums 100 % (50 My)
XapaKkTepucTuku. BepxHasa rpaHuua
XapakTepucTmkm HacocoB TPE cocTtaBnsieT 110 %
(55 ). 2To No3BoOsISET IKCNAyaTUpoOBaTb HACOChI
B cMcTeMax C 60/blWKNM TpebyeMbiM HanopoM, 6e3
yBeMYEeHNs HOMUHANIbHOW MOLLHOCTHU
aneKkTpoABuUraTens.

30Ha pacluMpeHHon

npon3BoAUTENBHOCTU

H
i KNA, %
16
14

110% /
12

100% 4
04—
s D a— 100

L F 80
t 60
F a0

I 20

0 5 10 15 20 25 Qm¥/u]

Puc. 17 NMone QH Hacoca TPE ¢ pacluMpeHHbIM
AnarnasoHoOM Npou3BOAUTENbHOCTU

VANDJQRD

H Kpusasi QH ans
[m] oTAeNbHOro
Hacoca

24 4
-150-3/4

20 +

Obuee paboyee
none QH ans
——BCeX yKa3aHHbIX
Ha rpaduke

HacocoB”

12 17,

/

10 20 30 40 50 Q[m3/u]
P2

[kBT]
3,5 T
-150-3/4
31 L —
251 -120-2.2/4 KpuBble MOLLHOCTH,
21 B 0603HavaloT
P —
1,51 90-1.5/4 notpebnsemyio
. “.——/_ﬂ oo-L1/a MOLLHOCTb Hacoca
——/_-70-0.75/4 (p2]
0,5 /—
0 + + + + +
10 20 30 40 50  Q[m3/4]
NPSH
[m]
2+
1 -70-0.75/4, < | KpuBble
15 -100-1.1/4 NPSH
1+
-90-1.5/4,
i -120-2.2/4,
0,5 . -150-3/4
0 t t t t t
0 10 20 30 40 50  Q[M¥/d]
Kna
[%] -100-1.1/4
80 + -70-0.75/4
-150-3/4
70 T
Kpusble KN4
60 + < |~ Hacoca
50 1 -120-2.2/4
40 + -90-1.5/4
30 + +
0 40 50  Q[m3/d]
0 4 8 12 Q [n/c]

* Paboyee none QH Ans KaxAo0ro oTAENbHOIO Hacoca NpeAcTaBieHo
B nporpamMme noabopa V1Select.

Puc. 18 lpumep anarpammbl paboumnx
XapakTepucTtuk Hacoca TPE

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI

19



VANDJQRD

Pacyer MMHMManNbHOIro AaBJZIEHUSA Ha BXxofe
B HacocC

Ecnu paBneHue B Hacoce HMXE HaCbIWEHHOro napa
BOJbl, MOXET BO3HUKHYTb KaBuTaums. Ans
UCKIOYEHNS KaBuTaumm ybeantecb 4To Ha BXoae
B HAcOC MMeeTCs MMHUMarbHOe AaBfieHune,

a MaKkcuMasbHas BbICOTa BCACbIBaHUSA «H» (M)

MOXeT 6bITb pacumTaHa no dopmyne:

H=p,x10,2 - NPSH -H,-H - H

H - BbICOTa BCACbIBaHUs (M).

P, - aTmocdepHoe aasneHue (6ap). B 3akpbiTbix
cuctemax pb o6o3HauaeT gasneHune
cucTtembl B 6bapax.

NPSH - ponyckaemblil KaBUTAUMOHHbIN 3anac (M).
3HayeHne NPSH MOXHO HalTu Ha KpUBOM
NPSH KoHKpeTHOro Hacoca,
COOTBETCTBYIOLLLEE MAaKCUMASIbHOMY
pacxoay.

H - CyMMapHble ruapocTaTuyeckmne noTtepm Bo
BCacbiBawLweM Tpybonposoae npu
MaKCMManbHOM nogaye Hacoca (M).

H - [aBfieHMe HacblweHHoro napa (M). 2710
3Ha4YeHne 3aBUCUT OT TemMnepaTypbl
XWUAKOCTU M AABJ/IEHUS HaCbIWEHHOro napa.

H_ - ko3 dununeHT 3anaca (M). PekomeHayeTcs
npuUHMMaTb MUHUMYM 0,5 M.

Ecnu BblUMCNEHHOE 3HaueHne «H» nonoxutenbHoe

3TO O3HauaeT, YTOo Hacoc MoxeT paboTaTb Npu

BbICOTE BCACblBaHUA MakCUMyM «H» meTpoB. Ecnu

BblUMC/IEHHOE 3HavyeHne «H» oTpuuaTencHoe,

TpebyeTca MMHMMaNbHOE AAaBJ/IeEHNE Ha BXOAe,

paBHOe «H» MeTpoB Hanopa nepej Ha4yasioMm

paboTbl Hacoca.

NMpuMeyaHue. MNpuBeaeHHbIN Bblwe pacyeT «H»

Kak npaBwusio clefyeT BbIMOJSIHATb TOJIbKO B TOM

cny4ae, ecsim HacoC UCMOb3yeTCs B CrieAyoWwmx

cuUTyaumsx:

e BbICOKas TeMnepaTypa nepekaynBaemMmomn

XNAKOCTH;

® pacxoj XWAKOCTU MpeBbllaeT HOMUHaNbHOE

3HayeHue;
® YpOBEHb OCW BCacbIBawLero natpybka Hacoca
Bbllle YPOBHS 3abopa XUAKOCTU, UTN NMeeTCs
ANTMHHBIA BCacbiBaowuii Tpybonposos;

® MasieHbKOe rapaHTUpPOBaHHOE AaBJfieHMe Ha BXoAe
B Hacoc;

e y Hacoca Bblcokoe 3HadyeHne NPSH npu
TpebyeMoM pacxoze.

S

Hr

| =

NPSH

7

Hy

> __—

TPE

[aBneHne HacbILWEeHHOro napa sBoabl

t., °C

m!

H, m

0

0,06

5

0,09

10

0,13

15

0,17

20

0,24

25

0,32

30

0,43

35

0,58

40

0,76

45

0,99

50

1,27

55

1,63

60

2,07

65

2,60

70

3,25

75

4,03

80

4,97

85

6,09

90

7,41

95

8,97

100

10,79

105

12,92

110

15,37

115

18,22

120

21,48

125

25,22

130

29,48

135

34,35

140

39,82

145

46,03

150

52,98

155

60,79

160

69,54

165

79,28

170

90,11

175

102,09

180

115,35

MpuMmeyvyaHune. 3HavyeHne NPSH MOXHO HaWTK Ha
rpaduke oTAEeNbHOM BbIGpaHHOM MOAeNM Hacoca.
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KATANOr MPOLYKLN VAN DJ@RD

10. AivarpaMMbl XapaKTEepPUCTUK U TEXHUYECKUE faHHble

TPE 2-nontocHbiK, PN16

TPE 32
H
M
L ]_ -460-5.5/2
60 +
] -360-4/2
50 177
-350-3/2
40 + -270-2.2/2
30 4 |-220-1.5/2
:—‘ -170-1.1/2
20 +
-130-0.75/2
10 +
o S et SN SN VOSSN MU S S——
0 3 6 9 12 15 18 21 24 27 Q [M3/u]
P2
[kBT]
6 + -460-5.5/2
5 -+
-360-4/2
4 4
1 -350-3/2
51 /
] /—-270-2.2/2
: -7”/_
B -220-1.5/2
Ve 011
_:;A—130—0.75/2
0 +——————t——t———
0 3 6 9 12 15 18 21 24 27 Q[M3/uv]
NPSH
Mg 1
14 1
12 +
10 +
8 4
6 +
4 -
2 --__
0 —
0 3 6 9 12 15 18 21 24 27 Q[M3/v]
Knﬂ 220-1.5/2
[%] 1 -130-0.75/2 ~220-1.5/ -270-2.2/2
60 T -350-3/2
1 -170-1.1/2
50 +
40 +
] -360-4/2 -460-5.5/2
30 +
20 1
104+l
0 3 6 9 12 15 18 21 24 27 Q[M3/u]
0 1 2 3 4 5 6 7 Q [n/c]

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI
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VANDJIQRD TPE
VF1
AC
|
s | N
f
& |
'->L IvANanD
™
L | J P T
Rp1/4 I -
L F Rp1/4
N
? a T
~ ~ — —
—
I
|
<
B I
W
L2
[
[m)]
ohO
o0 <
| 000
000
Q0
[el0]e]
™
L
>
<
[T
>
L1
TexHn4yeckue AaHHble
TPE 32 -130-0.75/2 | -170-1.1/2 -220-1.5/2 -270-2.2/2 -350-3/2 -360-4/2 -460-5.5/2
Tunopasmep 3/4 80 80 90 90 100 112 132
P2 [KBT] 0,75 1,1 1,5 2,2 3 4 5,5
PNBcac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMuWH.; TMakc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 32 32 32 32 32 32 32
AC [MMm] 165 165 185 185 205 225 270
AD [MM] 145 145 155 155 165 185 205
VF1 [MM] 225 225 225 257 257 257 257
VF2 [MMm] 188 188 188 212 212 212 212
VF3 [MM] 197 197 207 217 227 237 259
VF4 [MM] 114 114 114 124 124 124 124
P [MM] 200 200 200 200 250 250 300
L1 [MM] 300 300 300 340 340 370 370
L2 [MM] 150 150 150 170 170 185 185
F [MMm] 120 120 120 144 144 144 144
B [MMm] 195 195 195 195 195 195 195
W [MM] 235 235 235 235 235 235 235
H1 [MMm] 100 100 100 100 100 100 100
H2 [MM] 147 147 147 152 162 157 177
H3 [MMm] 540 540 565 600 671 651 701
H4 [MM] 35 35 35 35 35 35 35
Macca [kr] 46 48,5 52,5 56,5 68 85 100

22
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KATAJIOI MPOLYKLIAK

TPE 40

[M]

70

P2

[kBT] ]

=
]
2w

T O+~ N WDH Ul OO N ©

o = N W A~ U1 OO N

Kna

[%] A

70
60
50
40
30
20
10

-430-7.5/2

0 5 10 15 20 25 30 35 40 45Q [mM3/u]
+ -430-7.5/2
1 -370-5.5/2
1 -340-4/2
-280-3/2
:-,//_—230-2.2/2
1 .- ’/_‘ :/—_-190-1.5/2
5 -150-1.1/2
0 5 10 15 20 25 30 35 40 45 Q[M¥/4]
T -430-7.5/2
1 -370-5.5/2
F=° -150-1.1/2, -190-1.5/2, -230-2.2/2, -
T 280-3/2, -340-4/2
0 5 10 15 20 25 30 35 40 45Q [M3/u]
1 -190-1.5/2  .230-2.2/2 -340-4/2
:_-150-1.1/2
-280-3/2 -430-7.5/2
-370-5.5/2
24 N N N R R N

20 25 30 35 40 45 Q [m3/u]

2 4 6 8 10 12 Q[n/c]

VANDJQRD
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VANDJQRD TPE

VF1
AC
|
s I N
f
& |
'->L Iw...m@.nn
™
L | J P T
Rp1/4 I -
w a Rp1/4
N
? a T
~ ~ — —
—
I
|
<
B T
W
L2
(@]
[m)]
oPO
fole) <
| 000
000
00
[el0]e]
™
L
>
<
[T
>
L1
TexHnyeckue aaHHble
TPE 40 -150-1.1/2 -190-1.5/2 -230-2.2/2 -280-3/2 -340-4/2 -370-5.5/2 -430-7.5/2
Tunopasmep 3/4 80 90 90 100 112 132 132
P2 [KBT] 1,1 1,5 2,2 3 4 5,5 7,5
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMuWH.; TMakc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 40 40 40 40 40 40 40
AC [MM] 165 185 185 205 225 270 270
AD [MM] 145 155 155 165 185 205 205
VF1 [MM] 225 225 257 257 257 257 312
VF2 [MM] 188 188 212 212 212 212 276
VF3 [MM] 197 207 217 227 237 259 282
VF4 [MM] 114 114 124 124 124 124 147
P [MM] 200 200 200 250 250 300 300
L1 [MM] 320 320 320 340 340 440 440
L2 [MM] 160 160 160 170 170 220 220
F [MM] 120 120 120 144 144 144 144
B [MM] 195 195 195 195 195 195 195
w [MM] 235 235 235 235 235 235 235
H1 [MM] 100 100 100 100 100 110 110
H2 [MM] 148 148 148 164 164 182 182
H3 [MM] 541 566 596 673 658 716 716
H4 [Mm] 35 35 35 35 35 35 35
Macca [kr] 46,5 49,5 52,5 68 77 118 121,5
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KATANOr MPOLYKLN VAN DJ@RD

TPE 50
H
H
[M] [m] |
1 90 +
40 1 ] -580-15/2
-240-3/2 80

70 |
60 1
50 |
40
30 |
20 |
10 4

ot
0 s
" 0 4 8 12 16 20 24 28 32 36 Q[M/u] - 0 10 20 30 40 50 60 70 Q[m3/u]
[kBT] [kBT]
1 -240-3/2 1
34 16 + -580-15/2

2,5t |
] -190-2.2/2 12 4 -470-11/2
2 -:—”’/ 41._-
- -170-1.5/2 8 + //—__-390-7.5/2

1,5 1

1 L -130-1.12 1_- -340-5.5/2
- Y S
0,5 +
0+ttt 0
0 4 8 12 16 20 24 28 32 36 Q [Mm3/u] 0 10 20 30 40 50 60 70 Q [M3/u]
NPSH
NPSH
M] [M]
14 +
54 ] -470-11/2,
] 12 + -580-15/2,
4T -240-3/2 10 +
34 8 T -390-7.5/2
2T -130-1.1/2, -170-1.5/2, -190-2.2/2 4 1
1T 2 7% -270-4/2, ~340-5.5/2
0 T 1 T 1 T 1 1 1 T 1 T 1 1 1 0 : : : : : : :

LI B T — T ' ' T T T T T T s
0 4 8 12 16 20 24 28 32 36 Q[m3/u] 0 10 20 30 40 50 60 70 QI[m3/4]

Kna K[I"I,Cl,
[%] | [%] | -340-5.5/2 -390-7.5/2 -470-11/2
70 + -240-3/2 70 T
1 1 -270-4/2
60 + 60 T
50 4 304,172 -190-2.2/2 50 T
| -170- -580-15/2
a0 1 170-1.5/2 a0 1 /
30 :_ 30 +
20 ] I} Il 1 1 1 1 1 1 20 l' T T T T T T : T : T : T : T
0 4 8 12 16 20 24 28 32 36 Q[M3/u] 0 10 20 30 40 50 60 70 Q[m%/u]
; ’ — ; 0 5 10 15 20 Q [n/c]

0 2 4 6 8 10 Q [n/c]
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VANDJQRD TPE

VF1
AC
|
s I N
f
& |
'->L IvANanD
™
L | J P T
Rp1/4 I -
L F Rp1/4
N
? a T
~ ~ — —
—
I
|
<
B I
W
L2
(@]
[m)]
oPO
o0 <
| 000
000
00
[el0]e]
™
L
>
<
[T
>
L1
TexHnyeckue aaHHble
TPE 50 -130-1.1/2(-170-1.5/2 | -190-2.2/2| -240-3/2 -270-4/2 |-340-5.5/2|-390-7.5/2 | -470-11/2 | -580-15/2
Tunopasmep 3/4 80 90 90 100 112 132 132 160 160
P2 [KBT] 1,1 1,5 2,2 3 4 5,5 7,5 11 15
PNBcac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMakc. [°C] oT -20 go +120 °C (+140 °C)
MpucoeanHeHne, DN 50 50 50 50 50 50 50 50 50
AC [MM] 165 185 185 205 225 270 270 325 325
AD [Mm] 145 155 155 165 185 205 205 255 255
VF1 [MM] 225 225 257 257 257 257 312 312 312
VF2 [mMM] 188 188 212 212 212 212 276 276 276
VF3 [MM] 197 207 217 227 237 259 282 309 309
VF4 [MM] 114 114 124 124 124 124 147 147 147
P [MM] 200 200 200 250 250 300 300 350 350
L1 [MMm] 340 340 340 340 340 340 440 440 500
L2 [MM] 170 170 170 170 170 170 220 220 250
F [MM] 144 144 144 144 144 144 144 144 144
B [MM] 195 195 195 195 195 195 195 195 195
w [Mm] 235 235 235 235 235 235 235 235 235
H1 [MM] 115 115 115 115 115 115 115 115 125
H2 [MM] 151 151 151 161 161 182 182 230 229
H3 [MMm] 559 584 614 685 670 721 721 855 864
H4 [MM] 35 35 35 35 35 35 35 35 35
Macca [kr] 54,5 55,5 56,5 70 84 102 123,5 141,5 156,5
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KATANOr NPOLYKLIMN
TPE 65
H
[M]
-450-15/2

70 +

80 90Q [M/u]

P2
[kBT]
16 + -450-15/2
12 4 -360-11/2
8 + ,/_—370-7.5/2
17— -280-5.5/2
4 $i-2i— -220-4/2
.—“/—_4__—180—3/2
= -150-2.2/2
0 +—FW
0 10 20 30 40 50 60 70 80 90 Q [M3/u]
NPSH
mlg I
8 + -450-15/2, -360-11/2, -
21 370-7.5/2, -280-5.5/2
6 -+
51 -150-2.2/2, -220-4/2
4 4
3 -+
2 I I
1k -180-3/2
0 -ttt 4+
0 10 20 30 40 50 60 70 80 90 Q[M3/u]
Kna
[%] | -280-5.5/2
-220-4/2
80 T+
1 -180:3/2 -450-15/2
70 +
60 +
1 -360-11/2
07T -150-2.2/2
40 +
30 "’.-.-!-!-!-!-!-I.I.
0 10 20 30 40 50 60 70 80 90 Q [M3/4]
0 5 10 15 20 25 Q [n/c]

BEPTUKAJTbHBIE OIHOCTYNEHYATBIE YACTOTHO-PETYIMPYEMbIE HACOCHI

27



VANDJQRD TPE

VF1
AC
|
s I N
f
& |
'->L Iw...m@.nn
™
L | J P T
Rp1/4 I -
w a Rp1/4
N
? a T
~ ~ — —
—
I
|
<
B T
W
L2
(@]
[m)]
oPO
fole) <
| 000
000
00
[el0]e]
™
L
>
<
[T
>
L1
TexHnyeckue aaHHble
TPE 65 -150-2.2/2 -180-3/2 -220-4/2 -280-5.5/2 -370-7.5/2 -360-11/2 -450-15/2
Tunopasmep 3/4 90 100 112 132 132 160 160
P2 [kBT] 2,2 3 4 5,5 7,5 11 15
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 65 65 65 65 65 65 65
AC [MM] 185 205 225 270 270 325 325
AD [MM] 155 165 185 205 205 255 255
VF1 [MM] 257 257 257 257 312 312 312
VF2 [MM] 212 212 212 212 276 276 276
VF3 [MMm] 217 227 237 259 282 309 309
VF4 [MM] 124 124 124 124 147 147 147
P [MM] 200 250 250 300 300 350 350
L1 [MMm] 380 380 380 400 400 475 475
L2 [MM] 190 190 190 200 200 238 238
F [Mm] 144 144 144 144 144 144 144
B [MM] 195 195 195 195 195 195 195
w [MM] 235 235 235 235 235 235 235
H1 [MM] 110 110 110 115 115 125 125
H2 [MM] 157 167 167 184 184 228 228
H3 [MM] 615 686 671 723 723 863 863
H4 [Mm] 35 35 35 35 35 35 35
Macca [kr] 55,5 70 79 105 113,5 140,5 145,5
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KATANOr MPOLYKLN VAN DJ@RD

TPE 80

[M]]
50 + -330-15/2

-270-11/2

-200-7.5/2

-170-4/2

5 H -210-5.5/2

0 +—r——rt+—+——+——+——+——+—

0 20 40 60 80 100 120 140 160Q [M3/u]

P2
[kBT] |

-330-15/2

12 + ﬁ-n/z

200-7.5/2

8--—
| /—_-210-5.5/2
4 -5:// -170-4/2
T 15032
O T : T : T : T : T : T : T : T : T
0 20 40 60 80 100 120 140 160 Q [M3/4]
NPSH
[M]
14 +
12 +
1 -150-3/2,
10 + -170-4/2,
gl -210-5.5/2
6 T -200-7.5/2,
-270-11/2,
4 1 -330-15/2
2 -+
0O +——Ft—t—t—F—F—+
0 20 40 60 80 100 120 140 160 Q [M3/u]
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[%] | -170-4/2 -210-5.5/2
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80 + -150-3/2
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20 40 60 80 100 120 140 160 Q [M3/u]

10 0 2 0 3 0 4Q([n/c]
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TexHnyeckue aaHHble
TPE 80 -150-3/2 -170-4/2 -210-5.5/2 -200-7.5/2 -270-11/2 -330-15/2
Tunopasmep 3/4 100 112 132 132 160 160
P2 [KBT] 3 4 5,5 7,5 11 15
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 80 80 80 80 80 80
AC [MM] 205 225 270 270 325 325
AD [MMm] 165 185 205 205 255 255
VF1 [MM] 257 257 257 312 312 312
VF2 [MM] 212 212 212 276 276 276
VF3 [Mm] 227 237 259 282 309 309
VF4 [MM] 124 124 124 147 147 147
P [MM] 250 250 300 300 350 350
L1 [Mm] 440 440 440 500 500 500
L2 [MM] 220 220 220 250 250 250
F [MM] 144 144 144 144 144 144
B [Mm] 195 195 195 195 195 195
w [MM] 235 235 235 235 235 235
H1 [MM] 140 140 140 140 140 140
H2 [Mm] 167 167 187 195 230 230
H3 [Mm] 716 701 751 759 880 880
H4 [MM] 35 35 35 35 35 35
Macca [kr] 67 86 107 120,5 142,5 147,5
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TPE 100

[M]

-270-15/2

-150-4/2
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0 20 40 60 80 100 120 140 160 180 200 Q [M3/u’
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8 - -200-7.5/2
1— -180-5.5/2
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o +—r—~+——+——t+—t—t+—t+t+——t+—+

0 20 40 60 80 100120140160 180200 Q [M3/u.
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-270-15/2

-200-17.5/2,
-180-5.5/2,
2 T+ -150-4/2

0 "ttt

0 20 40 60 80 100 120 140 160 180 200Q [M3/u]

Kna
[%] |
80 T+

-270-15/2

70 +
! -210-11/2
60 +
T -200-7.5/2
50 T -150-4/2
] -180-5.5/2

30 +—"+44——t——t—t——t——t—t++t
0 20 40 60 80 100120 140 160 180 200 Q [m3/u]

01 0 2 0 3 0 450 Q [n/c]
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TexHnyeckue aaHHble
TPE 100 -150-4/2 -180-5.5/2 -200-7.5/2 -210-11/2 -270-15/2
Tunopasmep 3/4 112 132 132 160 160
P2 [KBT] 4 5,5 7,5 11 15
PNBcac./PNHamnop. 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 100 100 100 100 100
AC [MM] 225 270 270 325 325
AD [MMm] 185 205 205 255 255
VF1 [MM] 257 257 312 312 312
VF2 [MM] 212 212 276 276 276
VF3 [Mm] 237 259 282 309 309
VF4 [MM] 124 124 147 147 147
P [MM] 250 300 300 350 350
L1 [MM] 500 500 500 580 580
L2 [MM] 250 250 250 290 290
F [MM] 144 144 144 230 230
B [Mm] 195 195 195 290 290
w [MM] 235 235 235 380 380
H1 [MM] 140 140 140 155 155
H2 [MM] 172 192 192 235 235
H3 [MMm] 706 756 756 900 900
H4 [MM] 35 35 35 35 35
Macca [kr] 97 116 128,5 158,5 166,5
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KATAJIOI MPOLYKLIAK

TPE 4-nontwocHbin, PN 16

TPE 32
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2 4 6 8 10 12 Q[m3/4]

-120-0.75/4

Q [M3/u]

40

-120-0.75/4

2 4 6 8 10 12 Q [M3/uy]

3,5 Q[n/c]
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TexHnyeckue aaHHble
TPE 32 -120-0.75/4
Tunopasmep 3/4 80
P2 [kBT] 0,75
PNBecac./PNHanop. 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 32
AC [MMm] 165
AD [MM] 145
VF1 [MM] 225
VF2 [Mm] 188
VF3 [Mm] 197
VF4 [MM] 114
P [MMm] 200
L1 [MMm] 370
L2 [MMm] 185
F [MMm] 144
B [MMm] 195
w [MM] 235
H1 [Mm] 100
H2 [Mm] 147
H3 [MM] 540
H4 [MM] 35
Macca [kr] 51,5
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KATAJIOI MPOLYKLIAK

TPE 40
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Il -90-0.75/4
0 3 6 9 12 15 18 21 Q[m3/u]
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0 3 6 9 12 15 18 21 Q[m3/u]
0 1 2 3 4 5 6 Q [n/c]
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TexHnyeckue aaHHble
TPE 40 -90-0.75/4 -120-1.1/4
Tunopasmep 3/4 80 90
P2 [kBT] 0,75 1,1
PNBecac./PNHanop. 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 40 40
AC [Mm] 165 185
AD [MM] 145 155
VF1 [MMm] 225 225
VF2 [Mm] 188 188
VF3 [MM] 197 207
VF4 [MM] 114 114
P [MMm] 200 200
L1 [MM] 440 440
L2 [MMm] 220 220
F [MMm] 144 144
B [MMm] 195 195
w [MMm] 235 235
H1 [MM] 110 110
H2 [Mm] 152 152
H3 [MM] 555 580
H4 [MM] 35 35
Macca [kr] 67,5 70,5
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KATAJIOI MPOLYKLIAK
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VANDJQRD TPE
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TexHnyeckue aaHHble
TPE 50 -90-0.75/4 -80-0.75/4 -110-1.1/4 -120-1.5/4 -170-2.2/4 -210-3/4
Tunopasmep 3/4 80 80 90 90 100 100
P2 [KBT] 0,75 0,75 1,1 1,5 2,2 3
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 50 50 50 50 50 50
AC [MM] 165 165 185 185 205 205
AD [MMm] 145 145 155 155 165 165
VF1 [Mm] 225 225 225 225 257 257
VF2 [MM] 188 188 188 188 212 212
VF3 [MM] 197 197 207 207 227 227
VF4 [MM] 114 114 114 114 124 124
P [MM] 200 200 200 200 250 250
L1 [MMm] 340 440 440 440 500 500
L2 [MM] 170 220 220 220 250 250
F [mMM] 144 144 144 144 144 144
B [Mm] 195 195 195 195 195 195
w [MM] 235 235 235 235 235 235
H1 [MM] 115 115 115 115 125 125
H2 [MM] 152 165 165 165 174 174
H3 [MMm] 560 573 598 628 708 708
H4 [Mm] 35 35 35 35 35 35
Macca [kr] 63,5 76,5 83,5 85,5 99,5 109
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TPE 65
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-150-3/4
70 +
60 +
50 T -120-2.2/4
40 A -90-1.5/4
30 - } } } } T
0 10 20 30 40 50 Q [M3/4]
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TexHnyeckue aaHHble
TPE 65 -70-0.75/4 -100-1.1/4 -90-1.5/4 -120-2.2/4 -150-3/4 -160-3/4 -200-4/4
Tunopasmep 3/4 80 90 90 100 100 100 112
P2 [KBT] 0,75 1,1 1,5 2,2 3 3 4
PNecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 65 65 65 65 65 65 65
AC [MM] 165 185 185 205 205 205 225
AD [MMm] 145 155 155 165 165 165 185
VF1 [MM] 225 225 225 257 257 257 257
VF2 [mMM] 188 188 188 212 212 212 212
VF3 [MM] 197 207 207 227 227 227 237
VF4 [MM] 114 114 114 124 124 124 124
P [mMM] 200 200 200 250 250 250 250
L1 [Mm] 400 400 475 475 475 500 500
L2 [MM] 200 200 238 238 238 250 250
F [MM] 144 144 144 144 144 144 144
B [Mm] 195 195 195 195 195 195 195
w [MM] 235 235 235 235 235 235 235
H1 [MM] 115 115 125 125 125 125 125
H2 [MM] 154 154 163 173 173 173 173
H3 [Mm] 562 587 636 707 707 707 692
H4 [MM] 35 35 35 35 35 35 35
Macca [kr] 58,5 60,5 64,5 75,5 114 114 128
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KATANOT NMPOOYKLIAK
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Q [M3/u]

30 Q [n/c]
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TexHU4YeckKkue gaHHble
TPE 80 -50- -60- -70- -80- -90- -110- -150- -190- | -230- | -300-
0.75/4 | 1.1/4 1.5/4 | 2.2/4 | 2.2/4 3/4 4/4 5.5/4 7.5/4 11/4
Tunopasmep 3/4 80 90 90 100 100 100 112 132 132 160
P2 [KBT] 0,75 1,1 1,5 2,2 2,2 3 4 5,5 7,5 11
PNBcac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMuH.; TMakc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHerne, DN 80 80 80 80 80 80 80 80 80 80
AC [MM] 165 185 185 205 205 205 225 270 270 325
AD [MM] 145 155 155 165 165 165 185 205 205 255
VF1 [MM] 225 225 225 257 257 257 257 257 312 312
VF2 [MM] 188 188 188 212 212 212 212 212 276 276
VF3 [MM] 197 207 207 227 227 227 237 259 282 309
VF4 [MM] 114 114 114 124 124 124 124 124 147 147
P [MM] 200 200 200 250 250 250 250 300 300 350
L1 [MM] 500 500 500 500 550 550 550 660 660 660
L2 [MM] 250 250 250 250 275 275 275 330 330 330
F [MM] 144 144 144 144 144 144 144 280 280 280
B [MM] 195 195 195 195 195 195 195 350 350 350
w [MM] 235 235 235 235 235 235 235 450 450 450
H1 [MM] 140 140 140 140 140 140 140 170 170 170
H2 [MM] 165 165 165 175 177 177 177 208 208 243
H3 [MM] 598 623 653 724 726 726 711 802 847 923
H4 [MM] 35 35 35 35 35 35 35 35 35 35
Macca [kr] 71,5 70,5 77,5 88,5 99,5 111 128 225 228,5 271,5
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TexHnyeckue aaHHble
TPE 80 -140-3/4 -170-4/4 -210-5.5/4
Tunopasmep 3/4 100 112 132
P2 [kBT] 3 4 5,5
PNecac./PNHanop. 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 80 80 80
AC [MMm] 205 225 270
AD [MMm] 165 185 205
VF1 [MM] 257 257 257
VF2 [MMm] 212 212 212
VF3 [MM] 227 237 259
VF4 [MM] 124 124 124
P [MMm] 250 250 300
L1 [MMm] 550 550 550
L2 [MM] 275 275 275
F [MMm] 144 144 144
B [MMm] 195 195 195
W [MMm] 235 235 235
H1 [MM] 145 145 145
H2 [MMm] 169 169 189
H3 [MM] 723 708 758
H4 [MM] 35 35 35
Macca [kr] 131 148 205
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0 10 20 30 Q [n/c]
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TexHn4yeckue AaHHble
TPE 100 -40-0.75/4 -50-1.1/4 -60-1.5/4 -70-2.2/4 -80-2.2/4 -100-3/4 -120-4/4
Tunopasmep 3/4 80 90 90 100 100 100 112
P2 [KBT] 0,75 1,1 1,5 2,2 2,2 3 4
PNBcac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 100 100 100 100 100 100 100
AC [MMm] 165 185 185 205 205 205 225
AD [MMm] 145 155 155 165 165 165 185
VF1 [MMm] 226 226 226 257 257 257 257
VF2 [Mm] 188 188 188 212 212 212 212
VF3 [Mm] 197 207 207 227 227 227 237
VF4 [MM] 114 114 114 124 124 124 124
P [Mm] 200 200 200 250 250 250 250
L1 [Mm] 500 580 580 580 580 580 580
L2 [MMm] 250 290 290 290 290 290 290
F [Mm] 144 230 230 230 230 230 230
B [Mm] 195 290 290 290 290 290 290
w [Mm] 235 380 380 380 380 380 380
H1 [MMm] 140 155 155 155 155 155 155
H2 [Mm] 162 170 170 180 175,5 175,5 175,5
H3 [MMm] 595 643 673 744 739 739 724
H4 [MM] 35 35 35 35 35 35 35
Macca [kr] 93,5 95,5 99,5 131,5 145,5 151 161
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KATAJIOI MPOLYKLIAK
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20 40 60 80 100 120 140 Q [M3/u4]

-180-7.5/4
1 ’_/—/ -150-5.5/4

-260-15/4

/—220-11/4

20 40 60 80 100 120 140 Q [M3/u]

-220-11/4,
-260-15/4

-150-5.5/4,
-180-7.5/4

20 40 60 80 100 120 140 Q [m3/u]

-260-15/4

-180-7.5/4
-220-11/4
-150-5.5/4

20 40 60 80 100 120 140 Q [m3/u]

o+ o

10 20 30 40 Q [n/c]
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TexHnyeckue aaHHble
TPE 100 -150-5.5/4 -180-7.5/4 -220-11/4 -260-15/4
Tunopasmep 3/4 132 132 160 160
P2 [KBT] 5,5 7,5 11 15
PNBcac./PNHanop. 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 100 100 100 100
AC [MM] 270 270 325 325
AD [MMm] 205 205 255 255
VF1 [MM] 257 312 312 312
VF2 [MM] 212 276 276 276
VF3 [Mm] 259 282 309 309
VF4 [MM] 124 147 147 147
P [MM] 300 300 350 350
L1 [Mm] 610 610 740 740
L2 [MM] 305 305 370 370
F [MM] 230 230 280 280
B [Mm] 290 290 350 350
w [MM] 380 380 450 450
H1 [MM] 165 165 190 190
H2 [MMm] 204 204 258 258
H3 [MM] 793 838 958 1003
H4 [MM] 35 35 35 35
Macca [kr] 196 198,5 311,5 329,5
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KATAJIOI MPOLYKLIAK

TPE 125
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TexHnyeckue aaHHble
TPE 125 -60-2.2/4 -70-3/4 -90-4/4 |(-110-5.5/4|-120-7.5/4|-140-7.5/4| -170-11/4 | -200-15/4
Tunopasmep 3/4 100 100 112 132 132 132 160 160
P2 [KBT] 2,2 3 4 5,5 7,5 7,5 11 15
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C
MpucoeanHeHne, DN 125 125 125 125 125 125 125 125
AC [MM] 205 205 225 270 270 270 325 325
AD [MM] 165 165 185 205 205 205 255 255
VF1 [MM] 257 257 257 257 312 312 312 312
VF2 [MM] 212 212 212 212 276 276 276 276
VF3 [MM] 227 227 237 259 282 282 309 309
VF4 [MM] 124 124 124 124 147 147 147 147
P [mMM] 250 250 250 300 300 300 350 350
L1 [Mm] 650 650 650 710 710 760 760 760
L2 [MM] 325 325 325 355 355 380 380 380
F [mMM] 230 230 230 230 230 280 280 280
B [Mm] 290 290 290 290 290 350 350 350
W [MMm] 380 380 380 380 380 450 450 450
H1 [mMM] 180 180 180 200 200 220 220 220
H2 [MM] 179,5 179,5 179,5 210 210 207 257 257
H3 [Mm] 769 769 754 834 879 896 987 1032
H4 [MM] 35 35 35 35 35 35 35 35
Macca [kr] 126,5 137 151 200 202,5 228,5 266,5 286,5
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KATAJIOI MPOLYKLIAK

TPE 150

[M]

25 ¢

20
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[M]
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-160-15/4

-130-11/4

[M3/4]

[M3/u]

0 50 100 150 200 250 300 350 Q [m3/u]
T -160-15/4
T /—-/ -130-11/4
0 50 100 150 200 250 300 350 Q
+ -160-15/4
-130-11/4 \
0 50 100 150 200 250 300 350 Q
-+ -160-15/4
T -130-11/4
0 50 100 150 200 250 300 350 Q [M3/u4]
0 20 40 60 80 100 Q

[n/c]
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TexHnyeckue aaHHble
TPE 150 -130-11/4 -160-15/4
Tunopasmep 3/4 160 160
P2 [KBT] 11 15
PNBecac./PNHanop. 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 150 150
AC [MMm] 325 325
AD [MMm] 255 255
VF1 [MM] 312 312
VF2 [MMm] 276 276
VF3 [MM] 309 309
VF4 [MM] 147 147
P [MMm] 350 350
L1 [Mm] 880 880
L2 [MM] 440 440
F [MMm] 280 280
B [Mm] 350 350
w [MM] 450 450
H1 [MMm] 250 250
H2 [Mm] 255 255
H3 [MMm] 1015 1060
H4 [MM] 35 35
Macca [kr] 306,5 343,5
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KATAJIOI MPOLYKLIAK
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0 60 120 180 240 300 360 420 480 Q
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-100-11/4

0 60 120 180 240 300 360 420 480 q

T -120-15/4

-100-11/4

100 200 300 400 500 600 Q

o+ o©

[m3/4]

[M3/u]

[M3/u]

30 60 90 120 Q [n/c]
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TexHnyeckue aaHHble
TPE 200 -100-11/4 -120-15/4
Tunopasmep 3/4 160 160
P2 [KBT] 11 15
PNecac./PNHanop. 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 200 200
AC [MMm] 325 325
AD [MM] 255 255
VF1 [MM] 312 312
VF2 [Mm] 276 276
VF3 [MM] 309 309
VF4 [MM] 147 147
P [MMm] 350 350
L1 [Mm] 950 950
L2 [MM] 475 475
F [MMm] 280 280
B [Mm] 350 350
w [MM] 450 450
H1 [MMm] 290 290
H2 [MM] 252 252
H3 [MM] 1052 1097
H4 [MM] 35 35
Macca [kr] 301,5 323,5
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KATAJIOI MPOLYKLIAK

TPE 6-nontocHbin, PN 16
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100 120 140 Q [m3/u]
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-50-1.5/6

100 120 140 Q [m3/u]

-50-1.5/6,
T -60-2.2/6

100 120 140 Q [m3/u]

-50-1.5/6
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TexHnyeckue aaHHble
TPE 125 -50-1.5/6 -60-2.2/6 -70-3/6 -80-4/6 -120-5.5/6 -140-7.5/6
Tunopasmep 3/4 100 112 132 132 132 160
P2 [KBT] 1,5 2,2 3 4 5,5 7,5
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 125 125 125 125 125 125
AC [MM] 205 225 270 270 270 325
AD [MMm] 165 185 205 205 205 255
VF1 [MM] 225 257 257 257 257 312
VF2 [MM] 188 212 212 212 212 276
VF3 [MMm] 217 237 259 259 259 309
VF4 [MM] 114 124 124 124 124 147
P [MM] 250 250 300 300 300 350
L1 [MMm] 710 760 760 760 800 800
L2 [MM] 355 380 380 380 400 400
F [MM] 230 280 280 280 280 280
B [Mm] 290 350 350 350 350 350
w [MM] 380 450 450 450 450 450
H1 [MM] 200 220 220 220 220 220
H2 [MM] 190 190 222 222 219 254
H3 [MMm] 799 804 866 911 908 984
H4 [MM] 35 35 35 35 35 35
Macca [kr] 165,5 193,5 203 223 246 278,5
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KATANOr MPOLYKLN VAN DJ@RD
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0 10 20 30 40 50 60 Q [n/c] 0 20 40 60 80 Q [n/c]
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TexHnyeckue aaHHble
TPE 150 -40-2.2/6 -50-3/6 -60-4/6 -80-5.5/6 | -90-5.5/6 | -110-7.5/6 | -140-11/6 | -170-15/6
Tunopasmep 3/4 112 132 132 132 132 160 160 180
P2 [KBT] 2,2 3 4 5,5 5,5 7,5 11 15
PNBecac./PNHanop. 16/16 16/16 16/16 16/16 16/16 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C
MpucoeanHeHne, DN 150 150 150 150 150 150 150 150
AC [MM] 225 270 270 270 270 325 325 370
AD [MM] 185 205 205 205 205 255 255 275
VF1 [MM] 257 257 257 257 257 312 312 312
VF2 [MM] 212 212 212 212 212 276 276 276
VF3 [MMm] 237 259 259 259 259 309 309 332
VF4 [MM] 124 124 124 124 124 147 147 147
P [MM] 250 300 300 300 300 350 350 350
L1 [MMm] 880 880 880 880 920 920 920 1000
L2 [MM] 440 440 440 440 460 460 460 500
F [MM] 280 280 280 280 330 330 330 330
B [MMm] 350 350 350 350 430 430 430 430
w [MM] 450 450 450 450 530 530 530 530
H1 [MM] 250 250 250 250 260 260 260 260
H2 [MM] 200 225 225 225 201 251 251 258
H3 [MMm] 844 899 944 944 930 1021 1066 1148
H4 [MM] 35 35 35 35 35 35 35 35
Macca [kr] 239,5 240 251 266 296 326,5 348,5 448,5
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KATANOr MPOLYKLN VAN DJ@RD
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TexHnyeckue aaHHble
TPE 200 -70-7.5/6 -90-11/6 -110-15/6
Tunopasmep 3/4 160 160 180
P2 [KBT] 7,5 11 15
PNBecac./PNHanop. 16/16 16/16 16/16
TMUH.; TMaKc. [°C] oT -20 fo +120 °C (+140 °C)
MpucoeanHeHne, DN 200 200 200
AC [MMm] 325 325 370
AD [MM] 255 255 275
VF1 [MMm] 312 312 312
VF2 [MMm] 276 276 276
VF3 [MM] 309 309 332
VF4 [MM] 147 147 147
P [MMm] 350 350 350
L1 [MMm] 1060 1060 1120
L2 [MMm] 530 530 560
F [MM] 330 330 330
B [Mm] 430 430 430
w [MMm] 530 530 530
H1 [MMm] 290 290 310
H2 [MM] 265 265 261
H3 [MMm] 1065 1110 1201
H4 [MM] 35 35 35
Macca [kr] 374,5 400,5 475,5
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[NPOTPAMMA
[NOABOPA
V] Select

=t S [

i
AOCTYNHO HA BCEX NoABOP U NOUCK nPOCMOTP NnoAGOP PACMEYATKA
YCTPOWCTBAX 0BO0PY/JJ0BAHUS NPANC-IUCTA AHANOIOB TEXHUYECKUX INCTOB

[MPOrPAMMA NTOMOXET BAM:

Mopo6paTb o6opynoBaHue Ans pas3nYHbIX
obnacTteil NpUMeHeHus; s Mporpamma nop6opa

VANDJORD
Hantn nudopmaumio o nobom obopynosaHum :
VANDIORD no Ha3BaHUIO nan HoMmepy (apTukyny);

3ameHunTb o60opynoBaHnem VANDIORD Hacocsbl
apyrnx 6peHaos.

[MONCK ObOPYJI0BAHUA
YAOBHbIMU CNTOCOBAMM:

* MobunbHasi Bepcus.

Monb6op no napameTpam obopyaoBaHus;
Moabop no napaMeTpam CUCTEMBbI;

Moanb6op no aHanoram apyrux 6peHaos;
Monck No HaszBaHUKO UNM Homepy (apTUKYy).

NONOMHUTENBHBLIE YAOBCTBA:

B V] Select Bbl erko MoXeTe HavTu
TEXHUYECKME AaHHble 0bopyaoBaHUS, YEPTEXMN,

CTOMMOCTb M CPOKM MOCTaBKKU. Tak xe ecTb QR-KOD" LlTOEH

BO3MOXHOCTb COXPaHWUTb TEXHUYECKUM NNCT

B hopmaTte PDF mnu nepenatb AOKYMEHT nonpo 50 BATb

ccbinkon (ccbika npogosnkaet paboTtath 21 aeHb
C MOMeHTa POpMUPOBAHNSA TEXHNYECKOIro NncTa).



https://vandjord.com/product_selection/
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VANDJQYRD

OO0 «BaHanopa pynn»

Agpec: 109544, r. Mocksa,

yn. lWkonbHas, 4.39-41.

Ten.: +7 (495) 730-36-55

E-mail: info.moscow@vandjord.com

,Cl}'lﬂ NCNosib30BaHMs B Ka4eCTBe O3HAaKOMUTENIbHOIO MaTepuana. B0O3MOXHbl TEXHUYECKNE N3MEHEHUS. ToaapHue 3HaKun, npeacTtaB/€HHbIE B 3TOM MaTepuane, B TOM

yncne VANDIORD, ABNSItOTCA 3aperncTpMpoBaHHbIMU TOBapHbIMU 3HAaKaMu Ha TeppuTopun PO. Ux ucnonb3oBaHve 6e3 paspelleHns npaBoobnaaatens 3anpeLleHo.
Bce npaBa 3awumLleHbl.

22111010/2326

vandjord.com



