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1. O6Lue cBegeHus

BeepeHue

Hacochbl ¢ anekTpoasuraTensmMmn, B KOTOpble BCTPOEHbI Npeobpa-
30BaTenu YacToThbl, B komnaHum Grundfos HasbiBatoTcs E-Hacochl.
Pan E-HacocoB OOBOMBLHO LUMPOK M B HACTOsLLIEE BPEMS BKIIO-
YaeT B cebs cnepyrowme mogenu: TPE, TPED, NBE, NKE, CRE,
MTRE w gpyruve. [aHHbIN KaTtanor nocBsiLLeH OfHOCTYNeHYaTbIM
Hacocam c natpybkamu «B nMHuio» TPE/TPED.

PacwudpoBka TMNOBOro 0603Ha4yeHusa

TPE, TPED
Mpumep TP E D 65 -120
Twn Hacoca J

YacToTHO-perynmpyemslii aneKTpo,qsmraTean
COBOEHHbIN Hacoc

HoMuHanbHbIR gnameTp
HanopHoro natpy6ka (DN)

MakcumanbHbIi Hanop [AM]
Yucno nontocos asurartens

2

-S (sensor) cepusa 2000
npo6en - cepus 1000

-S

Kop ncnonHenns Hacoca
A = cTaHpapTHOe UCMNOoHeHne

-A

| = donaHubl PN 6
X = cneumnanbHoe UCMONHEeHNe

Kop Tpy6HOro coegnHeHus
F = cbnaren (DIN)

-F

O = Tpy6Has pe3bba (Union)

Kop maTepuanos
A = cTaHpapTHOe MCMOoNHeHVe

Z = pna TP cepwii 100 1 200: 6pOH30BBIV KOpMyC
B = pna TP cepuin 300: 6poH30BOe paboyee Koneco

Kop ynnoTHeHwit Bana, NnacTukoBbIX
1 pe3VHOBbIX AeTaneii (KpoMe Konbua

TPE, TPED

-AUUE

LLLENeBOro ynioTHEHUs!)

Koa mexaHn4eckoro ynioTHeHUs Bana B
Tun ynnotHeHus Bana (1-i cumeon)

Tun B = ynnoTHeHWe ¢ pe3nHOBbLIM CUITbHOHOM

Tun G = ynnoTHeHne ¢ PE3NHOBBLIM CUITbOHOM

C YMEHBLLEHHOW NIOLLAABIO YMNOTHUTENBHBIX MOBEPXHOCTEN
Tun R = dmnkcupoBaHHas Ha Bany BpaLLatoLLascs YacTb

C KOMNbLEBbIM YNIIOTHEHWEM KPYTOro CeYeHms 1

C YMEHBLLEHHON NOLLAABIO YMNOTHUTENBHBIX MOBEPXHOCTEN

Kopn matepuana napbl TpeHus (2-1 1 3-1 CUMBONbI)
A = lpadunT ¢ ANDPDPY3NOHHBIM HACBILLEHMEM METaIoM
B = 'padvT € NPONUTKOM CUHTETMYECKOW CMOSION
Q = Kap6bwug KpeMHusi

BU

U = Kap6up sonsdpama

Kop JnacToMmepoB

E = EPDM
P = NBR
V = ButoH (FKM)

v
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TPE, TPED
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TPE, TPED
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3. Pap HacocoB

Psap HacocoB TPE(D), 2900 muH’

TPE, TPED

Ba3zoBbii YacToTHo- 5
nacoc TopueBble yNIoTHEHUs [on. naenexHve Marepuansbi perynupyembii
aneKTpoaBUratenb
kacoda | oneco | Hampmxenue (5]
Mapka Hacoca glgl o ° ° = o .
S|g8(8|8|8 = |3 |z | 92 | %8
S| 5/ 5|8|¢ S 15 |5 L2 | aF
g"- E’. § g’- E’- w w w w w w o © ); g a ); 8
wiwlw wlw B8/3/3/8/8/8 |2 |2 & (3588 i | e
F|lF|F|F|F|o|<|xc|o|o|O0|a|a|a o T o O
TPE 25-50/2 R [ [ ) ) ) ° ° ° 0.37
TPE 25-90/2 R [ [ ° ° ° ° ° ° 0.37
TPE 32-50 /2 R ) ° ° ° ° ° ° ° 0.37
TPE 32-90/2 R [} ° ° ° ) ° ° ° 0.37
TPE, TPED 32-60/2 [ ) ° ) ) ° ) ) ) ) ) 0.37
TPE, TPED 32-120/2 o |0 ° ° o | @ ° ° ° ° 0.37
TPE, TPED 32-150/2 o |0 ° ° ° ° ° ° ° ° 0.37
TPE, TPED 32-180/2 ° [ ) ° ) [ ] ) ) ) ) ) 0.55
TPE, TPED 32-230/2 o ° ) ) ° ) ) ) ) ) 0.75 0.75
TPE, TPED 32-200/2 o | o ° ° ° ° ° ° oo 1.1 1.1
TPE, TPED 32-250/2 o |0 ° ° ° ° ° ° o| 0 1.5
TPE, TPED 32-320/2 [ ) [ ) ) ) ) [ ) ) ) [ ) 2.2
TPE, TPED 32-380/2 o o ) ) ) ) ) ) o0 3.0
TPE, TPED 32-460/2 e | o ° ° ) ) ) ) o0 4.0
TPE, TPED 32-580/2 o |0 ° ° ° ° ° ° o e 515
TPE, TPED 40-60/2 o | o0 ° ° ° ° ° ° ° 0.37
TPE 40-90/2 [ ° ° ° ) ° ° ° ° 0.37
TPE, TPED 40-120/2 ° ° ° ° ° ° 0.37
TPE 40-180/2 o |0 ° ° ° ° ° ° ° ° 0.55
TPE, TPED 40-190/2 [ ) ° ° ) [ ] ) ) ) ° 0.75 0.75
TPE, TPED 40-230/2 e | o ° ° ° ° ) ° [ 11 1.1
TPE, TPED 40-270/2 ° ° ) ) [ ) ) ) ) ® 1.5
TPE, TPED 40-240/2 o | o ° ° ° ) ° ° o0 2.2
TPE, TPED 40-300/2 [ ) ° ) ) ) () ) ) [ ) 3.0
TPE, TPED 40-360/2 o | e ° ° ° ) ° ° o| 0 4.0
TPE, TPED 40-470/2 e | ° ° ° ) ° ° o0 5.5
TPE, TPED 40-580/2 e | o ° ° ° ° ° ° o0 7.5
TPE, TPED 50-60/2 e | o ° ° ° ° ° ° ° ° 0.37
TPE, TPED 50-120/2 e | o ° ° ) [ ° ) ° ° 0.75 0.75
TPE, TPED 50-180/2 ° ° ) ) ° ) ) ) ) ) 0.75 0.75
TPE, TPED 50-160/2 e | o ° ° ° ° ° ° o e 1.1 1.1
TPE, TPED 50-190/2 o | o0 ° ° ° ° ° ° o0 1.5
TPE, TPED 50-240/2 e | o ° ° ° ° ) ) o0 2.2
TPE, TPED 50-290/2 [ [ ) ) ) ) ) ) o0 3.0
TPE, TPED 50-360/2 e | o ° ° ° ° ° ° |0 4.0
TPE, TPED 50-430/2 o |0 ° ° ° ° ° ° o e 55
TPE, TPED 50-440/2 o | 0 ° ° ° ° ° ° o e 7.5
TPE, TPED 50-570/2 o [ ) ) ) ) ) ) o0 11.0
TPE, TPED 50-710/2 e | o ° ° ° ° ° ° o0 15.0
TPE, TPED 50-830/2 e | o ° ° ° ° ° ° o0 18.5
TPE, TPED 50-900/2 e | o [ ) ) ° ) ) o0 22.0
TPE, TPED 65-60/2 [ ) ° ) ) ° ) ) ) ) ) 0.55
TPE, TPED 65-120/2 e | o [ ° [ ° ° ° ° ° 1.1 1.1
TPE, TPED 65-180/2 o | o0 ° ° ° ° ° [} ° ° 1.5
TPE, TPED 65-190/2 e | o ° ° ° ° ° ° o0 2.2
TPE, TPED 65-230/2 ° [ ) ) ) ) ) ) o0 3.0
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TPE, TPED

OKoH4YaHue Tabnuubl

«Pap HacocoB TPE(D), 2900 MuH"'»

Bas30Bblii - EEEES
Hacoe TopueBble yNNoTHEHUs [on. paBnexHve Marepuansi perynupyembii
aneKTpoaBuraTenb
hacooa | oneco, | Mampsxesue [B]
Mapka Hacoca == n n

g(g8|/s8/8|8 |8 | g§2 | 8o

= - e R e |2 |g <3 | x8

w w w = a| =
wlw w| e el2/3(3/8/8/8(2|2|2| & [582|2 won | wen
F|lF|F|F|F|DO|l<|xZ|o|o|0|a|a|a o I o/ O
TPE, TPED 65-260/2 o | o0 ° ° ° ° ° ° o0 4.0
TPE, TPED 65-340/2 e | o ° ° ° ) ) ) o0 5.5
TPE, TPED 65-410/2 e | ° ° ° ) ° ° o0 7.5
TPE, TPED 65-460/2 e | o ° ° ° ° ° ° o0 11.0
TPE, TPED 65-550/2 e | o ° ° ° ° ° ° o0 15.0
TPE, TPED 65-660/2 e | o [ ) ) ) ) ) o0 18.5
TPE, TPED 65-720/2 o ° ) ) ) ) ) ) [ ) 22.0
TPE, TPED 80-120/2 e | o [ ° ) ° ° ° ° ° 1.5
TPE, TPED 80-140/2 o | o ° ° ° ° ° ° o| e 2.2
TPE, TPED 80-180/2 e | o ° ) ) ° ) ) o0 3.0
TPE, TPED 80-210/2 [ ] ° ) ) ) ) ) ) [ ) 4.0
TPE, TPED 80-240/2 e | o ° ° ° ° ° ° o e 515
TPE, TPED 80-250/2 o | o ° ° ° ) ° ° o| e 7.5
TPE, TPED 80-330/2 ° [ ) ) ® ) [ ) ) ) [ ) 11.0
TPE, TPED 80-400/2 [ ] o ) ) ) ) ) ) o0 15.0
TPE, TPED 80-520/2 e | o ° ° ° ° ° ° o| 0 18.5
TPE, TPED 80-570/2 o | o0 ° ° ° ° ° ° o0 22.0
TPE, TPED 100-120/2 o | o ° ° ° ° ° ° ° o 2.2
TPE, TPED 100-160/2 e | ° ° ° ) ° ° o0 4.0
TPE, TPED 100-200/2 e | o ° ° ° ° ° ° |0 5.5
TPE, TPED 100-240/2 o | o ° ° ° ° ° ° o| e 7.5
TPE, TPED 100-250/2 e | o ° ° ° ° ° ° o0 11.0
TPE, TPED 100-310/2 o ° ) ) ) ) ) ) o0 15.0
TPE, TPED 100-360/2 o | o ° ° ° ° ° ° o e 18.5
TPE, TPED 100-390/2 e | o ° ° ° ° ° ° o0 22.0
o
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Psap HacocoB TPE(D), 1450 muH-’

TPE, TPED

Bas30Bblii - EEEE:
Hacoc TopueBble YyNNOTHEHUs [on. nasneHne Matepuanbi perynupyemMbin
aneKkTpoaBuraTenb
hacooa | oneco, | Mampmxenue [E]
Mapka Hacoca glgl o o ° - a3 o oy o
2182|183 z |3z | 92| 28
s| s| s s s £ ] 3 ol X &
AR IRIR AN O Y e e
F|lF|F|F|F|DO|<|xc|o|o|0|a|a|a o I o/ O
TPE, TPED 32-30/4 e | o ° ° ° [} ° ° ° 0.37
TPE, TPED 32-40/4 e | o ° ° ° ° ° ° ° 0.37
TPE, TPED 32-60/4 ° ° ) ) ° ) ) ® ) 0.37
TPE, TPED 32-80/4 e |0 ° ° ) ° ° oo 0.25
TPE, TPED 32-100/4 e | o ° ° ° ° ° ° o e 0.37
TPE, TPED 32-120/4 e | o ° ° ° ° ° ° o e 0.55 0.55
TPE, TPED 40-30/4 [ ) ° [ ) ° ) ) ® ) ) 0.37
TPE 40-60/4 e | o0 ° ° ° ° ) ° ) ° 0.37
TPE, TPED 40-90/4 e | o ° ° ° ° ° ° ° 0.37
TPE, TPED 40-100/4 () ° ) ° ) ) ) ® [ ) 0.55 0.55
TPE, TPED 40-130/4 [ ] [ ) ) ) ) ) ) o0 0.75 0.75
TPE, TPED 40-160/4 e | e ° ° ° ) ° ° o| 0 1.1
TPE, TPED 50-30/4 o | o ° ° ° ° ° ° ° ° 0.37
TPE, TPED 50-60/4 e | o o ° ° ° ° ° ° ° 0.37
TPE, TPED 50-90/4 e | o ° ) ) ) ) ° o0 0.55 0.55
TPE, TPED 50-110/4 ° [ ) ) ) [ ) ) ) [ ) 0.75 0.75
TPE, TPED 50-130/4 o |0 ° ° ° ° ° ° oo 1.1
TPE, TPED 50-160/4 e | o ° ° ° ° ° ° o0 1.5
TPE, TPED 50-190/4 e | o ° ) ) ) ) ) o0 2.2
TPE, TPED 50-230/4 [ [ ® ) ) ) ) ) o0 3.0
TPE, TPED 65-30/4 e | o ° ° ° ° ° ° ° ° 0.37
TPE, TPED 65-60/4 o | o ° ° ° ° ° [} ° ° 0.55 0.55
TPE, TPED 65-90/4 e | o ° ) ) ) ) ° o0 0.75 0.75
TPE, TPED 65-110/4 e | e ° ° ° ) ° ° eo| 0 1.1
TPE, TPED 65-130/4 e | o ° ° ° ° ° ° o0 1.5
TPE, TPED 65-150/4 o | o0 ° ° ° ° ° ° o| e 2.2
TPE, TPED 65-170/4 e | o ° ° ° ° ) ) o0 3.0
TPE, TPED 65-240/4 e | e ° ° ° ) ° ° o0 4.0
TPE, TPED 80-30/4 e | o ° ° ) ° ° ° ° ° 0.37
TPE, TPED 80-60/4 e | o ° ° ° ° ° ° ° ° 0.75 0.75
TPE, TPED 80-70/4 e | e ° ° ° ) ° ° o| 0 1.1
TPE, TPED 80-90/4 e | e ° ° ° ) ° ° o| 0 1.5
TPE, TPED 80-110/4 e | o ° ° ° ° ° ° oo 2.2
TPE, TPED 80-150/4 e | o ° ° ° ° ° ° oo 3.0
TPE, TPED 80-170/4 e | o ° ° ° ° ° ° o0 4.0
TPE, TPED 80-240/4 o [ ) ) ) ) ) ) [ ) 5.5
TPE, TPED 80-270/4 o | o ° ° ° ° ° ° oo 7.5
TPE, TPED 80-340/4 e | o ° ° ° ° ° ° o| e 11.0
TPE, TPED 100-30/4 e | o o ° ° ° ° ° ° ° 0.55 0.55
TPE, TPED 100-60/4 e | e ° ° [ ° ° ° ° ° 1.1
TPE, TPED 100-70/4 e | o ° ° ° ° ° ° oo 1.5
TPE, TPED 100-90/4 o |0 ° ° ° ° ° ° o e 2.2
TPE, TPED 100-110/4 [ ) ° ) ° ) [ ) ) ) [ ) 3.0
TPE, TPED 100-130/4 e | ° ° ° ) ° ° o0 4.0
TPE, TPED 100-170/4 o | o ° ° ° ) ° ° o e 5.5
TPE, TPED 100-200/4 e | o ° ° ° ° ° ° o e 7.5

v
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TPE, TPED

OKoH4YaHue Tabnuubl

«Pap HacocoB TPE(D), 1450 MuH"'»

Ba30Bblii - EEEEE:
Hacoc TopueBble ynaoTHeHUs Hon. pasnexHne Martepuansi perynupyembin
anekTpoasuratenb
hacooa | oneco, | Mampsxesue [E]
Mapka Hacoca == a 5
S . 5| | §2 | 82
s| s| s = = g ] g ol X &
18 2|38 z B Ils T
wlulu w888 /8/8) 8 22 2 252 2| "
F|lF|F|F|F|DOD|<|X|o|o|d|a|a|a o TolO|u.
TPE, TPED 100-250/4 [ ] [ ] [ [} [ ] [ ] ° ° [ ) 11.0
TPE, TPED 100-330/4 e | o ° ° ° [} ° ° o| 0 15.0
TPE, TPED 100-370/4 e | o ° ° ° ) ° ° |0 18.5
TPE, TPED 125-110/4 o | o ° oo | o ° ° oo 4.0
TPE, TPED 125-130/4 o0 ° o | o | @ ° ° oo 55
TPE, TPED 125-160/4 e | o ° ° ° ° ° ° oo 7.5
TPE, TPED 125-210/4 oo ° o | o | o ° ° o| e 11.0
TPE, TPED 125-250/4 o | o ° oo | o ° ° oo 15.0
TPE, TPED 125-320/4 o | e ° oo | o ° ° oo 18.5
TPE, TPED 150-130/4 o (0 ° o | o | @ ° ° oo 7.5
TPE, TPED 150-160/4 o (o ° o | o | @ ° ° oo 11.0
TPE, TPED 150-200/4 o (o ° ° o | @ ° ° o0 15.0
TPE, TPED 150-220/4 o | o ° oo | o ° ° oo 18.5
TPE 150-260/4 o | e ° o | o | @ ° ° oo 18.5
TPE 200-50/4 ° ° o | o | o ° ° oo 4.0
TPE 200-70/4 ° ° ° o (o ° ° o0 5.5
TPE 200-90/4 ° ° oo | o ° ° oo 75
TPE 200-130/4 [ ° o | o | o ° ° oo 11.0
TPE 200-150/4 ° ° o | o | o ° ° oo 15.0
TPE 200-160/4 ° ° o | o | o ° ° oo 15.0
TPE 200-190/4 ° ° oo | o ° ° ol o 18.5
[aHHble aneKTpoo6opyaoBaHus
2900 muH™" 1x220-240 B 1450 muH-' 1 x220-240 B
MouwHocTb aBwr. [KBT] 1171 [A] MowHocTb aBwur. [KBT] 141 [A]
0.37 2.7-2.5 0.37 2.8-2.6
0.55 3.9-3.6 0.55 4.0-3.6
0.75 5.1-4.7 0.75 5.3-4.85
1.1 7.1-6.6
2900 muH" 3 x 380-480 B 1450 MuH"! 3 x 380-480 B
MowHocTb asur. [KBT] l171 [A] MowHocTb aBur. [KBT] 1111 [A]
0.75 2.0-1.8 0.55 1.5-1.6
1.1 2.6-2.3 0.75 1.8-1.9
15 3.3-2.7 1.1 2.5-2.2
2.2 4.6-3.8 1.5 3.3-2.9
3.0 6.2-5.0 2.2 4.6-3.8
4.0 8.1-6.6 3.0 6.2-5.0
55 11.0-8.8 4.0 8.1-6.6
7.5 14.8-11.6 5.5 11.0-9.0
11.0 22.5-18.8 7.5 15.0-12.0
15.0 30.0-26.0 11.0 22.0-17.8
18.5 37.0-31.0 15.0 30.0-25.4
22.0 43.5-35.0 18.5 37.0-30.0
o
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4. KoHTponb ckopocTu E-HacocoB

YpaBHeHus nopo6ums

Wcnonb3oBaHne perynupyemMbix HacoCoB B HacTosiLLee Bpewms
npocTo Heo6xoAaMMO. Haunydllee perynmpoBaHne xapakrepuc-
TUK JOCTMraeTcs C MomoLLblo NpeobpasoBaTens 4acToTbl, H4TO
JaeT crnefyoLwmne npenmyLLecTsa:

* 3HaunTenbHasa 3KOHOMMS 3NEKTPOIHEPTUM

* YOo6CTBO 3KCnyaTauum

* [1onroBe4HOCTb CUCTEMbI U €€ OTAENbHbIX KOMMNOHEHTOB

¢ Bbicokuin KN4

* CHWXeHWe BEPOATHOCTM rmapaBaM4eckoro yaapa

* YMeHblLEeHME Ynucna NyCKOB N OCTaHOBOB.

E-Hacoc yno6eH B cnyyae Heo6xoaMMOCTH perynmposaHuns pabo-
YMX XapaKTepUCTUK.

B aTom pasgene onucaH npuHumMn padoTbl E-Hacoca, korga cko-
POCTb BpaLLeHUs ero anekTpoABuUraTens perynvpyercs npeoo-
pasoBaTenem 4acToTbl. 3aeck Bbl HavigeTe:

* YpaBHeHus1, ONvCbIBaoLLME NapameTpbl CUCTEMBI

* KpuBble paboumx xapakTepucTuK npu onpenerneHHbIX
CKOPOCTSIX perynnpyemMoro Hacoca

o XapaKTepMCTMKM KaK OTKPbITbIX, TAK N 3aKpbITbIX CUCTEM.

3aBUMCMMOCTb XapaKTepUCTUK Hacoca OT Yucha
060pOTOB 3NeKTpoABUraTens

Cne,qyrou.l,me ypaBHEHUA ONnUCbiBalOT 3aBUCUMOCTb XapakTe-
PUCTUK Hacoca OT CKOPOCTU BpalLleHUAa ero anekTpoasuratena:

" B (M) Po (M)
QX HX nx PX nX

H = Hanop, m
Q = pacxog, M%/4
P = BxogHasi MOWHOCTb, KBT
N = 4yMcno 060pPOTOB MEKTPOABUraTENS.
Ecnn xapaktepucTnka cucTeMbl OCTaeTcs HEen3MeHHOW pnns
n, unn, 170 hopmyna 6yaet umeTb BUL:
H=kxQ?

7|
x =}
=)

K — KOHCTaHTa.

OT0 ypaBHeHue nokasbiBaeT, 4To KIM[ Hacoca HeM3MeHeH npu
OBYX CKOpPOCTSIX. Ha npakTuke 370 He cOBCEM NnpaBuibHO. Hako-
Heu, cTouT 3ameTuTb, 4To KIO npeobpa3oBatens 4acTtoTbl U
aneKTpoaBuraTens A0/MKHbI TakXe O6bITb NPUHATLI BO BHUMaHWe,
€CNN HEO6XOAMM TOYHbIN pacyeT.

v
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Qn_nn
Ho o, Q, n,
H

=]

<

|

x |5
1l
N
3|3
x |5
N

Koy

=
>

©
=)
<
[s2)
o
AN
~
)
o
o
= =
Q -
Puc. 1 3aBMCMMOCTb XapakTepmcTuK Hacoca OT 4ucna 060poToB

anekTpogsuratesns

M3 dopmyn BugHO, 4TO pacxoq (Q) nponopuuoHaneH Yucny
obopoToB Bana Hacoca (n). Hanop (H) nponopuvoHaneH ksag-
paTy ckopocTu BpaLleHus (n), a MoLHoCTb (P) mponopuuoHans-
Ha KyOy CKOpOCTM BpalLLlieHusi Hacoca.

CHUXEHWE CKOPOCTU HE3HAYMTENBHO BNUsieT Ha nageHve K.

®opmyna pacyeta Krg:
n, 0.1
Ny = 1—(1—nn)X(n—)

X

Ota chopmyna ¢ AOCTAaTOHMHO BbLICOKOW TOYHOCTHIO OMUCLIBAET
nameHeHue Kr[ gns ckopocten He Huxe 40% OT Makcumarb-
HOro 3Ha4YeHwus.
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5. Pabo4ue xapaKTepucTuku
HacoCOB C YaCTOTHbIM
perynupoBaHuem (E-HacocoB)

KpuBble pabounx xapakTepucTuk

Ha pgmnarpamme puc. 2 npefctaBnieHbl paboyne XxapakTepucTu-
kn Hacoca TPE 40-300/2-(S). BepxHsis gvarpamMmma nokasbiBaet
nameHeHuns Hanopa (H) n npounssoguTensHocTn Hacoca (Q) npwm
pasnu4HbIX ckopocTsaX. KpuBble xapakTepuCTWK AOns CKOpoCcTewn
mexay 100% n 40% nokasaHbl ¢ 10% uHTepsanoMm. MuHumans-
Hasl xapakTepucTvka nokasaHa npu 25% OT MakCMMasibHOW CKO-
pOCTU BpaLLeHWs SNeKTpoaBuraTens.

Ha HxHelt avarpamme nokasaHa MOLLHOCTb P2 (BxogHas MOLLHOCTB).

H
(v] ‘
o4 _|100%

|TPE 40-300/2—(S)

20 — 90 % .

O T I i

o
N
N
[e)]
[ee]
-
o
-
N

P2
[kBT]

1,2
1,0
08
06 -
0,4

—
0 |

Puc. 2 KpuBble paboymx xapakTepucTuK Hacoca
TPE 40-300/2-(S)

KnAa

Monuet KNA E-Hacoca n,, paccunTbiBaeTCsi NepemHOXeHVeM
KnNA MGE anektpopeuratens n KM Hacoca.

Nuac

P1 - BxogHasa mowHocTb MGE-anekTpoasuratens
P, — BxogHasa MOLWHOCTb Hacoca
P — rugpaBnunyeckas MOLWHOCTb

KI[ anekTpopsuraTens 3aBUCUT OT TUNopaamepa 3MeKkTpoasura-
TEens, CKOPOCTU U Harpy3Kku Ha Barl.
KM Hacoca 3aBucuT, BO-NepsbiX, OT pacxoda Q 1, BO-BTOPbIX, OT
CKOpOCTM BpaLLieHnsi Basia Hacoca.

90%

] 00% } T]MGE

80%

x\\
/ |

70%
e } THac
60% / % o
/
50% / 1000 ) Moo
g y / o 30%
g

40% =1

30% —f

20% =4

10%

TM030434 5104

0%

ol
«
)

15 20 25 30
Q [m3/4]

Puc. 3 KIMNO MGE anekTpogguratens, Hacoca n o6wwmnii KNQ E-Hacoca
npu ckopocTax 100%, 80% 1 60% OT MakcrMasnbHOM CKOPOCTN
BpaLLeHWs Bana Hacoca.

Ha pucyHke 3 nokagaH KN4 MGE anektpopguratensi u Hacoca, a
Takxe o6wmii KM Hacoca TPE 40-300/2-(S) n MGE anektpoasu-
ratens 3 KBT. Kpusble npefctasnatoT co60M PyHKUMIO MPOU3BO-
auTenbHoCTN Hacoca Q npw Tpex pasHbix ckopocTsx: 100%, 80%
1 60% OT MakcMmasibHOW CKOpPOCTH.

N3meHeHnusa KMNO n ckopocTy nokasaHbl B Tabnuue:\

H Py P2 Pi Muac Mwmee Mosiu
M4 M kBT kBT kBT % % %
100% 25 23.8 308 268 161 602 870 525
80% 203 153 168 143 085 593 851 509
60% 124 935 073 055 031 574 750 43.1

CkopocTb

KrA nacoca n,,, ymeHblumncs ¢ 60,2% Ao 57.4%, 4To o3Ha4aeT
cHmxenue KM Ha 2,8 npoueHTa.

COOTBETCTBEHHO, NPU BOMLLUEM CHVXXEHUM CKOPOCTU U Harpy3ku
Ha Ban, KM snektpoasuratens cHU3uncs Ha 12%, 4to npusogut
K cHuxeHuto Kl Hacoca Ha 9.4%.

KA BaxeH, HO HEO6XOANMO y4UTbIBaTb NOTPEBEHNE SHEPTUN, T.
K. OHO HEMOCPEACTBEHHO BNUSET HA dHeprosartparbl.

3 Tabnuubl BUGHO, 4TO NoTpebneHue aHeprum nagaet ¢ 3.08 kBT
0o 0.73 kBT, 4To cocTtaBnseTt 76%.

Mpepnonaras, yto KA He nameHseTcs n Bcerga 6yaeT paseH
nepBoHaYanbHOMy 3Ha4YEHUIO 1., CHDKEHWE NOTPEe6eHns aneKT-
poaHeprum P1 coctasut 76%. Vicxoaa n3 aToro MOXHO caenatb
BbIBOA: Hambonee BaXHbIM (HaKTOPOM 3SHeProacpeKTUBHOCTU
ABNAETCA CHMXXEeHne 3HepFOI'IOTpe6ﬂeHVIH 3a cHeT perynuposaHusa
ckopocTu. KM Hacoca npu 9TOM CHUXaETCs HE3HAYUTENBHO.

o™
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XapaKTepMCTVIKVI CUcTembl

XapaKkTepucTvka cMcTeMbl onpepenseT TpeboBaHns K Hamnopy,
co3naBaeMoMy HacOCOM.

3akpbIiTble cucTeMbI (UMPKYASALUOHHDbIE)

B 3aKpbITOl CUCTEME XUAKOCTb ABMXKETCA MO 3aMKHYTOMY Kpy-
ry (puc. 4). MNpu ycnoeuu, 410 U3 CUCTEMbI MOMHOCTLIO yAarneH
BO3[yX W OHA 3aKpbITa, HA HACOC HE BNWSET CTaTM4ecKoe JaB-
neHve.
Hanop Hacoca B 3aKpbITO cUCTEMe paBeH NoTepe Ha TpeHve. B
3aKpbITONM CUCTEME 3aBMCUMOCTb xapakTtepucTuk Q/H npeacras-
nseT napadona, NPoxXoasLLas Yepes Ha4ano koopauHaTt. Kpusas
nokasblBaeT, YTO MOTEPU HA TPEHWE B CUCTEME HAxXOAATCs B
KBaApaTU4HOM 3aBMCMMOCTM OT pacxoda.

H=kx Q?
k — KOHCTaHTa.
BenuuunHa «k» - noctosiHHbIA KoaddbuumeHT. Mpu 6onee BbICO-
KOM KoaddpmumeHTe napabona 6yaeT Kpyde, U Ha0bopoT, Yem
MeHbLLUe k, Tem napabona 6yget 6onee nosnoron. KoadduumeHt
«k» onpepeneH NONOXeHWeM KnanaHa 1 NoTepsMU Ha TPeHMe.

HA

ol

TMO0O 7600 1596

—O—k—

Puc. 4 XapaktepucTuka 3aKpbITON CUCTEMbI

OTKpbITas cuctema (HanopHasi cuctema)

Ha oTKpbITYIO CUCTEMY OKa3bIBaET BIMSHUE CTAaTUHECKUIA Hanop
(H,). OTkpbITas cuctema nsobpaxeHa Ha puc. 5, roe Hacoc nog-
HUMaeT BOAYy M3 OfJHOW eMKOCTM B apyryt. H, — aTo nepenapg,
BbICOT MEX[y EMKOCTSMM.

v
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Hanop paBeH cymme H, nnioc Hamop, Heo6xoauMmbIi Ans
NpeofosieHns NoTepb Ha TpeHue.
XapakTtepuctuka umeeT Bug napabonbl u 6epeTr Havano Ha
BepTMKanbHom ocu H B Touke H..

H=H, + k x Q2
roe KoapuumeHT «k» - COMpOTUBNIEHWE CUCTEMbI (TPYObI,
COeaVHeHVs, KnanaHbl 1 T. 4.).
H &
Ho
Q
Ho

TMOO 8725 3496

Puc. 5 XapaktepucTuka OTKpbITON CUCTEMBI

Pa6o4as To4ka

Paboyas Toyka — 3TO TOYKa MEepeceveHus XapakTepUCTUK
cucTeMbl 1 Hacoca.

TMOO 8726 3496

Ho

Q Q

Puc. 6 Pa6oyasi To4ka OTKPbITOW M 3aKpbITOA CUCTEM
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6. NMpumeHeHne E-HacocoB

Kak 6b1110 CKa3aHO Bbille, U3MEHEHMEe CKOPOCTM BpalLleHus
anekTpoABuratens Hacoca — 3(peKTUBHbIA NyTb perynuposa-
HUA paboymx XxapakTepucTuK Hacoca B CUCTEME.

B 3ToM pasgene Mbl 6yaem o6cyXaaTb BO3MOXHOCTM Perynmpo-
BaHWsi CKOPOCTW Hacoca B 3aBUCMMOCTM OT CUrHanoB, NocTyna-
IOLLMX C AaT4MKOB, TaKUX Kak AaBneHue, pasHoCTb AaBNeHuin n
TemnepaTtypa. Ha crnegyroLumx cTpaHulax 6yayT npencTaBneHbl
NpYIMepbl Pa3HbIX PEXUMOB PErynvMpoBaHus.

PerynupoBaHue no nocTossHHOMY
AaBeHUIo

Hacoc pomxeH nepekayvBaTb BOfy M3 pe3epByapa B pasnuvy-
Hble YaCTu 30aHus.
Pacxon B cucTeme MOCTOSIHHO MEHSIeTCA, U COOTBETCTBEHHO
MEHSIOTCA XapakTepUCTVKN CUCTEMbI B 3aBMCUMOCTU OT MOT-
pe6Horo Harnopa. [MoaTtomy Heo6xoOMMO nogfepXaHue MocTo-
SHHOrO AaBNeHVs AN 3KOHOMUW 3NIEKTPO3Heprum 1 komdopTta
notpeéutenen.

Ycrpoiictso

yrnpasfieHua

PI-
perynatop

YcTtaHoBneHHoe
3HayeHue Py

[LencTButenbHoe 3HayeHve Py

Hartumk
nasnexHna PT

HakonuTtenbHbin

6aK KoHTpomnep

7

BoponpoBogHble
Q == P D-a KpaHbl
’ |
H &
nn
n)(
,
<
Pyer ~ 4 o
PN 3
I
[P0 o
a” =
e <
7 N =}
= — T ? ®
h Q, Qnax Q 3
=
'_

Puc. 7 PerynuposaHve no noCTOAHHOMY AaBIEHWIO

Kak BMOHO U3 puc. 7, OCHOBHOW 3aaaqeit ABNsSeTCs ynpasreHne
CKOPOCTbIO Hacoca U napametpamu cuctemsl. Pl — perynstop
CpaBHMBAET 3afjaHHOE 3Ha4YeHve AaBneHust P, ¢ pearnbHbIM
3Ha4YeHMeM faeneHus P, cuMTaHHbIM OaTynkoM aasnexus PT.

Ecnu peanbHoe paBneHue Bbille, YeM 3apaHHoe, Pl — peryns-
TOP CHUXAET CKOPOCTb Hacoca, NoKa He BbINOMHUTCS YCNoBue
P= P, Puc.8 nokasbiBaer, 4TO MpoucxoauT, Korja pacxof
yMeHbLUaeTes ¢ Q,, o Q..

YCTpPOWCTBO yNpaBrieHns yMeHbLUAET CKOPOCTb Hacoca n, fo N,
4yTObbI faBneHne Ha Bbixofe P, 6b110 paBHbIM 3a4aHHOMY OaB-
neHnto P Hacoc noppaepxueaeT NOCTOSHHOE [aBfieHne B CUc-
Teme B gnanasoHe pacxofos 0 — Q.. [oTpebHoe aaeneHne He
3aBucuT OT ypoBHs Bodbl (h) B pesepByape. Ecnu h mensieTcs,
YCTPOWCTBO ynpasneHus Pl perynvpyeT ckopocTb Hacoca Tak,

yto P, BCcerga COOTBETCTBYET 3aaHHOMY 3Ha4Y€eHUIO.

max

PerynupoBaHue no nocTosHHOM
TeMnepaType

PerynuposaHne pabo4ymx napameTpoB NocpencTBOM U3MEHe-
HWS CKOPOCTW BpaLLEHWs Bana 3NeKTPoABMraTens MOXeT ObITb
MCNoNMb30BaHO BO MHOTMX MPOU3BOACTBEHHbIX o6nactsax. Ha
puc. 8 nokasaHa cuctema ¢ POPMOBOYHOWN MaLLMHOM, KoTopas
[OMKHa OXxnaxpaTbCsi BOAOM ANs 06ecrneyeHns Hapnexailero
Ka4ecTBa NpoAyKLMn.

YcTponcTeo
ynpasieHus
YcTaHoBnEHHOe PeanbHoe
3HAYEHWUE tycr PI- 3HayeHue t
perynatop @
w
KoHTponnep

(DopmoBOYHasA MalLNHa

L

—O—+

XonogunbHasA

YCTaHOBKA Q TJ ﬁ;l)
1

HaTtumk / tr

Temnepatypbl TT

n)(

TMO03 0412 5004

[}
1
1
[}
i
Qmax Q

p.__

i
I
Qmin

Puc. 8 PerynupoBaHve no NocTosiHHOM TemnepaType

Hacoc 6ygeT paboTatb Npn HEM3MEHHbIX XapakTepUCTUKaXx CuC-
Tembl. PerynuposaHue CKOpPOCTM MPOUCXOAUT Takum o6pasom,
4TOObI peanbHbIi pacxon Q, 6611 4OCTaTO4eH st noaaepXaHust
TemnepaTypbl t=1_

DopMoBOYHasa MallMHa OXnaXKpaeTcs BOAOW C TemnepaTypon
15°C, npoxopsLuen Yepes XonoaunbHyto ycTaHoBKy. PopmMoBOH-
Has malumHa paboTaeT MpasBuibHO U OXNaxpaeHa [OCTaTOYHO,
ecnn Temnepartypa Bofbl B o6paTtHoM Tpy6onposoge (t) paBHa
20°C. B cucteMy ycTaHOBJIEH HACOC C PErYNMPOBAHMEM CKOPOC-
TV 4epe3 Pl — perynatop, KOTOpbI CpaBHUBAET 3aaHHOe 3Ha-
YeHue TemnepaTypbl t ¢ peanbHOW TemnepaTypoi B o6paTHOM
Tpy6onposofe t,, KoTopas CHMTLIBAETCA AATYMKOM TemnepaTy-
pbl TT. OTa cucteMa UMeET (HMKCUPOBAHHYIO XapakTepPUCTUKY
W, crepgosarenbHo, paboyas ToYKa Hacoca HaxoAuTCs Ha Kpu-
Bor mexgy Q. n Q.. Yem BbilLe noTepu Tenna B MallnHe, TeEM
TpebyeTca 60MbLUMIA pacxof OXnaXAaroLen XUAKOCTU, YTOObI
COXpaHATb TeMnepaTypy XUOKOCTU B o6paTHOM Tpybonposoae
Ha NocTOsIHHOM ypoBHe 20°C.

o™
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PerynupoBaHue no NOCTOSAHHOMY
nepenaay AaBfieHUsl B CUCTEME
LIMPKYnsiLum

CuctemMa UMPKYNsSUMU (3aKpbiTas CUCTEMA) OYeHb XOpo-
IO NOAXOAMUT [ANs WUCMONb30BaHWS HACOCOB C 4aCTOTHLIM
perynMpoBaH1eM CKOpPOCTY BpaLLeHus.

OcHalLeHne LMpKynaLMoHHOM CUCTEMbI HACOCOM C U3MEHSIOLLU-
MUca napameTpamu, C perynvpyemMor no NocTossHHOMY nepena-
Ay OaBneHVs CKOpOCTbiO, AaeT OonpefeneHHbIe NPevMyLLEeCTBa,
CcM. puc. 9.

YcTporictBo
ynpaeneHus
3apaHHoe 3HaueHme Hyc, PI- [DericTBuTtenbHoe 3HaueHme H,
H perynatop e
A 4
KoHTtponnep

H,

[aTtunk nepenaga
nasnexus DPT

ycr

4

TMO3 0409 5004

Puc. 9 PerynupoBaHue no nocTosiHHOMY nepenagy AaBneHus

Ha puc. 9 npefctasneHa cucteMa oTonieHust, ¢ Tennoo6MeHHN-
KOM, rae uupKynvpyollias Bofa HarpesaeTcs WU JoctaBnseTcs K
TpeMm pagmaTtopam ¢ noMmoLpto E-Hacoca. Y Kaxgoro paguaropa
pacrnonoXeH TepMOPErynsaTop MO3BOMSAIOWMIA MHAMBUAYANbHO
BbICTaBNATb HEoO6XoAMMylo TemnepaTypy MOoCpeacTBOM
perynvMpoBaHus pacxoga B CUCTEME.

YacToTHOe perynupoBaHMe Hacoca MPOUCXOAWT B COOTBETCTBUM C
repenagomM AaBrieHns B cucteMe. 3T 03HAYaET, HTO cucTeMa obec-
neynBaeT NnoaaepXaHue NocTosHHOro nepenaaa AasneHys B Q-ou-
anasoHe ot 0 — Q,, ropusoHTasbHas nuHna H_ Ha puic. 9.

max?

v
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PerynupoBaHue no nepenapy
nasneHus

OcHoBHOWM hyHKLMEN cucTeMbl Ha puc. 10 sBnseTcs nogaepxa-
HMe MNOCTOAHHOrO nepenaga AaBfieHUs 4Yepes perynvpytowune
BEHTUNM Ha pagmnaTtopax. [ina 3Toro Hanop Hacoca J0MKEH ObITb
BbiLLe NOTepb AaBneHus Ha TpeHue B Tpybonposoaax, Tennooo-
MEHHUVKe, UTUHrax u T. 4.

YcTpoiicto
ynpaeneHvis

3apaHHoe 3HaueHve Hy PI- [enctBuTenbHoe 3HauyeHne H,;

H perynatop H

A 4

KoHTponnep

1
[JaTtunk nepenaga @

nasnexHuns DPT

HaTtumk nepenza,qa
naenexua DPT

H <N
n,
Ny
HyCT

HTpEH{ T H‘\ ________ 1 <
- \ 8
: [Te)
! s =
T 7 g
Q1 Qmax Q @
o
=
'_

Puc. 10 PerynupoBaHve no NoCTOSHHOMY nepenagy AaBneHns

PerynupoBaHue 4acToTbl BpalLeHUs LMPKYNALUMOHHOro Hacoca
npoucxogunT nponopunoHasibHO U3MEHEeHUI0 pacxoda U Hanopa
B cucteme.

Kak 6bIno ynomsHyTO paHee, noTepu [OaBfieHUss B CUCTEMe
NponopLMoHanbHbl KBagpaTM4HOMY M3MeHeHuo pacxopa. Hau-
NyYLIMM CMOCOGOM perynmpoBaHns B TakoW cucTemMe ABnseTcs
crnoco6, npepcTasneHHbI Ha puc.10, Korga npu yBenuyeHun
pacxofa yBenMunmBaeTcs Hamnop Hacoca.

Mpu HU3KOM pacxofe, NoTepy JaBneHusi B Tpy6ax, Teni006MeH-
HUKax, UTUHrax v T.0. TaKXe Masibl, U1 HAcoC co3faeT Harop
paBHbIi TOMY, KOTOPbI TPEGYETCS AMsi PEOAOSIEHUS CONPOTUB-
neHwvs perynuposoyHoro BeHtuns, H -H,  Korga pacxop ysenu-

HYMBaeTCd, NoTepu gaBlieHna yBenm4nBarTca U, cnenosartesbHo,
HacCoC OOJ/KEeH YBENMMYNTb Hanop, Kak nokasaHo Ha pVIC.10.
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7. TPE(D) cepun 1000

TexHU4yecKue paHHble

Pacxon: 340 M/

Hanop: 90 m
TemnepaTypa XVUOKOCTU: ot -25 no +140°C
Makc. paboyee fasneHue: 16 6ap

MoLHoCTb anekTpoaBurarens

(omHOAIH.): ot 0.37 po 1.1 kBT

MoLuHocTb anekTpoasuratena

(TpexdrasH.): ot 0.55 po 22 kBT

Puc. 11 TPE 80-240/2 cepun 1000

KoHcTpyKuusa

KoHcTpykuusi Hacocos TPE, TPED cepun 1000 aHanorvyHa
koHcTpyKummn TP, TPD cepuii 100, 200 n 300 (cMm. cTp. 32-39).

OcHoBHbIM 0TnM4nem HacocoB TPE cepuu 1000 ot TP siBnsieTcs
3neKTpoABuraTesis Co BCTPOEHHbIM YacTOTHbIM Mpeo6pas3osa-
Tenem. Takon snekTpopsuraTenb MO3BOSSET YNpaBnAaTb Haco-
COM MO curHanam OT pasfiMyHbIX AaT4ukos. [suratenb 3Tux
HacocoB MMeeT BCTPOEHHbIN 4acTOTHbIN Mnpeobpasosaresb,
KOTOPbIV MOCTOSIHHO PerynmpyeT pacxof Hacoca B 3aBUCUMOCTH
OT AaBfeHusi B CUCTEME.

Hacocbl TPE cepun 1000 npumMeHsiloTca TaMm, rge Heo6Xoammo
KOHTPONIMPOBaTh AABIIEHNE, TEMMNEPATYPY, Pacxod Unn gpyrve
napameTpbl C MOMOLLbIO [AaTyMKa, PacrofioXXEHHOro B 06oW
TOYKE CUCTEMBbI.

BHumanume: Hacocbl TPE cepun 1000 noctaenstoTcs 6e3 part-
ynka. Ero Heo6xogumo 3akasbiBaTb OOMONHUTENBHO.

O6nactu npumeHus

Hacocbl TPE cepun 1000 vMMelOT BCTPOEHHbI YaCTOTHbIN
npeobpasoBaTtent ANS aBTOMATUHECKON KOppeKuun paboumx
XapakTepuCTUK Mof TeKyLUMe YCNOBUSA CUCTEMbI, YTO MUHUMMU-
31pyeT 3HepronoTpedeHve.

TPE cepvn 1000 MoxeT paboTaThb B Nt060IN TOHKE Nons Xxapakre-
pUCTUK Mexay KpuebiMU ANna 25% n 100% ckopocTy BpaLLeHus
Bana anekTpoasurartens.

Pa6oyasa xapaktepuctmka gng 100% CKOpOCTM BpaLleHus

H
M

100%

25%

TMO1 4916 1099

0 Q [M3M]
Puc. 12  Tone xapaktepuctuk Hacocos TPE cepun 1000
COOTBETCTBYET XapaKTEepUCTMKE Hacoca C (OUMKCUPOBaHHOM

CKOPOCTbIO BpaLLeHus (aBuratens 6e3 HacTOTHOro perynupo-
BaHwus).

o™
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TPE(D) cepun 1000

15



TPE, TPED

000} wndad (a)adL

B HXenpuseaeHHOM TabnuLe nokasaHbl peXXnumbl paboTbl HACO- PE)KVIMbI perynMpOBaH us
coB TPE cepuun 1000 1 BO3MOXHbIe 0611aCTV UX MPUMEHEHUS.
Hacocbl TPE, TPED cepuun 1000 moryT pa6oTtaTb B CriegytoLumx
pexumax:
Pexum o
perynupoBanms O6nactb NnpuMeHeHUs * perynMpyembii pexvim nm
Mo NOCTOSAHHOW XapaKTepucTuke * Heperynmpyembiu pexum.
-~ OpHOTPY6HbIE CUCTEMbI OTOMMIEHNS.
CUCTEMbI C TPEXXOHOBBIMHU KNanaHami. B perynupyemom pexvme Hacoc paGoTaeT ¢ NoCTOAHHbIM 3Ha-
OxnaxparoLLme 1 HarpesarLLme YeHVeM 3af4aHHOro napameTpa (faenenvie, nepenag aaBneHun,
MOBEPXHOCTHU. Temneparypa, nepenag Temnepartyp Unm pacxog), cM. puc. 13.
Hacocbl yunnepos "
no NoCToAsHHOMY nepenagy AaBJieHUsA
E Cuctemsbl ¢ OBYXX0OOBbIMU KnanaHamu H §
CTY
'\‘ (HE06X0aMM AATUMK). 4 :
(8}
[s0]
[}
o
o
A =
Q
Puc. 13 Perynupyembliii pexum — Ha npymMepe perynvpoBaHus
O WL Mo NOCTOSIHHOMY Nepenaay [aBneHns
-~ OpHOTPY6HbIE CUCTEMbI OTOMMEHUS. .
CuCTeMbl C TPEXXOAOBbIMU KianaHamu. Mpu Heperynupyemom pexviMe Hacoc GyAeT paboTatb C OfHOM
paanpHm. 13 BbIGPaHHbLIX CKOPOCTEN BpalleHWs Bana, Moka3aHHOW Ha
Hacocbl umnnepos puc.14.
Linpkynsumns ropsa4yen soabl
(Heo6x0OMM [AaTHUK). H
no NoCcTossHHOMY pacxopny <
- nOBerHOCTM OTOMJIEHNA U OXNaXXOeHns. 8
pagmpHu. )
DOUNbLTPSI. X &
(Heo6x0aMM [AAaTHKK) Min. g
. ~SA =}
=
|_
Puc. 14 Heperynupyembiin pexum
Mo NponopunoHanbHOMY AaBlieHUo
Cuctemsl ¢ ABYXXO04OBbIMU KnanaHamu.
'\‘ (maTunk nepenapna AasneHus Bce Hacockl TPE, TPED cepun 1000 ycTaHOBNEHbI Ha 3aBOAE -
pacrnosioxeH B cucTeme). N3roToBUTENE B HEPErynMpyeMbli pexunm. 3afjaHHas xapakTte-
pUCTMKa COOTBETCTBYET MaKCMMasIbHON XapakTepuCTUKe.
Takxe MOryT 6bITb Bbi6paHbl ClieayoLLme pexumbi:
¢ OcTaHoB (Hacoc He paboTaeT)
e MakcumarnbHas xapakTepucTmka
¢ MuHMManbHas xapakTepucTmka
Onuumn KoHTpons
KommyHukauus ¢ Hacocamu TPE, TPED cepun 1000 Bo3mOXHa H
yepes:
® LEeHTpasbHyl0 CMCTEMY AMCrneTHepM3aummn 3aaHns
® NynbT AMCTaHUMOHHOro ynpasneHus (Grundfos R100) Y
* naHenb ynpasfieHWs Hacoca. 3
N~
. <
Min. 9
'S o
o
=
'_

Puc. 15 KpuBble Makc. 1 MUH. XapakTepucTuk

v
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TPE, TPED

PYyHKLUUM

N3meHeHune pa60qero pexuma

KpvBasi Makc. xapaktepuctvk (puc. 15) MoxeT, K npumepy,
6bITb UCMOML30BAHA NPY OMPECCOBKE CUCTEMbl BO BPEMSI MOH-
Taxa.

KpvBasi MUH. xapakTepucTuk (puc. 15) MOXeT 6bITb UCMOMNb30-
BaHa, Korga Tpe6yeTcs MUHUMAaNbHbIV PACXOf, TEMNIOHOCUTENS.

Mpy npekpalleHuM nopayn 3SMeKTpUyecTBa YCTaHOBMEHHbIE
napameTpbl 6yayT COXpaHeHbI.

MyneT guctaHumoHHoro ynpaenexdns R100 paet pononHuTens-
Hble BO3MOXHOCTWU ANl YCTAHOBKN N KOHTPOJS COCTOSIHWSA CUC-
TEMbI.

JlononHuTenbHble peXxumbl pabotbl Hacocos TPED
(c MGE-anekTpoaBurartenem)

Hacocbl TPED — 3T0O cABOEHHbIE HACOChI C OAHO- UMW Tpexdas-
HbiM MGE-3anekTpogsuratenem. 9TM HacoCbl MMEKT BCTPOEH-
HYI0 OYHKLMIO perynupoBaHus, KoTopasi akTUBM3WpoBaHa Ha
3aBofe-n3rotosuTterne.

[Ba anekTpopuraTens Hacoca COEAWHEHbl Opyr C OpPYrom ¢
MOMOLLIbIO MHOFOXuNbHOro kabensi. Hacoc cneea sBnsietcs
BegyLmM (cM. puc. 16), gatymk nepenaga gaeneHus 6yoeT coe-
OVHEH C gBurartefsieM 3Toro Hacoca.

TM026014 4702

Puc. 16 Hacoc TPED c a) ogHMm patyvkoM 1 6) ABYMS AaT4nkamu

COBOEHHbIV HAacoC MMEET ABa BO3MOXHbIX pexunma pa6OTbIZ

MepeMeHHbIN pexum

Pa6oTtaetr oguH Hacoc, a ,D,pyFOVI HaxoguTCca B pexume OXu-
naHus. Kaxgele 24 4yaca nponcxognT aBToMaTn4Heckasa cMeHa
Hacocos. Ecnu pa60‘-|l/ll7| HacoC OoCTaHaB/IMBaeTCA n3-3a Heucn-
pPaBHOCTH, ,D,pyFOVI HacocC 3anyCcTtuTtca aBTOMaTU4eCKuU, NHOUKa-
Luna 0 HemcnpaBHOCTU 6y,qu AT C HencnpaBHOro Hacoca.

Pexum pe3epBupoBaHus

Bepywnii Hacoc pabotaeT MOCTOAHHO. YTO6ObI n3bexarb BO3-
MOXHbIX c60eB B paboTe pe3epBHOr0 Hacoca, APYrov Hacoc
3anyckaeTtcs Ha 10 cekyHp kaxpble 24 yaca. Ecnu segyui
Hacoc OCTaHaBNMUBAETCA M3-3a HEeWCNPaBHOCTW, PE3EPBHbIN
cpasy xe 3anyckaeTtcs.

Pa6ounii pexxmm BbIGUPAETCS C MOMOLLbIO CENEKTOPHOrO Nepek-
noyatens B KNeMMHON KOpooke.

CenekTopHble MNepeksioyeHnsl MOryT MepexoauTb M3 OOHOro
paboyero pexviMa «NOCMEHHOW JKCMiyaTauuu» B «Pexum
pe3epBMpPOBaHNS». 3aBOACKOW YCTAHOBKOW SIBMSETCA «PEXUM
NOCMEHHOM 3KcnyaTaLmm».

3ameyvaHume: O6a Hacoca J0MKHbI UMETb OOHO U TOXE YCTaHo-
BOYHOE 3Ha4eHue N pexnm perynmpoBsaHus.

JlononHuTenbHbIN faT4yMK nepenaga AaBneHus
Hacocbl TPED cHabxeHbl OogHVMM OOLLUMM [aTyuMkoM nepe-
naga pfasneHusi, YCTaHOBMEHHbIM Ha BefaylleM Hacoce,
cM. puc. 16 (a).

Y106b1 0b6ecneunTb 100% pesepBMpOBaHME HACOCOB, MOXET
6bITb YCTAHOBMNEH OOMOMHUTENbHBLIA AaTYMK nepenaja Aasne-
HWS, NOAKIIOYEHHbIN K KNeMMaMm 3NeKTpoaBuraTens pe3epBHo-
ro Hacoca, cMm. puc. 16 (6).

Mocne ycTaHOBKM [OMOMHWUTENBHOrO AATYMKa, MOAKMIYEHWe
MHOMOXMIIbHOrO Kabensa JOMKHO 6bITb BMEHEHO (CM. MHCTPYK-
LMo MO MOHTaXxy M akcnnyaTauum k TPE(D) Hacocam).

YcTaHOBKa napamMmeTpoB C MOMOLLbIO
naHenu ynpasneHuda

MaHenb ynpaBneHus Hacoca BKIo4YaeT B cebs:

o KHomnkun «® » n «® » ana seoga 3agaHHbIX 3HA4EHWIA.

¢ [lone cBeTOBOW MHAMKAUMW ANS yKa3aHWa YPOBHA 3a4aHHOro
3HaYeHUs.

¢ KOHTpOsbHbIe CBETOANOAbI, 3€/EHBIN — HOPMaSibHbIN pabo4nia
PEXMM, KpaCHbIA — HEUCNPaBHOCTb.

f

3eneHbli KpacHbiin

3eneHblin

KpacHbii

TMOO 7600 0404 - TMO2 8513 0304

Puc. 17 MaHenu ynpasnexus

o™
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TPE(D) cepun 1000
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YctaHoBKa 3agaHHOro 3Ha4yeHus

Heobxognmoe 3Ha4eHve ycTaHaBNMBAaETCA HaXaTueM KHOMKM
«®@» pun «® »,

CeeTogvofbl Ha naHenu ynpasneHus 6ygyT nokasbiBaTb ycTa-
HOBJIEHHOE 3HayeHne. CMoTpuTe cnegyoLme npuMepsbl.
Mpumep: Hacoc Haxogutca B perynnpyemMom pexume (perynu-
poBaHue nepenaga gasneHus).

Ha puc. 18 nokasaHo, 4To 3aropenucb cBeToamoabl 5 n 6, noka-
3biBas BblbpaHHOe 3afjaHHoe 3HadeHve 3 6apa B Ananas3oHe
ot 0 go 6 6ap.

H [m]

) —

) e—

=, ,
Cs== /11\
e
=t

) —

TMOO 7746 1896

AN
: Q

Puc. 18 YcrtaHoBKka 3HaveHus 3 6apa, pexum perynuposaHusa Hanopa

Mpumep: Hacoc HaxoauTCs B HEPErynnMpyemMom pexmnme.

B Heperynupyemom pexume nNpon3BOAUTENBHOCTL Hacoca
HaxoguTcs B npefenax guanasoHa, OrpaHU4eHHOro KpuBbIMU
MVH. U MaKC. XapakTepUCTUK.

H [m]
H

TMOO 7345 1196

Puc. 19 YcraHoBka napamMeTpoB Hacoca, Heperynmpyembii pexum

oV
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TPE, TPED

YcTaHOBKa peXxuma MakCUMarnbHON XapaKTepUCTUKM

Haxxmute KHOMKy « @, yAEpXuBas ee, noka He 6yaeT JOCTUMHY-
Ta MakcuMmanbHas — XapakTepucTMKa Hacoca (3aropesicsi Bepx-
HWA unHOvKaTtop). [nsa OOCTUXEHUS MakCUManbHOro pexuma
[OCTATOMHO yaepXwuBaTb KHOMky «@®» B TedeHne 3 cekyHp,
4yTo6bl WMHAMKATOP 3amuran (cm. puc. 20).

YTO6bl BEPHYTbCA Ha3afd, HaXMuTe W yAepXuBaiTe KHOMKY
«® »,noka He 3aroputcst TpebyeMoe 3HadeHue.

H | o [
o ——

et}

oot———}

fecb———— )

=

oot}

==

o=

=1

TMOO 7345 1196

Q

Puc. 20 PexuM makcumarnbHOM XapakTepucTUKn

YcTaHOBKa peXxuma MUHMMAaNbHOW XapaKTepucTUKU

YT06bl YCTAHOBUTL HACOC B PEXMM MWHUMAIILHOW XapaKTepw-
CTUKW, HAXMUTE U yhepXusanTe KHomkKy «® », noka He 3aro-
pUTCA HWKHWUIA MHAMKaTOp. [INs BKMIOYEHWA 3TOro  pexuma
[OCTATOMHO yhAepXuBaTb KHOMKy «® » B TeueHne 3 cekyHg,
noKa HWXHWA WHOMKATOP He 3amuraet (cm. puc. 21).

Y7106bI BEPHYTbCS Ha3af, HaXMUTE N YAEPXMBANTE KHOMKY
«@® », noka He NosiBUTCS Tpebyemoe 3Ha4eHme.

H

£ e
O
] e—
B e—
) ——
©
o — (<)
-
= —
[Te)
= g
1]
N =4 N~
\4/’-—- C== /Fm'( o
=
Q =

Puc. 21 PexvM MUHUMaNbHON XapakTepucTuku

Myck/ocTaHOB Hacoca

[lns octaHoBa Hacoca HEOBXOAMMO HaxaTb KHOMKY «® », yaep-
XMBas ee, Noka BCe MHAMKATOPbI He NOracHyT, M He 3aro -
PUTCA KOHTPONbHbIA CBETOAMO, 3€MeHOro LiBeTa.

[lna 3anycka Hacoca HEO6X0AMMO HaxaTb KHomky «® », ynep-
XVBasi ee, Moka B MoOfie CBETOBOW WMHAMKALMM HE BbICBE-
TUTCA Tpebyemoe 3HadeHue.



TPE, TPED

YcTaHOBKa napameTpoB C MOMOLLbLIO

R100

CB3b 4epes nynsT AMcTaHumMoHHOro ynpasneHus R100 ocyue-
CTBNsAEeTCA 4Yepe3 MHpakpacHbii nopT. lNMepepatowiee v npu-
HMMaloLLee yCTPOMCTBA HAacoca HaxoOATCa Ha naHenu ynpas-

JNieHus.

Mpnbéop R100 gaeT pononHWUTENbHbIE BO3MOXHOCTU ANs ycTa-
HOBKM MapameTpoB Hacoca W CYUTbIBAHUS €ro COCTOSHUS.
MHdpopmauuma pasgeneHa Ha YeTbipe napannesnbHbiX MEHIo:

¢ OBLUME OAHHBIE
o OKCIJTYATALINA
* COCTOAHUE

¢ YCTAHOBKA

0. OBLUVE OAHHbLIE
Switch oft R100 &

—

Dielete all changes
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1. OKCNNYATALMA
Rl

Fas. TO‘-(KIE\ 300
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2.3

2.4

25

2.6

Puc. 22 Csasb 4epe3 R100

2. COCTOAHVE
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MeHio SKCIJTYATALINSAL.

C nomouybto nynsta R100 MOXHO AMCTaHUMOHHO YCTaHaBmn-
BaTb PEXWUMbl paboThbl.

YcTtaHoBKa 3ailaHHOro 3Ha4eHus

Toqka 00

B 3TOM MeEHI0 MOXHO BBOAUTL TpebyeMoe 3afaHHOe 3HayeHuve.

B perynvpyemom pexume ycTaHaBnvBaeMmbl Auanas3oH COOoT-
BETCTBYET AManasoHy, M3mMepsemMoMy AATH4MKOM, Hanpumep OT
0 po 25 m.

B Heperynupyemom pexvMe 3Ha4eHue ycTaHaBnMBaeTcs B
npoueHTax oT MakCUMarnbHON MPOM3BOAMTENLHOCTU. YCTaHaB-
nuBaembli AvanasoH 6yaeT HaXoAnTLCA MeXAY KPUBLIMU MUH.
N Makc. XxapakTepucTuK.

BbibepuTe oguH U3 crnegyoLmx paboymx peXxnmoB:

* OcTaHoB

* MWH. — MVH. XapakTepucTmka

* Makc. — MaKc. xapakTepucTuka

MproputeT ycTaHaBnMBaeMbIX pasHbIMW CNOCO6aMU 3HAYEHUI

(naHenb ynpaenenus, R100 unu wmHa CBA3M), CM. MHCTPYKLMIO
Ha Hacocbl TPE(D).

YcTaHOBKa peXxuma pa6oTbl

SN R ASOTE

Bbibepute ofuH 13 crnegyoLmx pexXMmoB:

* OcTaHoB

* MWH. — MVH. XapakTepucTmka

* HopmanbHbIi — pabounii pexxum (CM. NpeablayLLniA NyHKT).

oV
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NHankauum HencnpaeHoCTel

I'IpM BO3HUKHOBEHNN HENUCNpPaBHOCTU Hacoca B OKHe aucnnes
nosBndAeTCAa ee npuynHa.

Bonswos

TOK UTeHKH

Bo3MoXHble NPUYNHBI:

¢ [leperpeB anekTpoasuraTens

¢ [lageHune Hanps>xeHus

* [epeHanpsixeHne

e CnuwKoMm HacTble nycku (mocne c60eB)

¢ [leperpy3ka

¢ Bbixop curHana patyvka 3a JonycTUMbIA AuanasoH

e 3apgaHHOe 3Ha4YeHMWe BbILLIO 3a JOMYyCTUMbIN AnanasoH
¢ [lpo4yne HemcnpaBHOCTK.

B 3TOM MEHI0 MOXHO BbIMOMHATL COPOC aBapuHOro curHana,
Korga npuyvHa HemcnpaeBHOCTY GyAeT ycTpaHeHa.

MpoTokon aBapuiHbIX CUrHaNOB.

ek

Ecnu cpa60Tana aBapMVIHaH CuUrHanmsauus, To B OKHe NoaABUTCA
nHOuKauma nocnegHux nNatu aBapVIVIHbIX curHanos. <<|_|pOTOKOJ'I
HencnpaBHOCTU 1» NokasbIBaeT NOCNEOHIOn HencnpaBHOCTb.

Ha npuMepe nokasaHa MHuMKauma HencrnpaBHOCTU «[apeHve
Hanps>XeHua», Kog HeucrnpaBHOCTU WU KONMUYECTBO MUHYT, B
Te4YeHne KOTOpbIX HacoC Haxogunca nog Hanps>XeHunem nocne
BO3HUKHOBEHUA HENCMNPAaBHOCTU.

[ns TpexdasHbix gBuratenen 310 BpeMsi He MOKa3bIBaeTCs.



TPE, TPED

MeHio COCTOAHUE

B aTOoM MeHI0 Ha gvcnnen BbIBOAUTCHA TOSbKO MHbopmaums o
COCTOSIHMM Hacoca unn cuctembl. Kakue-nmbo HacTponkun mnm
N3MEHEHUNs 30eCb HEBO3MOXHbI.

OTo6paxaemMble BeNMYMHbI NMOKa3biBAlOT COCTOSHNE 3HAYeHWI
BO BpeMs nocnefgHewn ceasn mexay Hacocom n R100. Ecnu ecTb
Heo6XxoaAMMOCTb B OOHOBIIEHUUN COCTOsIHUSA, HanpasbTe R100 Ha
naHenb ynpaeneHns n HaxmmTe «OK».

Ecnu napameTp, HanpuMep CKOPOCTb, [OMXEH KOHTPOIMPOBATb-
s NOCTOSIHHO, HaxkmuTe «OK», yiepxuBas ero B Te4eHve BCero
nepvopaa KOHTPOnsi.

,D,OI'IYCTI/IMbIe OTKITOHEHWS OTAESbHbIX 3HAYEHUI YKa3blBalOTCA

noa KaxpabpiM u306paxeHvem Ha pgucnnee. [donycTtumbie
OTKINOHEHWSI SIBASIIOTCS OPUEHTMPOBOYHBIMU M JatoTcs B % OT
MaKCUMasibHOro 3Ha4eHusi COOTBETCTBYHOLLIEro napameTpa

JonycTnmoe oTKNoHeHne +2%
B aToM gnanoroBom okHe oTo6paxaeTcs Tekyllee 3afaHHoe

3Ha4yeHne 1 3agaBaeMoe BHELUHVWM CUrHarioM 3HaveHune B %
onanasoHa OT MakCuMalsbHOro 0o yCTaHOBJIEHHOINO 3Ha4YeHus.

Pexum akcnnyaTtauum

B aTOM OKHe oToGpaxaeTtcs Tekywmii paboumin pexum (OcTa-
HoB, MuvH., HopmanbHbI nnn Makc.). Kpome Toro, 3geck 0T06-
paxaeTtcs, Kak 6bin BBeAeH 3TOT pexum (¢ nynsta R100, ¢
naHenu ynpaeneHns Hacoca, C NOMOLLbIO LLUMHBI CBA3WU U T. A.).

Tekywiee 3Ha4YeHue

IFeankHEE AaHHEIE

o

Honyctmoe oTknoHeHne +3%
B 3TOM OKHe MeHI0 OTo6paxkaeTcsi AeNCTBUTENIbHOE 3HaYeHue
nosly4eHHOEe OT NOAKIIIYEHHOMO AaTyuKa.

Ecnn K Hacocy He nogknto4eHbl HUKakuMe AaTyuku, B OKHE
nosiBNAeTCs MHamMKkaums "—".

TEKyLI.I,aﬂ YyacToTa BpawjeHusa

Lo adoroToe

[onycTumoe OTKNoHeHue +5%.

B aTOM OKHe oTO6paxaeTcs [encTBMTENbHAA CKOPOCTb BpaLle-
HWS Bana anekTpoasurarens.

TekyLee 3Ha4eHWe NoTpedISEMON MOLLHOCTH

Honyctumoe otknoHeHne +10%.

3HayeHVe NOTPEGNEHNST SNEKTPOSHEPIN ABMSIETCS HAKOMIEH-
HbIM 3HAYeHWEM C MOMEHTa MepPBOro Mycka Hacoca B JKCrIya-
TauMo Y HE MOXET 6bITb M3MEHEHO.

OTo6paxeHue obLiero KosmMyecTsa 4acos
aKcnnyaTauum

Honyctumoe oTknoHeHne +2%.

3HauyeHne 0o6LLero KonnyecTBa YacoB 3KCMiyataumm seBnseTcs
HaKOMMEHHbIM 3HAYEeHMEM U HE MOXET ObITb USMEHEHO.

o™
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MeHio YCTAHOBKA

YcTaHOBKa peXxuma ynpaBneHus

Pazim
VAR AENSHNS

L]
HeronTrome,
=

Bbibepute 0fuH 13 crnegyoLmx pexXmMoB:
* Perynupyemblii
* Heperynupyembliii pexunm

3ameyvaHue: Ecnv Hacoc NOAKMOYEH K LUMHE CBSI3W, BbIGpaTh
pexum KoHTpons Yyepe3 R100 HEBO3MOXHO.

HacTpoiika perynartopa

B aTOM OKHe 3apatoTcsa crnepylowme 3HaveHus

e KoadhdmumeHT yeunenns (K.), B npegenax ot 0,1 go 20

* Bpewms nHTerpuposanus (T), B avanasone ot 0,1 go 3600 c
Mpwu BbIGOPE 3600 C perynaTop HaunHaeT paboTaTb Kak Pl-pe-
rynsitop.

PerynsaTop moxeT HacTpameaTbCs AN paboTbl B MUHBEPCUOHHOM
pexume perynvpoBaHusi (ecnv 3afaHHOe 3Ha4YeHue yBenu4u-
BaEeTCsl, TO 4YacToTa BpalleHus GyaeT cHwkatbesl). B cnyyae
BbI6OPa MHBEPCUMOHHOMO pexuma perynnpoBaHus Kosdhuum-
eHT K, fonmxeH yctaHasnueaTtbCs B npefenax gnanasoHa ot -20
no -0,1.

YctaHoBka Pl-perynsaTtopa

[ns 6onblUMHCTBA criyvaeB nogonayT 3HaveHus K, un T, 3agaH-
Hble Ha 3aBofe-u3rotoBuTene. 3MeHeHue HacTpoek MOXET
6bITb MOME3HO B CNEAYHOLLMX ClydasnX:

M3meHenwne T;

¢ B pexvme perynvmpoBaHus no nepenagy LaBneHWs, ecnv par-
YMK pasMeLLieH Janeko oT Hacoca.

M3meHeHne ycTaHoBkM T, 1 B HekoTopbIX cnyyasx K.:

* Ecnun Hacoc pa6oTaeT B pexume perynmpoBaHus Temnepary-
pbl MW Nepenaaa Temneparyp.

oV
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B Tabnuue ykasaHbl pekoMeHAyeMble 3HadYeHus Kosddu-
LIMEHTOB.

Kp
Cucrtemal/o6nactb Ti
npUMeHeHus Cucrtema Cucrtema
OTOMJIeHUs1 X OXNaXKAeHUs x
0.5 0.5
Ap \,,,J
%Emﬁﬂi L >5m0.5
—— > 5 Mm:0.
\Z ) 0.5 L >5 m:3
Ap L>10m:5

E 0.5 0.5
—
\Z

E§ ”C: Q 0.5 0.5

0.5 -0.5 10 + 5L

! 0.5 10 + 5L

T LIv
% t 0.5 -0.5 10 + 5L

* CurctemMaMmn OTOMMEHNS ABASIOTCA CUCTEMbI, B KOTOpPbIX yBEenn4eHne

4acTOTbl BpaLLEHWs Bana Hacoca MoBneYeT 3a Co6or yBenuyveHue
TeMnepaTypbl Ha JaT4uke.

* % CucTemMamu OxnaxnaeHns SABNSIOTCH CUCTEMbI, B KOTOpPbIX yBEenuyeHue

4acTOTbl BpalleHus Bana Hacoca noBfiedeT 3a cobon napeHue
TeMnepatypbl Ha gaT4vuke.



TPE, TPED

Bbl60p BHELUHEro curHana 3agaHHoro
3HayYeHus

Boi6epute oauH 13 crniegyolumx BUOOB curHana:
« 0-5(B)

« 0-10 (B)
¢ 0-20 (MA)
¢ 4-20 (MA)

e OTcyTcTBYET.

Mpn BbIGOpe “OTCYTCTBYET” yCTAHOBKA 3a4aHHOrO0 3HaYeHus
6yOeT BbINOMHATLCA C nomMoLbio nynsta R100 unv ¢ nanenmn
yrpasneHus.

Bbi6op pene curHanusauum HEUCNPaBHOCTH,
HOpPMarnbHOro pPeXuma Ui roToBHOCTU K pa6oTte

Pene curhannsaumm mMoxeT HacTpamBaTbCs ANA NOAAYN:

e ABapuiHOro curHana (MHauKaumsi HeMcnpaBHOCTH)

e CuvrHana HopmarnbHoro pexuma (pabodas nHgvkaums)
e CurHana rotoBHOCTM (MHOMKaUMa FOTOBHOCTM K pa6oTe)

BnokupoBka knaBuaTypbl Hacoca

Kronkun «® » n « @ » Ha Hacoce MOTYT 6bITb:
e AKTMBUpOBaHbI (Active)
e 3abnokvpoBaHbl

YcTtaHOBKa HOMepa Hacoca

Hacocy moxeT 6bITb NpucBoeH Homep oT 1 Ao 64. B cnyyae
nepefayy curHana Yepes LUMHy CBS3W, HOMep OOSDKEH npucea-
MBaTbCA KaXXAOMY Hacocy.

Beop chyHkuuMM ansa uucpposoro BBoaa curHana

s eoEoi Bxoa

Bbi6epute ogHy 13 cnepyowmx PyHKUMIA:
* MuH. xapakTtepucTmka

* Makc. xapakTepuctuka

MuHuManbHas xapaKkTepucTuka

Ecnn BBOA aKTUBMU3npoBaH, Hacoc pa60TaeT COOTBETCTBEHHO
MWHVMAaSIbHOW XapakKTepucTuke.

MakcumanbHasi XxapakTepucTuka
Ecnn BBOA aKTMBM3MPOBAH, HAacoC pa6oTaeT COOTBETCTBEHHO
MaKCUMasIbHOW XapaKTepucTUKe.

YcTaHOBKa gatymka

Thn azaT-eea

YcTaHoBKa faTyvka Npou3BOAWTCS TOMBKO MPU perynmpyemMomM
pexume.

BeeouTe oiMH U3 CriefytoLmMX NapameTpoB:

¢ BbixogHon curHan gatymka (0 — 5 B*, 0—10B, 0 — 20 MA unun
4 — 20MmA).

¢ lIamepsieMble [aTt4yMkoM BenuyuHbl (6ap, m6ap, M, klMa, psi,
m¥/d, me/c, n/c, °C unm %).

hd |/|3Mep9|eMbII7I OaTt4yMKomM Ouanas3oH.

*0 -5 B (Hacoc Tonbko ¢ E-anekTpopsurartenem).

o™
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YcTaHoBKa KPUBbIX MUH. N MAKC. XapaKTepucTuk

FasoTa

[LRTTS

[LET 100

000} wndad (a)adL

Ecnv Heo6xoaMmMo cy3uTb pabo4nii apnanasoH, BBeguTe
3Ha4YeHne oist MUHUMarnbHOM U MakCumarbHOM KpUBOM
XapaKTepUCTUKM B MPOLEHTax 0T MakcUMallbHOM
Npon3BOANTENBHOCTM Hacoca.

"

100%
Makc. xapakrepucTuka

MuH. xapakTepucTmka
12%

TMO0O0O 7747 1896

Puc. 23 MwuH. 1 Makc. xapakTepucTukm

MuHumanbHas XapakTepuctuka MoXeT perynmposaTtbCa B

npepenax oT MakcumarnsHoM Kpyeomn Ao 12% OoT MakcumanbHon

npon3BoanTESIbHOCTU.

3aBofckas ycTaHoBKa Hacoca: 24% 0T MakCUMalibHON
Npou3BOJUTENBHOCTMU.

Pa6ounii pnanasoH HaxoguTCa MeXAy MUHUMATbHOM K
MaKCMManbHOW XapakTepucTukamu.

BHeluHWe curHanbl perynmpoBaHus

Hacoc umeeT Bxofbl Al BHELLHUX CUTHAINOB OYHKLMIA
perynvMpoBaHus:

* yck / ocTaHOB Hacoca
e DyHKUMA LncpoBoro curHana

Beop «Iyck / octaHOB»
DyHKUMOHaNbHas cxeMa Bxofa curHana «[yck / octaHoB»:

TPE, TPED

C nomouypsio R100 ansa uudposoro BBoga MoxXeT 6bITb BbibpaHa
ofHa n3 cnepyLwwmx QyHKUNA:

* HopmarnbHbIN pexum
* MuHumanbHas xapakTepucTuka
e MakcumarnbHas xapakTepucTmka

q)yHKLlI/IOHaJ'IbHaFl cXema Bxoaa Lll/ld)pOBOFO curHana:

Bxop undposoro curHana

L H
: >\ HopmanbHbIN pexnm
Q
H
MwunHnmanbHas
XapakTepuctuka
N - Q
H
MakcrmanbHas
XapaKTepucTmka
Q

Myck / octaHOB

H

AN HopmanbHbIi pexum

Q

OcTtaHoB

N

oV
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BHeLUHWI curHan ycTaHOBKU 3aJaHHOrO 3Ha4YeHus!

Mpu NonKmYeHWN [aTymKa aHanoroBOro CUrHana Ko BXogy
curHana 3afaHHOro 3HayeHusi, CTAHOBUTCA BO3MOXHbIM
JAMCTaHLMOHHBIA BBOJ 3a4aHHOMO 3HAYEHUS.

Tekywmii BHewwHu curHan (0 — 5 B), 0 — 10 B, 0 — 20 MA,
4 — 20 MA) ponxeH 6bITb BBeAeH ¢ nomMoLubio nynsta R100.

Ecnn ¢ nomowibio R100 BbIGpaH Heperynupyembii pexum
paboTbl, HACOC MOXET YNpPaBnsATLCA Yepe3 Nboe YyCTPOUCTBO
KOHTpONS.

Mpwn perynupyemMom pexwume BHELUHWIA BBOL 3adaHHOro
3Ha4YeHNs BO3MOXEH B Mnpefenax oT MWHUManbHOro 3Ha4YeHus
N3MepuTeNbHOro AnanasoHa farynka fo 3afaHHOro 3HadeHus,
YCTaHOBMIEHHOIO C NMOMOLLbIO MyNbTa yrnpaBfeHus Hacoca unv
npuéopa R100.

TeKyu.|ee 3ajaHHoOe 3Ha4vYeHue

| MakcvmarnbHoe 3HadeHre
_______ VN3MEepUTENbHOMO AnanasoHa
YyBCTBUTESLHOMO AIeMeHTa faT4vka

3Ha4eHwne, 3aaaHHoe C NMOMOLLbIO
naHenu ynpasneHusa Hacoca unu
nynsta R100

TekyLiee
3afjaHHoe | MuHUManbHOe 3HaqeHe
3HaYeHne 13MepUTENbHOrO AnanasoHa

HYyBCTBUTENIBHOIO 3NieMeHTa gatvmka

BHewHun curHan

3a[]aHHOr0 3Ha4YeHus
5V

10V
20 mA
20 mA

TMO02 9596 3404

M OOO



TPE, TPED

Mpumep: NpM MUHUMANBEHOM 3Ha4eHun 0 MeTpoB, 3afaHHOM
3Ha4eHnn 20 MEeTPOB U BHeLLHeM curHane — 80% oT TeKkyLuero
3ajaHHOro0 3Ha4YeHus1, Mony4nm crnegyroLlee:

quVICTs = (Haap,aHoe = Hunwid) T “oarewnmin curvan + Hixn
Haerors = (20-0) I 80% + 0

Hpeiicrs = 16 MeTpoB

lMpn Heperynupyemom pexumMe BBOA 33a[aHHOro 3Ha4veHus
BO3MOXeH B npepgesiax oT MUH. XapaKTepucTtukmn 0o 3agaHHOro
3Ha4YeHusd, YCTaHOBJIEHHOro C NOMOLLBbIK nynbTa ynpaeBneHusA
Hacoca unm npubopa R100.

TeKyLU,ee 3ajaHHOe 3Ha4deHue

1

_______ MakcumanbHas xapakTepucTuka

3Ha4eHue, 3ajaHHOE C MOMOLLbIO
KnasuaTypbl Hacoca unu nynsta R100

TekyLwiee

3ajaHHoe

3Ha4veHne
MwuH1ManbHas xapaktepucTuka

BHewHun curHan

<
o
<
0 5V 3aJaHHOro 3HavyeHusa 8
0 10V 3
0 20 mA §
4 20 mA =

CurHan WwuHbl CBA3U

Hacoc noppepxusaer cBA3b C [APYrUMK  yCTpOMCTBaMu
yepe3 nopt RS-485, nossonsoowmini ¢ MOMOLLbI MPOTOKONAa
nepegaun ganHHbix Grundfos GENIbus nogknioyaTtbcs K cucteme
aucnetyepusaumum 3naHus.

‘-Iepea CcurHan LwuHbl BO3MOXHa AOUCTaHUMOHHaA YyCTaHOBKa
pabo4ymx napameTpoB Hacoca, Takux Kak 3ajaHHoe 3HadeHue,
pexum paboTel n T. 4. B To Xe camoe Bpems, Hacoc MOXeT
npenocTaBnATb I/IHCbOpMaLLIMO O COCTOAHUUN TaKMX NnapamMeTpoB,
Kak AeuCTBUTENbHAa BeNMYMHA pPerynmpyemoro napamerpa,
notpebnsemas MOLLHOCTb, aBapuiHas MHauKauma v T. 4.

3ameyvaHue: Ecnu ncnonb3yetcsa curHanm LMHbI, KONIMYECTBO
ycTaHoBoK 4epe3 R100 cokpaLiaetcs.

MpuoputeT ycTaHOBOK

OyHKUMS «MycK / OCTaHOB» W LUMPOBON BBOA BAMUAIOT Ha
KOJNIMYECTBO BO3MOXHbIX YCTAHOBOK.

C nomowybio R100 Hacoc Bcerga MOXeT 6biTb YCTaHOBMEH B
PeXunm MaKkcC. XapakTepuctuk 1Unm oCTaHOBJIEH.

Ecnv gse unu 6onee yHKUUN aKTUBM3NPOBaHbI B OQHO 1 TOXe
Bpemsi, Hacoc 6ymeT paboTatb B COOTBETCTBUMU C (PYHK-LMEWN
HauBbICLLEro rnpuoputeTta.

Tabnvua npuopuTeTa OyHKUMIA:

Bes curHana WnHbI
Bo3MoXxHble YCTaHOBKMU

MpuopuTeTbl MaHenb ynpaBneHus -
BHelwHni curHan
Hacoca unu R100
1 Cron
2 MakcumanbHas
XapakTepucTmka
3 Cron
4 MakcmmanbHas
XapakTepucTuka
5 MuHumansHas MuHumanbHas
XapakTepucTuka XapakTepucTuka
6 YcTaHoBKa 3afaHHOro  YcraHoBKa 3afaHHoro
3HayeHus 3HaYeHust

Mpumep: Ecnu yepes umMdpoBo BBOA HACOC ObiN yCTAHOBIIEH B
PEXUM MaKC. XapaKTepUCTUKK, C MOMOLLbIO MaHEeNN yrnpasieHus
1 R100 MOXHO TONbKO OCTAHOBUTb HACOC.

CWrHanbl LUMHbI
Cnoco6 ycTaHOBKU

Yepes naHenb
ynpaBneHus
Hacoca unu R100
Crton
MakcumanbHas
XapakTepucTmka

BHeluHuiA
curHan

MpuopwuTeTsbl
puop CurHan LWuHbI

—_

Cron Cron
MakcumanbHas
XapakTepucTmka
MuHumanbHas
XapakTepucTmka
YcTaHoBka 3aaaHHOro
3HaYeHus

A (N

Mpumep: Ecnu vepes ungposoii BBoA Hacoca 6bl1 yCTaHOBIEH B
PEeXrM Makc. XapakTepUCTMKU, C MOMOLLIbIO NaHENN yrpasnieHus,
R100 1 curHana LWnHbI MOXHO TOSIbKO OCTaHOBWUTL HACOC.

NMone cBeTOBOW MHAUKALUU 1 pene
CUrHanusauum

Pabo4yee cocTosiHMe Hacoca oTo6paxaeTcsi KOHTPOSIbHbIMU
cBeToaModamMu B MNone CBETOBOW WMHAMKAUMWM Ha naHenu
ynpasneHus Hacoca (CM. puc. 24 ).

f

3eneHbli KpacHblin

3eneHbin

KpacHbin

Puc. 24 T[laHenu ynpaeneHus E-Hacoca

o™
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V Hacoca umeeTcs BbIxod Ans 6ecnoTeHLmasnibHOro curHana Yepes
BHYTPEeHHee pere.
Bbixog curHana MoxeT OblTb HACTPOEH Ha WHAWKALUMIO
HencnpasHOCTU, PaboTbl UM FOTOBHOCTU ¢ nomoLLbio R100.
¢yHKL|,VII/I KOHTPOJIbHbIX CBeTOAMOA0B N CUCTEeMbl CUrHaNn3auum nokKkasaHbl B Ta6nuue:
KoHTponbHble cBeTOAMOAbI Pene cuctembl cUrHann3auumn, akTUBMpPoOBaHHOE Npu: o
nucaHue
C6ou (kpacHbin) Pa6oTa (3eneHbiin) C6oe Pa6ote FoToBHOCTU
BbikntoueH BbikntoyeH ’/f ’/r ’/r OTKIIOYEHO HaMNps>KeHWe NUTaHus
C NONC C NONC C NONC
] ]
MocTosHHO
BbikntoueH | Hacoc pa6oTaet
BKJTHOHEH
C NONC C NONC C NONC
—
Bbiknto4eH Mwuraet | | h BBepgeHa dyHKUMSA OoCcTaHOBa Hacoca
C NONC C NONC C NONC
I I Hacoc octaHOBnEH B pe3ynbTaTe HeNCnpaBHOCTU.
MocTosiHHO BhIKTIoueH BypneT BbinonHeHa nonbiTka MOBTOPHOMO nycka (MoXeT
BKJIHOYEH | BO3HUKHYTb HEOOXOAMMOCTb B COpOCe aBapuiHOM

C NONC C NONC C NONC MHOVKaUMW Aans nycka Hacoca).

Pa6oTaloLLmin HACOC OCTaHOBJIEH MO NPUYKHE
HeucnpasHOCTW. Ecnv npuymHoOv SBnsieTcs «curHan
AaTyvKa BHe AunanasoHa curHanos», Hacoc 6yaeT
paboTaTb N0 KPMBOW MaKCUMasibHOM XapakTepuUCTUKK,
1 aBapuHy0 MHAMKaLMA Henb3a 6yaeT copocnTb A0
Tex nop, noka curHan gatyvka He BepHeTCs B

MocTosHHO MocTosHHO

BKITIOYEH BKITIOYEH npegensl guanasoHa.

C NONC C NONC C NONC ECnu MpyyuHOi 608 ABNIAETCS «BbIXOL, 3afAaHHOTO
3HayeHns 3a npepesbl AnanasoHa», Hacoc 6yaeT
paboTaTb B COOTBETCTBMN C MUHUMASTbHON
XapaKTepUCTUKON, N aBapUAHYIO MHANKALMIO HENMb3S
6yaeT cOpocuTb A0 Tex nop, Noka 3agaHHoe
3HayeHne He BEpPHETCA B Mpefesbl AyanasoHa.

[MNocTosiHHO Muraer BBepgeHa dyHKUMS OCTaHOBa Hacoca, HO OH 6bin
BKJTHOHEH OCTaHOBJIEH MO NPUYNHE HENCNPABHOCTM.
C NONC C NONC C NONC
Lo
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8. TPE(D) cepun 2000

TexHn4yeckKkue pnaHHble

Pacxoga: 340 me/y

Hanop: 90 m™m
Temnepatypa XnaKocTu: ot -25 po +140°C
Makc. paboyee gasneHve: 16 6ap

MoLLHOCTb 3nekTpoaBuraTens ot 0.37 no 1.1 kBT

(ogHOMasH.):

MoLHocTb anekTpopsuraTens ot 0.55 0o 22 kB

(TpexdasH.):

GR3933 - GR8065

Puc. 25 Hacocbkl TPE cepun 2000

KoHcTpyKuusa

KoHcTpykuusi Hacocos TPE, TPED cepun 2000 aHanoruyHa
KoHCcTpyKumun TP, TPD cepuii 100, 200 u 300 (cMm. cTp. 32-39).

OcCHOBHbIM OTnM4MeM HacocoB TPE cepun 2000 ot TP
ABNSETCA SnekTpoasuraTen CO BCTPOEHHbIM 4acTOTHbIM
npeobpasosartenem. TakoW 3nekTpoasBuratesis No3BonseT
yrnpasnaTb HACOCOM MO CUrHanam oT PasfivyHbIX AaTHNKOB.

B otnnuumn ot Hacocoe TPE n TPED cepun 1000, Hacocbl
TPE, TPED cepun 2000 o60pyaoBaHbl BCTPOEHHBIM AaT4MKOM
nepenaga AaBneHus.

Oeuratens HacocoB TPE cepun 2000 vMeeT BCTPOEHHbIV
4aCTOTHbIN NpeobpasoBaTesib, KOTOPbIA NOCTOSHHO perynupyet
pacxop Hacoca B 3aBUCMMOCTM OT AaBIIEHUS B CUCTEME.

Hacocbl TPE cepun 2000 MOHTMpYtOTCH ObICTPO M MPOCTO.
MoxeT Takxe 6bITb YCTAaHOBMEH PE3EPBHbIV MW AyONMPYOLLMIA
LaTHUK.

O6nactu npumeHeHusa

Hacocbl TPE cepun 2000 MMelOT BCTPOEHHbIA YacTOTHbIN
npeobpasoBaTtenb AN aBTOMATUHECKON KOppeKuunM paboumx
XapakTepuUCTUK Mopj  Tekylinme YCNOBWUA CUCTEMbI, YTO
3HaYUTENbHO CHUXAET 3HepronoTpeéreHue.

TPE cepun 2000 moxeT paboTaTb B NO60M To4YKe Mons

XapakTepucTuk mexpay KpvsbiMn ans 25% u 100% ckopocTu
BpaLLeHVs Bana anekTpoasurarens.

100%

25%

TMO1 4916 1099

0 Q [m3/]

Puc. 26 Tlone xapaktepuctnk TPE cepun 2000

Pa6oyasn xapaktepuctmka gns 100% CKOPOCTU BpaLleHus
COOTBETCTBYET XapakTepucTuke Hacoca C (UKCUPOBAHHOM
CKOpPOCTbIO  BpalleHus (gBuratens 6e3  4acTOTHOrO
perynMpoBaHus).

Hacocbl TPE cepun 2000 npumeHsiloTCA B Tex cuctemax, rge
Heo6XxoaMM KOHTPOSb AaBfieHUs B cUCTEME.

PerynMpOBaHMe no nponopuynoHasibHOMy AaBJieHUIo

B Hacocax TPE cepum 2000 Ha 3aBoge-n3rotoButene
YCTaHOBJIEH pPeXuM perynuposaHna no nponopunoHanbHOMY
AaBneHuto. Mbl peKkoMeHayeM UCnonb3oBaTb 3TOT pPeXnMm B
cucTemMax ¢ OTHOCUTENbHO 60MbLLIMMU noTepsaMun aaefieHns, Tak
KaK OH Hambosiee 9KOHOMUYEH.

B pexume perynuposaHus no noctosHHoMy pasneHuto TPE
cepun 2000 MOCTOAHHO NOACTPavBalOT Hanop Hacoca nof
TeKylliee BopAornoTpedrieHne B cucTeme. 3afaHHOE 3Ha4eHue
Hanopa Hacoca, YCTaHOBJIEHHOE Ha 3aBOAe-u3roToBuTene,
paBHO 50% OT MakcMmarnbHOro Haropa.

o™
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B HwxenpuBegeHHOM Tabnuue nokasaHbl peXuMmbl padoTbl
HacocoB TPE cepun 2000 u BO3MOXHble 06nactm uX
npUMeHeHus.
Pexum O6nacTb NpUMeHeHus
perynupoBaHus p

no nponopuvoHasibHOMY AaBJIEHUO
Cuctemsl ¢ ABYXXOOOBbIMU KrianaHamu.

- Hamop Ha 3aKpbITYI0 3aABUXKY paBeH
50% OT 3afjlaHHOro 3Ha4eHusa Hanopa.

4

=

no NOCTOSIHHOMY AaBJ/IeHUto

y CucTtemsbl ¢ ABYXXOOOBbIMU KnanaHamu.

=

Mo NOCTOSIHHOW XapaKTepucTuke

OpHOTPY6HbIE CUCTEMBI OTOMSEHUSA.
Cuctemsbl ¢ TPexxogoBbIMU KnanaHamu.
OxnaxparoLime u HarpesatoLne
NOBEPXHOCTU.

Hacocebl yunnepos

A

7

Onuumn KoHTpons

KommyHukauus ¢ Hacocammn TPE, TPED cepun 2000
BO3MOXHa 4epes:

* LieHTpanbHyl0 CUCTEMY AucneT4yepu3aummn 3naHus
* MNynbT AMCTaHUMOHHOro ynpaeneHus (Grundfos R100)
* naHesb ynpasreHus Hacoca.

oV
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TPE, TPED

PyHKUUMU

DyHKumKn Hacocos TPE(D) cepun 2000 n 1000 3aBMCAT OT TUna
Hacoca 1 OT TOro, OCHaLLEeH OH JAaT4YUMKOM UMK HET.

Pasnnune B yHKUMAX OTpaxaeTcsi B BO3MOXHOCTAX KOHTPOSA
M ynpaBneHns Yepes nynsT AUCTaHUMOHHOro ynpaenexnus R100.
Kak 6yneT cka3aHo Hvxke, CTpykTypa MeHto R100 Takxe 3aBuCUT

OT Tuna Hacoca.

0630p hyHKUUN

Tabnuua «O630p CYHKUMI» MOKa3biBaeT, Kakue QyHKUUn
NpUMEHUMbI Ons pasHbiX TUNoB E-HacocoB. Bece Hacockl TPE,
TPED cepun 1000 uMelOT CTPYKTYPY MEHI0, OTnn4yHyto oT TPE,

TPED cepwum 2000.

®yHKumK E-Hacocos

Tun E-Hacoca TPE, TPED

TPE(D) cepuu 1000
6e3 paTtumka

TPE(D) cepuu 2000

¢ ogHOoa3HbIM
anekTpoaBurarenem

TPE(D) cepuu 2000

¢ TpexcasHbIM
anekTpopBurarenem

0,55-7,5 kBT

TPE(D) cepuu 2000

¢ Tpexda3HbIM
anekTpogsurarenem

11-22 kBT

MaHenb ynpaenexus

YcTtaHOBKa Yepe3 naHenb ynpasneHus

YcTaHoBKa 3aaHHOro 3Ha4eHus

Myck / octaHoB

Makc, xapaktepucTmka

MwuH. xapakTepucTunka

YcTaHOBKa aBapvnHOro curHana

PerynuposaHue no noctosiHHoMy/
NPONOpPLMOHaNLHOMY AaBEHUIo

CuuTbiBaHue napamMeTpoB C nNaHesnu ynpasneHus

YcTaHOBKa 3a4aHHOro 3Ha4YeHust

MHankaums pabo4mnx pexmmos

ABapuviHas nHamkaums

MaHenb ynpaBnexus

YcTaHOBKa Yepes naHesnb ynpasneHus

YcTaHoBKa 3aaHHOro 3Ha4YeHust

Myck / octaHoB

Makc, xapakTepucTuka

MwuH. xapakTepuctunka

YcTaHoBKa aBapuiHOro curHana

PerynvpoBaHue no noctosiHHoMy /
NPONopLMOHaNbHOMY AaBNEHUIO

CuunTbiBaHMe napamMeTpoB C NaHenu ynpasneHus

YcTaHoBKa 3aaHHOro 3Ha4YeHust

MHavkauma paboymx pexxnmoB

MHavkaumsa HemcnpaBHocTeN

Pa6ounii pexxum: MIN, MAX, STOP

Pacxon B %

BHeLuHWiA KOHTpONb

MyneT R100

YctaHoBka 4yepe3 R100

YcTaHOBKa 3a4aHHOro 3Ha4eHust

Myck / ocTaHoB

Makc, xapakTepuctmka

MuH. XxapakTepucTuka

YcTaHOBKa aBapynMHOro curHana

Perynupyembiit / Heperynupyemblii

PerynupoBaHuve no nocTosiHHOMY/NpOoMnopLMoHansHOMY

[aBNEHM0, NOCTOSAHHOM XapaKTepuUCTUKe

Hactponka perynatopa Kp, Ti

3apaHHoe 3Ha4YeHus

Pene cuctembl curHanuaauum

Homep Hacoca (pns gucnetdepusaumn)

GRUNDFOS 2\
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TPE, TPED
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0630p hyHKUUI (NpoaoIKEHUE)
Tun E-Hacoca TPE, TPED
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CuuTbiBaHMe napameTpos Yepe3 R100
YcTaHOBKa 3a4aHHOro 3Ha4eHus °
MHankaums pabo4mnx pexmmos [ ® [ )
®dakTnyeckoe 3Ha4eHue 3afaHHON BENNYUHDI ° ° ° °
(c paTumka)
CkopocTb BpalLeHns Bana anekTpoasuraTens ° ° ° °
®dakTuyeckoe noTpedneHne aHeprum [ ° ° °
MoTpebneHne aHeprum 3a cpok paboTbl (] ® ® °
O6LLiee KONMYeCTBO YacoB dKCNyaTaumum ° ° ° °
YcrtaHoBka Yyepe3 GENIbus (umHa)
YcTaHoBKa 3aaHHOMO 3Ha4eHus [ ° ° °
Myck / octaHoB ° ° ° )
Makc, xapakTepuctvka ° ° ° °
MwuH. xapakTepucTmka ° ° ° °
Perynupyemsliii / Heperynupyemblii (]
CuuTbiBaHMe napameTpoB 4Yepe3 GENIbus (umHa)
—a
\l?ij == YcTaHoBKa 3aaHHOMO 3HaYeHus °
MHoukaums paboynx pexmmMoB
CocTosiHne Hacoca
JlononHutenbHble PyHKLMN
MapannensHas pa6oTta
Tavimep
YcTaHOBKa Yepe3 BHELUHWUA CUrHan
Dj YcTaHoBKa 3ajaHHOroO 3Ha4YeHus
Myck / octaHoB
o/o KpuBas MuH./Makc. xapakTepucTuku ° ° ° °
Yyepes umpoBoii BBOA,
CuuTbiBaHUE NapaMeTpPOB Yepe3 BHELUHUA CUrHan
CurHan HeucnpaBHOCTK (pene) °
CurHan HemcnpaBHOCTM, paboTbl UM FOTOBHOCTY (pene) [ [ °
[ononHutenbHbie
OYHKUMSA «ynpasneHne CABOEHHbIM HACOCOM» [ ® [ ]

dpyHKLMMN
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TPE, TPED

O6nactu npumeHeHnsa E-HacocoB

E-Hacocbl yCreLwHo MOryT MPUMEHSITECS BO MHOTWX OBNacTsix, 2. TNpu npmMeHeHnn E-HacocoB CHKAOTCS 3aTpaTbl Ha MOKYMKY

roe BaxHbl criedyroLye npemmyLlecTsa:

1. Vicnonb3oBaHne E-HacoB gaeT xopoLune pe3ynbraTtbl C TOYKU
3pPEHNA 3KOHOMUWM SHEPruK, MOBbILLEHUS KOMMOPTHOCTU M

Ka4ecTBa paboThbl.

TakKuUX OOPOroCToALLMX KOMMOHEHTOB, KaK pe-rysimpoBoYHbie
knanaHbl. Bo MHorux cnyyasx E-Hacocbl MOryT 3Ha4MTenbHO
YMEHbLLNTb 3aTpaTbl HA MOHTaX.

3. E-Hacocbl Takxe sBAAOTCA XopoLwunm Bbl60pOM Tam, rge

HY>XXHa gucnetyepusauna.

B Tabnuue npefctasneHbl 06nacTn npyMeHeHus Hacocos TPE,

TPED.

Cucrtembl

MpumeHeHne

Tuvnbl E-HacocoB

TPE, TPED
cepun 1000
6e3 paTumka

TPE, TPED
cepum 2000

CucTeMbl OTONMeHns

LIpKYNSILMOHHBIV HACOC NEePBUYHOTO KOHTYpa

Cucrema "tennbii non"

CmecuTenbHble KOHTYpbI

Peuvpkynsuus kotna

I'Io,qorpeB C MOMOLLIbIO BbIXNOMHbIX ra3os

dunbTpaums NoToka

Mpon3BoacTBO ropsyent Boabl

Peuupkynauusa rops4en sofbl

CucTembl TENIOO6MEHHNKOB

YTunusaums tenna

MecTHble cuCTEMbI OTOMMEHNs

LIMpKynsiLIMOHHbIE HACOCh! Ha MOACTaHLIMAX

TemnepaTypHble LUYHTbI

KoHguumoHupoBaHue Bo3gyxa

LIMpKYNSLMOHHBIV HACOC NEPBUYHOIO KOHTYpa

LIMpKYNSILMOHHBI HACOC BTOPUYHOrO KOHTYpa

LIMPKYNSAILMOHHBIA HACOC 30HbI

LIMPKYNSILMOHHBIA HACOC KOHTYpa CyXOWn rpagvpHu

LIpKyNSILMOHHBI HACOC KOHTYpa MOKPOW rpagvpHu

Cuctema yTunusauum Tenna

BopocHabeHve 13 HakonuTeNlbHOro pesepayapa

[MnaBartenbHble 6acCenHbl
®DOoHTaHbI

LInpKynsiLMOHHBIA Hacoc

DunbTpyOLLMIA HAcoc

®DOoHTaHHbIN Hacoc

LIMpKYNSILMOHHBI HACOC NEPBUYHOIO KOHTYpa

LINpKynSiLMOHHbBIA HACOC BTOPUYHOMO KOHTYpa

KomMmepyeckoe /MpoMbiLLieHHoe
oxnaxgeHvie

30HanbHbIA LMPKYNALVOHHbIA HAacoc

Hacoc koHTypa TennoobmeHHuKa

LIMPKYNALMOHHbBINA HACOC KOHTYpa CyXoun rpagvpHu

LIMpKYNSILIMOHHBINA HACOC KOHTYpa MOKPOW rpaanpHu

Hacoc KOHTYpa yTunusauum tenna

YcTponcTBa TeMnepaTypHoOro KOHTpons

Oxnax,qume OCHalleHunsa unm nognnuTKn CbOpMOBOHHbIX MaLlUnH

o™
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9. Hacocbl TPE Ha 6a3e TP
cepumn 100 n TP cepum 200

Kak ynomuHanocb paHee, rugpaBnuMyeckas 4acTb HacOCOB
TPE(D) cepwnin 1000 1 2000 1 rugpaenmyeckas 4acTb HaCOCOB
TP(D) cepwi 100, 200 u 300 COOTBETCTBYIOLUMX MapOK
oavHakoBbl. [lanee npvBOauMTCs TexHWYeckas WHdopmaums
no Hacocam TP(D) cepuin 100, 200, 300.

GR 8262 — GR 8261

Puc. 27. TP cepvm 100 1 cepumn 200

TexHn4YeckKue paHHble

Mopava: 0o 90 m¥/4
Hanop: no27 m
TemnepaTypa nepeka4msaemomn
XUOKOCTH:

(TP cepwuu 100)
(TP cepum 200)
Makc. paboyee naBnenve

oT -25°C po +110°C
ot -25°C go +140°C
16 6ap

KoHcTpyKuus

Basosble Hacocel TP cepum 100 m TP cepum 200 -
OfHOCTYMeH4YaTble LeHTPO6GEeXHble Hacocbl C narpybkamu
B nuHuI0. BcacbiBawowmii M HanopHbl NaTpyokn  UMerT
OJMHaKOBble AMaMeTpbl.

Hacocel TPE cepun 100 npon3BogaTcs TOMbKO B OQUHAPHOM
MCMOSTHEHUN.

Hacocbl TP cepum 200 nocTtaBnsaioTcAa Kak B OOWHAPHOM
TPE, Tak 1 B caBoeHHoM TPED ucnonHeHusx.

YnnotHeHne Bana Hacoca — TOpLOBOEe
HepagarpyxeHHoe. Ban Hacoca xecTko coeguHeH
aneKkTpoaBuraTens npyu NoOMoLLM CBEPTHON MydThl.

KOHCTpYKUMA Hacoca MO3BONAET CHATb TOMIOBHYKO 4acTb
Hacoca (gBuratens, oHapb U pabodee Koneco) 6e3 MofHOro
LEMOHTaXa Hacoca ¢ Tpy60onpoBoaa.

CQOBoOeHHble HacoCbl MPeACTaBnAlT co60W ABe napansienbHO
COedVHEHHbIE TOMIOBHbIE 4acTu (pabo4ee Koneco, TOPLOBOE
YNNOTHEHWE, Ban, SMeKTpoAaBuratenb) B OQHOM KoOpmyce.
BcTpoeHHbIN 06paTHbIv KnanaH coBOEHHOr0 Hacoca OTKpbIBaeTCs
NOTOKOM NepekKaynBaeMom XXMAKOCTU U MPENATCTBYET 06paTHOMY
TOKY XWOKOCTW Yepes pe3epBHbI Hacoc.

PaguanbHble v oceBble yCuns BOCMPUHUMAIOTCSA NOALLMMHUKAMM
3NeKTpoABUraTens, nodToMy AOMOSNHUTESNbHbIE MOALUMIMHUKM
B HACOCHOW 4acTu He TpebytoTcs.

Hacocbl ¢ 6poH30BbIM WCMONHEHNEM Kopnyca (Bepcus B)
npepgHasHa4YeHbl Ona UUMpKynauuMmM BoAbl B CUCTeMax rops4ero
BOJOCHAOXeHUS.

oAMHapHoe
C Basiom

oV

GRUNDFOS 2\

TPE, TPED

TMO02 5394 2802

Puc. 28. Pa3pes Hacoca TP cepun 100 (c pe3b60BbIM npucoe-
OVHEHNEM)

Martepuanbsl TP cepun 100

Mos.  HaumeHosanue Matepuansi EN/DIN
9 Kopnyc Hacoca YyryH EN -GJL-200 0.6020
pry BpoHsa CuSn10 2.1093

2 Pa6ouee koneco Hepx. ctane 1.4301
Ban Hepx. ctane 1.4057

4 Mydpra YyryH EN -GJL-400 0.7040
Yyryn EN -GJL-250 0.6025

5 Poraps Bpokaa 2.1093

Peanna EPDM

Kap6up Bonbtpama
Kap6ua kpemHus

BTopuyHoe ynnotHeHne

BpaluatoLieecst KonbLo
YNNOTHEHUA

pachnt ¢ nponuTtkon
CUHTETU4YECKOI CMOIon
Kap6ua kpemHus

HenopswxHoe KonbLO
YNNOTHEHUA

TMO2 5394 2802

Puc. 29. Pa3pes ogHogasHoro Hacoca TP cepun 200
(c hrnaHueBbIM NPUCOEOMHEHMEM)

Martepuanbl TP cepuu 200

MNos. HavmeHoBaHue Marepuanb! EN/DIN

YyryH EN -GJL-250 0.6025

Kopnyc Hacoca

BpoHsa CuSn10 2.1093

2 Pa6o4yee koneco Hepx. ctanb 1.4301
Ban Hepx. ctane 1.4305

4 Mydpra YyryH EN -GJL-400 0.7040
YyryH EN -GJL-250 0.6025

5 Porape Bpotza 21093

BTopu4Hoe ynnoTHeHve

Peanna EPDM

BpaluatoLeecsi konbLo

YNNOTHEeHUsA

Kap6un Bonbpama

HSI'IO,ELBM)KHOe KOnbuo
ynnoTHeHus

Ipacut ¢ nponuTkoii

CUHTETU4ECKOI CMONON

Kap6un Bonbtpama




TPE, TPED

TopuoBoe ynnoTtHeHue Bana

Hacocbl nocrasnsiTcs co cnegyowiuMmn TmnamMun yI'IJ'IOTHeHVII7I
Bana:

e BUBE
CraHgapTHoe ynnoTHeHve Tuna B (C pe3nHoBbLIM CUNbGOHOM).

Matepuans! konew napbl TpeHus: kapbua Bonbdpama/kapbmg
KpeMHus. Matepuan KosnbLa BTO-pU4HOro ynnotHeHus: EPDM

* RUUE

CtaHpapTHoe ynnoTHeHve Tuna R (C  ynnoTHUTENbHbIM
KOMNbLIOM KPYIJIOr0 CEeYEHUst C YMEHbLUEHHOW NoLansio
KOHTakTa Koney, TpeHus). MaTepuanbl konew napbl TPeHUs:

kapbup Bonbdpama/kapbug Bonbgpama. MaTtepuan konbua
BTOPUYHOIO yMnoTHeHns: EPDM

* GQQE

CraHpapTHoe ynnoTHeHne Tuna G (C Pe3nHOBbLIM CWIib-
(HOHOM C YMEHbLLUEHHOM NIoLLaAblo KOHTaKTa KomneL, TpeHus).
Matepuanbl Konew napbl TpeHusi: Kapbup KpeMHus/kapbug
KpemHus. MaTepuan KonbLa BTOPUYHOMO ynnoTHeHus: EPDM.

BapuaHTbl yMfOTHEHUA B 3aBMCUMOCTM OT Tuna nepe-
KauMBaeMoWm XWOKOCTU CM. B Cnucke nepekadynBaembix
XupakocTed (c. 38-39).

MpucoeanHeHus
Pesbb6oBoe npucoeanHeHne HacocoB TP cepum 100
cooTBeTcTBYeT ISO 228-1.

®naHueBble npucoeanHeHns cooteetcTByoT EN  1092-2
n ISO 7005-2:

0o DN 65
ot DN 80 go DN 100

PN 6/10
PN 6 nnn PN 10

Oco6eHHOCTU M NpenmMyLLecTBa

Hacocbl TP cepun 100 wn 200 o6bnagatoT crnegyoowmmm
0COBEHHOCTAMN U NPEUMyLLIECTBAMMU:

* ONTMMU3MPOBaHHbIE FTMAPaBNMYECKUe
XapaKTepuUCTUKM, NoBbiweHHbIN KM

— OKOHOMUS 3MEKTPOIHEPI M.
e dnekTpoaBuUraTesnb

IE3

B craHpapte |IEC 60034-30 (okTs6pb 2008 r.) ycTaHOBREHO
Tpn Kknacca sHeproaddektusHocTn |E (International Energy
Efficiency — MexgyHapogHas 3HeproadeKTMBHOCTb) OfHO-
CKOPOCTHbIX TpexdasHbIX aCMHXPOHHBIX 3NeKTpoaBurartenen
C KOPOTKO3aMKHYTbIM poTopoM: IE1 — cTaHaapTHbIN Knacc aHep-
roaeKTUBHOCTN (MPUMEPHO 3SKBUBASIEHTEH KNacCy 3Hepro-
acpdekTnBHOCTM EFF2, npumeHsiemomy cerivac B Espone; IE2
— BbICOKMIA KIacC 3HeproaheKTBHOCTUN (MPUMEPHO 3KBUBA-
NeHTeH Kraccy 3HeproadpdekTnsHocTn EFF1, ngeHtnyeH knac-
cy aHeproaddekTmeHocT EPAct B CLUA); IE3 — BbicLuniA knacc
3HEpProaPeKTMBHOCTM (HOBbIA Knacc 3HeproddheKTUBHO-
cTn ana EBponbl, ngeHTU4eH knaccy 3sHeproaddeKTUBHOCTM
«NEMA Premium» B CLUA).

—Hacoc ocHalLeH anekTpoasuratenem aHeproseKTMBHOCTbIO
IE3 co BCTpOEHHbIM HaCTOTHbIM Npeobpa3oBaTesieM u CUCTEMON
ynpasfieHns, 3TO NO3BOMNSET aBTOMATUYECKN KOPPEeKTUpoBaTb
pabo4yme xapaKTepuCTUKU Hacoca MoA TeKylimMe YCnoBus
paboTbl cuctembl. YTO B CBOK oO4Yepedb MNO3BONSAET MWHU-
MU3MPOBaTb 3HEPronoTpebrieHMe Hacoca U OMTMMU3MPOBaTb
paboTy CUCTEMBI.

* Pabouee KOIECO M CMEHHOE KOJIbLIO LLieNIeBOro
YNJIOTHEHUSA U3 Hep)XXaBeloLen cTanum

¢ KaTtachope3sHoe NoKpbITe YyryHHbIX geTaneu

— Koppo3noHHas CTONKOCTb.

* MoaynbHasa KOHCTPYKLMUSA

— Y0o6CTBO TEXHNYECKOTO OBCTYXXMBaHUS.

¢ KoHcTpykumnsa «UH-nanH»

— CHuxeHne 3aTtpaTt Ha MOHTaX CUCTEMBbI.

o™
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10. Hacocbl TPE Ha 6a3e
TP cepun 300

Puc. 30. TP cepumn 300

TexHU4yeckKue paHHble
Mopava:

Hanop:

TemnepaTypa nepeka4ynBaemomn

0o 825 MYy
0o 93 m

XXUOKOCTW: ot -25°C go + 140°C
Makc. pabo4ee nasneHve 16 6ap
KoHcTpyKuua

Basosble Hacocel TP cepun 300 — opHOCTyneH4aTtble

LieHTPOb6EXHbIE HAcOoChl ¢ NaTpybkamu B nMHUIO. BecacbisatoLummn
M HanopHbIN NaTpyokn MMeroT OQMHAKOBbIE AMaMeTpbl.

Hacoc ocHalleH MexaHUW4YecKum ynnoTHeHWeMm Bana wu
ACWHXPOHHbLIM 3NeKTpoABuUraTeneM C BO3QYLUHbIM  OXJaX-
OeHneM. Hacocbl nocTtaBnsaloTcs kak B ognHapHoMm TPE, Tak n
B caBoeHHoM TPED ucnonHeHusx.

YnnoTtHeHMe Bana Hacoca — MexaHW4eckoe oauHapHoe
HepaarpyxeHHoe. Ban Hacoca XeCTKO COefMHEeH C BanoMm
anekTpoasuraTesia npyu nOMoOLLUM LLUNOHOYHOIo coegnHEeHUs.

KOHCTpyKUMA Hacoca MO3BONAET CHATb  FOMOBHYIO YacTb
Hacoca (gBurartenb, oHapb U pabo4ee Koreco) 6e3 nonHoro
LEeMOHTaxa Hacoca ¢ Tpy6onposopaa.

COBoeHHble Hacochl MpPeAcTaBnsaloT cobon Ase napanfesnibHoO
COe[IMHEHHbIE TONOBHbIE 4acTN B OOHOM Kopryce. BCTpoeHHbI
obpaTHbIf KnanaH COBOEHHOrO Hacoca OTKPbIBAETCH MOTOKOM
nepeka4ymBaeMoi XWAKOCTU U NPEnATCTBYeT 06paTHOMY TOKY
XXNOKOCTW B Pe3epBHbIA HACOC.

TMO02 4984 3202

Puc. 31. Paspes Hacoca TP cepun 300

oV
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Matepuansl TP cepum 300

TPE, TPED

Mo3. HaumeHoBaHue Martepuanb! EN/DIN
1 Kopnyc Hacoca YyryH EN -GJL-250 EN-JL 1040
YyryH EN -GJL-200 EN-JL 1030
2 Pa6o4ee koneco
BpoHsa 2.1096.01

Ban / mycpra

Cranb / Hepx. ctans

1.4301/1.0301

®oHapb / ronoea
Hacoca

YyryH EN -GJL-250

EN-JL 1040

BTOpI/I‘—IHOe ynnoTHeHne

Peanna EPDM

BpaluatoLieecsi KonbLo
YNNOTHEHUA

Mpadour,
Kapova KpeMHUs

HeI'IOF\BVI)KHOe KONnbUO

Kap6un kpemuus

YNNOTHEHUA

TopuoBoe ynnoTHeHue Bana

Hacocbl nocraenstoTtcsa co cregywowiMmn TnamMu yI'IJ'IOTHeHVIVI
Bana:

* BAQE
CraHpgapTHOe ynnoTHeHue Tvna B (¢ pe3avHoBbIM CnbGOHOM).

Matepuansl Konew, napbl TPeHusi: rpadut/kapbup KpemHus.
MaTtepwuan Konbua BTOPUYHOrO ynnoTHeHns: EPDM.

* GQQE

CraHpapTHoe ynnoTtHeHue Tuna G (C pe3vHOBbLIM CUITbOHOM,
C YMEHbLUEHHOW nNoLwafbio KOHTakTa Koney TpeHwus).
MaTtepuanb! komnew napbl TPeHWs: Kapbup KpemHus/kapoug
KpemHus. MaTtepuan Konbua BTOPUYHOMO ynnoTHeHus: EPDM.

BapuvaHTbl ynnoTtHeHun, B 3aBMCMMOCTM OT Tuna mnepeka-
YMBAEMOW XUOKOCTU (CM. CMIMCOK NepekaynBaeMblX XUOKOCTEN
c. 38).

MpucoeanHeHus

®dnaHuesble npucoegnHeHus PN16
EN 1092-2 1 ISO 7005-2.

COOTBETCTBYHOT

Oco6eHHOCTN M NpenmMyLLecTBa
Hacocbl TPE cepun 300 obnapatoT crnegylowimmMum OCO6EH-
HOCTAMU U npenmyLlecTBamu:

¢  ONTUMWU3MpPOBaHHbIE rMAPaABINYECKNE XapaKTEePUCTUKW,
noBbiWeHHbI KN4

— OKoHOMKSA AJIEKTPO3HEPrnn.

e OneKktpopasurarenb

— Hacoc ocHauleH anektpogsurarefneMm sHeproapdeKTnBHO-
cTblo |[E3 co BCTPOEHHBIM YaCcTOTHBIM Npeobpa3oBaTesnieM u
CMCTEMON ynpaBfieHus, 3TO NO3BONAET aBTOMATUYECKN KOp-
pekTupoBaTb paboyme XapakTepuCTMKM Hacoca nop Teky-
Lwme ycnosusi paboTbl cUCTEMbI. YTO B CBOIO O4epefb No3BO-
NAeT MYHU-MU3NPOBaTb 3HepronoTpebneHme Hacoca 1 onTu-
MU3MpoBaTb PaboTy CUCTEMBI.

¢ Kartachope3Hoe nokpbiTUE YyryHHbIX geTaneun
— Koppo3uoHHas CTONKOCTb.

* MopaynbHaa KOHCTPYKUUS
— YOo6CTBO TEXHUHECKOro 06CNYXMUBAHUA.

o KoHctpykums «UH-nanH»
— CHwXeHue 3aTpaT Ha MOHTaX CUCTEMbI.
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11. YcnoBus akcnnyaTtauum

OrpaHu4eHus NO AaBNEHUIO

MuHMManbHbIA NOAMNOP Ha Bbixoae

B Tabnuue ykasaHbl 3Ha4eHs MMHMMAarbHOro nognopa [6ap] Ha
BXOfle B HACOC B 3aBMCUMOCTM OT TemnepaTypbl BOfbI.

TPE(D), 2900 mMuH-1

Mapka Hacoca P [6ap]
20°C  60°C 90°C 110°C 120°C 140°C

TPE 25-50/2 R 0.1 0.1 0.1 0.8 1.4 3.1
TPE 25-90/2 R 0.1 0.1 0.1 0.8 1.4 3.1
TPE 32-50/2 R 0.1 0.1 0.1 0.8 1.4 3.1
TPE 32-90/2 R 0.1 0.1 0.1 0.8 1.4 3.1
TPE (D) 32-60/2 0.1 0.1 0.2 1.0 1.5 3.2
TPE (D)32-120/2 0.1 0.2 0.7 1.5 2.0 3.7
TPE (D)32-150/2 0.1 0.3 0.8 1.6 2.1 3.8
TPE (D)32-180/2 0.5 0.7 1.2 2.0 2.5 4.2
TPE (D)32-230/2 0.7 0.9 1.4 2.2 2.7 4.4
TPE (D)32-200/2 0.1 0.1 0.2 0.9 1.5 3.1
TPE (D)32-250/2 0.1 0.1 0.3 1.0 1.6 3.2
TPE (D)32-320/2 0.1 0.1 0.6 1.3 1.9 3.5
TPE (D)32-380/2 0.1 0.2 0.7 1.4 2.0 3.6
TPE (D)32-460/2 0.1 0.2 0.7 1.4 1.9 3.6
TPE (D)32-580/2 0.2 0.4 0.9 1.6 2.2 3.8
TPE (D)40-60/2 0.1 0.1 0.5 1.2 1.8 3.5
TPE 40-90/2 0.1 0.1 0.1 0.8 1.4 3.1
TPE (D)40-120/2 0.1 0.1 0.4 1.2 1.7 3.4
TPE 40-180/2 0.1 0.2 0.7 1.5 2.0 3.7
TPE (D)40-190/2 0.1 0.3 0.8 1.6 2.1 3.8
TPE (D)40-230/2 0.7 0.9 1.4 2.2 2.7 4.4
TPE (D)40-270/2 0.7 0.9 1.4 2.2 2.7 4.4
TPE (D)40-240/2 0.1 0.1 0.4 1.1 1.7 3.3
TPE (D)40-300/2 0.1 0.1 0.1 0.9 1.4 3.0
TPE (D)40-360/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D)40-470/2 0.1 0.1 0.4 1.1 1.6 3.3
TPE (D)40-580/2 0.2 0.4 0.9 1.6 2.1 3.8
TPE (D)50-60/2 0.1 0.1 0.4 1.1 1.7 3.4
TPE (D)50-120/2 0.1 0.2 0.7 1.5 2.0 3.7
TPE (D)50-180/2 0.1 0.2 0.7 1.4 2.0 3.7
TPE (D)50-160/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D)50-190/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D)50-240/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D)50-290/2 0.1 0.1 0.2 0.9 1.5 3.1
TPE (D)50-360/2 0.1 0.1 0.2 1.0 1.5 3.1
TPE (D)50-430/2 0.1 0.1 0.4 1.1 1.6 3.3
TPE (D)50-440/2 0.1 0.1 0.4 1.1 1.6 3.3
TPE (D)50-570/2 0.1 0.3 0.8 1.6 2.1 3.7
TPE (D)50-710/2 0.6 0.8 1.3 2.0 2.6 4.2
TPE (D)50-830/2 0.5 0.7 1.2 2.0 2.5 4.1
TPE (D)50-900/2 1.0 1.2 1.7 2.4 3.0 4.6

Mapka Hacoca P [6ap]
20°C  60°C 90°C 110°C 120°C 140°C
TPE (D) 65-60/2 0.1 0.3 0.8 1.5 2.1 3.8
TPE (D) 65-120/2 0.5 0.7 1.2 2.0 2.5 4.2
TPE (D) 65-180/2 0.3 0.5 1.0 1.8 2.3 4.0
TPE (D) 65-190/2 0.1 0.1 0.1 0.7 1.3 2.9
TPE (D) 65-230/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D) 65-260/2 0.1 0.1 0.1 0.8 1.4 3.0
TPE (D) 65-340/2 0.1 0.1 0.2 0.9 14 3.1
TPE (D) 65-410/2 0.1 0.1 0.2 0.9 1.4 3.1
TPE (D) 65-460/2 0.1 0.1 0.2 1.0 1.5 3.1
TPE (D) 65-550/2 0.1 0.1 0.3 1.0 1.6 3.2
TPE (D) 65-660/2 0.1 0.1 0.4 1.1 1.6 3.3
TPE (D) 65-720/2 0.1 0.1 0.6 1.3 1.9 3.5
TPE (D) 80-1202 1.2 1.4 1.9 2.7 3.2 4.9
TPE (D) 80-140/2 0.1 0.2 0.7 1.4 1.9 3.6
TPE (D) 80-180/2 0.1 0.1 0.3 1.1 1.6 3.2
TPE (D) 80-210/2 0.1 0.1 0.4 1.1 1.7 3.3
TPE (D) 80-240/2 0.1 0.1 0.6 1.3 1.8 3.5
TPE (D) 80-250/2 0.1 0.3 0.8 1.6 2.1 3.7
TPE (D) 80-330/2 0.1 0.2 0.7 1.4 2.0 3.6
TPE (D) 80-400/2 0.2 0.4 0.9 1.7 2.2 3.8
TPE (D) 80-520/2 0.1 0.2 0.7 1.4 1.9 3.6
TPE (D) 80-570/2 0.1 0.3 0.8 1.6 2.1 3.7
TPE(D)100-120/2 1.9 2.1 2.6 3.4 3.9 5.6
TPE(D)100-160/2 0.1 0.1 0.6 1.3 1.9 3.5
TPE(D)100-200/2 0.1 0.1 0.4 1.2 1.7 3.3
TPE(D)100-240/2 0.1 0.1 0.5 1.3 1.8 3.4
TPE(D)100-250/2 0.6 0.8 1.3 2.0 2.5 4.2
TPE(D)100-310/2 0.6 0.8 1.3 2.0 2.6 4.2
TPE(D)100-360/2 0.6 0.8 1.3 2.0 2.6 4.2
TPE(D)100-390/2 1.0 1.2 1.7 2.4 3.0 4.6
TPE(D), 1450 muH-1
Mapka Hacoca P [6ap]
20°C  60°C 90°C 110°C 120°C 140°C
TPE(D) 32-30/4 0.1 0.1 0.1 0.8 1.4 3.1
TPE(D) 32-40/4 0.1 0.1 0.1 0.9 1.4 3.1
TPE(D) 32-60/4 0.1 0.1 0.3 1.1 1.6 3.3
TPE(D) 32-80/4 0.1 0.1 0.1 0.5 1.1 2.7
TPE(D) 32-100/4 0.1 0.1 0.1 0.5 1.1 2.7
TPE(D) 32-120/4 0.1 0.1 0.1 0.6 1.1 2.7
TPE(D) 40-30/4 0.1 0.1 0.2 0.9 1.5 3.2
TPE  40-60/4 0.1 0.1 0.1 0.8 1.4 3.1
TPE(D) 40-90/4 0.1 0.1 0.3 1.0 1.6 3.3
TPE(D) 40-100/4 0.1 0.1 0.2 0.9 1.5 3.1
TPE(D) 40-130/4 0.1 0.1 0.1 0.7 1.2 2.8
TPE(D) 40-160/4 0.1 0.1 0.2 0.9 1.5 3.1
TPE(D) 50-30/4 0.1 0.1 0.1 0.9 1.4 3.1
TPE(D) 50-60/4 0.1 0.1 0.2 0.9 1.5 3.2
TPE(D) 50-90/4 0.1 0.1 0.1 0.6 1.1 2.8
TPE(D) 50-110/4 0.1 0.1 0.1 0.6 1.1 2.8
TPE(D) 50-130/4 0.1 0.1 0.1 0.7 1.2 2.8
TPE(D) 50-160/4 0.1 0.1 0.1 0.7 1.3 2.9
TPE(D) 50-190/4 0.1 0.1 0.1 0.9 1.4 3.0
TPE(D) 50-230/4 0.1 0.1 0.2 1.0 1.5 3.1
AN
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TPE(D), 1450 MuH-1

TPE, TPED

H< P6 - Pr-Pu.n. NPSH - H,

p [6ap] pX9
Mapka Hacoca
20°C 60°C 90°C 110°C 120°C 140°C
P6 — GapomeTpuyeckoe daeneHve. Ha ypoBHe mops
TPE(D) 65-30/4 0.1 0.2 0.7 1.5 2.0 3.7 6aPOMETPUHECKOE [ABIIEHNE MOXET GbITb MPUHSITO
TPE(D) 65-60/4 0.2 0.4 0.9 1.6 2.2 3.9 pasHbIM 10° Ma.
TPE(D) 65-90/4 0.1 0.1 0.1 0.6 1.1 27 Pt — MoTepy Ha TPeHWe BO BCackIBatoLLEM Tpy6onposoae
TPE(D) 65-110/4 0.1 0.1 0.1 0.6 1.1 2.7 npy MakcMasibHOM OXUAAEMOM pacxofe Hacoca, Ma.
TPE(D) 65-130/4 0.1 01 01 0.6 1.1 2.8 PH. n. — [i@BreHve HacbILLeHHbIX Napos, Ma, cM. Tabnuuy.
TPE(D) 65-150/4 0.1 0.1 01 06 1.2 2.8 p — MSIOTHOCTb MepeKaiMBaeMom XWOKOCTU B KI/M,
TPE(D) 65-170/4 0.1 0.1 0.1 0.6 1.2 2.8 CM. Ta6ny||_ly_
TPE(D) 65-240/4 0.1 0.1 0.1 0.8 1.3 29 g — YCKOPEHYe CBOBOAHOrO NafeHus, M/C.
TPE(D) 80-30/4 08 1.0 15 22 28 4.5 NPSH — napameTp Hacoca, XapakTepu3ylLuui BcCachbl-
TPE(D) 80-60/4 0.8 1.0 1.5 2.3 2.8 4.5 BAOLLLYl0 CMOCOBHOCTb. (MOXeT 6bITb MOnyYeH
TPE(D) 80-70/4 0.1 0.1 0.1 0.8 1.3 2.9 no kpuso NPSH npu makcum. pacxofe Hacoca.)
TPE(D) 80-90/4 0.1 0.1 0.1 0.7 1.2 2.8 H3 — 3anac = MMHUMYM 0,5 M.
TPE(D) 80-110/4 0.1 0.1 0.1 0.8 1.4 3.0 Ecnu paccuutaHHas BenuuvHa H oTpuuaTenbHa, TO ypoBeHb
TPE(D) 80-150/4 0.1 0.1 0.1 0.8 1.3 3.0 XUAKOCTU [OKEH 6bITh BbilLE YPOBHS YCTAHOBKM Hacoca.
TPE(D) 80-170/4 0.1 0.1 02 1.0 1.5 8.1 MokasaHusi MaHOBaKyyMMeTpa, YCTaHOBJIEHHOrO Ha BCachlBalo-
TPE(D) 80-240/4 0.1 0.1 0.3 1.0 1.5 3.2 Wwem cbraHue Hacoca, M3 ycnoBus obecreveHus GeckasuTa-
TPE(D) 80-270/4 0.1 0.1 0.2 0.9 1.5 3.1 LMOHHOW paboTbl MOryT 6bITb OnpefeneHsl Mo cregyoLlen
TPE(D) 80-340/4 0.1 0.1 0.3 1.1 1.6 3.2 ¢popmyne:
TPE(D) 100-30/4 0.8 1.0 1.5 2.2 2.8 45 Pacac > ((NPSH + Hg) x p x g - (1/2 x p x €2) - Ps + Py.n.) X0,00001
TPE(D) 100-60/4 0.6 0.8 1.3 2.0 2.6 4.3 o
c — CKOpOCTb MOTOKa MepeKaimBaemMomn >XWOKOCTM
TPE(D) 100-70/4 0.1 01 01 08 13 3.0 B TOYKE MOAKIIOYEHMS MaHOMeTpa, M/C.
TPE(D) 100-90/4 0.1 0.1 0.1 0.9 1.4 3.0
TPE(D)100-110/4 0.1 0.1 0.2 1.0 1.5 3.1 M
TPE(D)100-130/4 0.1 0.1 0.6 1.3 1.9 3.5 akcumanbHoe pasnexue
TPE(D)100-170/4 0.3 0.5 1.0 1.7 2.3 3.9 [laBnetue [AaBneHue cuctembl  [laBneHne onpeccoBKu
BNeHn
TPE(D)100-200/4 0.1 0.1 0.5 1.2 18 3.4 [6ap] [MMa] [6ap] [MMa]
TPE(D)100-250/4 0.1 0.2 0.7 1.4 2.0 3.6 PN 6 6 0.6 10 1.0
TPE(D)100-330/4 0.3 0.5 1.0 1.7 2.3 3.9 PN 6/PN 10 10 1.0 16 1.6
TPE(D)100-370/4 0.3 0.5 1.0 1.7 2.3 3.9 PN 16 16 1.6 24 2.4
TPE(D)125-110/4 0.1 0.1 0.1 0.9 1.4 3.0
TPE(D)125-130/4 0.1 0.1 0.2 0.9 1.5 3.1 Temneparypa A P un.
) [oC] [6ap]
TPE(D)125-160/4 0.1 0.1 0.3 1.0 1.5 3.2
TPE(D)125-210/4 0.1 0.1 0.3 1.0 1.6 3.2 15014.76
TPE(D)125-250/4 0.1 0.1 0.4 1.1 1.7 3.3 14043 61
TPE(D)125-320/4 0.1 0.1 0.3 1.0 16 3.2 1304270
TPE(D)125-360/4 0.1 0.1 0.4 1.2 1.7 3.3 1201199
TPE(D)150-130/4 0.1 0.1 0.4 11 16 33 :
TPE(D)150-160/4 0.1 0.1 0.4 11 17 3.3 110+-1.43
TPE(D)150-200/4 0.1 0.1 0.4 11 1.7 3.3 1004-1.01
TPE(D)150-220/4 0.1 0.1 05 1.2 1.8 3.4 901070
ﬂaBﬂeHMe Ha BXopge 801047
Ona  UCKNIOYEHNs BO3MOXHOCTM BO3HWKHOBEHUS KaBuTaLum 704-0.31 5
y6enutecb, 4TO [aBfeHMe Ha BXOAe B Hacoc 60fblue 6010.20 2
MUHMManbHO Aonyctumoro. [na npoBefeHusi MpOBEpPO4HHOro 5
pacuyeTa PeKOMEH/YeTCs WMCMonb3oBaTh CreAyloLylo opMyny, 50012 S
MO3BOSIAOLLYIO MOMYYUTL IGO0 AOMYCTUMYIO BbICOTY BCAChIBAHUS 400,07 %
Hacoca, nMbo Xe HeobXOoAMMYKO BbICOTY CTON6a >XWUAKOCTW Hapg <
chnaHuem Hacoca. 30+40.04 §
201-0.02 %
104-0.01 N
s
04 =

oV
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12. NepekaunBaemasi XXMQKOCTb

Tpe6oBaHus K NepeKka4ynBaemomn
XXUAKOCTHU

YucTble, ManoBA3KMUe, HearPeCcCBHbIE U HErOpYNe XUAKOCTH,
He cofiepxallme Kakux-nm6o TBepablX BKIIHOUEHWIA U BOMOKOH,
KOTOpble MOFYT MEXaHU4YECKW WUIN XMMUYECKU BO3OENCTBOBATh
Ha Hacoc (cM. CrMCOK nepexKaduBaeMbix XugkocTesi c. 38).

Mpumepb! XupKocTewn:

* BOJA LEHTPasbHbIX CUCTEM OTOMMNEHMS (PEKOMEHAYETCS, YTOObI
BOJa COOTBETCTBOBANa TPeOGOBAHUAM MPUHATLIX CTaHAAPTOB,
Hanpumep ctaHgapty CO 153-34.20.501-2003),

® XXWOKOCTU CUCTEM OXNaXOeHus),
* MPOMbILLSIEHHbIE XUOKOCTH,
e yMmsir4eHHas Bofa.

Ecnu nepekayvBaemas XnOKOCTb COAEPXMUT FMNKOSb UIN UHbIE
aHTUPM3bI, HACOC JOSIKEH BbITb YKOMMIIEKTOBAH YMNOTHEHNAMM
tvna RUUE nnn GQQE.

MepekaynBaHne XWOKOCTEW C OGOMbLWIMMU MO CPABHEHWUIO
C BOOOW 3HAYEHMAMM NIOTHOCTM NN KUHEMATUYECKOM BA3KOCTU
BbI3bIBaET:

® 3aMeTHOE CHUMXeHue rmapaBiind4eckKnx XxapakTepucTtuk,
® pPOCT NOTpebHOM MOLLHOCTM Ha Bany Hacoca.

Mpn nopbope Hacoca AN TMUKONbCOAEPXaLUUX pacTBOPOB
Heob6xoanMo ¢ nomolubio nporpammel WinCAPS  yunTbiBaTh
NOBbILUEHHbIE 3HA4YEHWS BABKOCTU U MIIOTHOCTU N, eCNIN TPebyeTcs,
3aKasblBaTb BbIGPaAHHbIA HACOC C aneKTpoaBuraTenem 60nbLuen
MOLLIHOCTW.

CrtaHpapTHble KOMbLEBblE YMNIOTHEHUSI KPYrNoro CceYeHus
13 pe3uHbl EPDM Haunyywmm o6pa3omM nogxodaTt Ansi BOAbI.
Ecnu BOAa COAEpPXWUT MUHepasibHble Macna unm XmMmu4eckue
BELLECTBA, UM NepekavymBaeTcs He Bofa, martepuasn pesuHbl
KOJlbLIEBbIX yI'IJ']OTHeHI/IVI A0JIKeH 6bITb COOTBeTCTByIOLLLI/IM
o6pa3om nogobpaH.

TemnepaTtypa XuUgKocTu

,D,onycmmaﬂ TeMnepartypa XWOKOCTWM 3aBUCUT OT TUNa

ynnoTHeHnss 1 Tuna Hacoca. [loxanyincrta, cmoTpute
HUXenpuBeaeHHyo Tabnuuy:
Twun Hacoca Tun ynnotHenms TemnepaTtypa
Bana
BUBE ot 0°C po +110°C
TP tes® — Ba0E__or0C 790
GQQE oT —25°C po +90°C
BUBE o1 0°C po +120°C
TP cepun 200 AUUE o1 0°C po +90°C
RUUE oT —25°C po +90°C
BAQE" ot1 0°C go +120°C
TP cepun 300 BQQE o1 0°C po +90°C
GQQE oT —25°C po +90°C
BQBE™* no +140°C

Ecnn Temnepartypa nepekaumBaemon XWOKOCTW MNpeBbiLaeT
+120°C, obpatutechb B Grundfos.

* B 3aBUCMMOCTM OT MapKu 4yryHa v 0651acT! UCNOSb30BaHNA Hacoca, MakcumarsnbHas
TemMnepatypa XUOKOCTU MOXeT 6bITb orpaHuyeHa MeCTHbIMW NpaBunamu.

** HectaHpapTHOe ynnoTHEHWe Bana, NocTaBnsaeTcs no 3anpocy.

TemnepaTtypa oKpy>xalLien cpeabl
OnekTtpoasuratenu IE3: +60°C.

Opyrve anekTpogsuratenu, B TOM
perynupyemble: +40°C.

CtaHpapTHble anekTpogsuratenn Grundfos 0603HavaloTCs Kak
asuratenn MG. YacTtoTHO-perynvpyemble ABuratenu umeroT
o6o3Ha4eHne MGE.

yucne 4acTOTHO-

Ecnu TemnepaTypa okpyxatowieri cpefbl npesbiwaetr +60°C
(nna peurateneit IE3) nnun +40°C (ona ppyrux anekTpoasura-
Tenen), a Takxe B Cryvae, KOraa Hacoc yCTaHOBJIEH Ha BbiCOTe
6onee 1000 M Hag, ypoBHEM MOpS, TO, U3 YCNOBUSA 06ecrneyeHns
Haanexallero oxnaxAeHusi, MOLLHOCTb Ha Bany 3MeKkTpoaBu-
ratens 6ygeTr cHwxeHa. Heobxogumo BbiGupaTb Asurartesb
C 3arnacom no MOLLHOCTW.

MG — IE2 u IE3 -anekTpoaBuratenu:
0.75-22 kBT, 2-noniocH. 2900 MuH"
0.75-15kBT1, 4-nontocH. 1450 MuH''
Siemens —IE2 un IE3-anekTpoasurarenu:
30-90kBT, 2-nontocH. 2900 MuH"'
18.5-90kBT, 4-noniocH. 1450 MuH'

o1 -30°C po +60°C

o1 —-30°C po +55°C

XpaHeHue: He Hxe —30°C
P2
(%] 1
100 <
< 2
% RN N
% : \‘\
70 =N [%0)
60 g
<
50 o)}
~
20 25 30 35 40 45 50 55 60 65 70 75 80 §
t[°C] Py
T T T T o
1000 2250 3500 4750 M E
Mos. Onucaxne
1 Siemens — |E2 1 |E3 -anekTpoasuratenu:
30-90 kBT, 2-nontocH. 2900 MuH'!
18.5-90«Br, 4-nontocH. 1450 mux"!
2 MG —IE2 u |E3-anekTpopsuratenm:
0.75-22 kBT, 2-noniocH. 2900 MuH'
0.75-15 BT, 4-nomtocH. 1450 MuH'!
Puc. 33. 3MBMCMOCTb MEXly MOLLHOCTb Ha Bany 3MeKTpoaBura-
Tens (P2) n TemnepaTypon okpy>atoLLien cpegbl.
v
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Cnuncok nepeKka4ymBaeMbIX

XuagkocTteun

Danee npuBogATca Hambonee pacrnpoCTpaHEHHbIE >XUMOKOCTU
M pekoMeHayemble AN WX MepekadnBaHua mMoamdumkaumm

HacoCoB.

Tabnuua HoCUT pekomMeHaaTenbHbIN XapakTep. Takue hakTopsl,

KakK:

¢ KOHLIEHTpaLms nepeKayBaemMon XuUOKoCTy;

e Temneparypa XULKOCTY;
e [aBneHve,

npucywine KOHerTHOFI cucTemMe, MOryT ckazaTbCA Ha XmMmu4de-
CKOW CTOMKOCTU onpepnesieHHoro sapvaHTa UCnonHeHus.

TPE, TPED

MpumeyaHus

A

MoxeT Bknto4aTh [06aBKM (MpUCafKV) UNKU BKITKOHYEHWS, KOTOpble
MOTyT CTaTb MPUYMHON HEMONAAOK TOPLIOBbIX

YNAOTHEHUI

3Ha4eHust NNOTHOCTU /MMM BA3KOCTU GOJbLUE, YEM Yy BOAbI.

310 HY>XXHO y4eCTb Npu pacyeTe MOLLHOCTW ABuUratens n Xxapakrepu-
CTUK Hacoca

JKnaKocTb He JOMKHA COAepXarb Bo3ayxa

Puck Kpmcrannmsaumm/ocaxneﬂmi Ha ynnoTHeHun Bana

XKunpgkocTb HepacTeopuMa B Boae

m{m|O|O

Pe3anHoBble yNNOTHEHWA JOMKHbI 6bITb 3aMeHeHbl anactomepom FKM
(Viton)

TpebyeTca kopnyc/pab. Koneco n3 6pOoH3bI

Puvck o6pasoBaHus nbfa Ha HepaboTatoLLemM Hacoce.

(HJaHHoe 06CTOATEeNbCTBO AENCTBUTENBHO TOMBKO AN HU3KOHAMOPHbIX
cABOeHHbIX Hacocos TPED.)

YnnotHeHue Bana

HdononHutenbHas
MNepekaunBaemas XuAKOCTb MNpumeyanus MHEbopMaLwa ) ) )
cepun 100 cepum 200 cepuu 300
Bopa
<+90°C BQQE AUUE BQQE
Bogabl noa3eMHbIX MICTOYHUKOB )
>+90°C BUBE BUBE EQSE@
o BUBE
MuTaTenbHas Boga KOTNOB, <+120°C (10+110°C) BUBE BAQE
Bopa cuctem oronnenua 0T+120°CR0+140°C - BUBE BQBE’
<+90°C BQQE AUUE BQQE
KongeHcar
>+90°C BUBE BUBE BAQE
<+90°C BQQE AUUE BQQE
YMmsir4eHHas Boaa C
>+90°C BUBE BUBE BAQE
pH>6.5, +40°C, BUBE BUBE
ConoHoBaras Boaa G 1000 ppt CT BQQE AUUE BQQE
AHTUhPU3LI
BAQE”
OTUNEHINNKONb B,D,H <+50°C, 50% gggg QBBE BQQE
GQQE
muuepwvH (ruuepons) B,D,H <50°C, 50% gggg QSSE (Bagglé
o o BQQE AUUE BQQE
AueTtaT kanus (CH3COOK) B,D,C,H <+50°C, 50% GQQE RUUE GQQE
o BQQE AUUE BQQE
®opmmart kanus (HCOOK) B,D,C,H <+50°C, 50% GQQE RUUE GQQE
BAQE”
BQQE AUUE
Mponunexrnukonb B,D,H BQQE
T GQQE RUUE
GQQE
Xnopwpg HaTpus (NaCl) B,D,C,H <+5°C, 30% gggg QBBE gg%lé
CuHTeTU4YecKue macna
CUnNnKoOHOBOE Macno B, E ggglé ELJSE ES%EE

OKoH4aHWe Tabnuubl Ha CrieaytoLLelt cTpaHuLe.

R B atom cnyvae BAQE He [omKHO MCNONb30BaTbCA AN NepekavnsBaHua nutbesor Bofel. [py Temnepatype cebiwe 90°C Grundfos
pekoMeHAayeT UCMOoNb30BaTh HACOChI C yNoTHeHsMn BBQE.

2 BAQE moxeT npumeHaTbCcs npu Temnepartypax Bbiwe 0°C.
9 YnnoTHeHwe Bana HecTaHLapTHOE M NMOCTaBMSETCA Mo 3anpocy.
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YnnoTHeHue Bana

MepekaunBaemas XuUAKOCTb MNpumeyaHus n?nr::*:::menbuaﬂ ) ™ )

pmaums

cepun 100 cepuu 200 cepumn 300

PactutenbHble macna
Kyypyanoe wacno B.F.E S0V prvitg sa0v
OnuBkoBoe mMacsno B,F,E <+80°C ggg\\//: ELLJJR//: gég\\;z
Apaxuncosoe macno B,F,E gggvj} 288&3 gé(olvz
Pancosoe macno D,B,F, E Bng\\//?’ 285\\;2 gég\\;:
CoeBoe macno B,F, E Bng\\//: 285://2 gég‘@
Motowme pacTeopbl
MbI0 (COMM XMPHBIX KUCOT) AE, (F) <+80°C (ggg\%w (AALLJJLLJJ\I/E)S’ (ggg\llz)°’
0O6e3xMpnBaTeNN Ha OCHOBE LLEnoYyen A E, (F) <+80°C (ggg\%m (:LLJJLLJJ\I/E)B] (BBQQg\IIE)S,
Okucnurenu
Mepekuch Bopgopoaa <+40°C, <2% ggglé 2832 BQQE
Conun
Mmapokap6oHat ammonusa (NH 4HCO3) A <+20°C, <15% BQQE AUUE BQQE
AueTtat kanbumsa (Ca(OOCCH3)2) A B <+20°C, <30% BQQE AUUE BQQE
Mmpopokap6onat kanua (KHCO3) A <+20°C, <20% BQQE AUUE BQQE
Kap6oHat kanus (K2C03) A <+20°C, <20% BQQE AUUE BQQE
MepmaHranat kanus (KMno4) A <+20°C, <10% BQQE AUUE BQQE
Cynbdart kanus (K2S04) A <+20°C, <20% BQQE AUUE BQQE
Auetat HaTpus (NaOOCCH 3) A <+20°C, <100% BQQE AUUE BQQE
Mmpopokap6oHat HaTpus (NaHCO03) A <+20°C, <2% BQQE AUUE BQQE
Kap6oHat HaTpusi (Na2C03) A <+20°C, <20% BQQE AUUE BQQE
Hutpart HaTpus (NaNO03) A <+20°C, <40% BQQE AUUE BQQE
Hutput HaTpumsi (NaNO2) A <+20°C, <40% BQQE AUUE BQQE
Oucboccpat HaTpusi (Na2HP04) A <+100°C, <30% BQQE AUUE BQQE
Tpudbocdart Hatpust (N a3P04) A <+90°C, <20% BQQE AUUE BQQE
Cynbdat HaTpus (Na2S04) A <+20°C, <20% BQQE AUUE BQQE
Cynbdput HaTpusi (Na2S03) A <+20°C, <1% BQQE AUUE BQQE
Llenouun
Mmppokeng ammonust (NH 40H) <+100°C, <30% BQQE AUUE BQQE
mapokenp kanbums (Ca(OH )2) <+100°C, <10% BQQE AUUE BQQE
Mmapokenp kanusa (KOH) <+20°C, <20% BQQE AUUE BQQE
'mppokeng HaTpus (NaOH) <+40°C, <20% BQQE AUUE BQQE

2)

3

B atom cnyvae BAQE He fOmMKHO MCNONb30BaTbCA ANS NepekayvBaHus nuTbeson BoAbl. Mpu Temnepatype cbiwe 90°C Grundfos
peKoMeHAyeT UCMOoNb30BaTh HACOCHI € ynNnoTHeHnaMn BBQE.

BAQE moxeT npumeHaTbCs npu Temnepartypax Bbie 0°C.
YnnoTHeHWe Bana HecTaHfapTHOE W MOCTaBnseTCsa No 3anpocy.
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13. OgHodbasHblie MGE —
anieKTpoasUraTenu

E-Hacocbl ¢ ogHOha3HbIMU
MGE-anekTpoaBuratensamm

Onektpoasuratenu GRUNDFOS MGE 71 n MGE 80
¢ MmetoT ogHOa3HOE CETEBOE COEANHEHME

e fBnATCA TpexdasHbIMU ACUMHXPOHHLIMU, C KOPOTKO-
3aMKHYTBIM POTOPOM 3NEKTPOABUraTENsMA, BbINMOMHEHHBIMU
B cooTBeTcTBMM C TpebosaHmamm |EC, DIN un VDE.
OnekTpoasurartenb BkoYaeT B cebs npeobpasosaresb
yacToTbl 1 Pl-perynatop.

* lcnonb3yloTcs B AgvanasoHax molHocten ot 0.37— 0.75 kBT,
1450 06/MuH; 1 0.37—-1.1 kBT, 2900 06/MWH.

Puc. 34 OpHodbasHbii MGE-anekTpogsurarens

Hanps>xeHune cetu

1 x 200-240 B + 10%, 50 / 60 I'w.

MnaBkni pe3epBHbIN NpefoXpaHUTenb
Onektpoasuratenu ot 0.37 kBT go 1.1 kB1: Makc. 10A.

MoryT wucnonb3oBaTbCsi Kak CTaHAapTHble, Tak W MnaBkue
6bICTPOAENCTBYIOLLME MPEAOXPAHUTENN, U NPEefoXpaHuTenu
C 3afepXKon cpabaTbiBaHus.

Tok yTeuku

ToK yTeyku Ha 3emso < 3.5 MA.

Toku yTeyku 3amepstotca B cootseTcTBum ¢ EN 60 355-1.
Bxopa / Bbixog

Myck /octaHoB

BHeLLHWIA 6ecnoTeHUmanbHbIA NepeksoyaTens.
HanpspkeHne: 5 B nocT. ToKa.

Cuna ToKa: < 5 MA.

Heo6xoamMmMo 1ncnonb3oBaTh 3KpaHNPOBaAHHbLIM Kabenb
(0.5-1.5mm* /28 — 16 A).

Lnchposoi Bxop,

BHeLLHWIA 6ecnoTeHUManbHbIA NepeksoyaTens.
HanpspkeHne: 5 B nocT. ToKa.

Cwuna Toka: < 5 MA.

Heob6xoanmmo ncnonb3oBaTh 3KPaHNPOBaHHbIN kabenb
(0.5-1.5mm* /28— 16 A).

oV
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CwvrHanbl 3afaHHbIX 3Ha4eHUN

e [loTeHumomeTp
0 - 10 B nocT. Toka, 10 KOM (4epe3 BHyTPeHHee HanpsXXeHue).

OKpaHMpoBaHHbIN Kabenb (nnowaap ceveHns MuH. 0.5 mm?
1 makc. 1.5 mw?).

MakcumanbHas gnnHa kaéens — 100 m.
e CurHan HanpsxkeHus
0 — 10 B nocT. Toka, Ri>50 kOm.

OonycTtnmoe oTknoHeHune: +0%/-3% B MakcrmanbHOM 3Hadye-
HUW 3HAYEHUN.

OKpaHNpOBaHHbIN Kabenb (Nnowaae cedeHnss MuH. 0.5 Mm?
n makc. 1.5 mm?).

MakcumanbHas annHa kaéens — 500 m.
e CwurHan cunbl Toka
MocT. Tok 0 — 20 MA / 4 — 20 MA, Ri>175 kOwm.

OonycTtnmoe oTknoHeHue: +0%/-3% B MakCUManbHOM cUrHasne
CUNbl TOKa.

OKpaHNpOoBaHHbIN Kabenb (Nnowaae cedeHnss MuH. 0.5 Mm?
n makc. 1.5 mm?).

MakcumanbHas onnHa kaéens — 500 m.
CurHanbl AaT4YUKoB
e CurHan HanpsxeHus

0 — 10 B noct. ToKa, Ri>50 kOM (4epe3 BHyTpeHHee
HanpskeHwue).

HonycTtnmoe oTknoHeHue: +0%/-3%.

OKpaHMpoBaHHbIN Kabenb (nnowiagb ceveHns MuH. 0.5 mm?
1 makc. 1.5 mw?).

MakcumanbHas gnnHa kaéens — 500 m.

e CurHan cunbl ToKa
MocT. Tok 0 — 20 MA / 4 — 20 MA, Ri>175 kOwm.
OonycTtnmoe oTknoHeHue: +0%/-3%.

OKpaHMpoBaHHbIN Kabenb (nnowaap ceveHnss MuH. 0.5 mm?
n makc. 1.5 mv2.

¢ MakcumarnbHas anvHa kabens — 500 m.

* OnEeKTPUYECKMI TOK Ha JaTumke: +24 B nocT. Toka, makc. 40 MA.
BbiBOA curHana

BecnoTeHumManbHbIN NEPEKMOHON KOHTaKT.

MakcumansHas KoHTakTHas Harpyska: 250 B nep. Toka, 2 A.
MuHMManbHasa KOHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKpaHVpoBaHHbIN Kabenb: 0.5 — 2.5 Mw?.

MakcumanbHas gnvHa kabens: 500 m.

LLnHa cBa3n

GRUNDFOS GENIbus npotokon, RS-485.

OKpaHVpOBaHHbIN OBYXXWUIbHbIA Kabenb C NMoLlaablo ceveHus
0.5-1.5 Mm%

MakcumanbsHas onnHa kaéens: 500 m.
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EMC (anekTpomarHuTHas
COBMECTUMOCTb)

N3nyyeHue:

CooTBeTCcTBYET OrpaHuyeHunsam no crtaHgapty EN 61 800-3,
1 kateropusi (HaceneHHble MyHKTbI), HEOrPaHUYEHHOe pacnpe-
pgenenwne, cooteetcTBytoee CISPR11, rpynna 1, knacc B.

3almLLeHHOCTb:

YnosneTtsopsieT TpeboBaHunam 1 1 2 kateropuin no EN 61 800-3.
HononHutensHasa wuHgopmMaums o EMC (anekTpomarHuTHas
COBMECTUMOCTb) HaxoaMTCs Ha CTp. 49.

Knacc 3awurbl

CraHpapTHbI Knacc 3awmTbl: IP 55.

Knacc nsonsuum

F (IEC 85).

TemnepaTtypa oKpy><atoLen cpeabl

Okcnnyartaums: ot -20°C go +40°C

XpaHeHue / TpaHcrnopTuposka: ot -40°C go +60°C
OTHOCUTeNbHas BNaXXHOCTb BO3AyXa

Makcumym 95%.

YpoBeHb 3ByKa

AnekTponeurarens HomuHanbHasi ckopocTb
(kBT) BpaLLEeHuUs Mo nacnopTty
(MuH")

YpoBeHb 3ByKa
(nBa)

1400 - 1500
1700 — 1800
2800 — 3000
3400 - 3600
1400 — 1500
055 1700 — 1800 %
2800 — 3000
3400 - 3600
1400 — 1500
1700 - 1800
2800 — 3000
3400 - 3600
11 2800 - 3000
3400 - 3600

0.37

0.75

Mopknio4vyeHue
1 x 200-240B, = 10%, 50/ 60 'y,
BHewwHuin
BbIKNOYaTENb
T
N
PE
 S— L

TMO02 0792 0101

3awmTa anekTpogBuratens

OnekTpoasurartenb He TpebyeT Kakor-nMMHO BHELLHEN 3alluThbl,
Tak Kak OH OCHalleH BCTPOEHHOW 3alMTON OT Meperpysku u
ToKa 6nokunpoBkm (IEC 34-11: TP 211).

JlononHutenbHas 3awuTa

Ecnu anekTponBuratenb NopkmiOYeH K 3eKTPOyCTaHOBKE, B
KOTOpPO aBTOMAaT 3alLLUUTHOIrO OTKJIIYEHUsI TOoka 3aMblKaeTcs
Ha 3emnio (ELCB) B kadecTBe [OOMOMHWUTENbHOM 3aliuThl, TO
aBTOMaT JOSIKEH UMETb CNeaytoLLy0 MapKUPOBKY:

- AN oAHOMa3HOro aneKTpoasurartens

ELCB

BHUMaHue: AsToMart 3alWMTHOIO OTKIIIOHYEHUS LOSKEH
cpabatbiBaTb, KOrga BO3HMKAET TOK 3aMblKaHus Ha 3emnto
C MOCTOAHHOW COCTaBnAloLWenR (NynbCUPYIOWUA TOK) WUnn
NpUCYTCTBYEeT TOMbKO MOCTOSIHHAsA COCTaBnsloLWas Toka
3aMblKaHVs Ha 3eMrio.

Myck / octaHOB Hacoca

Hacoc Bcerpa pomkeH BKMYaTbCA WM OTKMOYATbCH 4epes
KOHTaKT Myck/ocTaHoB unn ¢ nomolubtio nynsta R100. Mpwu
BK/TIOYEHUW/OTKIIIOYEHUN Hacoca C MOMOLLbID CEeTeBOro
BbIKMOYATENsA 4YMCNIO ero MNyckoB/OCTAHOBOB OrpPaHU4eHo.
DonyckaeTca 4 unkna B 4ac.

o™
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I1p0tw|e nogkKno4vyeHnd

Ha mMoHTaxHol anekTpocxeme (cM. puc. 35) nokasaHo NoaKmto-
YeHWe BHELLHNX KOHTAKTOB C HyNIEBbIM NOTEHUMANoM Ans nycka/
ocTaHoBa Hacoca, UMpoBoOi Bxod, AJSIA CUrHana BHELUHEro
BBO[A 32aHHOr0 3HAYEHWSI U CUrHANM3aLMU HEUCNPABHOCTM.

3ameyvaHue 1: Ecnv HeT coeAuHEHUs C BHELUHUM nepekn4a-
Tenem, BbiBOAbl 2 U 3 HEO6XOAMMO OCTaBUTL 3aKOPO4€eHHbIMU.

3amevaHue 2: B cootBeTCcTBUM C npasunamMmm TeEXHUKAN 6e3onac-
HOCTU NpoBoAa Ha BCeM NPOTAXeHUU O0JIKHbI 6bITb naonupoesa-
Hbl Opyr OT Apyra ¢ noMoLlbo chIJ'IeHHOVI naonaymn.

MpoBoda MOryT NoAKMYaThCs K CNeaylowmM rpynnam coeau-
HEHWI:

1. Bxoabl (BHELHWI curHan nyck / ocTaHoB, LuudpoBas yHK-
UM, 3afaHHOe 3HayeHVe W CuUrHanbl JaTyinka, KOHTaKThbl
1 -9, 1 coeguHeHns LWnHbI cBA3un, B, Y, A).

Bce Bxogpl n30nnpoBaHbl OT YacTen, NOAKMYEHHbIX K MeK-
TpoceTn, C NOMOLUbIO MOLLHOW 130nsaummn

2. Bbixop (pene cuctembl curHanusauun) Koutaktel NC, C,
NO ranbBaHu4eckun pa3Ba3aHbl C OPYrMMuK 351eKTpoLensiMu.
Mo 3ToW NpUYMHE Ha COOTBETCTBYHOLLMIA BbIXOA MOTYT Nnoaa-
BaTbCsl HanpshkeHWe NUTaHWs UK CBEPX-HU3KOE 3alUMTHOe
HanpsKeHue.

3. CeTb nutanusa (koHTakTbl N, PE, L).

oV
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‘ 0108 D . 1: Lndposoii Bxop
—+10/4-20mA L+ | 4-20 mA 9: 3emna
‘ A-—-F, 8:+24B
/M ‘ T 7: Bxon matumka
‘ B: RS-485B

Y: OKpaH
A: RS-485A

| euuAd

6: 3emna

5:+108B

4:3apaHoe 3HaueHne
3: 3emna

2: Myck/ocTaHoB

Puc. 35 Cxema nogknio4veHus
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14. TpexcpazHbie MGE -
anekTpoaBurarenu

E-Hacocbl ¢ Tpexda3HbIMuU
MGE-anekTpoasuratensamm

Onektpoasuratenu GRUNDFOS MGE 90, MGE 100, MGE 112
n MGE 132 sHeproacdhdekTMBHOCTbIO IE3

IE3

¢ [logkntoyarTcs K TpexdgasHon ceT nuTaHus

*  SBNSAIOTCH aCMHXPOHHLIMU ABUraTensiMu, ¢ KOPOTKO3aMKHY-
TbIM POTOPOM, BbINOSIHEHHBIMW B COOTBETCTBMMU C TpeboBa-
Husimu IEC, DIN n VDE. OnekTpoasurartenb BKIlo4aeT B cebs
npeo6pasosaTenb YacToTbl U Pl-perynaTop.

* lcnonb3yTca AnNA perynupoBaHus CKopocTu E-Hacocos.
VMcnonb3ytoTcsa B gnanasoHax moluHocTten ot 0.55 — 18.5 kBT,
1450 06/MuH, 1 0.75 — 22 kBT, 2900 06/MUH.

Puc. 36 TpexdasHbii MGE-anekTpoasuratens

HanpshxeHne nutaHus

3 x 380 - 480 B + 10%, 50/ 60 'y,

MnaBkni pe3epBHbIN NpefoXpaHuTenb
Onektpogsurarenu ot 0.55 go 5.5 kBT: Makc. 16A
OnekTtpoaBuratens — 7.5 kBT: Makc. 32A.

MOFyT MCNonb3oBaTbCA KakK CTaHAapTHble, TaK U MjaBkue
6bICTPOAENCTBYIOLLME NPEAOXPaHUTENN, U MpefoxpaHuTenmn
C 3afepXXKon cpabaTbiBaHus.

MowHocTb anekTpoasurartens (kBt)  Tok yteuku (MA)

0.55 go 3.0 <35
4.0 po 5.5 <5

5.5 kBT, 1400 — 1800 MuH -1 <10
7.5 <10
11-22 <10

Tokun yTeykn 3amepstotrcs B cootBeTcTBum ¢ EN 60 355-1 gns
anekTpoapsurartenen 0,55-7,5 kBT n EN 61-800-5-1 gnsa 11-22 kBT.

Bxop / Bbixop,

Myck / octaHOB

BHeLLHWIA 6ecnoTeHUmanbHbIA NepeksoyaTensb.
HanpspkeHne: 5 B nocT. Toka.

Cwvna Toka: < 5 MA.

Heob6xoammo ncnonb3oBaTh 9KPaHNPOBaHHbIN kabenb
(0.56-1.5Mmm2/28 — 16 A).

Lncposoi Bxop,

BHeluHWIA 6ecnoTeHUmManbHbIN NepeknioYaTenb.
HanpsixeHue: 5 B nocT. Toka.

Cwuna Toka: < 5 MA

Heob6xoamMmo ncnonb3oBaTh SKpaHHbIN Kabenb
(0.5-1.5Mmm2/28 — 16 A).

CurHanbl 3Ha4YeHun

¢ [loTeHunomeTp
0— 10 B nocT. Toka, 10 kKOM (4epe3 BHyTPEHHEE HanpsixeHue).
OKpaHupoBaHHbIi kabenb (0.5 — 1.5 Mmm2 / 28 — 16 A).
MakcumanbHas onnHa kaéens — 100 m.

e CurHan HanpskeHus
0 — 10 B nocT. Toka, R>50 KOm.

Honyctumoe oTknoHeHwe: +0%/-3% npu MakcMMasnbHOM
3HaYEHUN Hanps>KeHus.

OKpaHupoBaHHbIi kabenb (0.5 — 1.5 Mmm2 / 28 — 16 A).
MakcumanbHas annHa kaéens — 500 m.

e CurHan cusnbl Toka
MocT. Tok 0 — 20 MA / 4 — 20 MA, R>175 kKOwm.

Honyctumoe oTknoHeHve: +0%/-3% npu MakcMMasnbHOM
3Ha4YeHUM cusbl ToKa.

OkpaHupoBaHHbIi kabenb (0.5 — 1.5 Mm2 / 28 — 16 A).
MakcumanbHasa gnvHa kabens — 500 m.

CwurHanbl gat4ymka
e CurHan HanpsXeHus

0 — 10 B nocT. Toka, R>50 KOM (4epe3 BHyTpeHHee Hanps-
XeHue).

Honyctumoe oTknoHeHwe: +0%/-3% npu MakcMManbHOM
3HaYeHNN HanpsXKEHUS.

OKpaHUpoBaHHbIN kKabesnb (0.5 — 1.5 mm2 / 28 — 16 A).
MakcumanbHas gnnHa katens —500 m.
* CurHan cunbl Toka: nocT. Tok 0 —20 MA /4 —20 MA, R>175 Om.

Honyctumoe oTknoHeHue: +0%/-3% npu MakcMManbHOM
3Ha4YeHUM Cusbl ToKa.

OKpaHupoBaHHbIi kKabenb (0.5 — 1.5 Mmm2 / 28 — 16 A).
MakcumanbHas annHa kaéens — 500 m.
* OnekTpuyeckui Tok Ha gatumke: +24VDC, makc. 40 MA.

BbiBOa curHana

BecnoTeHumanbHbIN NEPeKMOHON KOHTaKT.

MakcumanbHas KoHTakTHas Harpy3ska: 250 B nep. Toka, 2 A.
MuHMManbHasa KOHTakTHas Harpyska: 5 B noct. Toka, 10 MA.
OKpaHWpoBaHHbI Kabesnb: 0.5 — 1.5 Mm2 / 28 — 16 A.
MakcumansHasn anuHa kaéens: 500 m.

LLinHa ces3amn

Mpotokon GRUNDFOS GENIbus, RS-485.
OKpaHUpoBaHHbIN kabenb (0.5 — 1.5 mm2 / 28 — 16 A).
MakcumanbHasa gavHa kabens: 500 m.
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EMC (anekTpomarHuTHas
COBMECTUMOCTb)

N3nyyeHwue:

CooTtBeTcTBYET OrpaHunyeHunam no ctaHgapty EN 61 800-3 gns
NepBON KaTeropun oKpyxxaroLLen cpepgpl (HaceneHHble MyHKTbI);
HeorpaHu4eHHoe pacnpegenenue, cootsetcTeytoee CISPR11,
rpynna 1, knacc B.

3almLeHHOCTb:

YpoosnetesopsieT Tpe6oBaHUsSM NEPBON W BTOPOW KaTeropwui
oKpyxatoLen cpefbl B cootBeTcTBumn EN 61 800-3.

Knacc 3awutbl

CrangaptHbin: IP 55 (IEC34-5).

Knacc nsonauumn

F (IEC 85).

TemnepaTtypa oKpy»xatoLen cpegbl

Bo Bpemsi pa6oTbl: ot -20°C po +40°C

Bo Bpems xpaHeHus/TpaHcnopTuposku: oT -40°C po +60°C.
OTHOCUTenbHas BAaXHOCTb BOo3Aayxa

Makcumym 95%.

3awumrta aneKkTpogBurartens

OnekTpogsuratens He TpebyeT [OOMOSMHUTENILHOW BHELUHeln
3alWmTbl. OnekTpoABuratenb MMeeT BCTPOEHHYH 3aluuTy oT
TOKa neperpyskun n 6nokuposku (IEC 34-11: TP 211).
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MopkntovyeHune
3 x 380-480 B, +10%, 50/ 60 'y

BHeLluHunin BbiKNto4aTesns

Makc. 16/32A T
L — — == L1
2 — ELCB‘: — Lo
L3 — : L3
PE ————

TMOO 9270 4696 @

JdononHutenbHas 3awmra

ABTOMAT 3aLLUTHOrO OTKIMOYEHWUS [OMKEH cpabaTbiBaTh, KOrAa
BO3HMKaET TOK 3aMblKaHWs YTEeYKM Ha 3eMSIl0 C MOCTOSHHOW
cocTaBnsilolenn (NyNbCUPYIOLUMA  MOCTOSIHHBIA  TOK) MW
NPUCYTCTBYeT TOMbKO MOCTOSIHHASA COCTaBnsawoLas Toka
3aMblKaHWs Ha 3eMIH0.

Ona 9TMX HacocoB [OnXeH OblTb WCMNONb30BaH asTomaTt
3alMTHOro OTKNo4YeHa Tnna B ¢ MapKVIpOBKOW

=] ao

Myck / octaHOB Hacoca

Hacoc Bcerga pormkeH BKMOYaTbCA M OTKIOYATbCH Yepes
KOHTaKT mnyck/ocTaHoB wnu ¢ nomoubto nynsta R100. lMpu
BK/IOYEHNW/OTKIIOYEHUN Hacoca C MOMOLLbIO  CEeTeBOro
BbIKNlOYaTENs 4YMCNIO €ro MycKoB/OCTAHOBOB OrpaHUYeHo.
HonyckaeTcs 4 uvkna B 4ac.
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I1p0tw|e nogkKno4vyeHnd

Ha MoHTaxHol anekTpocxeme (cM. puc. 37) nokasaHo
NOAKIIOYEHNE BHELUHUX KOHTAKTOB C HYNEBbIM MOTEHUManom
Ans nycka/ocTaHoBa Hacoca, BXOA UMPOBOro curHana ans
CurHasna BHeLUHero BBoAa 3ajaHHOro 3Ha4eH s M curHanmaaumm
HEeMcnpaBHOCTH.

3amevaHmne 1: Ecnm HeT coeguHEHUS C  BHELUHUM
nepeknkw4arenem, BbiBOAbI 2 1 3 Heo6X0OMMO OCTaBUTb
3aKOpO4eHHbIMWN.

3ameuyaHue 2: B coOTBETCTBUMM C NpaBunamy TEXHWUKM
6e30MacHOCTU MPOBOAA Ha BCEM MNPOTSXKEHUWM  [OJKHbI
6bITb M30MMPOBaHbl APYr OT Apyra C MOMOLLbI YCUNEHHOM
n3onaumn.

MpoBoga MoOryT nogkn4yaTbCs K crledylowum rpynnam
COENHEHUIA:

1. Bxopp! (BHELUHWIA curHan nyck / octaHoB, LudpoBas yHK-
UM, 3ajaHHoOe 3HayeHVe W CuUrHanbl JaTtyinka, KOHTaKTbl
1 -9, 1 coeguHeHuns LWnHbI cBA3Kn, B, Y, A).
Bce Bxoapl n3onnposaHbl OT YacTen, NOAKMIOYEHHbIX K 311eK-
TPOCETU, C MOMOLLbIO YCUIEHHOW U30NALMN.

2. Bbixog (pene cuctembl curHanuzauum) Kontaktel NC, C,
NO ranbBaHu4eckun pa3Ba3aHbl C OPYrMMK 31EKTPOLENSMU.
Mo 3ToW NpMYMHE Ha COOTBETCTBYHOLLMIA BbIXOA MOTYT Nnoaa-
BaTbCsl HANPs)XEHUE NMUTaHWS UM CBEPXHU3KOE 3aLLMTHOE.

3. Cetb nutaHus (koHTakTbl L, L, L).

0-10 Vv
1: Lndposoit Bxog ‘
9: 3emna ‘
£on At 8:+248B o)
‘ \_I—‘ T 7: Bxog gaTumka ‘ S
‘ ololalo] [ololo] B:RS-485B ‘ 5
1]9]8|7] [BIY[A| Y:3KpaH - Q
| A:RS-485A | 5
7777777777777 <
‘ STOP ‘ ;
)
‘ = 6:3emna ‘ y
‘ 20/420mAqimv = 5:+10B ‘ =
L‘ 4: 3apgaHoe 3HauyeHune F
‘ olololola] 3: 3emna ‘
6/5|4]3]|2] 2:Myck/ocTaHoB ‘
S I

Puc. 37 Cxema nogkntoveHus
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Tpexdra3Hbie MGE — anekTpoaBurartenu
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15. EMC n MmoHTaXx

EMC (anekTpomarHutHas
COBMECTUMOCTb)
N MOHTaX

O6was nHcopmauums

MOBBbILLEHHbIN CPOC Ha 3NEKTPUHECKME N ANEKTPOHHbIE YCTPOK-
CTBa ynpaBJIeHNs 1 3NEKTPOHHOE 060PYAOBaHME, BKIIlOHaloLLee
PLC u komnbloTepbl, BO Bcex obnactax 6usHeca, Tpebyer
MOSTHOrO COOTBETCTBUS 3TON NMPOAYKLMM CYLLECTBYIOLLMM CTaH-
paptam no EMC (anekTpomarHWTHOM coBMecTumocTu). Takxe
LOMKeH ObiTb NPOBEAEH COOTBETCTBYIOLLMM 06pa3oM MOHTaX
3TOro 060pyAoBaHUs.

Yro0 Takoe EMC (anekTpomarHuTHasi COBMECTUMOCTb)?

OnekTpoMarHMTHass COBMECTUMOCTb — 3TO CMOCOGHOCTb 3S1eK-
TPUYECKUX U 3NEKTPOHHBIX NPNOOPOB paboTaTb B dneKkTpomar-
HUTHOW cpefie 6e3 BO3[AENCTBUA Ha OKpYXaloLLyto cpegy u 6e3
BMeLlaTenbCcTBa ApYyrmx npnbéopoB MM YCTPOWUCTB B UX pabo-
Ty. EMC xapaktepu3yeTcsi AByMs KaTeropusmu: usnyyeHue
M 3aLUNLLEHHOCTD.

Usny4yeHvne

M3nyyeHve onpenensieTcs Kak aNeKTpUYecKMe U anekTpomar-
HUTHbIE MOMEXM BO Bpemsi paBoThl, KOTOpble MOryT yXyAllaTh
pa6oTy ApYrux yCTPOMCTB UMM CO34aBaTh MOMEXM B Pa3nuyHbIX
KOMMYHUKaLMAX, TAKUX Kak paguo Uimn TeneeuaeHve.

3awmueHHocTb

3aLmLLIEHHOCTb — 3TO CMOCOBHOCTL YCTPOMCTB paboTaTtb, HECMO-
TPA Ha NPUCYTCTBME 3NEKTPUHECKMX WK 3MEKTPOMAarHUTHbIX
romex, Taknx Kak MCKpoBasi MoMexa MIn BbICOKOYaCTOTHbIE NOss
OT Pa3fnyHbIX NepefaT4nkoB, MOOGUIIbHbLIX TENEOHOB U T.4.

E-Hacocbl n EMC

Ha Bcex E-Hacocax GRUNDFOS wumeetca otmetka CE u C,
yKasblBatoLlasi, 4To NPOAYKUMsi BbINOSIHEHA, B COOTBETCTBUM
TpeboaHusam EU (EBponeiickoro Cotoza), Asctpanum n Hosoiw
3enaHguu.

oV

GRUNDFOS 2\

TPE, TPED

EMC n CE C €
B

ce E-Hacocbl ypnosneTtBopsitoT TpeboBaHUAM  AUpPEK-
™B no EMC 89/336/EEC u wucnbiTbiBaloTCA No cTaHzapTy
EN 61 800-3. Bce E-Hacocbl o6opyaoBaHbl pagnodunbTpom
noAaBneHns Momex W BapucTopamu Ha BBoAe, ANS 3aluThbl
3MEKTPOHMKN OT CKAYKOB HaMpsd>KeHWs U MOMEX, NPUCYTCTBYHO-
LmX B ceTu. B To e camoe Bpems counsTp 6yAeT orpaHuymBath
3NeKTpMYecKne nomexm, Kotopble uanydaer E-Hacoc (snustoT
Ha MarucTpasbHylo CeTb 3nekTponutaHus). Bce ocTanbHbie
BBO/bl, BK/TIOYEHHbIE B 3MEKTPOHHOE YCTPOMCTBO, Takxe 6yayT
3alLUMLLEHBI OT CKa4kOB HamnpsXKeHWst U MOMeX, KOTopble MOryT
noepeauTb UM nomellaTb paboTe yCTponcTea.

Bonee Toro, mexaHun4eckue u OJIEKTPOHHblE KOHCTPYKUUK cae-
NaHbl Taknm o6pa30M, 4TO yCTpOlZCTBO MOXeT (pyHKLJ,I/IOHM-
poBaTtb YycCnewHO npu onpepnesieHHOM YpoBHE W3Nly4aeMbIX
SNEeKTPOMArHUTHbIX NomMex.

OrpaHuyeHms, no KoTopbiIM E-Hacockl UcMbITbIBaOTCA, onpeae-
neHbl ctaHgaptom EN 61 800-3.

Fpe moxHo ycTaHaBnnBaTb E-Hacocbl

Bce E-Hacockl ¢ MGE anektpogsuratensimm MoryT 6bITb MCMOSb-
30BaHbl 6€3 OrpaHNyYeHun B OBYX KaTeropusix OKpy>KatoLlewn
cpefibl, NepBas — HaceneHHbIe NMyHKTbI, BTOPas — NPOMbILLIEH-
Hble pavoHbI.

E-Hacocbl ¢ MMGE-anekTpoasuratensiMm MoryT MCrnosnb3o-
BaTbCs TONbKO B MPOMbILLMEHHbIX panoHax (BTopas kaTeropus).
Ecnu 31 Hacockl UCNOMnb3YIOTCA B HACENEHHbIX NyHKTax, Heob-
XoAMMa yCTaHOBKa [OMNOSHuUTENbHbIX EMC-thmnstpoB mexay
E-Hacocom v NCTOYHMKOM 311EKTPO3HEPTUN.

MepBas u BTOpasi KaTeropumn oKpyxaroLien cpegbl

MepBasi kaTeropusi OKpyXatolleln cpedbl (HaceneHHble MyH-
KTbl) — 3TO CTPOEHUS, HAMPSIMYIO COEAUHEHHbIE C ANEKTPOCETHLIO,
KOoTOpasi nofaeT HanpsiXeHue HU3KOM YacTOTbl NOTPEGUTENIO.

BTopasi kaTeropusi okpyxatoLei cpefbl (MPOMbILLNEHHbIE paii-
OHbI) BK/TOYAET CTPOEHUS, KOTOPbIE HAMPSIMYIO He COedVHEHbI
C 9MNeKTPOCETblo, MOJAOLLEN HANPSXKEHWE HWU3KOW 4acToTbl
noTpeGuTeNto. YpoBEHb SNMEKTPOMArHUTHBIX MOMEX MOXET ObITb
HaMHOTO BbILLIE, YeM Ha 06bEKTax NepBoOi KaTeropum.
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EMC u C-tick 0

Bce E-Hacocbl wumetoT oTmeTky C-tick, o3HavaroLyo
COOTBETCTBUE TpeboBaHusam no EMC.

C-tick nopTeepxpaeTt, 4TO 060pyOooOBaHWE COOTBETCTBYET
ctaHgaptam EC, a wucnbiTaHusi arperaToB npoBoAsTCs B
cootBetcTBMM EN 61 800-3.

Tonbko E-Hacockl ¢ MGE-anekTpoasuratensaMm MapkupoBaHbl
C-tick.
C-tick o3Ha4YaeT oTCyTCTBME 3NEKTPOMArHUTHbBIX N3NYy4EeHWUIA.

EMC n moHTaXx

E-Hacocbklc CEnC-tickoTMeTKaMn Npon3BOASATCA B COOTBETCTBUM
C Tpe6oBaHWsAM MO 3NeKTpoMarHMTHon coBMectumocTn (EMC).
370, opHako, He o3HavaeT, 4To E-Hacocbl 3almileHbl oT
BCEX WUCTOYHUKOB MOMEX, KOTOpble MOryT OblTb Ha MpakTuKe.
B HeKkoTOpbIX ycTaHOBKax BO3[eNCTBME MOXET MpPeBbICUTb
YPOBEHb, Ha KOTOPbLIN paccHnTaHo yCTPOMCTBO.

Kpome Toro, 6ecrnepeboiHas pabota B cpege C rnomexamu
npegnonaraet, 4TO MoOHTaxX E-HacocoB npousseneH
Ka4eCTBEHHO.

Hwxe npueegeHo onmcaHue npaBuUJIbHOroO MOHTaXka E-Hacocos.

MopkntoyeHne MGE k ceTu nepemMeHHOro Toka

MpakTvka nokasbiBaeT, 4YTO BHYTPU pacnpenenutesisHon
KOpPO6KM 4acTo co3fgaroTca 6onblune KabenbHble NeTnu, YToobbl
UMeTb 3anac Kabens. KoHeYHo, 3TO MOXeT ObITb MOSIe3HbIM,
HO OTHOCWUTENBbHO 3NIEKTPOMArHUTHOM COBMECTUMOCTM — 3TO
nnoxoe pelleHue, T. K. 3TU KabenbHble NeTnu 6yayT padoTaTb
Kak aHTEeHHbl BHYTPW pacnpenenutenbHon KopooKu.

YT106b1 M36EXaTb MNOJO6HLIX Npobnem, Kabenb WCTOYHUKA
NMepemMeHHOro Toka M ero npoBofa B pacnpenenvTenbHon
kopobke E-Hacoca pomkHbl 6bITb Kak MOXHO kopode. Ecnn
Heo6x0MMO, 3anacHon kabenb MOXET ObITb PACMONIOXEH BHE
E-Hacoca.

Ka6enu nepega4m curHanoB

Kabenu BHewHero BbikntodaTens BKIJ/BbIKI, undposoro
BX0o4a, a TakKXe 3a4aHHOro 3HayeHuss U YyBCTBUTESIbHOIO
JaTymka JOMKHbI GbITb 3KPaHUPOBAaHbI.

OKpaHMpoBaHue Kabenew JOMMKHO BbINOMHATLCA MOAKIIOHEHNEM
060MX KOHLOB KabenbHOM 060M04KM Ha Maccy Hacoca. Topel
3KPaHMPYIOLLIEN 060MOHKMN AOMHKEH HAXOAUTLCA HA MUHUMANbHO
BO3MOXHOM pPacCTOSHUM OT COEOVHUTENbHbIX 3aXWMOB, CM.
puc 38.

KoHubl NpoBOAOB, BBOAMMBIX B KIIEMMHYIO KOPOOKY

3MeKTpoABUraTensi Hacoca, [OJKHbl OblTb  MakcMMarbHO
KOPOTKUMM.

TMO3 0266 5004

Puc. 38 VYcrtaHoBKka ckob Ha kabesnb

CoepuHeHue ¢ pene curHana E-Hacoca

CoegvHenne ¢ pene (BbiBogbl NC, C, NO) po/mkHO 6bITb
BbIMOJSIHEHO C MOMOLLIbIO 3KPaHMPOBAHHOIo Kabensi.

CoepunHeHue c wmnHon GENIbus, A-Y-B

a) Mepsas ycTtaHOBKa Hacoca

Ons nopgknilo4eHMs K LWKWHE [OMKEeH OblTb WCNONb30BaH
3KPaHMPOBAaHHbIN 3-XUIbHbIV Kaberb.

TMO 30265 5004

Puc. 39 CoepauHeHve aKpaHMpOBaHHLIM 3-XWIbHBIM Kabenem
MeTannmyeckas ckoba ¢ 060MX KOHLIOB

e Ecnu E-Hacoc coeMHeH ¢ 3neKTPOHHbIM MPUGOPOM, NaHesbio
KOHTpOSA, KabeflbHOW KNEeMMOW, aHanorm4Hom mobon Ha
E-Hacoce, 3almMTHBIN 3KpaH JOMKEH ObiTb COeaNHEH C 3TOW
KabesibHOM KNeMMOMN.

TMO028841 0904

Puc.40 CoepvHeHve 9KpPaHUMPOBAHHBLIM  3-XWMbHLIM  Ka6ernem
— MeTannuyeckas ckoba Tonbko Ha KoHue E-Hacoca

6) 3ameHa Hacoca

* Ecnu B cywlecTByoLLEl YCTaHOBKE UCMOMNb30BaH 2-XKUIbHbIV
kabenb, coeguHeHWe [OMKHO OblTb MNPOM3BEAEHO, Kak
nokasaHo Ha pvc. 41.

TM028842 0904

Puc. 41 CoepuHeHve aKpaHMpPOBaHbIM 2-XWIbHBIM Kabenem

e Tpun UCMONb30BaHWUN 3-XKUIIbHOMO 3KPAHWMPOBAHHOTO Kabens
B CYLLECTBYIOLLIEN YCTAHOBKE, CM. MYHKT a.
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16. HacToTHOE perynupoBaHue

YacToTHbIN Npeob6pa3oBaTerb,
YCTPOUCTBO U NPUHLMN AEACTBUSA

YacToTHbIN Npeo6pa3oBartesb

Kak 6b1710 ynoMsHYTO paHee, 4YaCTOTHbIN npeobpasoBaTenb pery-
NVpYeT CKOPOCTb BpaLleHusi anekTpoasuratens. Moatomy o4eHb
BaXHO paccMoOTpeTb ero paboTty 6onee nogpo6Ho.

OcHoBHasl (PyHKLMUS U XapaKTepUCTUKN

XOpOLIJO M3BECTHO, YTO CKOPOCTb aCWMHXPOHHOro 3anekTpoaBura-
Tena B NepByk0 o4epenb 3aBUCUT OT Konmn4ecTsa NoJiko- COB 3eK-
TpoasuraTensa 1M 4actoTbl NOAaBaeMoro Hanpsa>xeHusa. AMI'IJ'lMTy,U,a
Hanps>XeHua U Harpy3ka Ha BaJl anekTpoaBuratensa Takxe Bius-
0T Ha CKOPOCTb, HO HE B ofuHakoBou cTeneHn. CnegoBaTenbHo,
M3MEHeHWe 4acToTbl TOKa MUTaHUSA — 3TO MAearnbHbIA MeToq pery-
IMpoBaHNA CKOPOCTU aCUHXPOHHOIrO 3anekTpoasuratensa. YT06bI
rapaHTMpoBaTb NpaBuiibHOE HaMar- HM4MBaHme aneKkTpoasurare-
ns, Takke Heo6X0AUMO MEHATb aMmInTyny Hanps>xeHusa.

M

f1>f2

TMOO 8876 3396

Puc. 42 CwmelleHne XapakTepuctukn Kpytawero MomMeHTa
anekTpoasuratena

KOHTpOnb 4acToThbl / HANPSXXEHUs MPUBOAUT K CMELLEHUIO XapakK-
TEPUCTMKN KPYTALLEro MOMEHTA, 3a CHET Y4Ero U3MEHSIETCs CKO-
pocTb. Ha puc. 42 npepctaBneHa xapakTepucTuKa KpyTsLero
MomeHTa anektpogsuratens (T), Kak yHKUMS CKOpocTu (n) npu
pasHbIX YacToTax / HanpsbkeHusx. Ha aTow xe guvarpamMme noka-
3aHa xapakTepucTuKa Harpysku Hacoca. Kak BugHo ns rpadmka,
CKOPOCTb MEHSIETCA 3a CYET M3MEHEHMS YacTOTbl / HaMPsXKEHWS
anekTpopsuratens. [peobpasoBaTenb YacTOTbl MEHSET 4YacToTy
1 HanpsikeHune, MO3TOMY MOXHO CAenaTh 3aK/ioHeHne, YTO OCHOB-
HOV 3apjadelrt npeobpasoBaTens 4acToTbl SABMSAETCA W3MEHeHVe
MOCTOSIHHOIO Hanps>XeHus / YacToTbl, Hanpumep 3x400 B /50 'y B
Opyrve HanpsXXeHus / 4acToTbl.

YCTpPOWCTBO YaCTOTHOro npeo6pasoBatens

B npuHumMne, Bce npeobpasoBaTenn YacToTbl COCTOSAT U3 OfHUX
M Tex xe 6510KoB. Kak 6bl110 YyNOMSAHYTO paHee, OCHOBHOM (hyH-
Kumen aBnseTcs npeobpasoBaHWe HanpskeHWs MnepeMeHHOro
TOKa B HOBOE MEepemMeHHOoe HanpskeHne C ApYro 4acToTon u
aMnanMTygon.

PdunbTp Ha BXoae

dunbTp Ha BXxoAe npefoTBpallaeT nepexon MNOMex BHY-
Tpu npeo6pasoBaTenss 4acToTbl Ha [ApyrMe KOMMOHEHTHI,
NoACOeAVHEHHbIE K ceTu. Kpome Toro, oH npegoTepallaeT nepe-
X0[ MOMeX OT NuTaloLLEel CeTH Ha NnpeobpasoBaTerib 4acToThbl, Tak
KakK OHM MeLLatoT ero paborTe.

Bbinpamutens

BbinpsamuTens npeo6padyeT npemeHHbin Tok AC B MOCTOSHHbI
DC.
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KOHTYp akKKyMynupoBaHUsi SHEPrUU Unu
NPOMEXYTOYHbIN KOHTYpP

Hanpﬂ)KeHme NOCTOAHHOIO TOKa OT BbINpPAMUTENA HanpaeiAeTCA B
KOHTYP akKKymMynupoBaHusa SHepruu, rge Ha Hero HaknagblBaeTcs
Hanps>XeHne nepemMeHHOro Toka.

AMI'IJ'IVITy,Ela Hanps>eHua npeMeHHOro Toka 3aBUCUT OT Harpysku
Ha UHBEPTOP. Ecnun Harpys3ku HeT, TO HET U nynbcaunn.

NuBepTop

MHBepTop npeo6pasdyeT Hanps>keHWe TMOCTOSAHHOrO TOKa B
BbIXOAHOE HanpsXKeHne ¢ NepemMeHHON YacTOTOW W aMnnuTy[oN.
VIHBEPTOP MMEET LLECTb KOHTAKTOPOB, KOTOPbIE MOTYT ObITb BKI1O-
YeHbl UK BbIKJTKOYEHbI.MCMONTb30BaHNe NpeobpasoBaTtessi 4acTo-
Tbl C aCWHXPOHHbIMW ABUraTensmMyv npefocTaBnseT creayolimne
npevmyLLiecTsa:

e Cuctema MOXeT 6bITb Mcronb3oBaHa npu Yactote 50 u 60 My
6€3 U3MEHEHUN.

¢ Bhixogsllaa 4actoTa Ha npeobpasoBartefnie He3aBUCUT OT BXO-
OALUeln 4acToTbl.

* [peo6paszoBaresb YaCTOTbl MOXET 06ecneyvBaTh BbIXOAs- LLYHO
4acToTy BbILLE, YeM YacToTa CeTW, YTO [enaeT BO3MOX- HbIM
NPOV3BOAUTL CBEPXCUHXPOHHbIE (DYHKLIMM.

Cetb nuTaHma AC

— - .

] EmC |} Bonps- Tcﬁleuﬁ ! MHBepTop
unbTp MuTenb konTyp DC|

— - - <
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KoHTyp perynupoBaHus o
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Puc. 43 OcHoBHble 650KM, coCTaBnsiolmMe npeobpasoBartenb
4acToThbI

DUNbLTP AINEeKTPOMarHUTHOW COBMECTUMOCTH
(EMC-cpunbtp)

OT10T 650K HEO6X0AMM ANst BbINOMHEHMs OMpekTMB EBponeicko-
ro Coto3a 1 Apyrux Tpe6oBaHuWn No 3NEKTPOMArH1THOW COBMECTU-
mMoctn (EMC). EMC-chmnbTp rapaHTupyeT, 4To npeobpasoBaTtesib
4acToTbl He nocbuiaeT HeJonyCcTUMO BbICOKME CUrHasbl NoMex B
ceTb, Takum 06pas3oM BNUASA HA APYroe SNeKTPOHHOe 06opyaoBa-
HWe B ceTu. B To xe BpeMsl omnbTp rapaHTMpyeT, YTO CUrHanbl no-
MeX B CeTn OT Aapyroro o6opynOBava He NOBJINAIOT Ha 3JIEKTPOH-
Hble KOMMOHEHTbI npeoépaaoBaTenﬂ HacCTOThbl, BbI3BaB MNpu 3TOM
NONOMKM 1 CO0M.

KoppekTtop

OpHodpasHble MGE - anekTpopgsuratenyM o60pygoBaHbl Kop-
PEKTOPOM, YCTaHOBJIEHHbIM MOcne Tak HasbiBaemoln PFC-uenu
(PFC = koppekuus KkoaddumumeHTa MoLHocTuM). Llenbio aton
Lenu sIBNSIETCS rapaHTusi, YTO TOK, BXOASLUMIA U3 CETU - CUHYCO-
MaanbHbIA, U KO3MMULMEHT MOLLHOCTU OYeHb 6NN30K K 1.

PFC-uenb Heobxoguma Ansi obecrnevyeHusi COOTBETCTBUS SNEKT-
pomarHuTHon coBmecTumocTu ctaHpgapty EN 61000-3-2, o6yc-
JIOBNMBAsi OrpaHNyeHns Anst TOKOBbIX U3NyYEHWUIA.
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KOHTpOﬂbHa‘iI uenb

Brnok KOHTPOSbHOW Lieny umeeT ABe MYHKLMN: OH KOHTpPOnupyet
paboTy npeobpasoBaTens 4acToTbl CBA3b MEXAY YCTPOUCTBOM U
OKPY>XEHMEM.

UHBepTOp

HanpsixeHue Ha Bbixoge U3 NpeobpasoBarens YacToTbl He ABMS-
eTcs CUHycoupanbHbIM, Kak HarnpsbkeHue ceTu. HanpsixeHue,
nofaBaeMoe Ha anekTpodBuratenb, NpeacTaBnseT co6oi rpyn-
MNbl NPSMOYrOJbHBIX UMIMYNILCOB, CM. puUC. 44.

A Unsur

Hanpﬂ)KeHme B CeTun

|

T=1/fm

Puc. 44 HanpsxeHue, nogaBaemoe Ha anekTpogsuraresnb

CpefiHee 3HayeHue STUX UMMYNIbCOB (POPMUPYET CUHYCOMAAnb-
HOE HanpsXeHve Heob6XoOMMOM HacToTbl U amnauTyapl. YactoTa
MOXeT ObITb OT Heckonbkmx Ky go 20 Ky, B 3aBUCMMOCTU OT
Tvna v pasmepa nHeepTopa.

Bo n3bexaHne cos3gaHus nomex OO6MOTKOW aneKkTpoasuraTens,
nyylle Mcnonb3oBaTh npeobpasoBaTteflb C NEepPemMEeHHON 4acTo-
TOW BbILEYNOMsAHYTOr0 AuanaszoHa (~16 kly). BToT npuHUMN
paboTbl uHBEpTOpa HasbiBaeTcd PWM (LuMpoTHO-uMMynbcHas
mopynsauus - LLUKWM), koTopbii B HacTosiee Bpemsi Haubonee
4acTo ucrnonb3yeTcs B MnpeobpasoBarensax 4acTtoTbl. TOK B
anekTpoasuratene noYT! CuHycompasbHbIR, 4TO MOKa3aHO Ha
puc. 45 (a), rae n3obpaxeHbl TOK INEKTpoaBUraTens (BepxHun
pPUCYHOK) 1 HanpsbkeHue. Ha puc. 45 (6) n3obpaxeH y4acTok
HanpsbkeHns. OH nokasblBaeT, Kak WM3MEHSeTCsa COOTHOLLEeHWe
UMMYNbC / Nay3a HanpsKeHus.

a)

6)

TMOO 8706 3396

i
I

TMOO0 8707 3396

Puc. 45 a) ToK anekTpoABuratens n Hanps>keHue
6) y4acTOK Hanps>KeHUs anekTpoasuraTens
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Ocob6ble ycnosus, Kacatowwmecs npeobpa3osarens
YacToTbl

Mpn ycTaHoBKE M MCMOMb30BaHWM npeobpasoBaTtens 4acToTbl,
noTpeéuten [OMKEH y4uTbiBaTb, 4TO npeobpasoBartenb 4Yac-
TOTbl 6yAeT BeCcTn cebs uHaye B CETU MEPEMEHHOro TOKa, Yem
CTaHOAPTHbIA  aCMHXPOHHbIW dnekTpopsuraTtens. JT0 6yAeT
OeTanbHO ONMCaHO HMXe.

Beopa HecuHycouaanbHOM MOLLHOCTU
npeo6bpa3oBaTenu 4acToTbl Tpexca3HoOro Toka
lMpeobpasoBaTenb 4acToTbl, NPEACTaBMNEHHbLIN Bbille, He 6yaeT
nonyyaTb CMHYCOMAANbHOro ToKa U3 ceTn. ITO BNMSET Ha pa3me-
pbl Kabens NepeMeHHOro Toka, CeTeBou BbikMo4Yatens U T. 4. Ha
puc. 46 nokasaHbl TOK CETU U HanpsHKeHne Ans:

a) TpéxdasHoro, CTaHOApPTHOrO ABYXMOMIOCHOrO aCUHXPOHHOIo
anekTpoaBurartens;

6) TpéxdhasHoro, CTaHJApTHOrO ABYXMOMOCHOrO aCUHXPOHHOrO
aneKTpoABuraTens, ¢ npeobpas3oBaTenemM HacToThbl.

B o6oux cny4asix anekrpogeurartesis nogaet Ha Ban 3 KBT.

a)
R /
\ \
6) A AN Al
A AR
TN YA A 5
O A A
INMVANNV/RNE 5
\ \ \ g

Puc. 46 Tok ceTu n HanpskeHus ons:
a) CTaHOaPTHOrO aCMHXPOHHOMO 3NEeKTpoABUraTens,
6) TpexdpasHoro MGE-anekTpogsuratens

oV

GRUNDFOS 2\

TPE, TPED

CpaBHMBaﬂ TOKMN B AOByX cnyqaﬂx, MOXHO OTMEeTUTb Cﬂe,U,le-
wee:

e Tok cucTembl C npeobpasoBaTefsieM 4acToTbl He SBAseTCA
CUHycounaanbHbIM.

* AMNUTYLa TOKa HaMHOrO Bbile (MPUGIM3UTENbHO Ha 52%)npu
1cnonb3oBaHUM NpeobpasoBaTens HacToTbl.

CTaHRapTHbIii AnekTpoasuratens
2NeKTPO. ll:ura'renb ¢ npeo6pasoBaTenem

poA YacToTbl
HanpsxeHune cetu 400 B 400 B
Tok ceTu (cpepHee
3HadveHne) RMS 6.4 A 6.36 A
MakcrmanbHbIi TOK ceTu 9.1A 13.8A
BxogHasa moLuHocTb, P1 3.68 kBT 3.69 kBT
Cos ¢, koathdmumeHT CoS¢ = 0.83 PF=0.86T

moLyHocTu (PF)

OTO 06YCrOBMEHO KOHCTPyKUMEeWh npeobpas3oBartens 4acToThl,
COEVHSIIOLLEro CeTb C KOPPEKTOPOM, CRepdyloLyMM 3a KOHAEH-
catopom. HakonneHne B KOHOEHCAToOpe NPOUCXOAUT B TeyeHue
KOPOTKOro nepuoja BpeMeHMW, Korpa KOppekTMpyemoe Harmps-
XeHue Bbllle, YEM Hanpsd>KeHUe B KOHOEHCATOpe B 3TOT MOMEHT.
Ons craHpapTHOro anekTpogswuratens 6e3 npeo6pasoBartens
4acToTbl CBA3b Mexay HanpskeHuem (U), cunoi Toka (I) n moLw-
HocTblo (P) cnepytowas:

P=+v3x U x|xcos ¢

roe U - HanpshkeHne mexgy AByms dasamu, | - dasosas cuna
Toka, U @ - pa3oBOE CMELLEHUE MeXZy CWOW ToKa W Harnps-
XeHuewm. MNprmeHsas dopmyny npu

U=400B, |= 6.2A, cos ¢=0.83, nony4num P=3.57 kBT.

Ecnn n3BecTHbl 3Ha4YeHus MoLiHOCTM, cunbl Toka (RMS) wu
HanpskeHns, Torga Ko3UUMEHT MOLLHOCTM paccHuUTbiBaeTCs
no cnepyowlen opmyne:

P
PF= —FP—
V3 xUx|

Ona MGE-anekTpogBuratenein CyLecTBYOT CriegyloLlime Hop-
MaTVBHbIE 3HAYEHUS KOI(PPULNEHTOB MOLLHOCTU:

TpexcpasHbii MGE

anekrtpoasuraresnb, 3000 MUH"! Koadhcpuunent mowHocTu (PF)

0.75 kBT 0.67
1.1 kBT 0.72
1.5 kBT 0.74
2.2 kBt 0.78
3.0 kBT 0.84
4.0 kBT 0.85
5.5 kBT 0.85
7.5 kBT 0.86
11 kBT 0.91
15 kBT 0.89
18.5 kBT 0.88
22 kBT 0.91
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BxoaHasi MOLLIHOCTb, npeo6pasoBaTenb YacToTbl
0ﬂHO(ba3HOI'O TOKa

OpHodhasHble MGE-anekTpogBuratenM o6opynoBaHbl  Tak
HasbiBaemon PCF-uenbio, KoTopas rapaHTupyeT BXOf[
cuHycoupanbHoro Toka ot cetun. Hanuume PFC-uenn Ttakxe
rapaHTMpyeT, 4TO cuna ToKa HaxoamTca B dhase C HamnpsXXeHuem
ONna [OCTMXeHMs KoadhdmumeHTa moliHocTn, 6amskoro 1. Korga
PF=1, BxogHas cuna Toka Kk MGE-anektpopsuratenio 6yget
MWHUMAsbHON.

Ha puc. 47 nokasaHbl HanpsbkeHne M cuna Toka ceTu Ans
MGE-anekTpoasuratenss MowHocteto 1.1 kBT ¢ PFC-uensto.
Kak BMpgHO, cmna Toka u HanpshkeHue MMelT CUHYCOMAAnbHbIN
XapakTtep U HaxoaaTca B ofgHoW dase.

40A

20A

200B

TMO02 1236 3396

Puc. 47 Hanpsxenne un cuna Toka cetm pgna MGE
anekTpogsurarens mowHocTeo 1.1 kBT ¢ PFC-uensio

[ns cpaBHeHUs Ha puc. 48 MokasaHa cuna Toka W HanpshKeHue
nepeoro nokoneuuss MGE-anekTpogsurateneit 6e3 PFC-uenw.
3ameTbTe, YTO MMMYNbCbl TOKA UMEIOT Manylo AJIMTENIbHOCTb U
60/bLUYIO aMnnnTyay.

\ |

N
TMOO0 8711 3396

Puc. 48 Cwuna ToKa 1 HanpsxeHne nepsoro nokonexHns MGE-
anekTpoasurartenen 6es PFC-uenu

Cnepgyowas Tabnuua nokasbiBaeT pasHUUy MeXAy OfHO-
das3HbiM MGE-anekTpogsuratenem 6e3 PFC-koHTypa u ¢ HUM:

MGE pBuratenb MGE pBurarenb

6e3 PFC c PFC
HanpsxeHue cetn 230 B 230 B
BxogHasi MoLHoCTb, P1 1.57 kBT 1.58 kBT
Cuvna Toka (cpepHee
3HayeHne) RMS 131A 71A
MakcumanbHas cuna 482 A 111A
TOKa
KoadbdpmumeHt 37 156
amMnnuTygpl
Co3dh, KoadhnLneHT 0.53 0.97

moLyHocTu (PF)

N3 Tabnuubl BUAHO, YTO KOI(DDULMEHT MOLLHOCTM U cuna Toka
ceTn cywectBeHHo nydwe ang MGE-anektpopsuratens ¢ PFC-
KOHTYPOM.

KoathuLUMEHT MOLLUHOCTM M BXOOHOW MEPEMEHHBbIA TOK Mpu
HOMMWHanNbHOW Harpyske WMET Ccrieaylolme 3HadeHus ans
HoBoro psga ogHodasHbix MGE-anekTpoasurartenem:

BxopHow Tok npu
HOMWHANIbHOM

MowHocTb HanpshkeHuun (230B)

PF -
pBurartens, P2 W HOMUHANbHOMW
MoLyHOCTH npu 2840
06./MVH
0.37 kBT 0.95 26 A
0.55 kBT 0.96 3.8A
0.75 kBT 0.96 50A
1.1 kBT 0.97 71 A

Kak 6b1no ynomsHyTo paHee, PFC-KOHTyp ycTaHaBnuBaeTcs B
cootBeTcTBMM C TpeboBaHmamm EN 61000-3-2, kacawommucs
orpaHuy4eHuin ans TokoBbIx uanydatenen. EN 61000-3-2 ssns-
eTca CTaHJapToM, COOTBETCTBYIOLMM AUPEKTUBE MO 3MEeKTpo-
MarHUTHON coBmecTumocTu 89/336/EEC, rapaHTUpyloLmM, YTO
CeTb He «3allymiieHa» HecuHycompanbHbIMU Harpyskamu, KoTo-
pble  MOryT uckaxaTb OpMy  BOSfIHbl  HaMpsXeHus
ceTn un, cnepgoBaTenbHO, BbI3bIBATL HEXenaTenbHO BbICOKYIO
amMnauTygy Toka.

TpeboBaHua ctanpapta EN 61000-3-2 mMoryT 6bITb pe3toMupo-
BaHbl CrieayoLwmmMm o6pasom:

o I'IponyKme Krnacca A [OMmKHa MNOAYMHATLCS orpaHun4eHunam
MO TOKOBbIM NU3NTy4HeHNUAM B COOTBETCTBUM CO CTaHOAPTOM.

e CraHpapT sBnseTcs NPUMEHVMMbIM Ons BCEro 060pyaoBaHus,
CBA3bIBAOLLEro MOTPEGUTENbCKY CETb MEepPeMEeHHOro Toka
no 16 A.

3amMey4aHue: CKIOYEHNEM SBMSIIOTCS:
e T[lpogyKumsi ¢ NOTpebnsaemMor MOLLHOCTbIO MeHee YeMm 75 BT

e [pogykuma Ons NpodecCMoHaNbHOr0 MCMOIb30BaHUA C MOT-
pebnaemor MOLLIHOCTbIO cBbilwe 1 KBT.
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Kak B1gHO, CTaHaapT He NPUMEHSIETCS AJ1 CTaH#apTHOro o6opy-
[OBaHMA C BXOOALLMM TOKOM M3 ceTn ceepx 1 kBT. B npu- Huune,
3TO O3HAYaeT, YTO CTaHZapT He npumennm gns MGE (P2) anek-
Tpogsurateneit GRUNDFOS ¢ mowHocTbo 0.75 1 1.1 kBT, T. K. ux
BXOZHas MOLLHOCTb U3 ceTu npeBbiwaeT 1 KBT. HecmoTps Ha 310,
MCXOAA M3 OYEeBUAHBIX MPENMYLLECTB, ObINI0 pPeLLeHo, YTO BeCb
psa ogHodasHbix E-Hacocos, molHocTbio oT 0.37 kBT fo 1.1 kBT
BKIIOYUTENLHO, O0/HKEeH COOTBETCTBOBAaTL CTaHOAPTY.

PFC-koHTYp vMeeT crefylolune npevmyLlecTsa Afns notpedu-
Tens:

¢ [opunHenune ctaHpgapty EN 61000-3-2, kacatolemycs TOKO-
BbIX U3MYyYEeHUI.

e Bxopawmin Tok Hacoca sBnsieTca 6onee unM MeHee CUHycou-
JanbHbiM, 1 Ko3dduumeHT mowHocTn (PF) oveHb 61130k K 1
(0.95 - 0.97).

Ha npakTuke 370 03Ha4aerT, 4To

¢ RMS-3HayeHune cunbl Toka Ha 40 - 50% HuXe, YemM Ans OAHO-
hasHbix E-Hacocos 6e3 PFC-koHTypa.

e MoxeT 6bITb MCNONb30BaH Kabenb C MEHbLUUM nonepeYvHbIM
ce4veHunem.

e TpebyroTcs MeHbLUME NPefoXpaHUTeNu Npy ycTaHoBKe.

Mpn coepMHEHUN HECKONMbKUX HACOCOB MapasnnensHo Ha pasHble
hasbl, TOK B HEMTpanbHOM nNpoBode 6yaeT céanaHCMpoBaH Taknm
06pasom, 4YTO HUKOrda He NPeBbICUT TOK B NIO60W hase ceTu.

* Hacoc sBnsieTca MeHee YyBCTBUTENbHbIM K MHOrootpasusm
HanpsbxkeHuss cetn (MGE-anektpopguratens MOXeT [aeatb
MOMHYI0 MOLLHOCTb C HanpsXeHWEM CETU MEepPeMEHHOro ToKa
200 - 240 B; + 10%, cootBeTcTBYytoLwee 180 - 264 B).

Mpeo6pa3oBaTesib HacTOTbl U 3aLMUTHbIV aBTOMaT
(ELCB).

Ecnu Hacoc nopknioyaetcs K 3MeKTpoycTaHOBKE, B KOTOPOM
B Ka4yecTBe [OOMOSHUTENbHOW 3aliMThbl UCMONb3yeTcss aBTomat
3aLUMTHOrO OTKJIIOYEHMSI TOKa 3amblkaHus Ha 3emnto (ELCB), To
3TOT aBTOMAT [OMXEH UMETb CNeAyHOLLYI0 MapKUPOBKY:

e [na ogHodasHbix MGE-anekTpopsuraTener agTomar 3allmT-
HOro OTKIHOYEHUs JOMKeH cpabaTbiBaTb, KOrga BO3HMKAET TOK
3aMblKaHWs Ha 3eMII0 C MOCTOSHHOM COCTaBNAOLLEN (Mynbcu-
PYOLLUIA MOCTOSHHBIV TOK):

e [na tpexdasHoix MGE-anekTpoasuratenen aBTomar 3aLlmT-
HOrO OTKMIOYEHUs [OMKEH cpabaTbiBaTb, KOrga BO3HWKaET TOK
3aMblKaHWsA Ha 3eMt0 C NMOCTOAHHOW COCTaBnAoLLEen (MynbCu-
PYIOLLIMIA NOCTOSHHBIN TOK) UM NPUCYTCTBYET TOMLKO MOCTOSIH-
Hasi COCTaBNAOLLAA TOKa 3aMblKaHWsi Ha 3eMIio:

=
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¢ 17. TexHn4yeckue paHHble/
E AnarpamMmmbl XapakKTepuctuk
S TPE/TPED
(1]
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TPE 25
G 1'/,”, 2900 muH-'



TPE 25
G 1'/,7, 2900 mun-'

AC

H2

TexHu4eckue AaHHble/AMarpamMmmbl XapakTepuUcTUK

[so]
o
o
0
«©
<
(4]
«©
(s}
o
=
}_
Pa3mepbl
s E Pa3mepbi [MM] Macca [kr] s
R 8| P2+ 8 &
Mapka Hacoca | & & PN ]
P! © B R
g c| [xBT] G |[AC*|AD*| AE | AF | B1 B2 L1 H1 H2 | H3* |Hetro|BpyTTo | O ¢
S
- g

TPE 25-50/2R | 71/- | 0.37/- | 10 | G 1% | 141/- | 140/-| 105 | 105 | 54 52 180 25 118 | 334/- | 13.6 14.0 | 0.064
TPE 25-90/2R | 71/- | 0.37/- | 10 | G 1% | 141/- | 140/-| 105 | 105 | 54 52 180 25 118 | 334/- | 12.7 13.6 | 0.064

*3HaveHve nepepg cnewem OTHOCUTCA K O,D,HO(*)aCiHbIM Hacocawm, a nocne cnewa — K TpeX(*)aCiHblM.
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TPE 32
G 27,2900 mMuH'
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TPE 32

G 27,2900 mMuH'

AC

H3

I

o)

TMO02 0647 3602

Pa3mepbl
< E Pa3mepbi [MM] Macca [kr] <
[v] s X
M s @ pP2* o8
apka Hacoca | & & B PN S5E
g | [xB] G |AC*|AD*|AE*|AF*| B1 | B2 L1 H1 | H2 | H3* [HetTo|BpyTTo | O 8
F &
TPE 32-50/2R | 71/- | 0.37/- | 10 | G2’ |141/- | 140/- |105/-|105/-| 51 | 60 | 180 40 | 118 | 334/-| 143 | 145 |0.064
TPE 32-90/2R | 71/- | 0.37/- | 10 | G2’ |141/- | 140/- |105/-|105/-| 51 | 60 | 180 40 | 118 | 334/-| 138 | 143 |0.036

*3HaveHve nepepg cnewem OTHOCUTCA K 0,D,HOd)a3HbIM Hacocawm, a nocne cnewa — K TpeX(*)a3HbIM.
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TPE 32
DN 32, 2900 muH-"

TPE 32-XX/2-(S)
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TPE 32
DN 32, 2900 mu

H

AD,

AC

Il
|

M
w ," AN -\\
< ) .
| oy .ol <
i = O S
wt iy o 5
< AN i 3
. "1 cs @
S
=
=
Pa3mepbl
s *u Pasmepbl [MM] Macca [kr]
o 5 p2* O6vem
Mapka Hacoca | o & PN nocTaBku *
oL [kBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1|H2| H3* | M |Herto*|BpyTTo*|  [w]
£a
TPE 32-60/2-(S) | 71/- | 0.37/- |6/10(32| 141/- | 140/- | 105/- | 105/- | 75|75 |80 [110(220| 68 |140| 407/- [M12| 22.1 25.3 0.064
TPE 32-120/2-(S)| 71/- | 0.37/- |6/10|32| 141/- | 140/- | 105/- | 105/- | 75|75 |80 (110(220| 68 [126| 385/- (M12| 21.3 223 0.056
TPE 32-150/2-(S)| 71/- | 0.37/- |6/10|32| 141/- | 140/- | 105/- | 105/- |102|102| 80 (140(280( 79 [125| 395/- [M12| 29.3 32.5 0.064
TPE 32-180/2-(S)| 71/- | 0.55/- |6/10|32| 141/- | 140/- | 105/- | 105/- |102|102| 80 (140(280| 79 [125| 395/- (M12| 29.0 32.2 0.064
TPE 32-230/2-(S)|80/90|0.75/0.75| 6/10 | 32 (141/178(140/167|105/132|105/132|102|102| 80 [140({280| 79 |137|447/497| M12(30.0/41.3|33.2/44.5(0.064/0.091
TPE 32-200/2-(S)[{80/90| 1.1/1.1 | 16 [32|141/178[140/167|105/105[105/105|125|117|144(170|340|100|154(485/535( M16|40.7/49.8/52.6/62.0|  0.184
TPE 32-250/2-(S)| /90 | 1.5 | 16 [32| -/178 | /167 | -/132 | -/132 |125|117|144[170|340(100(154| -/535 [M16| 51.9 | 57.4 0.184
TPE 32-320/2-(S)| /90 | -/2.2 | 16 [32| -/178 | -167 | -/132 | -/132 |125|117|144|170|340(100(154| -/575 |[M16| 56.6 | 62.1 0.184
TPE 32-380/2-(S)[/100| -/3.0 | 16 [32| -/198 | -177 | -/132 | -/132 |125|117|144|170|340(100(183| -/618 [M16| 64.6 | 70.1 0.184
TPE 32-460/2-(S)|-/112| /4.0 | 16 [32| -/220 | -/188 | -/145 | -/145 |144|144|144|220|440|100(184| -/656 [M16| 78.7 | 85.4 0.218
TPE 32-580/2-(S)|-/132| /5.5 | 16 [32| -/220 | -/188 | -/145 | /145 |144|144|144|220|440|100|223| -/714 [M16| 94.8 113 0.218
*3HaveHne nepep cnewem OTHOCUTCA K O,IlHOd)aSHbIM Hacocawm, a nocne cnewa — K Tpexd)aathM.
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Pa3mepbl
s ; Pasmepbl [MM]
o
Se| p2¢
Mapka Hacoca o B PN
E L [xBT] Di| AC* | AD* | AE* | AF* | P |B1|B2(B3|(C1|(C5|C6|L1|H1| H2 | H3* | M
e
=4
TPED 32-60/2-(S) 71/- 0.37/- |6/10 (32| 141/- | 140/- | 105/- | 105/- |90 |180|180|200(200| 52 [103(220| 68 | 140 | 407/- |M12
TPED 32-120/2-(S) 71/- 0.37/- |6/10 (32| 141/- | 140/- | 105/- | 105/- | - |180|180|200(200| 52 [103(220| 68 | 126 | 385/- |M12
TPED 32-150/2-(S) 71/- 0.37/- |6/10 (32| 141/- | 140/- | 105/- | 105/- | - |222|222|240(240| 82 [103(280| 79 | 125 | 395/- |M12
TPED 32-180/2-(S) 71/- 0.55/- |6/10 (32| 141/- | 140/- | 105/- | 105/- | - |222|222|240(240| 82 [103(280| 79 | 125 | 395/- |M12
TPED 32-230/2-(S) | 80/90 (0.75/0.75| 6/10 | 32 |141/178|140/167|105/132(105/132| - |222|222(240|240| 82 (103|280| 79 | 137 (447/497|M12
TPED 32-200/2-(S) | 80/90 | 1.1/1.1 | 16 |32 (141/178|140/167|105/105|105/105(200(260|257(276|356| 45 |175(340(100| 154 |485/535/M16
TPED 32-250/2-(S) | -/90 -1.5 16 | 32| -/178 | -/167 | -/132 | -/132 |200(260(257|276|356| 45 (175|340(100( 154 | -/535 |M16
TPED 32-320/2-(S) | -/90 -2.2 16 32| -/178 | -/167 | -/132 | -/132 [200|260(257|276|356| 45 [175|340|100| 154 | -/575 [M16
TPED 32-380/2-(S) | -/100 | -/3.0 16 | 32| -/198 | -/177 | -/132 | -/132 |250(260(257|276|356| 45 (175|340(100( 183 | -/618 |M16
TPED 32-460/2-(S) | -/112 | -/4.0 16 32| -/220 | -/188 | -/145 | -/145 [250|321(321|355|435| 46 (175|440|100| 184 | -/656 |M16
TPED 32-580/2-(S) | -/132 | -/5.5 16 32| -/220 | -/188 | -/145 | -/145 [300|321(321|355|435| 46 (175|440|100( 223 | -/714 |M16
Macca n o6bem ynakoBku
Macca [kr]

Mapka Hacoca

Hetto* | BpyTtTo * |O6bEm noctaeku * [M°]

TPED 32-60/2-(S) 39.3 427 0.151
TPED 32-120/2-(S) 42.2 44.2 0.072
TPED 32-150/2-(S) 58.5 61.9 0.151
TPED 32-180/2-(S) 58.9 61.9 0.082
TPED 32-230/2-(S) | 58.9/81.4 | 62.9/85.4 0.082/0.221
TPED 32-200/2-(S) | 82.4/101 | 99.7/118 0.391/0.497
TPED 32-250/2-(S) 105.0 123.0 0.391
TPED 32-320/2-(S) 114.0 133.0 0.391
TPED 32-380/2-(S) 130.0 149.0 0.5
TPED 32-460/2-(S) 157.0 176.0 0.5
TPED 32-580/2-(S) 189.0 208.0 0.5

*3HaveHve nepeq crieLem OTHOCUTCS K OBHOMAa3HbIM HAcocaM, a Noce cneLa — K TpexdasHbIM.
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Pa3mepbl
= = Pasmepbi [MM] Macca [kr]
23 p2 * O6bem
Mapka Hacoca Sk PN nocraBku *
E s [xBT] D1| AC* | AD* | AE* | AF* |B1|B2(C1|C5|L1|H1| H2 | H3* | M |HetTo * |BpyTTO * [m3]
Fa
TPE 40-60/2-(S) | 71/- | 0.37/- |6/10|40| 141/- | 140/- | 105/- | 105/- |75 |75 |80 |125|250| 67 | 129 | 395/- (M12| 22.8 25.3 0.056
TPE 40-90/2 71/- | 0.37/- |6/10|40| 141/- | 141/- | 105/- | 105/- |75|75| - | - |250|55 | 118 | 364/- | - 17.3 18.3 0.025
TPE 40-120/2-(S)| 71/- | 0.37/- |6/10|40| 141/- | 140/- | 105/- | 105/- | 75|75 |80 [125|250| 67 | 129 | 388/- |M12| 22.3 24.3 0.056
TPE 40-180/2-(S)| 71 0.55 |[6/10|40| 141/- | 141/- | 105/- | 105/- [100|100{ 80 |[125|250( 68 | 131 | 390/- [M12| 28.7 31.9 0.064
TPE 40-190/2-(S)| 80/90 [0.75/0.75| 16 |40|141/178|140/167|105/132|105/132({102|102|120(160|320| 68 | 141 [320/490| M12|32.9/44.2(36.3/47.6|0.076/0.091
TPE 40-230/2-(S)| 80/90 | 1.1/1.1 | 16 |40|141/178|140/167|105/132|105/132({102|102|120(160|320| 68 | 141 [439/490|M12|36.7/45.8/40.1/49.2/0.076/0.091
TPE 40-240/2-(S)| -/90 2.2 16 |40( -/178 | -/167 | -/132 | -/132 |130|117(144|170|340(100| 166 | -/587 |[M16| 58.3 63.8 0.152
TPE 40-270/2-(S)| -/90 1.5 16 [40( -/178 | -/167 | -/132 | -/132 |102|102({120|160(320| 68 | 151 | -/500 [M12| 36.7 40.0 0.091
TPE 40-300/2-(S)| -/100 | -/3.0 16 |40| -/198 | -/177 | -/132 | -/132 |130|117|144|170(340({100| 194 | -/629 |[M16| 66.2 7.7 0.184
TPE 40-360/2-(S)| -/112 | -/4.0 16 |40| -/220 | -/188 | -/145 | -/145 |130|117|144|170(340({100| 194 | -/666 |M16| 72.6 781 0.184
TPE 40-470/2-(S)| -/132 | -/5.5 16 |40| -/220 | -/188 | -/145 | -/145 |149|144|144|220(440(110| 225 | -/726 |M16| 94.7 113.0 0.218
TPE 40-580/2-(S)| -/132 | -/7.5 16 |40| /260 | -/213 | -/145 | -/145 |149|144|144(220(440(110| 225 | -/714 |M16| 117.0 | 109.0 0.180
*3HaveHune nepep crneLueM OTHOCUTCA K 0HOMa3HbIM Hacocam, a nocne cnetua — K TpexdgasHbIM.
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TPED 40

DN 40, 2900 muH-'
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Pa3mepbl
ZE Pa3mepbi [MM]
M gg | P2*
apKa Hacoca o ® B PN
Es [kBT] D1| AC* | AD* | AE* | AF* | P |B1|B2(B3|C1|C5(C6|L1|H1| H2 | H3* | M
Fa
TPED 40-60/2-(S) | 71/- | 0.37/- |6/10|40| 141/- | 140/- | 105/- | 105/- | - {180|180|200|200| 45 |125(250| 67 | 129 | 395/- |M12
TPED 40-120/2-(S)| 71/- | 0.37/- |6/10|40| 141/- | 140/- | 105/- | 105/- | - [180|180|200|200| 45 |125(250| 67 | 129 | 388/- |M12
TPED 40-190/2-(S)| 80/90 0.75/0.75| 16 |40(141/178{140/167| 105/- | 105/- | - |222|222|240|240| 95 |125(320| 68 | 141 [320/490|M12
TPED 40-230/2-(S)| 80/90 | 1.1/1.1 | 16 |40[141/178{140/178(105/132| 105/- | - |222(222|240|240| 95 |125(320| 68 | 141 |439/490|M12
TPED 40-240/2-(S)| /90 | -/22 | 16 |40| -/178 | /167 |105/132|105/132|200|273(267|290|400| 45 |175|340|100| 166 | -/587 |M16
TPED 40-270/2-(S)| /90 | -1.5 | 16 |40| -178 | /167 | -/132 | -/132 | - |222|222|240|240| 95 |125(320| 68 | 151 | -/500 |M12
TPED 40-300/2-(S)| /100 | /3.0 | 16 |40| 1198 | 177 | -/132 | -/132 |250|273|267|290|400| 45 |175|340|100| 194 | -/629 |M16
TPED 40-360/2-(S)| /112 | /4.0 | 16 |40| /220 | /188 | -/145 | -/145 |250|273|267|290|400| 45 |175|340|100| 194 | -/666 |M16
TPED 40-470/2-(S)| 1132 | -/5.5 | 16 |40| /220 | -/188 | -/145 | -/145 |300|325(321|355|435(108|175(440|110| 225 | -/726 |M16
TPED 40-580/2-(S)| /132 | -/7.5 | 16 |40| /260 | /213 | -/145 | -/145 |300|325(321|355|435(108|175(440|110| 225 | -/714 |M16
Macca n o6bem ynakoBku
Macca [kr]

Mapka Hacoca

Hetto* | BpyTtTo * |O6BLEM NOcTaBku [M°] *

TPED 40-60/2-(S) 47.6 51.6 0.072
TPED 40-120/2-(S) 45.7 49.7 0.072
TPED 40-190/2-(S) | 59.1/81.6 | 64.6/87.1 0.151/0.221
TPED 40-230/2-(S) | 62.5/80.7 | 68.0/86.2 0.151/0.221
TPED 40-240/2-(S) 118.0 136.0 0.4
TPED 40-270/2-(S) 71.9 80.4 0.221
TPED 40-300/2-(S) 133.0 152.0 0.5
TPED 40-360/2-(S) 146 165 0.5
TPED 40-470/2-(S) 192.0 211.0 0.5
TPED 40-580/2-(S) 215.0 234.0 0.5

*3HayeHve nepeg cnewemMm oTHOCUTCS K 0fHO(a3HbIM Hacocam, a nocse cnewa — K TpexdgasHbiM.
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TPE 50

DN 50, 2900 muH-'

AC
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8
n
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8
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S
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Pa3mepbl
s Pa3mepsbi [Mm] Macca [kr]
g 5 P2 * O6bemM
Mapka Hacoca | £ & B PN nocTaekm *
£ c | [kBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1| H2 | H3* | M |HetTo * |BpyTTO * [m?]
Fa
TPE 50-60/2-(S) | 71/- 0.37/- | 6/10|50| 141/- | 140/- | -/105 | -/105 |90 |75 |120{140/280| 75 | 137 | 403/- [M12| 24.4 27.6 0.064
TPE 50-120/2-(S)| 80/90 [0.75/0.75| 6/10{50(141/178|140/167{105/132|105/132(100({100{120(140|280| 75 | 135 |442/491|M12|28.5/39.8|29.5/40.8|  0.091
TPE 50-160/2-(S)| 80/90 | 1.1/1.1 | 16 [50(141/178|140/167({105/132|105/132(117|117({144|170|340({115| 152 |498/548/ M16 |43.6/52.7|55.5/64.6|0.138/0.184
TPE 50-180/2-(S)| 80/90 [0.75/0.75| 6/10{50(141/178|140/167{105/132|105/132(100{100{120(140|280| 75 | 135 |441/491|M12(30.1/41.4(33.3/44.6|0.064/0.091
TPE 50-190/2-(S)| -/90 -1.5 16 |50 -/178 | -/167 | -/132 | -/132 (117|117{144|170|340(115| 152 | -/548 |M16| 53.8 59.3 0.184
TPE 50-240/2-(S)| -/90 2.2 16 |50 -/178 | -/167 | -/132 | -/132 |117|117(144({170(340|115| 152 | -/588 |M16| 59.4 64.9 0.184
TPE 50-290/2-(S)| /100 | -/3.0 16 |50 -/198 | -177 | -/132 | -/132 |117|117(144({170({340|115| 180 | -/630 |M16| 67.3 72.8 0.184
TPE 50-360/2-(S)| /112 | -/4.0 16 |50| -/220 | -/188 | -/145 | -/145 |133|119(144({170(340|115| 189 | -/676 |M16| 74.6 80.1 0.184
TPE 50-430/2-(S)| -/132 -/5.5 16 |50| -/220 | -/188 | -/145 | -/145 |133|119(144({170(340|115| 228 | -/734 |M16| 91.0 110.0 0.184
TPE 50-440/2-(S)| -/132 -17.5 16 |50| -/260 | -/213 | -/145 | -/145 |180(164(144(220|440|115| 234 | -/728 |M16| 104.0 123.0 0.218
TPE 50-570/2-(S)| -/160 | -/11.0 | 16 [50| -/314 | -/308 | -/210 | -/210 |180|164|144|220(440({115| 264 | -/850 |[M16| 181.0 200.0 0.725
TPE 50-710/2-(S)| -/160 | -/15.0 | 16 [50| -/314 | -/308 | -/210 | -/210 |180|164|144|220(440({115| 264 | -/850 |[M16| 197.0 227.0 0.725
TPE 50-830/2-(S)| -/160 | -/18.5 | 16 [50| -/314 | -/308 | -/210 | -/210 |180|164|144|220(440({115| 264 | -/894 |[M16| 210.0 240.0 0.725
TPE 50-900/2-(S)| -/180 | -/22.0 | 16 [50| -/314 | -/308 | -/210 | -/210 |180|164|144|220(440({115| 264 | -/920 |M16| 222.0 241.0 0.725
*3HaveHne nepep cneLlem OTHOCUTCS K OAHOMA3HbIM HacocaMm, a nocne creLla — K TpexaasHbIM.
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TPED 50

DN 50, 2900 muH-'

=

H3

H2

~
o
(2]
[e2]
[aV)
(32}
©
[ee]
jaV)
o
=
'_
Pa3mepbl
*
3 Pa3me|
5 & pbl [MM]
S0 | p2*
Mapka Hacoca 25 B PN
E; [kBT] Di| AC* | AD* | AE* | AF* | P |B1|B2(B3|C1|C5|C6|L1| H1 H2 H3* | M
Fa
TPED 50-60/2-(S) 71/- 0.37/- 6/10| 50 | 141/- 140/- 105/- 105/- [105(177(188(200(200| 60 |125|280( 75 137 403/- |M12
TPED 50-120/2-(S) 80/90 | 0.75/0.75 | 6/10 | 50 [141/178(140/167|105/132|105/132(120(221(221(240|240| 60 |126|280|75/61|135/141|442/491| M12
TPED 50-180/2-(S) 80/90 | 0.75/0.75 | 6/10 | 50 (141/178(140/167|105/132|105/132(120(225|225(240|240| 60 |126(280( 75 135 |441/491|M12
TPED 50-160/2-(S) 80/90 1111 16 | 50 |141/178|140/167|105/132|105/132|200(252|252(270|350| 60 |175(340| 115 152 |499/548| M16
TPED 50-190/2-(S) -/90 -11.5 16 |50 | -/178 -1167 -/132 -/132 [200(|252(252|270|350| 60 [175(340| 115 152 -/548 |M16
TPED 50-240/2-(S) -/90 -/2.2 16 |50 | -/178 -1167 -/132 -/132 [200(|252(252|270|350| 60 [175(340| 115 152 -/588 |[M16
TPED 50-290/2-(S) -/100 -/3.0 16 (50| -/198 -N77 -/132 -/132 |250|252(252|270(350| 60 (175|340| 115 180 -/630 |M16
TPED 50-360/2-(S) -112 -/4.0 16 |50 | -/220 -/188 -/145 -/145 |250|290(284|320|400| 52 [175(340| 115 189 -/676 |M16
TPED 50-430/2-(S) -/132 -/5.5 16 |50 | -/220 -/188 -/145 -/145 [300|290(284(320|400| 52 |175(340( 115 | 228 -/734 |M16
TPED 50-440/2-(S) -/132 -/7.5 16 (50| -/260 -/213 -/145 -/145 |300|386(379|420(500|123(175|440| 115 234 -/728 |M16
TPED 50-570/2-(S) -/160 -/11.0 16 |50 | -/314 -/308 -/210 -/210 [350|386(379(420|500(|123|175(440( 115 | 264 -/850 |[M16
TPED 50-710/2-(S) -/160 -/15.0 16 |50 | -/314 -/308 -/210 -/210 [350|386(379(420|500(|123|175(440( 115 | 264 -/850 [M16
TPED 50-830/2-(S) -/160 -/18.5 16 |50 | -/314 -/308 -/210 -/210 [350|386(379(420|500(|123|175(440( 115 | 264 -/894 | M16
TPED 50-900/2-(S) -/180 -/22.0 16 |50 | -/314 -/308 -/210 -/210 [350|386(379(420|500|123|175(440( 115 | 264 -/920 [M16
Macca n o6bem ynakoBku
Macca [kr]
Mapka Hacoca
HerTo * BpyTTo * |O6BLEM nocTaBku * [M°]
ITPED 50-60/2-(S) 49.5 52.9 0.151
ITPED 50-120/2-(S) 60.9/83.4 62.9/85.4 0.072/0.221
ITPED 50-180/2-(S) 60.6/83.1 64.0/86.5 0.151/0.221
ITPED 50-160/2-(S) 87.7/106 105.1/123 0.391
ITPED 50-190/2-(S) 110.0 129.0 0.495
ITPED 50-240/2-(S) 119.0 138.0 0.495
ITPED 50-290/2-(S) 135.0 154.0 0.495
ITPED 50-360/2-(S) 150.0 169.0 0.495
ITPED 50-430/2-(S) 183.0 202.0 0.495
ITPED 50-440/2-(S) 232.0 251.0 0.495
ITPED 50-570/2-(S) 366.0 392.0 1.52
ITPED 50-710/2-(S) 373.0 399.0 1.52
ITPED 50-830/2-(S) 422.0 448.0 1.52
ITPED 50-900/2-(S) 448.0 474.0 1.52

*3HaveHve nepen cnewem OTHOCUTCA K O,IlHOd)a3HbIM Hacocawm, a nocne cnewa — K TpeXd)a3HbIM.
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TPE 65

DN 65, 2900 muH-'

AD,

AC

BL! B2 L1 ;:r
M
:!_4 ol <
et — = O S
I 8
N —
o] 2
Cc5 o
S
=
=
Pa3mepbl
s *r: Pa3mepbi [MM] Macca [kr]
8 5 P2 * O6bem
Mapka Hacoca | S & PN nocraekm *
s |[xBT] Di| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1|[H2| H3* | M |Herto* [BpyTTo*  [m]
Fa
TPE 65-60/2-(S) | 71/- | 0.55/- |6/10(65| 141/- | 140/~ | 105/- | 105/- |93 |93 |120[170|340| 82 |145| 418/- [M12| 30.4 | 33.6 0.064
TPE 65-120/2-(S)| 80/90 |1.1/1.1(6/10 |65|141/178|140/167|105/132|105/132|100|100|120|170|340| 82 |144|462/512| M12 [31.5/40.6/33.5/42.6|0.056/0.091
TPE 65-180/2-(S)| /90 | -1.5 |6/10|65| /178 | -/167 | -/132 | -/132 |100[100|120[170|340| 82 |154| /517 [M12| 45.8 | 48.0 0.091
TPE 65-190/2-(S)| /90 | /2.2 | 16 [65| /178 | -/167 | -/132 | -/132 |142|124|144|180|360|105(|172| /598 [M16| 63.1 68.7 0.184
TPE 65-230/2-(S)| /100 | /3.0 | 16 |65| -/198 | -/177 | -/132 | -/132 |142[124|144|180|360|105(201| -/641 [M16| 71 76.6 0.184
TPE 65-260/2-(S)| /112 | /4.0 | 16 |65| /220 | -/188 | -/145 | -/145 |142|124|144|180|360|105|201| -/678 [M16| 77.3 | 82.9 0.184
TPE 65-340/2-(S)| /132 | /5.5 | 16 |65| -/220 | -/188 | -/145 | -/145 |142[124|144|180|360|105(239| -/735 |[M16| 93.7 | 112.0 0.184
TPE 65-410/2-(S)| /132 | /7.5 | 16 |65| -/260 | -/213 | -/145 | -/145 |142[124|144|180|360|105(239| -/723 [M16| 105.0 | 123.0 0.184
TPE 65-460/2-(S)| /160 | -/11.0 | 16 |65| /314 | -/308 | -/210 | -/210 |178|164|144|238|475|125|263| -/859 [M16| 183.0 | 201.0 | 0.725
TPE 65-550/2-(S)| /160 | -/15.0 | 16 |65| -/314 | -/308 | -/210 | -/210 |178|164|144|238|475|125|263| -/859 [M16| 204.0 | 2040 | 0.725
TPE 65-660/2-(S)| /160 | -/18.5 | 16 |65| /314 | -/308 | -/210 | -/210 |178|164|144|238|475|125|263| /903 [M16| 210.0 | 228.0 | 0.725
TPE 65-720/2-(S)| /180 | -/22.0 | 16 |65| -/314 | -/308 | -/210 | -/210 |178|164|144|238|475|125|263| /929 [M16| 224.0 | 2420 | 0.725
*3Ha4yeHne nepep cnewem OTHOCUTCA K O,IlHOd)aSHbIM HacocaMm, a nocne cnewa — K Tpexd)aathM.
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Mapka Hacoca g® B PN
E H [kBT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|{C5|C6|L1|H1| H2 H3 * M
o
TPED 65-60/2-(S) 71/- 0.55/- 6/10| 65 | 141/- 140/- 105/- 105/- - 1195|210|240|240| 63 [153|340| 82 | 145 | 418/- [M12
TPED 65-120/2-(S) 80/90 1.1/11 6/10 | 65 |141/178|140/167|105/132|105/132| - |225|225|240(240( 63 (153|340| 82 | 144 |462/512| M12
TPED 65-180/2-(S) -/90 -11.5 6/10| 65 | -/178 -/1167 -132 -/132 - |225|225(240(240| 63 |153(340| 82 | 154 | -/517 [M12
TPED 65-190/2-(S) -/90 -/2.2 16 | 65| -/178 -/1167 -/132 -/132 [200/298(290(320|400| 65 |175(360(105| 172 | -/598 |M16
TPED 65-230/2-(S) -/100 -/3.0 16 | 65| -/198 -177 -/132 -/132 [250|298(290(320|400| 65 |175(360(105| 201 | -/641 |M16
TPED 65-260/2-(S) 112 -/4.0 16 | 65| -/220 -/188 -/145 -/145 (250|298 (290(320|400| 65 |175(360(105| 201 | -/678 |M16
TPED 65-340/2-(S) -132 -/5.5 16 | 65| -/220 -/188 -145 -/145 [300(298|290(320(400| 65 |175(360(105| 239 | -/735 [M16
TPED 65-410/2-(S) -/132 -/7.5 16 | 65| -/260 -/213 -/145 -/145 [300/298(290(320|400| 65 |175(360(105| 239 | -/723 |M16
TPED 65-460/2-(S) -/160 -/11.0 16 (65| -/314 -/308 -/210 -/210 |350|349(383|440(520|111(175|475|125| 263 | -/859 |[M16
TPED 65-550/2-(S) -/160 -/15.0 16 | 65| -/314 -/308 -/210 -/210 [350(349|383(440(520(|111|175(475(125| 263 | -/859 |[M16
TPED 65-660/2-(S) -/160 -/18.5 16 | 65| -/314 -/308 -/210 -/210 [350|349(383(440|520|111|175(475(125| 263 | -/903 |M16
TPED 65-720/2-(S) -/180 -/22.0 16 (65| -/314 -/308 -/210 -/210 |350|349(383|440(520|111(175|475|125| 263 | -/929 |[M16
Macca n o6bem ynakosku
Macca [kr]
Mapka Hacoca
Hetto * | BpyTTO * |O6bEM nocTasky * [M°]
ITPED 65-60/2-(S) 59.6 63.0 0.151
ITPED 65-120/2-(S) 68.4/86.6 72.4/90.6 0.140/0.221
ITPED 65-180/2-(S) 92.0 95.0 0.221
ITPED 65-190/2-(S) 127.0 145.0 0.4
ITPED 65-230/2-(S) 143.0 161.0 0.5
ITPED 65-260/2-(S) 155.0 174.0 0.5
ITPED 65-340/2-(S) 188.0 207.0 0.5
ITPED 65-410/2-(S) 210.0 229.0 0.5
ITPED 65-460/2-(S) 373.0 398.0 1.52
ITPED 65-550/2-(S) 379.0 405.0 1.52
TPED 65-660/2-(S) 427.0 453.0 1.52
ITPED 65-720/2-(S) 455.0 481.0 1.52

*3HadeHne nepep cneLlem OTHOCUTCS K 0AHOMAa3HbIM Hacocam, a nocre crela — K TpexaasHbIM.
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TPE 80
DN 80, 2900 muH-'

AC

Il
|

TMO2 8631 5004

Pa3mepbl

s Pasmepb! [MM] Macca [kr]

@ ,E_’ p2 O6Lem
Mapka Hacoca | & © B1] PN nocTasky

E ::S.t [« D1| AC AD AE AF |B1|{B2|C1|C5|L1| H1 H2 H3 M | Herro | BpyTtTto [m3]
TPE 80-120/2-(S)| 90 1.5 6/10(80| 178 167 132 132 [120|100/160({180(360| 97 | 163 | 541 |M16| 52.6 57.1 0.091
TPE 80-140/2-(S)| 90 2.2 16 (80| 178 167 132 132 [125(119|144|180|360| 105 | 176 602 |[M16| 66.5 78.5 0.184
TPE 80-180/2-(S)[ 100 3.0 16 (80| 198 177 132 132 [125(119|144|180|360| 105 | 204 644 |M16| 745 88.5 0.184
TPE 80-210/2-(S)| 112 4.0 16 (80| 220 188 145 145 (125(119|144|180|360| 105 | 204 681 |[M16| 80.7 94.7 0.184
TPE 80-240/2-(S)| 132 5.5 16 |80| 220 188 145 145 |125(119(144|180(360| 105 | 243 | 739 |M16| 97.6 119.0 0.725
TPE 80-250/2-(S)| 132 7.5 16 |80| 260 213 145 145 |176(144|144|220(440| 115 | 243 | 737 |M16| 115.0 136.0 0.725
TPE 80-330/2-(S)| 160 11.0 16 |80| 314 308 210 210 |[176|144|144(220(440| 115 | 273 | 859 [M16| 181.0 203.0 0.725
TPE 80-400/2-(S)| 160 15.0 16 |80| 314 308 210 210 |[176|144|144(220(440| 115 | 273 | 859 [M16| 185.0 205.0 0.725
TPE 80-520/2-(S)| 160 18.5 16 |80| 314 308 210 210 |[187|162|144(250(500| 115 | 273 | 903 [M16| 215.0 236.0 0.725
TPE 80-570/2-(S)| 180 22.0 16 |80| 314 308 210 210 |[187|162|144(250(500| 115 | 273 | 929 [M16| 228.0 248.0 0.725
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TPED 80

DN 80, 2900 muH-'

H3

N~
S
(2]
[e2]
[aV)
(32}
©
[ee]
jaV)
o
=
'_
=E Pa3mepsbi [MMm]
g8 | p2
Mapka Hacoca gs B PN
E E: [BT] D1 AC AD AE AF P (B1|(B2|B3|C1|C5(C6|L1| H1 H2 H3 M
TPED 80-120/2-(S) 90 15 6/10 80| 178 167 132 132 |135|134|225(240(240| 53 |173|360| 97 | 163 | 541 |M16
TPED 80-140/2-(S) 90 2.2 16 | 80| 178 167 132 132 |200|296|290(340(420| 78 |175(360| 105 | 176 | 602 |M16
TPED 80-180/2-(S) 100 3.0 16 | 80| 198 177 132 132 |250|296|290(340(420| 78 |175(360| 105 | 204 | 644 |M16
TPED 80-210/2-(S) 112 4.0 16 | 80| 220 188 145 145 |250|296|290(340(420| 78 |175(360| 105 | 204 | 681 |M16
TPED 80-240/2-(S) 132 5.5 16 |80 220 188 145 145 |300|296|290(340(420| 78 |175(360| 105 | 243 | 739 |M16
TPED 80-250/2-(S) 132 7.5 16 | 80| 260 213 145 145 |300|366|254(400(480| 93 |175(440| 115 | 243 | 737 |M16
TPED 80-330/2-(S) 160 11.0 16 |80 314 308 210 210 |[350(366|254|400(480| 93 |175|440| 115 | 273 | 859 |[M16
TPED 80-400/2-(S) 160 15.0 16 |80 | 314 308 210 210 |[350(366|245|400(480( 93 |175|440| 115 | 273 | 859 |[M16
TPED 80-520/2-(S) 160 18.5 16 | 80| 314 308 210 210 |[350(416|405|470(550(133|350|500( 115 | 273 | 903 |[M16
TPED 80-570/2-(S) 180 22.0 16 | 80| 314 308 210 210 |350|416|405|470(550(133|350|500| 115 | 273 | 929 |M16

Macca n o6bem ynakoBku

Macca [kr]
Mapka Hacoca
HeTtto BpyTtTo |O6BLEM NocTaBku [M?]

TPED 80-120/2-(S) 101.0 107.0 0.37
TPED 80-140/2-(S) 134.0 151.0 0.4
TPED 80-180/2-(S) 150.0 180.0 0.5
TPED 80-210/2-(S) 162.0 192.0 0.5
TPED 80-240/2-(S) 195.0 265.0 0.5
TPED 80-250/2-(S) 238.0 268.0 0.5
TPED 80-330/2-(S) 370.0 421.0 0.5
TPED 80-400/2-(S) 377.0 425.0 0.65
TPED 80-520/2-(S) 427.0 477.0 1.524
TPED 80-570/2-(S) 453.0 503.0 1.524
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. "1 cs &
S
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=
Pa3mepbl
5; .3 Paamepbi [MM] Macca [kr]
c 2 P2 O6bem
Mapka Hacoca | § ® PN nocTaBku
E 5| BTl Di| AC | AD | AE | AF |B1|B2|C1|C5|L1|H1| H2 | H3 | M | Herto |Bpyrro| [w]
==+
TPE 100-120/2-(S)] 90 | 22 |6/10{100| 178 | 167 | 132 | 132 [125/100|160|225(450(107| 185 | 613 [M16| 61.1 66.1 0.120
TPE 100-160/2-(S)| 112 | 4.0 | 16 {100| 220 | 188 | 145 | 145 |156|124|144|250(500(140| 206 | 718 [M16| 957 | 110.0 | 0.218
TPE 100-200/2-(S)| 132 | 55 | 16 [100| 220 | 188 | 145 | 145 |156|124|144(250(500(140| 245 | 776 |M16| 113.0 | 1350 | 0.72
TPE 100-240/2-(S)| 132 | 7.5 | 16 |100| 260 | 213 | 145 | 145 |156|124|144|250(500(140| 245 | 776 [M16| 127.0 | 149.0 | 0.267
TPE 100-250/2-(S)| 160 11.0 16 [100| 314 308 210 210 |190|151{230|275|550({140| 270 | 881 |M16| 206.0 230.0 0.72
TPE 100-310/2-(S)| 160 15.0 16 |100| 314 308 210 210 |[190|151{230|275|550({140| 270 | 881 |M16| 209.0 233.0 0.72
TPE 100-360/2-(S)| 160 | 18.5 | 16 [100| 314 | 308 | 210 | 210 |190|151|230(275|550(140| 270 | 925 |M16| 234.0 | 257.0 | 0.72
TPE 100-390/2-(S)| 180 | 22.0 | 16 [100| 314 | 308 | 210 | 210 |190|151|230(275|550(140| 270 | 951 |M16| 247.0 | 270.0 | 0.72
Loe
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Pa3mepbl
s E Paamepb! [MM]
88 P2
Mapka Hacoca 2w B PN
£ [xBT] D1| AC AD AE AF | P |B1|B2(B3(C1[C5(C6|L1|H1| H2 | H3 | M
[=
TPED 100-120/2-S 90 2.2 6/10 |100| 178 167 132 132 - |245|265|280(280| 83 |221(450(107| 185 | 613 |M16
TPED 100-160/2-S 112 4.0 16 (100| 220 188 145 145 |250(347|332|470(480(104|175(500(140| 206 | 718 |M16
TPED 100-200/2-S 132 5.5 16 (100| 220 188 145 145 [300(347|332|470(480(104|175(500(140| 245 | 776 |M16
TPED 100-240/2-S 132 7.5 16 |100{ 260 213 145 145 |300(347|332|470(480|104|175(500(140| 245 | 776 |M16
TPED 100-250/2-S 160 11.0 16 [100| 314 308 210 210 |350(414(395|470(550(110|230(550|140| 270 | 881 [M16
TPED 100-310/2-S 160 15.0 16 (100| 314 308 210 210 |350|414|395(500(550|110({230|550|140| 270 | 881 [M16
TPED 100-360/2-S 160 18.5 16 |100{ 314 308 210 210 |350|414|395(500(550|110{230|550(|140| 270 | 925 [M16
TPED 100-390/2-S 180 22.0 16 |100| 314 308 210 210 |350(414(395|500(550(110|230(550|140| 270 | 951 [M16
Macca u 06bemM ynakosku
Macca [kr]

Mapka Hacoca

Hetto BpytTO O6bem noctasku [M?]

TPED 100-120/2-S 125.0 131.0 0.37

TPED 100-160/2-S 202.0 252.0 0.6507
TPED 100-200/2-S 235.0 285.0 0.6507
TPED 100-240/2-S 364.0 314.0 0.6507
TPED 100-250/2-S 413.0 463.0 1.524
TPED 100-310/2-S 420.0 470.0 1.524
TPED 100-360/2-S 468.0 518.0 1.524
TPED 100-390/2-S 495.0 545.0 1.524
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TPE 32
DN 32, 1450 mun

H1

AD,

AC

Il
|

M
w ," AN
<| |, .
| oy .ol <
{ - i e O 8
w| |J'"‘\ T s}
< AN i 3
. 17 cs &
S
=
=
Pa3mepbl
= *u: Pa3mepbi [MM] Macca [kr]
23 p2* O6bem
Mapka Hacoca | S & PN nocTaBku
ES [xBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1| H2 | H3* | M | Hetto |Bpytro| [w]
Fa
TPE 32-30/4-(S) | 71/- | 0.37/- |6/10|32| 141/- | 140/- | 105/- | 105/- | 75|75 |80 [110({220| 68 | 142 | 408/- |M12| 21.7 24.9 0.064
TPE 32-40/4-(S) | 71/- | 0.37/- |6/10|32| 141/- | 140/- | 105/- | 105/- [100|{100| 80 |140(280| 79 | 125 | 395/- [M12| 29.1 32.3 0.064
TPE 32-60/4-(S) | 71/- | 0.37/- |6/10|32| 141/- | 140/- | 105/- | 105/- [100|{100| 80 |140(280( 79 | 125 | 395/- [M12| 29.1 32.3 0.064
TPE 32-80/4-(S) | 71/- | 0.25/- 16 |32| 141/- | 140/- | 105/- | 105/- |125|117|144|170(340({100| 129 | 420/- |M16| 36.9 48.8 0.184
TPE 32-100/4-(S)| 71/- | 0.37/- 16 |32| 141/- | 140/- | 105/- | 105/- |125|117|144|170(340({100| 129 | 420/- |M16| 37.2 491 0.184
TPE 32-120/4-(S)|80/90|0.55/0.55| 16 |32(141/178(140/167|105/132|105/132|144|144(144(220(440|100| 156 |487/537|M16| 48.3 61.1 0.218
*3Ha4eHne nepeq creLuem OTHOCUTCS K OQHOMAa3HbIM Hacocam, a nocre cneta — K TpexdasHbIM.
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DN 32, 1450 mun-'
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[aV)
(32}
©
[ee]
jaV)
o
=
'_
Pa3mepbl
2 d(E Pasamepbl [MM]
g 0 P2+
Mapka Hacoca S B PN
E s [kBT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|{C5|C6|L1|H1| H2 H3 * M
L=
TPED 32-30/4-(S) 71/- 0.37/- |6/10 |32 | 141/- | 140/- | 105/- 105/- | - [180(180|200|200| 52 (103(220| 68 | 142 | 408/- |M12
TPED 32-40/4-(S) 71/- 0.37/- |6/10|32| 141/- | 140/- | 105/- 105/- |105(222|222|240|240| 82 (103(280( 79 | 125 | 395/- |M12
TPED 32-60/4-(S) 71/- 0.37/- |6/10|32| 141/- | 140/- | 105/- 105/- |105[222(222|240|240| 82 (103|280| 79 | 125 | 395/- |M12
TPED 32-80/4-(S) 71/- 0.25/- 16 | 32| 141/- | 140/- | 105/- 105/- |170|260|257|276|356| 45 (175(340{100| 129 | 420/- |M16
TPED 32-100/4-(S) 71/- 0.37/- 16 | 32| 141/- | 140/- | 105/- 105/- |170|260(257|276|356| 45 |175(340{100| 129 | 420/- |M16
TPED 32-120/4-(S) | 80/90 |0.55/0.55| 16 |32 |141/178|140/167|105/132|105/132|200|321|321(355(435| 46 [175|440|100| 156 |487/537|M16
Macca u 06bemM ynakosku
Macca [kr]
Mapka Hacoca
Hetto BpytTo |O6BLEM noctaBku [M?]
TPED 32-30/4-(S) 38.8 42.2 0.151
TPED 32-40/4-(S) 54.7 58.1 0.151
TPED 32-60/4-(S) 54.7 58.1 0.151
TPED 32-80/4-(S) 74.9 92.2 0.391
TPED 32-100/4-(S) 75.5 92.8 0.391
TPED 32-120/4-(S) 96.5 114.0 0.391

*3Ha4eHne nepeq cneLuem OTHOCUTCS K OAHOMAa3HbIM Hacocam, a nocre cnetua — K TpexdasHbIM.
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TPE 40
DN 40, 1450 mun-'

AD,

AC

L
|

M
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< | P
| oy .ol <
i = O 2
w i |J'"‘\ T s}
< AN i 3
= 17 cs &
S
=
=
Pa3mepbl
s *u: Pasmepbl [MM] Macca [kr]
23 p2* O6vem
Mapka Hacoca | S & PN NocTaBku
ES [xBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1| H2 | H3* | M |Herro* |Bpytto* [m]
Fa
TPE 40-30/4-(S) | 71/- | 0.37/- |6/10[40| 141/ | 140/- | 105/- | 105/- |85 |75 |120[125|250| 67 | 146 | 411/- [M12| 233 | 265 | 0.064
TPE 40-60/4-(S) | 71/- | 0.37/- |6/10[40| 141/ | 140/- | 105/- | 105/- [100[100|120[125|250| 75 | 123 | 389/- [M12| 27.2 | 304 | 0.064
TPE 40-90/4-(S) | 71/- | 0.37/- |6/10[40| 141/ | 140/- | 105/- | 105/- [100[100|120(160|320| 68 | 128 | 388/- (M12| 328 | 360 | 0.076
TPE 40-100/4-(S)|80/90(0.55/0.55| 16 |40|141/178[140/167[105/132|105/132(130(117|144[170|340(100| 166 [507/547|M16| 422 | 54.1 0.184
TPE 40-130/4-(S)|80/90(0.75/0.75| 16 [40|141/178[140/167|105/132|105/132|149(144|144(220(440|110| 158 |499/549|M16 [49.4/58.6/62.2/71.4] 0.218
TPE 40-160/4-(S)| -/90 | -A1.1 | 16 [40| /178 | -/167 | -/132 | -/132 |149[144|144|220|440|110| 158 | /549 [M16| 645 | 712 | 0.231
*3Ha4veHne nepeq cnewem OTHOCUTCA K 0ﬂH0q)a3HblM HacocaMm, a nocne cnewa — K TpeX(*)a3HbIM.
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TPED 40

DN 40, 1450 mun-'

H3

N~
o
(2]
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Pa3mepbl
£k Paamepbi [Mm]
g8 | p2+
Mapka Hacoca g6 B PN
E3 [kBT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|{C5|C6|L1|H1| H2 H3 * M
(==
TPED 40-30/4-(S) 71/- 0.37/- |6/10|40 | 141/- | 140/- 105/- 105/- - [180(180|200(200| 45 |125(250| 67 | 146 | 411/- |M12
TPED 40-90/4-(S) 71/- 0.37/- 16 (40| 141/- | 140/- 105/- 105/- |105(222(222|240|240| 95 (125|320| 68 | 128 | 388/- |M12
TPED 40-100/4-(S) | 80/90 |0.55/0.55| 16 |40 |141/178|140/167| 105/- 105/- |200(273|267|290|400| 45 (175|340({100| 166 |507/547|M16
TPED 40-130/4-(S) | 80/90 |0.75/0.75| 16 |40 |141/178|140/167|105/132|105/132|200|325|321(355(435|108(175|440|110| 158 |499/549|M16
TPED 40-160/4-(S) -/90 11 16 |40 -/178 | -/167 | -/132 -/132 [200|325|321|355(435(108|175[440(110| 158 | -/549 |M16
Macca u 06bemM ynakosku
Macca [kr]
Mapka Hacoca
Hetto * | BpytTto * |O6BLEM Noctasku [v?]
TPED 40-30/4-(S) 41.3 44.7 0.151
TPED 40-90/4-(S) 49.3 54.8 0.151
TPED 40-100/4-(S) 85.6 103.0 0.391
TPED 40-130/4-(S) 102/120 119/137 0.391
TPED 40-160/4-(S) 132.0 150.0 0.495

*3HadeHe nepeq crewem 0THOCUTCA K 0HOMAasHbIM HacocaM, a nocrne cnetua — K TpexgasHbIM.
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Pa3mepbl
= *u: Pa3mepbi [MM] Macca [kr]
23 p2 * O6vem
Mapka Hacoca | S & PN MOCTaBKM
ES [kBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1|H2| H3* | M |Herro* [Bpytro* [w]
Fa
TPE 50-30/4-(S) | 71/- | 0.37/- |6/10(50| 141/- | 140/- | 105/- | 105/- |75 |90 120|140 (280| 82 | 135| 408/- ([M12| 30.3 | 335 | 0.064
TPE 50-60/4-(S) | 71/- | 0.37/- |6/10(50| 141/ | 140/- | 105/- | 105/- |110[100|120|140|280| 82 | 127 | 400/- (M12| 285 | 305 | 0.056
TPE 50-90/4-(S) |80/90(0.55/0.55| 16 [50|141/178|140/167|105/132|105/132(133|119|144| 170 |340(115| 161 [507/557|M16| 44.2 | 56.1 0.184
TPE 50-110/4-(S)|80/90(0.75/0.75| 16 |50|141/178[140/167|105/132|105/132|180|164|144| 220 |440|115| 167 |513/563|M16|57.5/66.7|70.3/79.5| 0.218
TPE 50-130/4-(S)| -/90 | -A1.1 | 16 [50| -/178 | -/167 | -/132 | -/132 |180[164|144|220 |440[115|167 | /563 [M16| 726 | 79.4 | 0.218
TPE 50-160/4-(S)| -/90 | -1.5 | 16 [50| -/178 | -/167 | -/132 | -/132 |180[164|144|220 |440[115|167 | /603 [M16| 73.9 | 80.7 | 0.218
TPE 50-190/4-(S)| -/90 | -/2.2 | 16 [50| 198 | -/177 | -/132 | -/132 |180[164|144|220|440[115|195 | -/645 |M16| 83.8 | 90.6 | 0.218
TPE 50-230/4-(S)| /90 | -/3.0 | 16 |50| -1198 | -1177 | 1132 | /132 |180|164|144| 220 [440|115|195| -/645 |M16| 80.9 | 87.7 | 0.218
*3Ha4yeHne nepep cnewem OTHOCUTCA K O,D,HOd)a3HbIM HacocaMm, a nocne cnewa — K TpeXd)a3HblM.
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TPED 50

DN 50, 1450 mun-'

H3

H2

N~
o
(2]
[e2]
[aV)
(32}
©
[ee]
jaV)
o
=
'_
Pa3mepbl
£k Paamepbi [Mm]
g8 | p2+
Mapka Hacoca g6 B PN
E3 [kBT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|{C5|C6|L1|H1| H2 H3 * M
(==
TPED 50-30/4-(S) 71/- 0.37/- | 6/10|50 | 141/- | 140/- | 105/- | 105/- | - [181]|186|200(200( 60 [125|280| 82 | 135 | 408/- |M12
TPED 50-60/4-(S) 71/- 0.37/- |6/10|50| 141/- 140/- 105/- 105/- - |225|225(240(240| 60 |125(280( 82 | 127 | 400/- [M12
TPED 50-90/4-(S) 80/90 | 0.55/0.55| 16 |50 [141/178[140/167|105/132|105/132|200(290(284|320|400| 52 (175|340(115| 161 |507/557|M16
TPED 50-110/4-(S) | 80/90 |0.75/0.75| 16 |50 |141/178|140/167|105/132|105/132|200|386|379|420|500|123|175(440({115| 167 [513/563|M16
TPED 50-130/4-(S) -/90 -1 16 (50| -/178 | -/167 | -/132 | -/132 |200|386(379(420(500|123|175|440|115| 167 | -/563 [M16
TPED 50-160/4-(S) -/90 -/1.5 16 |50 | -/178 | -/167 | -/132 | -/132 |200|386(379(420|500({123|175|440(115| 167 | -/603 |M16
TPED 50-190/4-(S) -/90 -/2.2 16 |50 | -/198 | -/177 | -/132 | -/132 |250|386(379(420|500({123|175|440({115| 195 | -/645 |M16
TPED 50-230/4-(S) -/90 -/3.0 16 (50| -/198 | -/177 | -/132 | -/132 |250|386(379(420(500|123|175|440|115| 195 | -/645 [M16
Macca n o6bem ynakoBku
Macca [kr]

Mapka Hacoca

Hetto * | BpytTOo * |O6BLEM NOCTaBKM * [M?]

TPED 50-30/4-(S) 51.9 55.3 0.151

TPED 50-60/4-(S) 56.4 61.9 0.072

TPED 50-90/4-(S) 89.5 106.9 0.391

TPED 50-110/4-(S) | 119.1/138 |149.1/168.0 0.497/0.653
TPED 50-130/4-(S) 149.0 168.0 0.5

TPED 50-160/4-(S) 152.0 170.0 0.5

TPED 50-190/4-(S) 172.0 190.0 0.5

TPED 50-230/4-(S) 166.0 184.0 0.5

*3HaveHve nepeg cnewemMm oTHOCUTCS K 0fHO(a3HbIM Hacocam, a nocse crnewa — K TpexdgasHbiM.
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TPE 65

DN 65, 1450 muH-'

AC

Il
|

TMO2 8631 5004

Pa3mepbl

s *u: Pa3mepbi [MM] Macca [kr]

o5

© O * O6bem

Q P2
Mapka Hacoca | o ® B PN MoCTaBKn

E 5 [xBT] D1| AC* | AD* | AE* | AF* |B1|B2|C1|(C5|L1|H1| H2 | H3* | M | Hetto | BpyTTO [m]

Ll =
TPE 65-30/4-(S) | 71/- | 0.37/- | 6/10|65| 141/- | 140/- | 105/- | 105/- |125|100(160({170({340| 97 | 135 | 423/- |M16| 37.8 41.0 0.064
TPE 65-60/4-(S) |80/90|0.55/0.55| 6/10|65(141/178({140/167|105/132|105/132|125|100(160({170({340| 97 | 147 |475/525|M16| 36.3 38.8 0.056
TPE 65-90/4-(S) |80/90|0.75/0.75| 16 |65(141/178({140/167|105/105|105/105|142|124(144(180(360|105| 172 |508/558/ M16| 57.3 69.4 0.184
TPE 65-110/4-(S)| -/90 | -/1.1 16 |65 -/178 | -/167 | -/132 | -/132 |178|164|144|238(475(125| 166 | -/572 |M16| 74.2 80.9 0.218
TPE 65-130/4-(S)| -/90 | -/1.5 16 |65 -/178 | -/167 | -/132 | -/132 |178|164|144|238(475(125| 166 | -/612 |M16| 75.3 82.4 0.218
TPE 65-150/4-(S)|-/100| -/2.2 16 |65 -/198 | -/177 | -/132 | -/132 |178|164|144|238(475(125| 194 | -/654 |[M16| 84.9 91.7 0.218
TPE 65-170/4-(S)|-/100| -/3.0 16 |65 -/198 | -/177 | -/132 | -/132 |178|164|144|238(475(125| 194 | -/654 |[M16| 81.8 88.6 0.218
TPE 65-240/4-(S)|-/112| -/4.0 16 |65| -/220 | -/188 | -/145 | -/145 |178|164|144(238(475[125| 194 | -/691 |M16| 102.0 | 109.0 0.218
*3Ha4eHve nepeq crneLem 0THOCUTCA K 0fHOMa3HbIM HacocaM, a nocne cneta — K TpexdasHbiM.
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TPED 65

DN 65, 1450 muH-'

H3

N~
o
(2]
[e2]
[aV)
(32}
©
[ee]
jaV)
o
=
'_
Pa3mepbl
£k Paamepbi [Mm]
g8 | p2+
Mapka Hacoca g6 B PN
E3 [kBT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|{C5|C6|L1|H1| H2 H3 * M
[ =
TPED 65-30/4-(S) 71/- 0.37/- | 6/10| 65| 141/- | 140/- | 105/- | 105/- | - [230(240(240|240| 63 (153|340| 97 | 135 | 423/- |M16
TPED 65-60/4-(S) 80/90 | 0.55/0.55| 6/10| 65 |141/178(140/167(105/132|105/132| - |230|240|240|240( 63 |153|340| 97 | 147 |475/525|/M16
TPED 65-90/4-(S) 80/90 | 0.75/0.75| 16 |65 [141/178{140/167|105/105|105/105|200({298(290(320|400| 65 (175|360(105| 172 |508/558/ M16
TPED 65-110/4-(S) -/90 -1 16 | 65| -/178 | -/167 | -/132 | -/132 |200|349(383|440|520(111|175|475(125| 166 | -/572 |M16
TPED 65-130/4-(S) -/90 -11.5 16 | 65| -/178 | -/167 | -/132 | -/132 |200|349(383|440|520(111|175|475(125| 166 | -/612 |M16
TPED 65-150/4-(S) -/100 -/2.2 16 | 65| -/198 | -/177 | -/132 | -/132 |250|349(383|440|520(111|175|475(125| 194 | -/654 |M16
TPED 65-170/4(S) | /100 | /3.0 | 16 |65| 198 | 177 | -1132 | -/132 |250|349|383|440(520(111[175(475[125| 194 | -/654 |M16
TPED 65-240/4(S) | /112 | /4.0 | 16 | 65| /220 | /188 | -1145 | -/145 |250|349|383|440(520(111[175(475[125| 194 | /691 |M16
Macca n o6bem ynakoBku
Macca [kr]
Mapka Hacoca
Hetto* | BpytTo * |O6BLEM NocTaBku [M°]
TPED 65-30/4-(S) 62.1 65.5 0.151
TPED 65-60/4-(S) 69.0 79.5 0.140
TPED 65-90/4-(S) 96.9/115.0 |114.0/133.0 0.391
TPED 65-110/4-(S) 155.0 174.0 0.5
TPED 65-130/4-(S) 158.0 177.0 0.5
TPED 65-150/4-(S) 177.0 196.0 0.5
TPED 65-170/4-(S) 190.0 190.0 0.5
TPED 65-240/4-(S) 211.0 230.0 0.5

*3HayeHve nepeg cnewemM oTHOCUTCS K 0fHO(a3HbIM Hacocam, a nocse crnewa — K TpexdgasHbiM.
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TPE 80

DN 80, 1450 muH-'
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Il
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w i |J'"‘\ T s}
< AN i 3
= 17 cs &
S
=
=
Pa3mepbl
= *u: Pa3mepsbi [MMm] Macca [kr]
23 p2 * O6vem
Mapka Hacoca | S & PN MOCTaBKM *
ES [xBT] Di| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|H1 [H2| H3* | M |Herto*|Bpytro*  [m*]
Fa
TPE 80-30/4-(S) | 71/- | 0.37/- |10|80| 141/- | 140/- | 105/- | 105/- [130[100|160|180(360| 107 | 163| 461/- |M16| 41.1 443 0.064
TPE 80-60/4-(S) [80/90(0.75/0.75|10|80 [141/178|140/167|105/132|105/132|135(100|160|180(360| 107 | 153 |491/541| M16 [41.2/50.444.2/53.4/0.066/0.091
TPE 80-70/4-(S) | /90 | -1.1 [16]80| -/178 | -/167 | -/132 | -/132 [176|144(144|220|440| 115|176 | -/572 |M16| 74.1 87.1 0.218
TPE 80-90/4-(S) | /90 | -1.5 [16|80| -/178 | -/167 | -/132 | -/132 [176|144|144|220|440| 115|176 | -/612 |M16| 75.0 | 88.0 0.218
TPE 80-110/4-(S)|-/100| -/2.2 [16|80| -/198 | -/177 | -1132 | -/132 [176]|144|144|220|440( 115|204 | -/654 |M16| 845 | 98.5 0.218
TPE 80-150/4-(S)|-/112| -/3.0 [16|80| -/198 | -/177 | -1132 | -/132 [187|162|144|250|500| 115|204 | -/654 |M16| 87.5 | 102.0 0.218
TPE 80-170/4-(S)|-/112| -/4.0 [16]80| -/220 | -/188 | -/145 | -/145 [187|162|144|250|500| 115|204 | -/691 |M16| 106.0 | 120.0 0.725
TPE 80-240/4-(S)|-/132| -/5.5 |16|80| -/260 | -/213 | -/145 | -/145 |226|243|230|310(620| 140|273 | /792 |M16| 180.0 | 204.0 0.969
TPE 80-270/4-(S)|-/1132| -/7.5 |16|80| -/260 | -/213 | -/145 | -/145 |226|243|230|310(620| 140|273 | -/872 |M16| 205.0 | 230.0 0.969
TPE 80-340/4-(S)|-/160| -/11.0 |16|80| -/314 | -/308 | -/210 | -/210 [226|243|230|310(620| 140|303 | /914 |M16| 233.0 | 258.0 0.969
*3Ha4veHne nepeq cnewem OTHOCUTCA K O,D,Hoq)a3HbIM HacocaMm, a nocne cnewa — K TpeX(*)a3HbIM.
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Pa3mepbl
H :‘f—, Paamepsbi [MMm]
g 0 p2+
Mapka Hacoca gs B PN
E H [«BT] D1| AC* AD * AE * AF* | P |B1|{B2|B3|C1|({C5|C6|L1| H1 | H2 H3 * M
F g
TPED 80-30/4-(S) 71/- 0.37/- 10 (80| 141/- | 140/- | 105/ 105/- | - [230(240|240|240| 53 |173|360( 107 | 163 | 461/- [M16
TPED 80-60/4-(S) 80/90 |0.75/0.75| 10 |80 (141/178| 140/- |105/132|105/132| - |240(250(240|240| 53 [173|360| 107 | 153 |491/541|M16
TPED 80-70/4-(S) -/90 1A 16 (80| -/178 | -/167 | -/132 -/132 [200|366|354(400(480| 93 [175|440| 115 | 176 | -/572 [M16
TPED 80-90/4-(S) -/90 -1.5 16 (80| -/178 | -/167 | -/132 | -/132 |200|366|354|400(480| 93 |175(440| 115 | 176 | -/612 |M16
TPED 80-110/4-(S) -/100 /2.2 16 | 80| /198 | /177 | -/132 -132 |250(366|354|400(480( 93 [175(440| 115 | 204 | -/654 |M16
TPED 80-150/4-(S) -/112 -/3.0 16 (80| -/198 | -/177 | -/132 -/132 [250(416|405|470(550(133|175|500| 115 | 204 | -/654 [M16
TPED 80-170/4-(S) -/112 -/4.0 16 (80| -/220 | -/188 | -/145 -/145 [250(416|405|470(550(133|175|500| 115 | 204 | -/691 [M16
TPED 80-240/4-(S) -/132 -/5.5 16 (80| -/260 | -/213 | -/145 -/145 |300|491|480|500(550(105(350(620| 140 | 273 | -/792 |M16
TPED 80-270/4-(S) -/132 -/7.5 16 (80| -/260 | -/213 | -/145 -/145 [300(491|480(500(550|105(350(620| 140 | 273 | -/872 [M16
TPED 80-340/4-(S) -/160 -11.0 16 (80| -/314 | -/308 | -/210 -/210 [350(491|480(500(550|105(350(620| 140 | 303 | -/914 [M16
Macca un 06bemM ynakosku
Macca [kr]
Mapka Hacoca
Hetto BpytTo | O6LEM NocTaBkm [M°]
TPED 80-30/4-(S) 72.8 76.2 0.151
TPED 80-60/4-(S) 95.0 100.0 0.370
TPED 80-70/4-(S) 156.0 173.0 0.458
TPED 80-90/4-(S) 158.0 175.0 0.458
TPED 80-110/4-(S) 176.0 206.0 0.653
TPED 80-150/4-(S) 192.0 222.0 0.653
TPED 80-170/4-(S) 209.0 239.0 0.653
TPED 80-240/4-(S) 366.0 417.0 1.524
TPED 80-270/4-(S) 416.0 466.0 1.524
TPED 80-340/4-(S) 472.0 522.0 1.524

*3HayeHve nepen cnewem OTHOCUTCA K O,IlHOd)a3HbIM Hacocawm, a nocne cnewa — K TpeXd)a3HblM.
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TPE 100
DN 100, 1450 muH-'

AD,

AC

Il
|

M
w ," AN
< B . ’
1 o g w ol <
i = O S
wl =y T re]
< AN i 3
. 17 cs &
S
=
=
Pa3mepbl
= :: Pasmepbl [MM] Macca [kr]
s P2 * O6vem
Mapka Hacoca ss PN MOCTaBKU
ES [kBT] Di| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1| H1 |H2| H3* | M | Herro |Bpytto| [w]
Fa
TPE 100-30/4-(S) |80/90|0.55/0.55| 10 |100{141/178|140/167{105/132{105/132|175[125|200|225(450| 122 |172|525/575|M16| 43.0 46.2 0.151
TPE 100-60/4-(S) | -/90 | -/1.1 | 10 |100| -/178 | -/167 | -/132 | -/132 [175[125|200|225|450| 122 [182| -/585 [M16| 63.7 67.7 0.120
TPE 100-70/4-(S) | -/90 -/1.5 16 |100| -/178 | -/167 | -/132 | -/132 |190(151|230|250(550| 140 |173| -/634 |M16| 100.0 114.0 0.725
TPE 100-90/4-(S) |-/100| -/2.2 16 |100| -/198 | -/177 | -/132 | -/132 |190(151|230|275|550| 140 |201| -/676 |M16| 109.0 133.0 0.725
TPE 100-110/4-(S)|-/112| -/3.0 | 16 |100| -/198 | -/177 | -/132 | /132 |190|151|230|275|550| 140 |201| -/676 |M16| 107.0 | 131.0 0.725
TPE 100-130/4-(S)|-/112| -/4.0 | 16 |100| -/220 | -/188 | -/145 | -/145 |201|173|230|275|550| 140 |261| -/773 |M16| 144.0 | 169.0 0.725
TPE 100-170/4-(S)|-/132| -/5.5 16 |100| -/260 | -/213 | -/145 | -/145 |201({173|230|275|550| 140 |277| -/796 |M16| 155.0 189.0 0.725
TPE 100-200/4-(S)|-/132| -/7.5 16 [100| -/260 | -/213 | -/145 | -/145 |290|249|230|335(670| 175 (254| -/888 |M16| 240.0 290.0 0.97
TPE 100-250/4-(S)|-/160| -/11.0 | 16 |100| -/314 | -/308 | -/210 | -/210 [290(249|230|335|670| 175 |308| -/954 |M16| 268.0 318.0 0.97
TPE 100-330/4-(S)|-/160| -/15.0 | 16 |100| -/314 | -/308 | -/210 | -/210 [290(249|230|335|670| 175 |308| -/998 |M16| 291.0 341.0 0.97
TPE 100-370/4-(S)|-/180| -/18.5 | 16 |100| -/314 | -/308 | -/210 | -/210 [290(249|230|335|670| 175 |308| -/1024 |M16| 330.0 380.0 0.97
*3HadeHve nepeq creLlem 0OTHOCUTCA K OQHOMa3HbLIM Hacocam, a nocre creLa — K TpexgasHbIM.
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Pa3mepbl
z “E Paamepsbi [MMm]
g8 | p2*
Mapka Hacoca g B PN
E s [kBT] D1| AC* AD * AE * AF* | P |B1{B2|B3|C1|{C5|C6|L1| H1 | H2 H3 * M
g
TPED 100-30/4-(S) | 80/90 |0.55/0.55| 10 [100|141/178|140/167|105/132|105/132| - [280|305|280|280| 83 |221(450| 122 | 172 |525/575(M16
TPED 100-60/4-(S) -/90 -1 10 |100| -/178 | -/167 | -/132 | -/132 | - |280|305(280|280| 83 [221|450| 122 | 182 | -/585 |M16
TPED 100-70/4-(S) -/90 -/1.5 16 (100 -/178 | -/167 | -/132 | -/132 |200|414|395(470(550|110|230(550| 140 | 173 | -/634 |M16
TPED 100-90/4-(S) -/100 -/2.2 16 |100| -/198 | -/177 | -/132 | -/132 |200|414|395|470|550({110/230|550| 140 | 201 | -/676 |M16
TPED 100-110/4-(S) | -/112 -/3.0 16 |100| -/198 | -/177 | -/132 | -/132 |200|414|395|470|550{110/230|550| 140 | 201 | -/676 |M16
TPED 100-130/4-(S) | -/112 -/4.0 16 |100| -/220 | -/188 | -/145 -/145 |250(443|429(500(550|110{230(550| 140 | 261 | -/773 [M16
TPED 100-170/4-(S) | -/132 -/5.5 16 |100| -/260 | -/213 | -/145 -/145 [300(443|429(500(550|110{230(550| 140 | 277 | -/796 [M16
TPED 100-200/4-(S)| -/132 -/7.5 16 |100| -/260 | -/213 -/145 -/145 [300(579|561(600(680|110{350(670| 175 | 254 | -/888 [M16
TPED 100-250/4-(S)| -/160 -/11.0 16 (100| -/314 | -/308 -/210 -/210 [350(579|561(600/680|110({350(670| 175 | 308 | -/954 [M16
TPED 100-330/4-(S)| -/160 -/15.0 16 (100| -/314 | -/408 -/210 -/210 [350(579|561(600/680|110{350(670| 175 | 308 | -/998 [M16
TPED 100-370/4-(S)| -/180 -/18.5 16 |100| -/314 | -/308 -/210 -/210 [350(579|561(600/680|110{350(670| 175 | 308 | /1024 [M16
Macca n o6bem ynakoBku
Macca [kr]
Mapka Hacoca
Hetto BpyTTOo | O6BLEM NOCTaBKM [M°]
TPED 100-30/4-(S) 93.0 103.0 0.22
TPED 100-60/4-(S) 122.0 127.0 0.417
TPED 100-70/4-(S) 201.0 251.0 0.65
TPED 100-90/4-(S) 218.0 268.0 0.65
TPED 100-110/4-(S) 213.0 264.0 0.65
TPED 100-130/4-(S) 293.0 343.0 1.524
TPED 100-170/4-(S) 313.0 349.0 1.524
TPED 100-200/4-(S) 500.0 550.0 1.524
TPED 100-250/4-(S) 530.0 580.0 1.524
TPED 100-330/4-(S) 601.0 652.0 1.524
TPED 100-370/4-(S) 679.0 730.0 1.524

*3HadeHe nepeq creLem OTHOCUTCA K 0HOMAasHbIM HacocaM, a nocre cnetua — K TpexgasHbIM.
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TPE 125

DN 125, 1450 muH-'

AD,

AC

L
|

M
w ," AN
< B PR
1 o g w ol <
] - — e O 8
wl =y T 0
< AN i 3
. "1 cs &
1]
s
=
Pa3mepbl
s p Paamepbl [MM Macca [kr
8 § P2 * put el per] O6nLem
Mapka Hacoca ss PN nocraeku
ES [kBT] Di| AC* | AD* | AE* | AF* |B1|B2|C1|C5|L1|[H1|H2| H3* | M | Herto |Bpytro| [M’]
£8
TPE 125-110/4-(S)|-/112| -/4.0 16 [125| -/220 | -/188 145 145 |250/|202|230(310(620(215|267| -/854 [M16| 188.0 218.0 0.967
TPE 125-130/4-(S)|-/132| -/5.5 16 [125| -/260 | -/213 145 145 |250/|202|230(310(620(215|283| -/877 [M16| 198.0 249.0 0.967
TPE 125-160/4-(S)|-/132| -/7.5 16 [125| -/260 | -/213 145 145 |250/|202|230(310(620(215|283| -/969 [M16| 223.0 273.0 0.967
TPE 125-210/4-(S)|-/160| -/11.0 | 16 [125| -/314 | -/308 210 210 |271|243|230(400(800(215|318| -/1004 (M16| 292.0 342.0 0.967
TPE 125-250/4-(S)|-/160| -/15.0 | 16 [125| -/314 | -/308 210 210 |271|243|230(400(800({215|318| /1048 [M16| 314.0 364.0 0.967
TPE 125-320/4-(S)|-/180| -/18.5 16 |125| -/314 | -/308 210 210 [271|243|230{400(800|215|318| -/1074 |M16| 354.0 424.0 0.97
*3HaveHne nepeq cnewem OTHOCUTCA K 0ﬂH0q)a3HblM Hacocawm, a nocne cnewa — K TpeX(*)a3HbIM.
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TPED 125

DN 125, 1450 muH-'

H3
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=
[
Pa3mepbl
§ E o s Pasmepbl [MM]
Mapka Hacoca 25 B PN
ES [kB1] D1| AC* | AD* | AE* | AF* | P |B1|B2|B3|C1|C5(C6|L1|H1| H2 | H3* | M
il
TPED 125-110/4-(S) | -/112 -/4.0 16 |125| -/220 | -/188 145 145 |250(537|518|600(680| 84 [300(620|215| 267 | -/854 [M16
TPED 125-130/4-(S) | -/132 -/5.5 16 |125] -/260 | -/213 145 145 |300(537|518|600|680| 84 |300/620(215| 283 | -/877 |M16
TPED 125-160/4-(S) | -/132 -/7.5 16 |125| -/260 | -/213 145 145 |300(537|518|600(680| 84 [300(620|215| 283 | -/969 [M16
TPED 125-210/4-(S) | -/160 | -/11.0 16 |125| -/314 | -/308 210 210 |350|566(552|600(680(175|350({800|215| 318 | -/1004 |M16
TPED 125-250/4-(S) | -/160 | -/15.0 16 (125 -/314 | -/308 | 210 210 |[350(566|552|600|680|175/350{800(215| 318 | -/1048 |M16
TPED 125-320/4-(S) | -/180 | -/18.5 16 |125| -/314 | -/308 210 210 |350|566(552|600(680(175|350(800|215| 318 | -/1074 |M16
Macca n o6bem ynakoBku
Macca [kr]

Mapka Hacoca

Hetto BpyTTOo | O6LEM NOcTaBKM [M°]
TPED 125-110/4-(S) 404.0 454.0 1.524
TPED 125-130/4-(S) 409.0 459.0 1.524
TPED 125-160/4-(S) 472.0 523.0 1.524
TPED 125-210/4-(S) 592.0 642.0 1.524
TPED 125-250/4-(S) 635.0 686.0 1.524
TPED 125-320/4-(S) 715.0 766.0 1.524

*3HaveHue nepep creLlemM OTHOCUTCA K OAHOMa3HbIM HacocaMm, a nocne cnewua — K TpexdgasHbim.
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TPE 150
DN 150, 1450 MmuH-"

AD,

AC

L
|

TPE 150-260/4-(S)

AC

(a2}
T
N
T
T
M —
[ M7 o
L i . ©
< B . ’ S
; AT a 5
wl [Ty a B ] a
< S B = 3 2
. 1 cs © 3
o o«
S 277 267 \5x218 £
= > =
Pa3mepbl
s ;: Pasmepbl [MM] Macca [kr]
8c p2 * O6bem
Mapka Hacoca S5 PN nocTaBku
ES [kBT] Di| AC* | AD* |AE*|AF*|B1|B2|C1|C5|L1| H1 | H2 | H3* | M | Hertto |Bpytro| [m]
Fa
TPE 150-130/4-(S) | -/132| -/7.5 | 16 [150| -/260 | -/213 | 145 | 145 [296|237|230(400(800| 215 | 291 | -/966 |M16| 286.0 | 336.0 | 0.97
TPE 150-160/4-(S) | -/160| -/11.0 | 16 [150| -/314 | -/308 | 210 | 210 [296|237|230[400(800| 215 | 321 | -/1008 |M16| 314.0 | 364.0 | 0.97
TPE 150-200/4-(S) | -/160| -/15.0 | 16 [150| -/314 | -/308 | 210 | 210 [296|237|230[400(800| 215 | 321 | -/1052 |M16| 336.0 | 386.0 | 0.97
TPE 150-220/4-(S) | -/180| -/18.5 | 16 [150| -/314 | -/308 | 210 | 210 [296|237|230[400(800| 215 | 321 | -/1078 |M16| 375.0 | 425.0 | 0.97
TPE 150-260/4-(S) | -/180| -/18.5 | 16 [150| -/314 | -/308 | 210 | 210 [335|288| - | - [800| 235 | 319 | -/1095 [5x 18| 388.0 | 561.0 2.3
*3Ha4yeHne nepepg cnewem OTHOCUTCA K O,D,HOd)a3HbIM HacocawMm, a nocne cnewa — K TpeXd)a3HblM.
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TPED 150
DN 150, 1450 MmuH-"

H3

sl
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TexHu4eckue AaHHble/AMarpamMmmbl XapakTepuUcTUK

TMO02 8632 3307

Pa3mepbl

Pasmepbl [MM]

*
P2 PN

Mapka Hacoca B
[xBT] Di| AC* | AD* | P (B1|B2|B3|C1|C5(C6|L1|H1| H2 | H3* | M

Tunopasm,
asurarens*

-
=
w
N

TPED 150-130/4-(S) -/7.5 16 |150| -/260 | -/213 [300|583|553|600(680|153|350(800|215| 291 | -/966 |M16
TPED 150-160/4-(S) | -/160 | -/11.0 16 [150| -/314 | -/308 |350|583|553|600(680|153|350|800|215| 321 | -/1008 |M16
TPED 150-200/4-(S) | -/160 | -/15.0 16 |150| -/314 | -/308 [350|583|553|600(680|153|350(800|215| 321 | /1052 |M16
TPED 150-220/4-(S) | -/180 | -/18.5 16 |150| -/314 | -/308 [350|583|553|600(680|153|350(800|215| 321 | /1078 |M16

Macca n o6bem ynakoBku

Macca [kr]
Mapka Hacoca
Hetto BpytTo |O6BLEM noctasku [M°]
TPED 150-130/4-(S) 575.0 625.0 1.524
TPED 150-160/4-(S) 631.0 681.0 1.524
TPED 150-200/4-(S) 675.0 756.0 1.8
TPED 150-220/4-(S) 753.0 804.0 1.8

*3HaveHve nepepg cnewem OTHOCUTCA K 0,D,HOd)a3HbIM Hacocawm, a nocne cnewa — K TpeX(*)aCiHblM.
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TPE 200
DN 200, 1450 MmuH-"

TP, TPE 200-50/4
TP, TPE 200-70/4
TP, TPE 200-90/4

TP, TPE 200-130/4
TP, TPE 200-150/4

1/4

H3

H2

TP, TPE 200-160/4
TP, TPE 200-190/4

B4

H2
H3

L1
8’ . /@\ oF o s . B .
foﬁ;éff—FJ—: NL}%S**HH{—l E:
gl i~ 7 gl S o @
)~ g APt & ]
220 | 287 5x 18 220Tza7 5x @18 8
w =
Pa3mepbl
s ;: Pa3mepsbi [MMm] Macca [kr]
8c p2 * O6vem
Mapka Hacoca S5 PN NoCTaBKU
& [xBT] Di| AC* | AD* |AE*|AF*| P |B1|B2|B4|L1| H1 | H2 | H3 | Herto |Bpyrto| [w]
Fa
TPE 200-50/4 -/112 -/4 16 |200| -/220 | -/188 |-/145|-/145|250|363|283(359|900| 280 | 273 925 | 276.0 449.0 2.3
TPE 200-70/4 -/132 -/5.5 16 |200| -/260 | -/213 |-/145|-/145|300|363|283(359(|900| 280 | 293 946 | 289.0 462.0 2.3
TPE 200-90/4 -/160 /7.5 16 |200| -/260 | -/213 |-/145|-/145|300|363|283(359(|900| 280 | 293 984 | 302.0 475.0 2.3
TPE 200-130/4 -/160 -1 16 |200| -/314 | -/308 |[-/210(-/210|350|363|283(359|900| 280 | 336 | 1094 | 362.0 535.0 2.3
TPE 200-150/4 -/160 -5 16 |200| -/314 | -/308 |[-/210(-/210|350|363|283(359(|900| 280 | 336 | 1134 | 388.0 561.0 23
TPE 200-160/4 -/160 -5 16 |200| -/314 | -/308 |(-/210(-/210|350|348|288(363|900| 280 | 331 1050 | 355.0 528.0 23
TPE 200-190/4 -/180 | -/18.5 | 16 [200| -/314 | -/308 |-/210|-/210{350|348|288|363(900| 280 | 331 1134 | 358.0 532.0 23

*3HaveHne nepep cnewem OTHOCUTCA K 0,D,H04)a3HI:IM Hacocawm, a nocne cnewa — K TpexcbaathM.
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18. NMpuHagnexHocTu

MynbT AUCTaHUMOHHOIO ynpasneHus
R100

MyneT AnctaHumoHHoro ynpasneHns R100 npegHasHadveH
ANa AQUCTaHUMOHHOro obmMeHa faHHbIMM C Hacocamu.
O6meH gaHHbIMW OcyLLecTBNSeTCHA Yepe3 MHppakpac-
HbIV MOPT.

TMOO 4498 2802

MpoaykTt Ne npoaykra
R100 96 61 52 97
MoTteHuuomeTp

HOTeHLlMOMeTp Ona yCTaHOBKA 3HaYeHU n nycka / ocTaHoBa
Hacoca.

MpoaykTt Ne npoaykra

BHeLLHUIA NOTEHUMOMETP € KOPMYCOM 00 62 54 68
[N KPenneHns Ha CTeHy

v

GRUNDFOS 2\
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TPE, TPED

KoHuenuua CIM/CIU

Ins paclwmpeHHoro ynpaeneHnss HacOCHbIMU cucTeMamm
NOAXOAALLMM PELLEHNEM ABNAETCA KOHLENUMS CETEBbIX NPO-
TokonoB. PaspaboTaHHble Moaynu nepegayn ganHbix CIM
(Communication Interface Module) n ycTporicTea nepega4um
pdaHHbix CIU (Communication Interface Unit) o6ecne4ymsarot
06MeH AaHHbIMU Yepe3 OTKPbITbIE M COBMECTUMbIE CETU, Ta-
kne kak Profibus DP, Modbus RTU, LONWorks, BACnet MS/
TP®, GSM/GPRS, nnu ¢ NOMOLLbH0 AUCTaHUMOHHOMO yrpas-
nexuns Grundfos Remote Management (CRM).

WHTepdericel nepepayn gaHHbix Grundfos CIM/CIU nerko
MOHTUPYIOTCA U HacTpamBaroTCs, yAaoOHbI B 3KCMnyaTaumm
N 9KOHOMWYHbI. BCce mModynu OoCHOBaHbl Ha CTaHAAPTHbIX
PyHKLUMOHAIBbHBIX Npounsx, 4To o6ecrnevmBaeT UX NPOCTYIo
BCTPanBaeMOCTb B CETb M ObICTPYHO 06Pa6OTKY AaHHbIX.

Ncnonb3osaHue CIM u CIU

MepeyeHb yCTPOKCTB
nepeaayn gaHHbix CIM/CIU

Mopaepxwvsaemeble npogyKkTel Grundfos (nogpobHee
cMoTpuTeE Tabnuuy):

® CIM 100 n CIU 100/110 pns cetert LONWorks

® CIM/CIU 150 pns ceten Profibus DP
® CIM/CIU 200 ans cetet Modbus RTU
® CIM/CIU 250 ons cetent GSM/GPRS

® CIM 270/CIU 271 pna GRM

¢ CIM/CIU 300 gns cetenn BACnet MS/TP

o 0.25 - 7.5 kBT 11 -22 kBt
Mogynu CIM npepcTaBnstoT cobor Moaynm pacluvMpeHus, E-HacoCh! E-HacoChl
KOTOpble 06ecne4YnBaloT CBA3b C HACOCAMMW C 3NIEKTPOHHBIM
ynpasneHvem (E-nacocamu) ot 11 go 22 kBT nnm ¢ cuctemon
Dedicated Controls ons kaHanuMsaLMoOHHbIX HACOCOB GENIbus BCTPOEH.
Mopgynb BCTpanBaeTcs HeNnoCcpeacTBEHHO B usgenve CIM 050
YcTpolicTBO nepepadn paHHbix ClU npepHasHadeHa pgnsi
npoaykToB ¢ uHTepderncom GENIbus, Hanpumep, ons He-
60nbLINX E-HacocoB, UMPKYNALUMOHHBIX HACOCOB U YCTAHOBOK LON
nosbieHns aasneHus. Ycrponctaa ClU nmetoT BCTPOEHHbIN CIU 100 CIM 100
UCTOYHMK NuTaHusa 24-240 B 1 MOryT MOHTMpPOBAaTbLCA Ha
cteHe unn Ha DIM-penke
Profibus DP
MpoaykT Ne npoaykra CIU 1 so CIM 150
CIM 050 96 82 46 31
CIM 100 96 82 47 97 Modbus RTU
CIM 150 96 82 47 93 CIU 200 CIM 200
CIM 200 96 82 47 96
GSM/GPR5/SMS
CIM 250 96 82 47 95 (Hanpumep ans
CIM 300 96 89 37 70 SCADA) CIU 250 CIM 250
Clu 100 96 75 37 35
Clu 110 96 75 37 36 BACnet MS/TP
CIU 150 96 75 30 61 CIU 300 CIM 300
CIU 200 96 75 30 B2
. GRM
ClU 250 96 78 71 06 (Grundfos Remote
CIU 300 96 89 37 69 Management) CIU 271 CIM 270
GSM-aHTeHHa 97 63 19 56
GSM-aHTeHHa 97 6319 57

! Heo6xoaumo nogkntodeHne GSM-aHTeHHbI
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MnuTbl-OCHOBaHUA

Hacocbl TPE/TPED ¢ mowHocTblo geuratens 11 kBT u

BblLLIE NOCTABAAIOTCHA B KOMMMEKTE C NIIMTON—OCHOBaHUEM.

TPE, TPED

TP(E) cepvnm 100 n 200

Twun Hacoca

Bontbl

Homep npopykra

TP(E) 32
TP(E) 40

TP(E) 50
TP65-60/2
TP(E) 65-120/2
TP65-180/2

2 x M12 x 20 mm

96 40 59 15

TP 65-30/4
TP(E)65-60/4
TP(E) 80
TP(E) 100

2 xM16 x 30 mm

96 40 59 14

TP(E) cepun 300

TP(E) 32

TP(E) 40

TP(E) 50

TP(E) 65

TP(E) 80-xx/2
TP(E) 80-70/2
TP(E) 80-90/2
TP(E) 80-110/2
TP(E) 80-150/2
TP(E) 80-170/2
TP(E) 100-160/2
TP(E) 100-200/2
TP(E) 100-240/2

. " " " P e P e e

2 x M16 x 30 mm

96 52 54 98

* 3a nckntoveHnem TPE 32-90.

TP(E) cepun 300

TP(E) 80-240/4
TP(E) 80-270/4
TP(E) 80-340/4
TP(E) 100-250/2
TP(E) 100-310/2
TP(E) 100-360/2
TP(E) 100-390/2
TP(E) 100-480/2
TP(E) 100-xx/4
TP(E) 125-xx/4
TP(E) 150-xx/4

. T T — " P o P e

2 x M16 x 30 mm

96 53 62 46

380

290

230

35

290

hod

i

N4xe14

4x018

TMO02 8869 1004

TPD, TPED cepuu 300

Tun Hacoca

BonTtbl

Homep npopaykra

TP(E)D 32
TP(E)D 40
TP(E)D 50
TP(E)D 65
TP(E)D 80-xx/2
TP(E)D 80-70/4
TP(E)D 80-90/4
TP(E)D 80-110/4
TP(E)D 80-150/4
TP(E)D 80-170/4
TP(E)D 100-160/2
TP(E)D 100-200/2
TP(E)D 100-240/2

e L O

4 x M16 x 30 mm

96 48 93 81

2x018

47
67 _|

300

330

2x014

TMO2 5336 2602

v
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TPE, TPED

TPD, TPED cepuu 300

TP(E)D 100-250/2 ‘ ‘
TP(E)D 100-310/2 el N 08
TP(E)D 100-360/2 4 x M16 x 30 mm 96 53 62 47 ‘ ‘
TP(E)D 100-390/2
TP(E)D 100-70/4 — S
TP(E)D 100-90/4 — % =
TP(E)D 100-110/4 BE 4 ; g
TP(E)D 100-130/4 E 5y £
TP(E)D 100-170/4 i %
z:: \_2xo14 [
TPD, TPED cepuu 300
TP(E)D 80-240/4 ‘ ‘
TP(E)D 80-270/4 el N 8
TP(E)D 80-340/4 ‘ ‘
TP(E)D 100-200/4 350 > S
TP(E)D 100-250/4 4 x M16 x 30 MM 96 53 62 48 300 4x018 S
TP(E)D 100-330/4 ‘ = T
TP(E)D 100-370/4 o ° S g
TP(E)D 100-410/4 kd N
TP(E) 125-xx/4 ‘ 475 [\ 2xo14 g
TP(E) 150-xx/4 F
Idpyrue npuHaaneXxHocTu
Nspenve Onucaxue
CBapHow c¢pnaHey PN 10/16 Mo craHpapty DIN 2633, BMecTe ¢ BUHTaMM M YIJIOTHEHUAMM (KOMMJIEKT)
DN Pasmep DN D k d, Ne npoaykra
32 140 100 4x18 96 56 91 83
- Ld 40 150 110 4x18 96 56 91 84
| 2 50 165 125 4x18 54 98 02
N 65 185 145 4x18 5598 02
= 80 200 160 8x18 56 98 01
100 220 180 8x18 57 98 02
k 125 250 210 8x18 001D 9073
D 150 285 240 8x22 96 56 91 90
200 (DIN 2632) 340 295 8x22 96 56 91 91
dyHpameHTHbIe 60NThI KomnnekT 4 wryku M 12x120 (o Tunopasmepa 125/150) 9654 92 76
M 16x200 (Ha4uHas ¢ Tunopasmepa 150/200) S1111996

Npo6koBas nnuta

[lns 060pyaoBaHus BUGporacaLLero pyHaameHTa

[lns HacocoB TUNopa3mepa
OTpenbHbIV Hacoc

CABOEHHbIe HacocChbl

Pasmepbl B MM

Ne npoaykTta

no 80 £o 100 400x500x40 S1111384

100 125 500x600x40 S11114 06

125 150 500x650x40 S1111422

150 200 600x750x40 S1111449

200 210 700x800x40 S1111465
o™
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Pa3mepbi chnaHueB PN6uPN 10

TPE, TPED

®naHubl no DIN 2631, PN 6

®naHubl no DIN 2632, PN 10

D,
(72] HomuHanbHbI anameTp [Mm] HomuHanbHbI guameTp [MM]
'i 32 40 50 65 80 100 32 40 50 65 80 100 125 150 200
NG § D, 32 40 50 65 80 100 32 40 50 65 80 100 125 150 200
|
- § D, 9 100 110 130 150 170 100 110 125 145 160 180 210 240 295
~
32 ~ D, 120 130 140 160 190 210 140 150 165 185 200 220 250 285 340
o
: E S 4x14 4x14 4x14 4x14 4x19 4x19  4x19 4x19 4x19 4x19 8x19 8x19 8x19 8x23 8x23
Jonyckaemblie cunbl, geucTeyrowue Ha chnaHubl
<]
g
1)
R
8
s
=
AnameTp Cunbi [N] MomeHT [Nm]
Fy Fz Fx SF* My Mz Mx IM*
DN 25 405 322 352 627 395 487 594 875
DN 32 521 417 457 810 424 508 622 913
DN 40 625 500 550 975 450 525 650 950
DN 50 825 675 750 1300 500 575 700 1025
DN 65 1070 862 952 1672 540 610 750 1098
DN 80 1250 1025 1125 7975 575 650 800 1175
DN 100 1675 1350 1500 2625 625 725 875 1300
DN 125 2068 1671 1852 3239 657 805 955 1443
DN 150 2500 2025 2250 3925 875 1025 1250 1825
DN 200 3350 2700 3000 5225 1150 1325 1625 2400

*3F n M - BeKkTOpHas cymma cun i MOMEHTOB.

3HaqeHvis cooteeTcTBytOT cTaHaapTy EN ISO 5199:2002.
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19. TexHn4yeckaa AOKYyMeHTaLus

WebCAPS

WebCAPS - 310 nporpamma Web-based Computer Aided
Product Selection (MHTepHeT Bepcusi aBTOMaTU3NPOBAHHOMO MOA-
6opa ob6opyaoBaHus), AOCTYyn B nporpammy npegocTaBnsercs
Ha www.grundfos.ru

B WebCAPS npepcrtaBneHa nogpobHasi uHdopmauusi o 6onee
Yem 220000 napenusx Grundfos Ha 6onee 4em 30 A3bIKax.

B WebCAPS Bcs nHdopmaums npusogutcs B 6 pasgenax:
* Karanoru

e Jlutepatypa

e CepBuc

* [log6op

* 3ameHa

* Yeprexu CAD.

=
KaTtanoru O

HaunHas ¢ obnacteit NpMMeHeHUs U MOAEenen HacocoB, AAHHbIN
pasgen BkntoyaeT B cebs:

* TexXHUn4yeckune faHHble;

e xapakTtepuctuku (QH, Eta, P1, P2 n gp.) ons onpepeneHHomn
NAOTHOCTM N BA3KOCTU NepeKaqnBaemMon XuaKkoctu, nokasbiea-
eTCca KONM4ecTBO padoTatoLLMX HACOCOB;

* dpoTorpacun nsnenui;

* rabapuTHble YepTexu;

® CXeMbl 3MEKTPUYECKNX COEANHEHWN;
* CCbIIKM 1 Ap.

Jintepatypa @

B OaHHOM pasfefie MOXHO MoJly4YnuTb AOCTYMN KO BCeM MocrieaHnM
[OKYMeHTaM Mo MHTepecyoLLemMy Bac Hacocy, Hanpumep,

* npocnekTam;

* pyKOBOACTBAM MO MOHTaXy W aKcnayarauuu;

* CEpBUCHOW OOKYMeHTauuu, Takol kak Service kit catalogue
1 VIHCTPYKLUN K CEPBUCHOMY KOMIJIEKTY;

* KpaTKUM PyKOBOACTBAaM,;
e GyKneTam no NpogyKummn u T. 4.

Cepsuc ®

B paHHOM paspene npepcTtaBneH YAOO6HbIA AN MCMONb30BaHMA
VMHTEPAKTUBHbIA CEPBUCHBLIN KaTtanor. 30ecb Bbl MOXETE HaNTK
3anacHble 4acTu U UX UAEHTUMKALMOHHbIE HOMepa ANs Haco-
coB Grundfos, nocTaBnfeMbIX UK YXe CHATbIX C NPON3BOACTBA.

Kpome Toro, B AaHHbI pasaen BKIYeHbl BUAEOPOSVKA, AEMOH-
CTPUpPYIOLLIME MPOLIeyPY 3aMeHbl AeTanei.

o™
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Mop6op

HaunHas ¢ pasnuyHbix obnacten NpYMeHeHUs U NPUMEPOB MOH-
Taxa, AaHHbIN pasfen BKA4YaeT B ce6s noapobHble WUHCTPYK-
ummn ons:

* nogbopa camMoro noaxogsLwiero n 3MEKTUBHOO Hacoca Ans
Ballen yCTaHOBKY;

* BbINOJSIHEHNSA CIIOXHbIX PACHETOB C y4ETOM 3HEPronoTpebneHus,
CPOKOB OKynaemocTu, npodunen Harpy3kn, aKCrnyaTaumMoHHbIX
pacxopoB 1 ap.;

* aHanusa BblI6PaHHOro Hacoca C MOMOLLbIO BCTPOEHHOW Mpo-
rpamMmbl onpeaeneHns aKCnyaTaumoHHbIX PACXOA0B;

* onpefeneHns CKoOpoCTW TeYeHWs ANs BOAOOTBEAEHUS U KaHa-
nmsaumn n gp.

3ameHa @

B paHHOM paspene npvBefeHa MHCTPYKUMSA Ans Belbopa v cpas-
HEeHWs JaHHbIX MO 3aMEHe YCTaHOBNEHHOro Hacoca, 4To6bl 3ame-
HWUTb ero Ha 6onee agpdekTnBHbIN Hacoc Grundfos.

B paspen BknoYeHbl AaHHbIe MO 3aMeHe HacoCOoB, NPEACTaBleH
LUMPOKMIA Psif, HACOCOB APYrMX NPOM3BOANUTENEN.

Monb3ysacb NOAPOGHLIMU UHCTPYKLUMAMK, Bbl MOXETE CPaBHUTb
Hacocbl Grundfos ¢ Hacocom, ycTaHOBIIEHHbIM Y Bac. [Mocne Toro
Kak 6yayT ykasaHbl AaHHble UMeloLLlerocs Hacoca, mporpamma
NpeanioXuT HecKkonbko Hacocoe Grundfos, KOTopble MOryT ObITb
60onee ygo6HbIMU 1 MPOU3BOAUTESNIbHBIMU.

Yeptexu CAD

B paHHOM pasferfie MOXHO 3arpy3uTb 2-xmepHble (2D) n 3-xmep-
Hble (3D) yepTexxn CAD no4yTtn Bcex Hacocos Grundfos.
WebCAPS npepgnaratotcs cnegytowime opmarbl:

2-XMepHbIe HepTexw:

* .dxf, KapkacHble 4YepTexu;

e .dwg, KapKacHble HepTexw.

3-XMepHbIe HepTexw:

¢ .dwg, KapkacHble 4epTexu (6e3 NoBepXHOCTEN);

* .stp, NPOCTPaHCTBEHHbIE N306PaXKEHNS (C MOBEPXHOCTAMM);
* _eprt, E-uepTexwu.

WinCAPS

Puc. 49. Quck WinCAPS

v
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WIinCAPS - 3to nporpamma Windows-based Computer Aided
Product Selection (Bepcus aBTomMaTnavpoBaHHOro nogéopa 060-
pynoBaHusa Ha 6a3e Windows), B KOTOpoW NpefcTasneHa nogpoob-
Has nHdopMaumsa ans 6onee 220000 nagenuii Grundfos Ha 6onee
yem 30 A3biKax.

Mporpamma WIinCAPS nmeeT Te e 0CO6EeHHOCTU 1 (DYHKLUN, YTO
n WebCAPS. OHa He3amMeHMMa B TeX Cny4asXx, Koraa HeT NoaKIto-
YeHus K ceTu Internet.

WInCAPS Bbinyckaetca Ha DVD-ROM, o6HoBnsieTcsi ogvH-fBa
pasa B rog.



HomeHknaTtypa katanoroe GRUNDFOS

LNPKYNALUOHHBIE HACOCHI
C «MOKPbIM POTOPOM»

ALPHA2,

woenowecsoun  ALPHAZ L,

\UP. UPS, UPSD e 100

SOLAR,
UP,
UPsS,

UPSD cepus 100

HACOCbI
ANa BOOOCHABXEHUA
YACTHbIX LOMOB

sQ,

SQE,
SPO,
UPA,

Hydrojet,
GP

HACOCbI

C MATPYBKAMM B JINHUIO
«H-TTARH»

TP,
TPD

T TPD

CETEBbIE HACOCbI
«UH-NTARH»

TP cepus 400,
PN25

TP cepus 400, PN 25

PETY/INPYEMbIE HACOCbI
«NH-NTAUH»

TPE,
wewo  1PED

TOPU3OHTAJIbHbIE HACOCbI
OBYCTOPOHHEIO BXOOA

'

HS

ncnonHexve 5

LMPKYNALMOHHbBIE HACOCbI
C «MOKPbIM POTOPOM»

MAGNA,
MAGNAD,
UPE,

UPED

cepus 2000 UPS,
UPSDxx 100
cepus 100 UPS,

UPSD cepus 200

KOHCOJIbHbIE
N MOHOB/TOYHbIE

HACOCbI
N \°
prpm— -1
NK,
NKE

YCTAHOBKM MHOTOCTYMEHYATbIE FTOPU3OHTANbHbIE BbICOKOHAMOPHbIE
NOXAPOTYLUEHUSA LLEHTPOBEXHbIE HACOCbI MHOTOCTYMEHYATbIE AKCUASbHO-MOPLLHEBbIE
HACOCbI HACOCbI
Hydro MX, CR(E), P B\ P
- CRN (),
% HSF CRT (E)
[ ]
BYCTEPHbIE HACOCbI KOHCOSbHO-MOHOB/TO4HbIE NONYMOrPYXHbIE
moaynm B TMIMMEHNYECKOM NMPOMbILLSIEHHbIE HACOCbI
WNCNOSHEHUN HACOCbI
m BM 4” m Euro-HYGIA, MTB 5011, MTR(E),
BM 6” F&B-HYGIA, MTH,
et e BM 8” Contra, pia ITREMTIE T MTA
durietta O,
SIPLA,
MAXA/
MAXANA
NOVAlobe

OO3UPOBOYHbIE HACOCbI
N NMPUHALONEXHOCTN

OUNbTOMETP
ONsA AHANKU3A BOObI

KOHTPOJIbHO-U3MEPUTENbHOE
OBOPY[JOBAHME

KOHTponnepbl
DIP,

Conex DIA,
Conex DIS

“3MepuTenbHble
Aveiikn

AQC,

KOMNNIeKTHble
cuctembl B cbope

npuHagIexHocTn

LMOPOBOE
DO3UPOBAHUE
W SMART
swaroga - Digital,
o DDA,
DDC,
DDE

GRUNDFOS 2\
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HomeHknatypa katanoroe GRUNDFOS

YCTAHOBKM
MNOBbILWEHNA OABJTEHUA

Hydro
Multi-E,
Hydro MPC,
Hydro
Multi-S

CTAHLMN
MOBbILLEHWSA OABNEHMUS

Hydro
Multy E
Waramiecwe  CRE,
Hydro
Multy E
CME

MELLANTKWN
W OBPA3OBATENN
NMOTOKA
Wewan wospasosarenn  AMG,
o AFG,
50 My

LUKADbI YIIPABJIEHUS
HACOCAMM,
KWUM 1 ABTOMATUKA

Control MP204,
PUG, GE100,
Control MPC,
LCIWS, LC2WS,
cu100,

LC(D) 107, LC(D),
108, LC(D) 110,
Control WW,
Control DC,
Control Mix,
Control MX,

CUE,

LigTec, R100, FF4,
DPI, TTA, CIM/CIU

APEHAXHbIE HACOCbI HACOCbI ANng BOOOOTBEAEHUA HACOCbI Ana BOOOOTBEAEHUA
HACOCbHI N HACOCHbIE YCTAHOBKU W NPOMBILWIEHHOIO N NPOMBILWIEHHOIO
ONa APEHAXA U KAHANTU3ALMK MPUMEHEHUA NPUMEHEHWNA
ok uni s s
DPK CC, KP, AP, 50, 54, 58 62, 66,70
"P"‘"""‘"‘”“‘WKL"_": SEG, SE1, SEV, MOLLHOCTb MOLLHOCTb.
o npswurarens ABuratens
SOLOLIFT2, 10 29 KBT A0 155 kBT
LIFTAWAY, 50 5071
u
MULTILIFT,
KHC
LIFTSTATION, LWkadbl
CONLUIFT, LWkadet ynpasnenus
ynpasnenus
HACOCb! AJ19 BOOOOTBEAEHUA KAHANU3ALNOHHDIE KAHANTU3ALMOHHBIE KAHANTM3ALIMOHHDBIE
N MPOMbBILLIEHHOTO HACOCbI HACOCbI HACOCbI
NPUMEHEHNA
— SEL SL1, —— 2]
preeE— P L o ser sty SEV SLY, ocomsop.er st suvn EFs
MOLHOCTS Hacocw SL1, SLV, DP, EF DP peris o
" nsuratens EF ! ,
Ao 520 kBt
50my AUTO,

MOrPY>HbIE HACOCbI,
MOrPYXXHbIE SNIEKTPOOBUTATENN,
MNPUHAONEXHOCTU

SP-G

v
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CKBAXXUHHbIE HACOCbI

SP,

- MP1,
Savesene  SPA-NE,
SP-NE
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