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HOMeHKnaTypa H3AenH~ H

KO3QJQJH~HeHTblnpeo6pa30BaHHSI
..~
~J

HoMeHKJlarypa H3AenHM

)

HaCOCbl-,QO3aTopbl
PyneBble KOnOHKH
npHOpHTeTHble Kf1anaHbl

Yc~n~Ten~ nOTOKa
KnanaHHble 6noK~
YC~n~Ten~ MOMeHTa

HaCOCbl-AO3aTopbl, PYfleBble KOflOHK~,
KflanaHHble 6flOK~, np~Op~TeTHble KflanaHbl
~ YC~fl~Tefl~ nOTOKa ~CnOflb3Y~TC~ B
C~CTeMaX r~APOCTaT~YeCKOrO ynpaBfleH~~.

iT
j

HOMeHKnarypa BblnYCKaeMblX 1113Aen1llH BKnlOyaeT:

.HaCOCbl-AO3aTOpbl C HOMIilHaflbHblM pa60YIIIM

06beMOM OT 50 AO 1000 CM3/o6.
.PyneBble KonOHKIII AnIilHOH OT ,75 AO 750 MM.

.KIlanaHHble 6noKH C pa3I1HYHbIMH KoM6HHaUH~MH

npeAoxpaHHTenbHblx, nOAnHTOYHbIX, APoccenHpYIOUlHX
H o6paTHbix KnanaHOB

.nplllOplilTeTHble KnanaHbl AnSI HOMIilHaflbHblX

pacxoAoB Macna 40, 80, III 160 n/MIilH.

.YcHnHTenH nOTOKa c KO3!jJ!jJHUHeHToM
yclilneHIIISI 4, 5 III 8 AnSI HOMIilHaflbHOrO

pacxoAa Macna 240 III 400 n/MIilH.

B c~cTeMax r~APOMeXaH~YeCKOrO ynpaBJle-
H~SI ~CnOJlb3YIOTCSI YC~Jl~TeJl~ KpyTSlUlerOCSI

MOMeHTa ~ pYJleBble KOJlOHK~

JHOMeHKnarypa BblnYCKaeMblX ~3Aen~H BKnlOyaeT:
.Yc~n~Ten~ MOMeHTa AflR CO3AaH~R KpyrRllIero

MOMeHTa Ha BblXOAe 8 ~ 12 AaHM.
.PyneBble KonoHK~ Afl~HOH OT 75 AO 750 MM.

PyneBble KonOHK~ ycTaHaBn~BalOTcR KaK Ha
Hacocax-Ao3aTopax, TaK ~ Ha yc~n~TenRx
MOMeHTa

1 AaHM = 88,51 IPYHT/AIO~M
1 AaH = 2,248 IPYHTa
1 6ap = 14,50 IPYHT/AIO~M2
1 MM = 0,0394 AIO~Ma
1 6ap = 0,1 Mna

KO3(j)(j)MUMeHTbl
npeO6paaOBaHMSI

1 CM3 = 0,061 AIOHM3
1 n = 0,22 rannOHa, AHrn~~
1 n = 0,264 rannoHa, CWA
°<J> = 1,8 x °C + 32

0603Ha'"ieH~e G AI1~ Tpy6HbiX pe3b6
3aMeH~eT npeAblAYUlee 0603Ha'"ieH~e
BSP.F cf BS/ISO 228/1.

0603Ha'feH~e pe3b6bl

0
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rHAPOCTaTH~eCKoe ynpaBneHHe

0

KOMnOHeHTbl r~j:lpOCTaT~'"!eCKOrO ynpaBneH~SI
<p~pMbl Danfoss ~CnOnbaYIOTCSI B Maw~Hax ~

cYj:laX, rj:le BOj:l~Tenb ~n~ PyneBo~ j:lOn)l(eH
ynpaBnSlTb C BbICOKO~ Ha.Qe)l(HOCTblO, yj:lO6CT-

BOM ~ C MaKC~ManbHO~ 6eaOnaCHOCTblO.

)

HaCOCbl"i103arOpbl OSPBIOSPCIOSPL
np~Hu~n Ae~CTB~SI HaCOCOB-AO3aTOpOB
OSPB/OSPC/OSPL cp~pMbl Danfoss
SlBnSleTCSI rnAPOCTaT~'"ieCK~M. MO>KHO
CKa3aTb, '"iTa Me>KAY PyneBo~ KonOHKO~
~ ynpaBnSleMblM~ KonecaM~ HeT
MeXaH~'"ieCKOrO coeA~HeH~SI.
HanpOT~B, ~MeIOTCSI r~ApaBn~'"ieCK~e
Tpy6bl ~ pYKaBa, coeA~HSlIO~~e HaCOCbl-
AO3aTopbl ~ ynpaBnSleMble u~n~HAPbl. np~
nOBopOTe pynSl HaCOC-AO3aTOp Ao3~pyeT
06beM Macna nponopU~OHanbHO Ben~'"i~He

nOBopOTa pynSl.
KorAa pynb He Bpa~aeTCSI, OTCYTCTByeT
nOTOK Macna OT ~n~ K ynpaBnSleMOMY
u~n~HAPY (3a ~CKnIO'"ieH~eM 3neMeHTOB
peaKU~~, CM. c. 5).
STaT 06beM Macna HanpaBnRetcSI Ha

COOTBeTCTBYIO~YIO CTOPOHY ynpaBnSlIO~ero
u~n~HApa ~ OAHOBpeMeHHO TaKO~ >Ke
06beM Macna OTnpaBnReTCR B 6aK.

J

YcunUTenu nOTOKa OSOAlOSOB
B 60nbW~X Maw~Hax ~ Kopa6n~x
HaCOCbl-AO3aTOpbl MOryT ~CnOnb30BaTbC~
C yc~n~Ten~M~ nOTOKa <p~pMbl Danfoss,
KOTOpble YBen~'i~BaIOT nOTOK MaCna K
ynpaBn~eMblM l\~n~HApaM. TaK~e C~CTeMbl
C Hac9caM~-AO3aTOpaM~ ~ yc~n~Ten~M~
nOTOKa TaK)Ke BKnIO'iaIOT BCTpOeHHbl~

np~Op~TeTHbl~ KnanaH, KOTOpbl~
06eCne'i~BaeT np~Op~TeT ynpaBneH~~.
np~ nOBOpOTe pyn~ nOTOK MaCna
pa3Aen~eTC~ B yc~n~Tene nOTOKa TaK,
'iTO6bl 06eCne'i~Tb nOAa'iY Heo6xOA~MOrO
nOTOKa MaCna B ynpaBn~IO~YIO C~CTeMY.
OCTanbHO~ nOTOK MaCna MO>KeT

~CnOnb30BaTbC~ An~ 06eCne'ieH~~ pa6o'i~x

OpraHOB.

)
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HaCOCbl-AO3aTopbl
OSPB, OS PC ~ OSPL

OSPB

BapMaHTbl MCnOllHeHMSI OTCyTCTBMe peaK14MM
B cny~ae HaCOCa-AO3aTOpa 6e3 peaK~~~

He coo6~aeTCR AB~)t(eH~e pynR, KorAa
BoA~Tenb He ynpaBnReT MaW~Ho~.

PeaKUHfi
B cny~ae HacoCa-AOaaTOpa C peaKu~e~

nlO6ble BHeWH~e C~nbl. BOaAe~CTBYIOIlI~e
Ha AOpO>KHble KOneCa, Bn~~IOT Ha

COoTBeTCTBYlOllIee AB~>KeH~e Pyn~. KOrAa
BOA~Tenb He ynpaBn~eT MaW~HO~.

~
r-Y;~..'

asps CN
OrcyrCTBHe peaK~HH JaKpblTOro ~l!Tpa

OSPB ON
OrC'fTCTBHe peaKljHH OTKpbITOro ljeHTpa

3aKpblTbl,.:t ~eHTp
HaCOCbl-AOaaTOpbl C aaKpblTblM ~eHTpOM
nepeKpblBalOT KaHan P B He~TpanbHOM
nOnO)KeH~~. B C~CTeMax ynpaBneH~5I C

aaKpblTblM ~eHTpOM Heo6xOA~M
peryn~pyeMbl~ paCXOA Macna.

OTKpblTblM ueHTp
HaCOCbl-AO3aTOpbl C OTKpblTblM ~eHTpOM

~MeIOT OTKpblTOe COeA~HeH~e Me)KAY

HaCOCOM ~ 6aKOM B He~TpanbHOM
nO!lO)KeH~~. B C~CTeMaX ynpaB!leH~5I C
OTKpblTblM ~eHTpOM ~CnO!lb3YIOTC5I HaCOCbl

C Heperyn~PyeMo~ nOAaYe~.



HaCOCbl-AO3aTopbl OSPB, OSPC H OSPL

BapHaHTbl- HCnOIlHeHHSI LfYBCTBHTenbHOCTb K HarpY3Ke (LS)
B 'iYBCTBI1TenbHbIX K HarpY3Ke CI1CTeMax ynpaBneHI1~
KaK CI1CTeMa ynpaBneHI1~, TaK 11 pa6o'ia~ rMApaBnl1Ka
MOryr 3anl1TblBaTbC~ TOnbKO C OAHOrO HaCOCa. B
Ao6aBOK LS CI1CTeMbl ynpaBneHI1~ nO3BOn~IOT aKO-
HOMI1Tb aHeprMlO npl1 I1CnOnb30BaHI111 LS Hacoca.
YYBCTBI1TenbHble K HarpY3Ke HaCOCbl-AO3aTopbl
I1MelOT AOnOnHI1TenbHOe COeAI1HeHl1e (LS), TaK 'iTa
Cl1rHan AaBneHI1~ HarpY3KI1 MOJKeT 6blTb HanpaBneH
'iepe3 HaCOC-AO3aTOp K npl10pl1TeTHbiM KnanaHaM
CPl1pMbl Danfoss 11/l1nl1 K LS Hacocy. LS Cl1rHan
perynl1pyeT paCXOA Macna OT npl10pl1TeTHOro Kna-
naHa (11/l1nl1 LS Hacoca) K HaCOCY-AO3aTOpy. LS
COeAI1HeHl1e OTKpblTO K 6aKY, KOma HaCOC-AO3aTOp
HaXOAI1TC~ B He~TpanbHOM nOnOJKeHI1I1.
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OSPBX LS
OSPBX LS SlBnSleTCSI 'iYBCTBHTenbHbIM K HarpY3Ke
HaCOCOM-AO3aTOpOM C L HnH R COeAHHeHHSlMH
OTKpblTblMH K 6aKY npH HeHTpanbHOM nOnOJKeHHH.

HaCOCbl-AO3aTOpbl OSPBX LS MOryr
HCnOnb30BaTbCSI TOnbKO C YCHnHTenSlMH nOTOKa
OSQA HnH OSQB IPHpMbl Danfoss.

HaCOCbl-AO3aTOpbl OSPBX LS He AOnJKHbl 6blTb
nOAcoeAHHeHbl HenocpeACTBeHHO K ynpaBnSleMblM

UHnHHApaM.

I ~~ i I



HaCOCbl-AO3aTopbl OSPB, OSPC M OSPL

KOHCTPYKUH~ PyneBo~ KOnOHKH AOn~Ha o6ecne-
'iHBaTb OTCyTCTBHe BnH~HH~ OCeBblX HnH Pa,QH-

anbHblX CHn Ha BXOAHO~ Ban HaCOCa-AOaaTOpa.
MOHTa)K ynpaBn~lOl1\e~ KonOHKH He Aon~eH
MewaTb HaCOCY-AoaaTOpy BOaBpal1\aTbC~ B
He~TpanbHoe nono~eHHe aBTOMaTH'ieCKH nocne

aaBepweHH~ ynpaBn~lOl1\ero BoaAe~CTBH~.

HarpY3Ka Ha PyneBY~

KOnOHKY

npHBeneHHaH nanee Ta6nH~a nOKa3blBaeT naBneHHe PY'iHOrO

ynpaBneHHR (P j AIlR BCeX pa3MepOB Hacoca-nO3aTOpa rnna

asp IjJHpMbl Danfoss npH KpyrRU\eM MOMeHTe Ha pyne 12 naHM

npH'ieM 3TO 3Ha'ieHHe C'iHTaeTCR MaKCHManbHblM

KpyrRU\HM MOMeHTOM, KOTOpblH MOJKeT pa3BHTb onepaTop co

cpenHHMH IjJH3H'iecKHMH naHHbIMH. 3TH 3Ha'ieHHR nonY'ialOTCR

TonbKO npH COOTBeTCTBYIOU\HX ycnOBHRX Ha BXOne B KaHan T

Hacoca-noaaTopa.

losp- I 50 I 80 11 00 1125 1160 I 200 I

I Pm (6ap) I 90 I 80 I 60 I 50 I 40 1-:30 I

~aBneHMe pYI.IHOrO
ynpaBneHMSI

npH HOpManbHblX pa60YHX ycnoBH~X, KOrila
ynpaBn~IOU\HH HaCOC 06eCneYHBaeT COOTBeTCTBYIOU\HH

pacxoil MaCna npH Heo6xoi\HMOM ilaBneHHH,
MaKCHManbHblH Kpyr~U\HH MOMeHT Ha pyne He

npeBblCHT 0,5 ilaHM
EcnH nOTOK Macna OT Hacoca ynpaBn~lOU\eH CHCTeMbl

HapywaeTc~ HnH cnHWKOM ManblH, Hacoc-ilo3aTOp
(j)YHKI1HOHHpyeT aBTOMaTHyeCKH KaK PYYHOH Hacoc B
CHCTeMe ynpaBneHH~. PYYHOe ynpaBneHHe MOJKeT 6blTb

HCnOnb30eaHO TonbKO i\Il~ OrpaHHyeHHOrO ynpaBneHH~
MawHHOH B cnyyae, ecnH npoHcxOilHT HeOJKHilaHHOe
naAeHHe ilaBneHH~ Ha Hacoce.

1315 1 4001 500 I 630 I 800 11000

61'-' I 10

TeXHM~eCKMe AaHHbie I -30 .CM~H-
MaKC.

Io1cnonHeH~e

nOBepXHOCT~
120 'C HO He 6onee 20 M~H

PeKoMeHAyeMaSl

TeMnepaTYpa MaCna

BSl3KOCTb MaCna

<I>~nbTpa~~SI

(CM. c. 35)

YnpaBnSlIOUI~~

KpyTSlUI~~ MOMeHT

MaKC. 24 AaHM



HaCOCbl-AoaaTopbl OSPB, OSPC M OSPL

:0
TeXHHyeCKHe AaHHbie *) HOM~HanbHbIH

pacxo~ MaCna

(n/M~H)

Pa6ol.fl'1~
061.eM

V.' (CM3)

MaKC~ManbHoe AaBneH~e B COeA~HeH~~X

HacOC-AO3arop
R (6ap/Mna)P (6ap/Mna) T (6ap/Mna)

OSPB/OSPC 50 ON
OSPB/OSPC 80 ON
OSPB/OSPC 100 ON
OSPB/OSPC 125 ON
OSPB/OSPC 160 ON
asPs 200 ON
asPs 315 ON
asPs 400 ON
asPs 500 ON
asPs 630 ON
asPs 800 ON
asPs 1000 ON

50
80

100
125
160
200
315
400
500
630
800

1000

5
8

10
13
16
20
32
40
50
63
80
80

140/14 20/2*) 200/20

asps
asps
asps
asps
asps

50
80

100
125
160

50
80

100
125
160

5
8

10
13
16

175/17,5 20/2 240/24

')
OS PC 80 LS
OSPC 100 LS
OSPC 125 LS
OSPC/OSPBX160 LS
OSPC/OSPBX200 LS
OSPB/OSPBX315 LS
OSPB/OSPBX400 LS
OSPB/OSPBX500 LS
OSPBX 630 LS

80
100
125
160
200
315
400
500
630

8
10
13
16
20
32
40
50
63

240/24175/17,5") 15/1.5

"T.
OSPL 630 LS 630 I 63
OSPL 800 LS 800 80 210/21") 15/1,5 280/28

OSPL .1000 LS 1000 100

") nO)KanylicTa, 06paUla~Tecb B ToproBYIO opraH~3au~1O Danfoss no r~ApaBn~Ke no cneAYIOUI~M BonpocaM:

.Hacocbl-A03aTopbl c HOMepaM~ KOAa He ynoMSlHyTble B KaTanore. Y H~X MOryr OTn~~aTbcSl

TeXH~~ecK~eAaHHble
.OSPB LS ~ OSPBX LS AnSI 60nee BbICOK~X ynpaBnSlIOUI~X AaBneH~1i

.HaCOCbl-A03aTopbl AnSI 60nee BblCOKoro ynpaBnSllOl1Iero AaBneH~SI B 6aKe

.o<popMneH~e 3aKa3a HOBblX HaCOCOB-A03aTopOB AnSI MaW~H, BblnYUleHHblX AO 1989.

nnSl MOHTa)Ka Ha HOBbie HaCOCbl-A03aTopbl KnanaHOB OVP/OVR Tpe6YlOTCSI 60nTbi 46 MM.

.~:)

0
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HaCOCbl-AoaaTopbl OSPB, OSPC H OSPL

KOAbl, HaCTpOMKa
AaeneHHSI H MaCCa

asps LS, aSPL LS If aSPBX LS

OSPC ON

KOA Hacrpoi;Ka
AaBneH~S1HacOC-AoaaTOp

, I~ ,,-"

"

,~

.0

1

-, .

.YnpaBnRIOU1I1H npeAOXpaHHTenbHblH KI1anaH Ha 175 6ap (17,5 Mna).

BTopH~HbIH npeAOxpaHHTenbHblH KI1anaH ycraHOB/leH Ha 240 6ap (24 Mna).

I OSPC160 ON

I OS PC 50 ON

OS PC: 80 ON

~~~~~~
I ~~~~~~; ~~
i OSPC160 ON

.YnpaBilRlOl1\II~ npeAOXpaHHTenbHbl~ K/1anaH Ha 175 6ap (17,5 Mna).

BTOpH'iHbI~ npeAOxpaHKTenbHbI~ manaH oTperynHpOBaH Ha 240 6ap (24 Mna).

.npeAOXpaH~TenbHbl~ KIlanaH Ha 90 6ap (9 Mna).

BTOp~YHbl~ n~XpaHmenbHbl~ KnanaH OTperyn~poBaH

Ha 150 6ap (15 Mna).

..npeAoxpaH~TenbHbl~ KIlanaH Ha 140 6ap (14 Mna).

BTOp~YHbl~ n~XpaHmenbHbl~ KnanaH oTperyn~poBaH

Ha 200 6ap (20 Mna).

nO>KaJ1Y~CTa, o6paU\a~TeCb B TOprOBbie
OpraH~3au~~ Danfoss no ~ApaBn~Ke no
BonpocaM Bap~aHToB peaKU~~, coeA~HeH~~
~ HacTpoeK AaBneH~~.

HK.20.B1.50 9



HaCOCbl-AoaaTopbl OSPB, OS PC M OSPL

~
iCJ

npHBeAeHHble HH~e AaHHble, nony~eHHble B pe3ynbTaTe H3Mepe-

HHM, HBnHIOTCH XapaKTepHblMH AnH CepHMHO BblnYCKaeMOrO
Hacoca-AO3aTOpa. B xoAe 3KCnep\1MeHTOB \1CnOnb30BanOCb

MaCnO C BH3KOCTbIO 21 cCT np\1 TeMneparype 50 'C.

~YHK~HH KnanaHa B

HaCOCaX-AOaaTOpaX OS PC

npeAoxpaHMTenbHblM
KnanaH

npeAoxpaHHTenbHbl~ KnanaH npeAOXpaHHeT HaCOC

H HaCOC-A03aTOp OT npeBblWeHHH AaBneHHH H

OrpaHHYHBaeT AaBneHHe B CHCTeMe B npo~ecce

ynpaBneHHH. npeAOXpaHHTenbHbl~ KnanaH OTpe-

rynHpoBaH Ha 25 n/MHH.

A = 140+5 6ap (14+0,5 Mna)
8 = 90+5 6ap (9+0.5 Mna)

).XapaKTepHCTHKa
(P-T, Qp)

YnpaBn~IOUlI1H npeAOXpaHI1TenbHblH KJlanaH
npeAOXpaH~eT HaCOC-AO3aTOp OT npeBblWeHI1~

AaBneHI1~. YnpaBn~IOUlI1~ npeAOXpaHI1TenbHbl~
KJlanaH B OSPC LS COBMeCTHO C npl10pl1TeTHbiM
KJlanaHOM OrpaHI1YI1BaeT MaKCI1MMbHOe ynpaBn~-
IOUlee AaBneHl1e P- T. YnpaBn~IOUlI1H npeAOXpaHI1-
TenbHblH KJlanaH oTperynl1pOBaH Ha pacxoA 5 nlMI1H.
HacTpo~Ka: 175 .5 6ap (17,5 -0,5 Mna)

P-T

200

190 I

180

170.

160-

150

0-

-...
~~

IPC LS+OLSA/OLS

T-R
T-L

bar,

7

6

5

4-

3-

2

"
"

I O~ 80
+- 0 p

0 10 20 30 40 50 60 70 80 I/mi"
I ' .

'? .I.
BTOpH"IHble BTOpl1'!Hble npeAoxpaHHTenbHble K/lanaHbl 3a~I1~aIOT BTOpl1l1'!Hble npeAOXpaHl1TenbHble K/lanaHbl oTperynl1po-
npeAoxpaHHTenbHble HaCOC-AO3aTOp 11 OrpaHI1'!I1BaIOT MaKCI1ManbHble BHeWHl1e BaHbl Ha 1 n/MI1H. OHI1 ~Bn~IOTC~ K/lanaHaMI1 np~Moro
KnanaHbl ycl1nl1~ Ha ynpaBn~eMblH LjHnI1HAP. BTOpl1'!Hble npeAoxpa- AeHCTBI1~ 11 nosToMY Cpa6aTbIBalOT o'!eHb 6b1CrpO.

c' HI1TenbHble K/lanaHbl B Hacoce-Ao3aTope orpaHI1'!I1BaIOT HacrpOHKH: 150+15 6ap (15+1,5 Mna). 200+20 6ap (20+2 Mna),
: MaKCI1ManbHH nepenaA AaBneHH~ OT L K T 11 OT R K T. 240.~ 6ap (24~:~ Mna).

nOAnHTO"lHble KnanaHbl nOAnl1To'!Hble K/lanaHbl nO3Bon~IOT 1136e~aTb KaBI1TaLjl111
B ynpaBn~eMoM LjHnHHApe. An~ o6ecne'!eHI1~ HopManbHoro
pe~I1Ma BnycKa KflanaH B cnl1BHOH Marl1CTpanl1 Aon~eH
6blTb ycTaHoBneH B MarncTpanb Cnl1Ba H3 HacOCa-AO3aTOpa
B 6aK. B LjenOM Mbl Mo~eM peKoMeHAoBaTb AaBneHl1e
B Cnl1BHOH Marl1CTpanl1 2 6ap (0,2 Mna), a A/l~ aBTO-
Mo6l1neH, rAe Tpe6yeTc~ nOBblweHHoe ycl1nl1e, Mbl
peKoMeHAyeM 5.10 6ap (0,5-1 Mna). An~ 6onee noAPo6-
HblX KoHcynbTaLjI1H o6parnTecb B ToproBble OpraHI13aLjl111
Danfoss no rnApaBnl1Ke.
3aMe'laHMe: npl1COeAI1HeHl1e o6paTHoro KflanaHa Aon~HO
nO3BOnl1Tb nOTOKY Macna o6oHrn K/lanaH B Cnl1BHOH
Marl1CTpanl1 (11 tjJl1nbTp) OT 6aKa K HacoCY-Ao3aTopy.

~ , -0

8910111/min

-

:::::7r
--1 1 2 3 4 -

0

06paTHblH KnanaH 06paTHblH KI1anaH H36aBnSleT BOAHTenSl OT pe3KHX
TOnYKOS pynSl. 06paTHblH KI1anaH He AaeT nOTOKY
Macna nOnaAaTb 06paTHO S Hacoc, ecnH S npouecce
ynpaBneHHSI SO3HHKHeT SblCOKoe AasneHHe. 06paTHblH
KI1anaH BCTpoeH S COeAl1HeHHe P Hacoca-AO3aTopa.
naAeHHe AasneHHSI Ha 06paTHOM KI1anaHe 3aSHCHT OT
Hcnonb30saHHSI nepeXOAHHKa c MHHHManbHblM
oTBepCTHeM 11 MM, KaK nOKa3aHO Ha rpa<l>HKe.

HK.20.B1.5010



HaCOCbl-Ao3aTopbl asPs, OSPC 11 OSPL

Pa3Mepbl

OSPB:
A: '3/4 -16 UNF KOnbl4eBO~

-ynop ~n~ G 1/2
8: 3/8 -16 UNC, rny6~Ho~

16 MM ~n~ M10 x 1,5,
.rny6~Ho~ 16 MM

LS: 7/16 -20 UNF KOnbl4eBO~
ynop ~n~ G 1/4

OSPL:
A: oTBepcT~e eJ 19 MM

(An51 KnanaHHOro 6noKa)
~n~ G 1/2

B: 3/8 -16 UNC, rny6~HoH
16 MM ~n~ M10 x 1,5.
rny6~HoH 16 MM

LS: 7/16 -20 UNF Konb~eBoH
ynop ~n~ G 1/4



HaCOCbl-AoaaTopbl OSPB, OSPC ~ OSPL

'0
Pa3Mepbl

OSPC ON M OSPC OR:A: G 1/2 "

B: M10 x 1;5, rny6~Ho~
16 MM

)

OSPC LS AnSI OLS:
A: 3/4 -16 UNF KOnbl.\eBO~

ynop G 1/2
B: 3/8 -16 UNC, rny6~Ho~

16 MM ~n~ M 10 x 1,5,
rny6~Ho~ 16 MM

LS: 7/16 -20 UNF KOnbl.\eBO~

ynop
x = 21,3 :to,2 IX = 30.

~~
G 1/4
x = 21 +0,4 IX = O'

OSPC LS AnR OLSA:
B: M10 x 1,5, rny6HHo~

16 MM:.

J

: j'

'"
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KnanaHHble 6noK~
OVP, OVPK, OVPKO, OVPA ~ OVA

5nOK~ KnanaHOB OVP ~ OVR BKnIO'IaIOT npeAOXpaH~.
TenbHbl~ KnanaH, BTOp~'IHble npeAOXpaH~TenbHble
KnanaHbl, nOAn~TO'lHble KnanaHbl ~ 06paTHbl~ KnanaH.

6nOK~ KnanaHOB MO~ np~COeA~H~TbC~
K cpnaH~aM HaCOCOB-.QOaaTOpOB asps ~
aSPL cp~pMbl Danfoss.

OVP

BapHaHTbl HCnOnHeHHSI
BHeWHee HacOC-AoaaTOp
coeA~HeH~e cI>~pMbl Dan/oss

L L

R R

T-.r-.~ I. T
~p ; ~~

p. Ci__~p ~§
I

q\,.fP and OVR OVPKO
"T.

BHeWHee HacOC-AO3aTOp
coeA~HeH~e <p~pMbl Dan/oss

L r--IL

R R
I I

, T:~:! T
'L' I 8~

p p i~
--~:c

OVPK OVPR

YCTaHOBKa OVA pa3pa6oTaH Cne~~anbHO A11R np~Me-
HeH~~1 B KOTOpblX Tpy6bl ~nl1 WnaHrl1 AOn)KHbl
6blTb napannenbHbl OC~ pyneBo~ KOnOHKl1 ~
npOCTpaHCTBO OrpaH~~eHO. ~CnOnb30BaHl1e
KnanaHHOrO 6nOKa nO3BOnReT ~36e)KaTb
yrnoBblX l1 BpaUlaIOUI~XCR coeA~HeH~~, a
TaK)Ke ~3rl16oB Tpy6.

COeAl1HeH~R OVA HanpaBneHbl B CTOPOHY OT
pynR (CM. pa3Mepbl). COeAl1HeHl1e P B .
KnanaHHOM 6noKe AOn)KHO 6blTb pa3MeUleHo
cBepxy COeAl1HeHl1R P Hacoca-Ao3aTopa.
nO3TOMY OVP l1MeeT WT~cpT A11R OTBeTHO-

ro OTBepCT~~ Ha HaCOCe-AO3aTOpe. 6nOK~
KnanaHOB OVP ~ OVA MOryr MOHT~poBaTb-
c~ Ha Hacocbl-Ao3aTopbl OSPB ~ OSPL C
COOTBeTCTBYIO~~M KOAOM B aTOM KaTanore.
B cny~ae Heo6xOA~MOCT~ ~cnonb30BaH~~
APyr~x HaCOCOB-AO3aTopOB C OVP/OVR
npocb6a CB~3aTbC~ C ToprOBOH opraH~3a-
~~eH Danfoss no r~ApaBn~Ke.

KnanaHHble 6nOK~ BKnIO~aIOT B KOMnneKT
2 Kpene)l(HblX 6onTa ~ 4 oTBepcT~~ Afl~
MOHT~a Ha Hacoce-Ao3aTope.
KPYTHll\~H MOMeHT Ha 3aTH)I(KY 6,5 ~ 0,5 AaHM.

13HK.20.B1.50



KnanaHHble 6nOKH OVP, OVPK, OVPKO, OVPA H OVA

KOAbl, HaCTpOMKa
AaBneHMSI M MaCCa

KOA HaCTpO~Ka AaSneHH5I

CoeA~HeH~SI

P,T: G 1/2
L,R: G 3/8

npeAoxpaHHTenb- BTOpH'iHbl~ Mac-
Hbl~ KnanaH npeAoxpaHHrenb- ca,

Hbl~ KnanaH

6ap Kr

KnanaHHbl~ 6nOK

G 1/2

152-0010

152-0015

152-0020

152-0030

152-0035

152-0040

152-0090

152-0045

M18x1.5 6ap(Mna)

50(5)

90(9)

140(14)

Kr

OVP 10

OVP 15

OVP 20

OVPK 10

OVPK 15

OVPK 20

OVPKO 24

OVPA

OVA 10

OVA 15

OVA 20

152-0011

152-0016

152-0021

152-0031

152-0036

152-0041

100(10)

150(15)

200(20)

100(10)

150(15)

200(20)

240(24)

152-0046 90(9)

50(5)

90(9)

140(14)

152-0001

152-0002

152-0003

100(10)

150(15)

200(20)

nO>KanYHCTa, 06pall1aHTeCb B TOprOBbie OpraH~3aLl~~ Dan/oss no r~ApaBn~Ke np~ Heo6xOA~MOCT~
APyr~x coeA~HeH~H ~ HaCTpoeK AaBneH~~.

TeXHH~eCKHe AaHHbie B cnyyae 6onee BblCOKOrO pacxoAa o6pa~a~TeCb
B TOprOBbie OpraH~3aL1~~ Danfoss no r~ApaBn~Ke.

MaKC~ManbHbIH paCxOA MaCna 'iepe3 COeA~HeH~e
P 6nOKa KnanaHOB cocraBnSler 80 n/M~H.

YnpaBIISlIOU4aSl C"CTeMa C
6110KOM KllanaHOB

nOAnHTO'"iHble KIlanaHbl nO3BOIl~IOT
H36e~aTb KaSHTaUHH B ynpaBIl~eMOM
UHIlHHApe. Qn~ 06eCne'"ieHH~ HOpMaIlbHOrO
pe~HMa BnYCKa KIlanaH B CIlHBHOi1
MarHCTpallH- AOIl~eH 6blTb YCTaHOBlleH B
MarHCTpallb CIlHBa H3 HaCOCa-AO3aTOpa B
6aK. B uellOM Mbl MO~eM peKOMeHAOBaTb
AaBlleHHe B CIlHBHOi1 MarHCTpallH 2 6ap
(0,2 Mna), a AJ1~ MaWHH, rAe Tpe6yeTc~
nOBblweHHoe YCHIlHe, Mbl peKoMeHAyeM
5-10 6ap (0,5-1 Mna). ECIlH Bbl
HY>KAaeTeCb B 6ollee noAPo6HbiX
KOHcYllbTaUH~x HIlH B 61l0Ke KIlanaHOB C
6ollee BbICOKOi1 BnycKHoi1 cnoco6HoCTblO,
o6pa~ai1Tecb, nO~aIlyi1cTa, B ToproBYIO
opraHH3aUHIO Danfoss no rHApaBIlHKe.

y+
;

J
3aMel.faHHe: npl-1COeAI-1HeHl-1e 06paTHOrO

KJlanaHa AOn>KHO nO3BOnl-1Tb nOTOKY MaCna

060~TI-1 KJlanaH B CnI-1BHO~ Marl-1CTpanl-1 (1-1

<pl-1nbTp) OT 6aKa K HaCOCY-AO3aTOpy.

.0
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KnanaHHble 6nOKH OVP, OVPK, OVPKO, OVPA H OVA

<t>YHK~~~
KnanaHHbl
OVP/OVR

npl1BeAeHHble HI1JKe AaHHble, nonyyeHHble B pesynbrare I1SMepe-
HI1I1, RBnR~rCR XapaKTepHblMl1l\1lR cepl1l1Ho BblnycxaeMblX

06pa3UOB KnanaHHblX 6nOKOB. B xoAe 3KCnepHMeHTOB HCnOnb-

30BanOCb MaCnO C B~3KOCTbIO 21 CCT npH TeMneparype 50 C.

npeAoxpaHHTenbHblM
KnanaH

npeAoxpaH~TenbHbll1 KnanaH npeAOXpaHSleT HaCOC,
KnanaHHbl11 6nOK ~ HaCOC-AO3aTOp npOT~B npeBblWeH~SI

AaBneH~SI.
npeAOXpaH~TenbHbll1 KnanaH OrpaH~Y~BaeT
MaKC~ManbHOe n8AeH~e AaBneH~SI Me~y BXOAHO~
~ Cn~BHOI1 Marl1CTpanSlM~.

npeAOXpaH~TenbHbll1 KnanaH OTperyn~poBaH Ha 30 n/M~H
A = 140+5 6ap (14.0,5 Mna)
8 = 90+5 6ap (g.o,5 Mna)
C = 50+5 6ap (5.0,5 Mna)

--

BTOpHYHble
npeAOXpaHHTenbHble
KnanaHbl

BTOpl1'1Hble npeAOXpaH~TellbHble KIlanaHbl 3all\~lI\alOT
KIlanaHHbl~ 61l0K ~ HaCOC-AO3aTOp OT 'Ipe3MepHblX
HarpY30K BHeWHI1X C~1l Ha ynpaBIlSleMbl~ L1~Il~HAP.
BTOpl1'1Hble npeAOXpaHI1TellbHble KIlanaHbl B KIlanaHHOM
61l0Ke OrpaHI1'1~BaIOT MaKC~MaIlbHbl~ nepenaA AaBlleH~SI
OT L K T ~ OT R K T. OH~ YCTaHOBlleHbl Ha 1 Il/M~H.
OH~ SlBIlSlIOTCSI KIlanaHaM~ npSlMoro Ae~cTB~SI,
no3ToMY cpa6aTbiBalOT O'leHb 6bICTpO. HaCTpO~K~:
100+10 6ap (10+' Mna)
150+'5 6ap (15+,.5 Mna)
200+20 6ap (20+2 Mna)

240'5 6ap (24., 5 Mna), " --2

BTOpMYHble npeAOXpaHMTenbHble KnanaHbl npeAHa3Ha-
yeHbl AI1~ npeAOXpaHeHM~ npoTMB KpaTKOBpeMeHHblX
npeBblWeHMM MaKCMMaflbHOrO ynpaBn~lO~ero AaBneHM~
Ha 50 6ap (5 Mna). ~~ 6onbwMHCTBa ynpaBn~IO~Mx
CMCTeM 3TO He xapaKTepHO.

npH yaCTblX npeBblweHHSlX AaBneHHSI o6pa~a~Tecb B

ToprOByIO opraHH3aljHIO Danfoss no rHApaBnHKe.

-

nOAn~~O'fHble K11anaHbl
,

I

nOAnHTO'iHble KJlanaHbl nO3BOn!!IOT 1136eJKaTb KaBI1TaUl111
B ynpaBn!!eMOM Ul1nl1HApe. ):In!! 06eCne'ieHI1!!
HOpMaIlbHOrO peJKI1Ma BnYCKa KJlanaH B Cnl1BHOM
Marl1crpalll1 AOnJKeH 6blTb ycraHoBneH B MarnCTpallb
Clll1Ba 113 HaCOCa-AO3aTOpa B 6aK. npOnYCKHa!!
CnOCO6HOCTb nOAnI1TO'iHbIX KIlanaHOB MOJKeT 6blTb
YBelll1'ieHa nOBblWeHl1eM AaBlleHI1!! npYJKI1Hbl KIlanaHOB
B CIlI1BHOM MarnCTpalll1.

r
::i

I;
tJp

bar!

-lll~

-~L- I 11_/1

3aMeLfaHKe: np~COeA~HeH~e 06paTHOrO KnanaHa
AOn~HO n03BOn~Tb nOTOKY Macna 060HT~ KnanaH B
Cn~BHOH Mar~CTpan~ (~ lj>~nbTp) OT 6aKa K
HaCOCY"A03aTOpy. CM. HaCOC"A03aTOp Ha c. 14. !'o~~

15HK.20.B1.50

KllanaHa B
X 6noKax



KnanaHHble 6110KM OVP, OVPK, OVPKO, OVPA M OVA

Pa3Mepbl
OVP

OVP:
p ~ T:
L ~ R:
B:

G 1/2
G 112 ~n~ G 3/8:

HanpaBnS!IOl1\~H
WT~IPT Ha OVP

R
I

;1

~~ ~

I~

"/!-2g.J-44-L

OVROVA:
P, T, L H R: M18~X 1,5

)

./"
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8 C~CTeMaX C ~CnOnbaOBaH~eM

np~Op~TeTHbIX KflanaHOB ~ ~YBCTB~TenbHbIX
K HarpyaKe HaCOCOB-AOaaTOpOB cp~pMbl
Danfoss -ynpaBneH~e ~MeeT CaMbl~
BbICOK~~ np~Op~TeT.

np~ nOBOpOTe pyn~ nOTOK MaCna pacnpe-
Aen~eTC~ B np~Op~TeTHOM KflanaHe TaK~M
06paaOM, ~TO Heo6xOA~Mbl~ Afl~ ynpaBne-
H~~ nOTOK nOAaeTC~ B HaCOC-AOaaTOp

~epe3 CF COeA~HeH~e. .r:lpyra~ ~aCTb
nOTOKa MO>KeT ~CnOnbaOBaTbC~ B npo~~x

pa6o~~x SneMeHTaX r~ApaBn~~eCKO~
annapaTYpbl. 3TO pacnpeAeneH~e peryn~-
pyeTc~ LS C~rHanOM C HaCOCa-AOaaTOpa
TaK, ~TO nOTOK MaCna K HaCOCY-AOaaTOpy

BCerAa onpeAen~eTC~ TeKY~~M COCTO~H~eM

ynpaBneH~~.

Bap~aHTbl ~CnOnHeH~SI ~
06naCTb np~MeHeH~SI I

OLSA 40/80
I

r-! -~- I
I

npl10pl1TeTHbie KnanaHbl OLS 40 11 OLS 80 I1cnonb3YHJTC~ B

'IYBCTBI1TenbHblx K HarpY3Ke CI1CTeMax ynpaBneHI1~ COBMeCTHO

C HacocaMI1-AOaaTOpaMI1 OSPC LS (OLS).

OLS 40/80 ycTaHaBnl1BaeTc~ Ha OAHOH nl1Hl111.

IPI OLS 40/80 I

I' I

L--- --~

np~Op~TeTHbie KnanaHbl OLS 160 ~cnOnb3YIOTcH B
YYBcTB~TenbHblx K HarpY3Ke C~CTeMax ynpaBneH~H COBMecTHO
C HacocaM~'Ao3aTopaM~ OSPB LS ~ OSPL LS.

C.. ILS ~..'"r t- I ~~
>1< I!§.fE: ~w

~
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npHOpHTeTHble KnanaHbl OLSA 40 H OLSA 80 Hcnonb3Y-
JOTCR B 'iYBcTBHTenbHblx K HarpY3Ke CHCTeMax ynpaBne-
HHR H BcTpoeHbl B Hacocbl-Ao3aTopbl OSPC LS (OLSA).
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np~Op~TeTHble KnanaHbl OLSA ~ OLS

Pa3Mepbl PaaMep HaCOCa rl1ApOCI1CTeMbl nOA06paH TaK,

YTO OH YAOBneTBOpHeT 11 ynpaBneHI1~ 11 pa60-

yeMY 060PYAOBaHI1~ -Aa)Ke Ha xonOCTblX 060-

poTax. npl10pl1TeTHbl~ KnanaH AOn)KeH COOTBeT-

CTBOBaTb HacocY-AoaaTopy no paaMepy 11

MaKCHMaflbHOMY pacxoAY MaCna, nOCTynalOU\eMY
OT Hacoca rHAPOCHCTeMbl. aTO 06eCneYHT nyywee

COyeTaHHe no ynpaBn5llOU\eMY AaBneHHIO H pac-
XOAY Macna. B cnyyae COMHeHH5I o6paU\aHTCb B

ToprOBYIO opraHH3aUHIO Danfoss no rHApaBnHKe.

TeXHMl.feCKMe AaHHbie

J

KOAbl, AaBneHHe H MaCCa OLSA 40 M OLSA 80

np~p~TeTHble KnanaHbl OLSA ~MeIOT B KOMnneKTe 2 KpeneJKHblX B~HTa ~ 5 oTBepcT~~ An~ np~coeA~HeH~~ c

HacocoM-Ao3aTopoM OS PC LS (OLSA). KPYT~U4~~ MOMeHT Ha 3aT~JKKY 6,5:1:0,5 AaHM.

)

OLS 160

nO>KanY~CTa, o6pa~a~TeCb B TOprOBYIO
OpraH~3a~~1O Danfoss no r~npaBn~Ke no
BonpocaM np~MeHeH~~ npoY~x coen~HeH~~.
npoY~x YCTaBoK naBneH~~ ~ OLS 160 6e3
ynpaBn~lO~ero npenOxpaH~TenbHoro KnanaHa.

../
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np~Op~TeTHbfe KnanaHbl OLSA ~ OLS

naAeH~e AaBneH~H B
np~Op~TeTHbIX KnanaHaX

MHHHM8nbHaJ! KpHBa~ (min) COOTBeTCTByeT cHryaLjHH,
KOrAa AaBneHHe B COeAHHeHHH EF BblWe TeKYlllero
ynpaBn~lOlIIero AaBneHH~ nOTOKa. KpHBbie ynpaBn~IOU1I1X
AaBneHHH nOTOKa 4 6ap (0,4 Mna), 7 6ap (0,7 Mna) HnH
10 6ap (1 Mna) COOTBeTCTByIOT CHryaLjHH, KOrAa
)1aBneHHe B coeAHHeHHH EF paBHO HynlO.

npHBe/leHHble HHJKe /laHHble, nonyyeHHble B pe3ynbTaTe

H3MepeHH~, RBnRIOTCR XapaKTepHblMH AnR CepH~HO

BbmYCKaeMblX npHOpHTeTHblX KnanaHOB. B XO/le 3KCnepHMeHTOB

HCnOnb30BanOCb Macno B BR3KOCTbIO 21 CCT npH TeMneparype

50 'C. naBneHHe B LS COe/lHHeHHH pasHa HynlO B TeyeHHe

H3MepeHHR (HaCOC-/lO3aTOp B He~TpanbHO~ nO3HUHH).

XapaKTepMCTMKa
(P -T, Qp)

npeAoxpaH~TenbHbl~ KnanaH 3a~~~aeT
ynpaBnSlIO~YIO C~CTeMY OT ~36bITO'"tHOrO
AaBneH~SI. npeAOXpaH~TenbHbl~ KnanaH B

OLS 160 pa6oTaeT C 30nOTH~KOBbIM
np~op~TeTHbIM KnanaHOM B OLS 160

AnSI orpaH~'"teH~SI MaKC~ManbHoro
ynpaBnSlIO~ero AaBneH~SI B P-T KaHanax

Hacoca-Ao3aTopa. npeAoxpaH~TenbHbl~
KnanaH HacTpoeH Ha pacxoA Macna

80 n/M~H AnSI OLS 160.
HacTpo~Ka: 175 :1:5 6ap (17,5 :1:0,5 Mna).



npHOpHTeTHbie KnanaHbl OLSA H OLS

Pa3Mepbl

Po EF: 7/8.'14 UNF
~n~ G 1/2

T, R, L: 9/16. 18 UNF
~n~ G 3/8

J

'?

J

,
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np~Op~TeTHble KllanaHbl OLSA ~ OLS

Pa3Mepbl

P, EF:
7/8 :: 14 UNF
x ="34 .02 MaKC. rny6~Ha 1,3 MM

~n~ G 1/2
x = .29 .0,4 MaKC, rny6~Ha 1,5 MM

CF:
3/4 -16 UNF
Y = 30 ,0,2 MaKC. rny611Ha 1,3 MM

I1fll1 G 1/2
Y = 29 '0.4 MaKC. rny611Ha 1,5 MM

LS:
7/16 -20 UNF
z = 21 .0.2MaKc. rny6MHa 1 MM

MnM G 1/4
z = 21 .0.2 MaKC. rny6MHa 1 MM

P, EF:
1 1/16 -12 UN
x = 41'~ MaKC. rny6MHa 2,4 MM

MnM G 3/4
x = 42 .04 MaKC. rny6MHa 2,5 MM

CF:
3/4'0 16 UNF
Y = 30 .0,3 MaKC. rny6MHa 2 MM

MnM G 1/2
Y = 34.04 MaKC. rny6MH 2.5 MM

PP, L5:

7/16 -20 UNF

z = 23 :to,2 MaKC. rny6MHa 1,5 MM

MnM G 1/4

z = 23 :1:0,2 MaKC. rny6MHa 1 MM

T:
7/16 .20 UNF
u = 21 .03 MaKC. rny6~Ha 1,6 MM

~n~ G 1/4
u = 25 .0.4 MaKC. rny6~Ha 1,5 MM



Ha 60nbW~X MaW~HaX ~ cY):Iax ~cnonbayeTcSl

C~CTeMa AnSI yc~neH~SI nOTOKa.

C~CTeMa COCTO~T ~a HaCOCa-):IOaaTOpa ~

yc~n~TenSl nOTOKa.

YCMnMTenM nOTOKa OSOA M OSOB BKnIOLfalOT pac-
npeAenMTenb, 6nOK YCMneHMR, npMopMTeTHblH Kna-
naH, npeAoxpaHMTenbHblH KnanaH, a TaKJKe BTOpMLf-
Hble npeAoxpaHMTenbHble M nOAnMTOLfHble KnanaHbl.
OSOB TaKJKe MMeeT KnanaH AaBneHMR B nMHMM
cnMBa. YCMnMTenb nOTOKa YBenMLfMBaeT pacxOA
Macna OT KaHanOB HaCOCa-AO3aTOpa L M R, MAY~MX
K UMnMHAPY, C KOs<jJ<jJMUMeHTOM ycMneHMSI 4, 5 MnM 8.

YcMneHHblH nOTOK Macna nOAaeTCSI OT KaHanOB CL
MnM CR ycMnMTenR nOTOKa K ynpaBnSleMoMY

UMnMHApy. YcMneHHblH nOTOK nponopUMoHaneH
LfaCTOTe Bpa~eHMSI PynSi. npM HapyweHMM nOAaLfM
Macna HaCOCOM ycMnMTenb nOTOKa npeKpa~aeT
ycMneHMe, B pe3ynbTaTe Lfero BO3MO>KHO pYLfHoe

ynpaBneHMe Lfepe3 Hacoc-Ao3aTop npM ycnoBMSlX,
npMBeAeHHblx B pa3Aene 'JJ,aBneHMe pYLfHoro
ynpaBneHMSI', c. 7.
naAeHMe AaBneHMSI Ha ycMnMTene nOTOKa npM
PYLfHOM ynpaBneHMM cocraBnSleT 5 6ap (0,5 Mna).

.)

BapMaHTbl MCnOnHeHMSI

'y.

l:J
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YCHnHTenH nOTOKa OSQA H OSQB

<1>YHK~HH KJlanaHOB B

YCHnHTene nOTOKa

,

np~BeAeH~ble H~~e AaHHble,1 nOnY'ieHHble B peaynbTaTe
~aMepeH~~, RBnRIOTCR xapaqepHblM~ AnR Cep~~HO Bblnyc-

KaeMoro YCl1nl1Ten~ nOTOKa. B xoAe 3KCnepl1MeHTOB I1CnOnb-

30eanOCb MaCnO C B~3KOCTb~ 21 CCT npl1 TeMneparype 50 'C.

Bap~aHTbl ~CnOnHeH~SI npl10pl1TeTHblH KJ1anaH I1c~on~3yeTcR B YYBCTBIiTenbHOH K
HarpY3Ke CIiCTeMe, B KOT~?OI1 OAI1H HaCOC nOAaeT MaCnO
B CIiCTeMY ynpaBneHI1R 11 B pa6oyee rliApaBnl1yeCKOe

o6opYAOBaHlie. CIiCTeMa ynpaBneHI1R BCerAa I1MeeT
CaMblH BblCOKIiH npl10pl1TeT. .I!aBneHl1e B LS COeAI1HeHl111
paBHO HynlO B TeyeHl1e 113MepeHI1R (HaCOC-AO3aTOp B

He~Tpa/lbHOM nOnOJKeHI1I1). MI1HI1Ma/lbHaSl Kpl1BaSl
COOTBeTcTByeT cl1ryaLlI1I1, KOrj1a j1aBneHl1e B COej1I1HeHI1I1
EF BblWe TeKyUterO ynpaBnSlIOUterO j1aBneHI1S1 nOTOKa.

Kpl1Bble ynpaBnSlIOUtI1X j1aBneHI1~ nOTOKa 4 6ap (0,4 Mna),
7 cap (0,7 Mna) I1nl1 10 6ap (1 Mna) cooTBeTcTBYIOT

cl1ryaLlI1I1, KOrj1a j1aBneHl1e B COej1I1HeHI1I1 EF paBHo HynlO.

OSQA
HP-EF

bar.
1(J

DANrossAI'Dr..."
7bo,

min.

-Op
0 20 4~ 60 80 100 120 140 160 180 200 220240 I/min

O$OB
HP-EF D...'DASSA"""'.!'

~
bo'

I,d. I~~;:~~::

Op
0 20 401 60 80100120140 160 180200220240260280300320340360380400 I/mi"

YnpaBnSllOlQ~H npenOXpaH~TenbHblH KnanaH B OSOA
HaCTpOeH Ha paCXOn M8.Cna 140 n/M~H AnSI HP
coen~HeH~SI. YnpaBnSllOlQ~H npenOxpaH~TenbHblH KnanaH
B OSOB HacTpoeH Ha pacxon Macna 240 n/M~H AnSI HP
coen~HeH~SI. HacTpoHKa: 175 r5 6ap (17.5 rO,5 Mna).

XapaKTepMCTMKa
.(HP-HT, Qp)

YnpaBnSllOlI1~~ npeAoxpa
~ TenbHbl~ KnanaH 3all1~lI1aeT ynpaBnSllOlI1YIO C~CTeMY ~36bITO'iHOrO AaBneH~SI.

YnpaBnSllOlI1~~ npeAoxpa ~TenbHbl~ KnanaH C

np~Op~TeTHbIM KnanaHOM OrpaH~'i~BaeT MaKC~ManbHOe

ynpaBnSllOlI1ee AaBneH~e P-HT.

06paTHblH KnanaH B
CnMBHOH MarMCTpanM Jp

barl

15-

10.

c.

~~
~~

06paTHbl~ KnanaH ~ Cn~BHO~ Mar~CTpan~ (TOnbKO OSOB) naB IwaeT nponYCKHYIO

cnoco6HOCTb nOAn~ OLlHblX KnanaHOB.

np~BeAeHHoe Ha p CYHKe naAeH~e

AaBneH~~ COOTBeT- ByeT n~wb 06paTHOMY

KnanaHY B cn~BHO~ I MarnCTpan~.

0 +-- --L- Q
0 80 160 240 320 400 11m in
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YCMnMTenM nOTOKa OSOA M OSOB

BTOpM~Hble
npeAOXpaHMTenbHbleKJ1anaHbl '

BTOpl1'"1Hble npeAOXpaHl1TenbHble KnanaHbl 3a~~T
YCl1nl1Tenb nOTOKa OT BOJAeHCTBI1R BHeWHI1X CI11l Ha

ynpaBnSleMble UI11lI1HWbl. BTOpl1'"1Hble npeAOXpaHl1TenbHble
KnanaHbl B OSQA 11 OSOB OrpaHl1'"1I1BaIOT MaKCI1ManbHblH
nepenaA AaBneHI1R OT CL K HT 11 OT CR K HT. BTOpl1'"1-
Hble npeAOXpaHl1TenbHble KnanaHbl HacrpoeHbl Ha 10 nIMI1H.
HacrpoHKa: 240 :t10 Gap (24 :t1 Mna).

nOAl1~TOYHble KIlanaHbl o6ecneY~BalOT BnyCK Macna co
CTOpoHbl nOpWHSI ynpaBnSleMOrO l1I1n~HAPa, rAe BO3MOJKHO
BO3H~KHOBeH~e KaB~TaLj~~. CnOCO6HOCTb noAnwrOYHblX
KIlanaHOB YBen~YeHa B OSOB 3a CyeT BCTpoeHHOrO
KIlanaHa B cn~BHO~ MarnCTpan~.

nOAnHTOLlHble KnanaHbl

)

YCt.1nt.1Tenb nOTOKa AOn>KeH' 6blTb

CMOHTt.1pOBaH Ha pOBHO~ nOBepXHOCTt.1

YCTaHOBKa

~

J

KOAbl HaCTpOMK"
AaBneH"SI, ynpaBnSlIO~ee
AaBneH"e nOTOKa "
MaCCa

HaCTpo~~

YnpaBl1S1~M~
npeAOXpaHMTenbHblM

KnanaH

6ap(Mna)

llaBneHl1e

Cpa6aTblBaHI1~

6ap(Mna)

Macca,KOAYc~n~Tenb

nOTOKa

710.7) 29240(24)150FOO42 175(17.5)OSQA 8

I :~~'~ '
7(0,7) , 29OSOB 5 -

OSQe 8 175(17,5) 240(24) 7(0,7)

'c/

HK.20.B1.5024

~~ AaBneH~~

BTOp~'iHble

npeAOXpaH~TenbHbl~
I KnanaHbl

6ap(Mna) I

nO)K811Y~CTa. 06palJla~TeCb B TOprOBbie
OpraH~3au~~ Danfoss no BonpocaM: AocTaBK~
OSQA ~ OSQB COBMeCTHO C APyr~M~ KOMno-

HeHTaM~; peryn~poBK~ AaBneH~~; ynpaBnSllOlJIero
AaBneH~SI nOTOKa ~ KO3!jJ!jJ~u~eHTOB yc~neH~SI.



YCHnHTenH nOTOKa OSQA H OSQB

Pa3Mepbl QSQA

OSQA:
HP, EF, HT, CL, CR:
P, To L. R:
PP, LS:

G 3/4
G 1/2
G 1/4

A: M 10 x 1,5, rny6~HO~ 21 MM
B: M 10 x 1,5, rny6~Ho~ 16 MM

1?



YCHnHTenH nOTOKa OSQA H OSQB

Pa3Mepbl

HP, EF: 1 ~/4 AIOMMOBblM !jIl1aHeu SAE

7!16-14UNC,
mV6HHOM 18 MM (8)

111KJMMOBbiM ljJ/1aHe~ SAE

3/8 -16 UNC.

my6I1HOM 18 MM (12)

HT, CL, CR:

GI/4

A; M10 x 1 ,5. rny6~HoH 21 MM

B: MID x 1,5.my6~HoH 16 MM

..-
).i;.
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PyneBble KOnOHK~
OTPB

I IPyneBble KOnOHKH OTPB BblnYCKaIOTC~ B n~TH

paanHYHblX HCnOnHeHH~X, ABe co WnOHKOH Ha

Bany H TPH -C ay6b~MH. n~Tb HCnOnHeHHH

pyneBoH KOnOHKH HMelOT TPH CTaHAapTHble

!jnHHbl, C KHOnKOH HnH 6ea Hee.

BapMaHTbl MCnOflHeHMSI

PyneBble KOnOHKH OTPB nOAXOAHT K
HaCOCaM-AO3aTOpaM OSPB, OSPC, OSPL
H YCHnHTenHM KpYTH~erO MOMeHTa TAD.

~

KOAbl ~ MaCCa KC¥1

6e3 BblC1ynalO~e~ KHOnKI1

OTPB 75 I OTPB 1§0 I OTPB 750
C BblCTYnalO~eH KHOnKOH

OTPB 75 I OTPB 150 1 qJPB 750

153,9

1,3

150-5047

762,5

2,7

150-5048

62,7

0,9

150-5031

153,9

1,3

150-5032

762,5

2,7

1 50-5033

62,7

0,9

150-5046

~HHa BHeWHeH TP)IUKII,
i

, Macca, IJ ~

I 1'C KpyrnblM BbICTynOM Ha aany Sx6,S MM

d =23,2 MM, KOHyDiacTb 1 :20-.
I 2' C K~~O~~::MK= 1~:: I
I ""'".,,~:~~~~~~ ::' K~ 1:20

3'C311UbRMH 1~6-36 i

d =21,0 MM, K 1:16 I

4'C 3~bRMH 7/8-36

d =21.5SMM,~(X;Tb1:19,26

I S'C3~bRMH7/8-36 I

d =21.84MM,KOH~1:19,26-.,

MM

150-5051150-5034 150-5035 150-5036 150-5049 150-5050

150-5054150-5038 150-5039 150-5052 150-5053150-5037

150-5055 150-5056 150-5057150-5040 150-5041 150-5042

150-5045 150-5058 150-5059 150.5060150-5043 150-5044

*) HOMepa OniOCI1TCR K pa3MepHOMY 3CKI13Y, c. 29
no)KanyiiCTa, 06pal1jaHTeCb B ToproByiO OpraH~3aUl1K> Danfoss no rI1IJPaBI1~Ke no sonpocaM, CBR3aHHbIM C APyrnM~ Bap~aHTaM~ ocnonHeH~R

MOHTaJK pyneBoM
KOnOHKH

PyneBble KOnOHK~' Danfoss
~ HaCOCbl-AO3aTOpI-1 Danfoss AOn)KHbl
COeA~H~TbC~ Me)t(/:ly co6o~ 6e3 KaK~X-

n~60 AOnOnH~TenbHbIX AeTane~ Me)KAY
co6o~. MaKC~ManbHbl~ KPYT~~~~ MOMeHT
Ha 3aT~)KKY Kpene)KHblX B~HTOB
COCTaBn~eT 3 AaHM np~ ~cnonb30BaH~~
2 B~HTOB. PeKoMeHAyeMbl~ KpYT~~~~
MOMeHT Ha 3aT~)K~y raeK coeA~HeH~~ Ha
pyne COCTaBn~eT 4 :1:0,5 AaHM.

.Qpyr~M XOpOW~M cnOCO60M MOHTa)Ka
~Bn~eTC~ ~CnOnb30BaH~e KpOHWTeHHa C

na30M, nO3BOn~lOU.lerO npO~3BeCT~

PaA~anbHOe KpenneH~e pyneBoH
KOnOHK~ ~ HaCOCa-AO3aTOpa.
MaKC~ManbHbIH KPy!~U.I~H MOMeHT Ha
3aT~)KKY Kpene)KHbl~ B~HTOB COCTaBn~eT
1,5 ):IaHM np~ ~CnQnb30BaH~~ 4 B~HTOB.



PyneBble KOnOHKM OTPB

HarPY3Ka Ha pyneBYIO
KOnOHKY

0603Ha,",eH~SI:
L (M): paCCTOSlH~e no OC~ Me)KAY

nOBepXHOCTblO KpenneHHf! H pyneM

P r (AaH): PaA~anbHOe yc~n~e Ha pyne

P a (AaH): OCeBOe yc~n~e Ha pyne

Mo (AaHM): KpyrSl~~~CSl MOMeHT

Me (AaHM): ~3r~6alO~~~ MOMeHT Ha pyne
Me = P r X L

PyneBaH KOnOHKa np~AaeT~H np~
npeBbIWeH~~ L 0,15 M.
nO>Kany~cTa, o6pa~a~Tecb B ToproBYIO
opraH~3a~~1O Danfoss no r~ApaBn~Ke no
BonpocaM, cBH3aHHbiM c yc~neH~eM
pyneBblx KonOHOK.

He AOnJKHbl npeBblwaTbCSI cneAYIO~He napaMeTpbl:
MD MaKC. 24 AaHM
Me MaKC. 20 AaHM ~';',~!P MaKC 100 AaH :J,'a .

MaTep~aJl l\anqJbl: XpOM~CTa~ CTaJlb.

Mbl peKoMeHAyeM ynpOYHeH~e CO2"nOKynaTen~. >KenalOU\~e pa3pa6oTaTb
pyneBYIO KOnOHKY CO6CTBeHHO~ KOHCTPYKU~~.

MOryr np~O6peCT~ uantPbl B tP~pMe Danfoss.

Uan~a AnSI pynSi

HOMep KOAa 150-0674. "

.
~~

np~ pa3pa6oTKe pyneBo~ KOnOHK~

co6CTBeHHO~ KOHCTPYK~~~ 06paT~Te
BH~MaH~e Ha cneAYIO~ee:
1. Y6eA~Tecb, YTO AJ1~Ha ~ APyr~e

pa3Mepbl ~anctJbl, BbICTYnalO~~e 3a
noBepxHocTb KpenneH~~, TaK~e, YTO

c~eMeH~e C HacocoM-Ao3aTopoM

Danfo55 6YAeT coOTBeTCTBYIO~~M
(CM. c. 29).

2. PyneBa~ KonOHKa Aon)t<Ha ~MeTb TonbKO

OAHY onopy (HaBepxy).
3. np~BapeHHa~ ~anctJa Aon)t<Ha 6blTb

COOCHa C pyneBo~ KonoHKo~.
4. PyneBa~ KonOHKa Aon)t<Ha 6blTb COOCHa

C oTBepcT~eM BTYnK~ 0 44,5 (CM. c. 29).

,
)(..
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PyneBble KOnOHKM OTPB

Pa3Mepbl



Yc~n~Ten~ KpYTSI~erO MOMeHTa TAD

rMAPOMeX~HMYeCKOe
ynpaBneHMe

npHHLlHn pa60Tbi YCHnHTeneH KpyrflUlero
MOMeHTa TAD CPHpMbl Danfoss

rHAPoMeXaHHyeCKHH. 3TO 03HayaeT, LiTO HMeeTCfI
MeXaHHyeCKOe COeAHHeHHe Me~y pyneM H
ynpaBnfleMblMH KOneCaMH. npH nOBOpOTe pynfl
BblXOAHOH Ban nOBOpaYHBaeTCfI B TOM >Ke

HanpaBneHHH.Ko3cpcpHLlHeHTTpaHCMHCCHH
COCTaBnfleT 1 :1.
npH npeKpaUleHHH nOAaYH Macna ycHnHTenb
KpyrflUlero MOMeHTa pa6oTaeT KaK npH PYYHOM

ynpaBneHHH

YCl1nl1Tenb KpyrSl~ero MOMeHTa BK/lIO'iaeT rl1APopacnpe-
Aenl1Tenb, MeXaHI13M KpenneHI1S1 KOneC 11 K/lanaH c6poca

AaBneHI1S1. npl1 nOBOpoTe pynSl Macno nOAaeTCSI OT
Hacoca ynpaBnSlIOUleH CI1CTeMbl 'iepe3 rnApopaCnpeAenl1-
Tenb MeXaHI13MY KpenneHI1S1 KOneC, KOTOpblH npeo6pa3yeT

rnApaBnl1'iecKYIO 3HeprnIO (AaBneHl1e, nOTOK MaCna) B

MeXaHI1'ieCKYIO 3Heprl11O (KpyrSlUlI1H MOMeHT, CKOpoCTb).
CKOpOCTb perynl1pyeTcSI Benl1'iI1HOH nOBOpoTa pynSl.
KpyrSlUlI1H MOMeHT Ha BblXOAHOM Bany paBeH CYMMe
pY'iHOrO KpyrSlUlero MOMeHTa Ha BXOAe 11 KpyrSlUlero
MOMeHTa MeXaHI13Ma KpenneHI1S1 KOneC. npl1 OCTaHOBKe

BpaUleHI1S1 pynSl rI1ApOpaCnpeAenl1Tenb npeKpaUlaeT noAa-
'iY MaCna MeXaHI13MY KpenneHI1S1 KOneC, 'iTa npl1BOAI1T K

npeKpaUleHl11O pa60Tbi YCl1nl1TenSl KpyrSlUlero MOMeHTa.

~J

TeXHH'"IeCKHe AaHHbie TAD 100

100

OKono 0,3

2

20

8

70(7)

2(0,2)

10

100

0,9(0,09)

70(7)

TAD 160

160

OKono 0.3

2

20

12

70(7)

2(0.2)
16

100

1.4(0.14)

70(7)

Yc~n~Tenb KpYT~lI1erO MOMeHTa

Pa6o'i~i1 06beM

KPYT~U\~i1 MOMeHT Ha BXOAe.

MaKC. KPYT~lI1~i1 MOMeHT Ha BXOAe

CM3/o6opOT

AaHM

npoAOnJKl1TenbHblH AaHM

KpaTKOBpeMeHHblH AaHM

AaHM

6ap(

I1ApaBn~'iecKM~ KpyT~UlM~ MOMeHT npM' 70 6ap (7 Mna)

MaKCI1ManbHOepa6o'ieeAaBneHl1e Mna)

6ap(Mna)

n/MHH

06/MHH i

~
~

MaKC~MallbHOe AasneH~e B cn~BHO~ MarMCTpan~

PeKoMeHAyeMblH pacxoA Macna a

MaKCHMallbHaSl CKOpOCTb npH Q

1!!_aAeHHe AaBneHHR B HeMTpBnbHOM ~OnOJKeHHH npH Q H BR3KOCTH 21~

I 

HaCTpO~Ka KI1anaHa c6poca AaBneHMA

-1
,.;

.naHHb11i KpyrRUI~1i MOMeHT, KOHe'iHO, 3Ha'i~TenbHO BblWe, ecn~ nOTOK Macna HeAOCTaTO'iHblli ~n~ nOnHOCTbIO npeKpaT~nCR

BblXOAHOH Ban AOnJKeH 6blTb CnOCO6HbiM BblAepJKaTb KPyT5IU1~H MOMeHT
(PY~HOH KPYT5IU1~H MOMeHT Ha BXOAe + rnApaBn~~eCK~H KPyT5IU1~H MOMeHT).

HK.20.B1.5030



Yc~n~Ten~ KpYTSI~erO MOMeHTa TAD

YCTaHOBKa BbIXOAHO~ BaIl yc~n~TenSl KpYTSlU\erO
MOMeHTa npeAHa3HayeH TOnbKO AnSI
BbIAep)K~BaH~SI MaIlblX PM~aIlbHbIX ~
OCeBblX yc~n~~

PR= max.20daN
p.= max.20daN

~-

I -~~~~~:.12.1'.O' I

KOAbl ~ MaCCa

~YHK~~H KnanaHOB B

yc~n~Tene KpYTH~erO
MOMeHTa TAD

np~BeAeHHble 3Aecb AaHHble nony~eHbl B pe3ynbTaTe
~3MepeH~~ ~ 5IBn5lIOTC5I XapaKTepHblM~ AJl51 Cep~~HO
BblnYCKaeMOrO yc~n~Ten51 KpYT5IU\ero MOMeHTa. B xoAe
3KCnep~MeHTOB ~CnOnb30BanOCb MaCnO C B5I3KOCTbIO
21 CCT np~ TeMneparype 50 .C.

npeAoxpaHHTenbHbl~
KnanaH

npeAoxpaHHTenbHbli1 KnanaH 3all1HlI1aeT HaCOC H
YCHnHTenb Kpyrllll1erO MOMeHTa OT H36b1TO~Horo
AaBneHHIl. npeAoxpaHHTenbHbli1 KnanaH B YCHnHTene
Kpyrllll1erO MOMeHTa Orp~HH~HBaeT MaKCHManbHbli1
nepenaA j1aBneHHIl OT P K T. npeAoxpaHHTenbHbli1
KnanaH HaCTpoeH Ha 25 n/MHH. A: 70+s 6ap (7.as Mna)

Pa3Mepbl

P, T: G 1/2
A: 3/16 AIOHMa x 3/4 AIOHMa

SA~ J502
B: M1~ x 1 ,5; rny6~HoH 16 MM
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06~aSl ~HcpOpMa~~SI

YnpaBneHM,e AKKepMaHa YcnoBHble 0603HaLfeHHR:

ML (AaHM): ynpaBnSlIOUlHH KpyrSlUlHH MOMeHT

F (AaH): ynpaBn5l1O~ee yclI1nll1e

GS (AaH): yclI1nll1e Ha Bany (BeC)
e (MM): CMe~eHlI1e Ha L\ancpe
B (MM): WlI1pll1Ha WII1Hbl

~S: KOScpcpll1L\lI1eHT rpeHHSI
S (CM): XOA nOpWH5I
r (M): MHHMManbHblM 3<j1<j1eKTHBHbiM paAl.1yc

pblyara AIlSl ynpaBnSllOlI1MX UMn~HAPOB

YCl1fll1e Ha Bany COCTaBflSleT 8000 AaHM (8000

Kr). CMeUjeHl1e Ha uan!tJe COCTaBflSleT 100 MM.

Wl1pl1Ha WI1Hbl paBHa 200 MM.

KO3!tJ!tJI1Ul1eHT TpeHI1S1 Me)KAY AoporoH 11 WI1HaMI1

COCTaBflSleT 0.8.
MI1HI1MMbHblH 3!tJ!tJeKTI1BHbIH PaAl1Yc pblyara AnSI

ynpaBflSlIOUjI1X Ul1fll1HAPOB 0,1 M.

no !tJopMYfle Ta6opeKa 06Ujl1H ynpaBflSlIOUjI1H

KpyrSlUjI1H MOMeHT 6YAeT paBeH

~~~
ML= 0.05 x GsX1 ex 200 x 0.7

+8
1 200 0.8

ML = 0.05 x 8000 x ~ x 200 x -0-:7 AaHM

1+206
ML = 305 AaHM

WTOK nOpWHH l\~n~HApa AOn>KeH pa3B~Tb

ynpaBnHIO~ee yc~n~e:

ML 305
F=-=~ AaH = 3050 AaH

r V.I

Pac~eT ynpaBnSlIOU4erO

~MnMHApa

A: .[lMcpcpepeH/4ManbHblJ1 /4MnMH.Qp
KorAa MaKCHMaJlbHOe ynpaBn~io~ee
AaBneHHe P nOAaeTC~ B 60nbWY~

nnO~aAb, ynpaBn~~~ee YCHnHe paBHO
7t

F=Px-xO2
4

YcnoBHble 0603HaLieHUR:
F (AaH): ynpaBn~lO~ee ycloInlole
p (6ap): ynpaBn~lO~ee AaBneHloIe
0 (CM): BHYTpeHHIoI~ AloIaMeTp ~~nIolHApa
d (CM): A~aMep WTOKa nOpWH~
S (CM): XOA nOpWH~
V (CM3): 06beM xOAa

np~ ynpaBneH~~ B 60nbWe~ nnO~aA~
06beM xoAa paBeH:

7t
V=-xD2xS

4

A
~

.;

01"-0Z.,~-
o~

A

:)KorAa MaKC~ManbHOe ynpaBn~lO~ee
AaBneHe P nOAaeTC~ B MeHbWYIO nnO~aAb,

ynaB~ee yc~n~~'paBHO:
7t

F = P x -X (02 -d2)
4

B B

c c

np~ ynpaBneH~~ B MeHbWe~ nnO~aA~

06beM xoAa paSeH:
7t

V = -x (02- d2) X S
4

B: 5anBHcMposBHHbiU LjMnMH.£Ip:
7t

F = P X X (02-d2)
if

7t
V = X (02-d2)XS

if

np~ ~CnOnb30BaH~~ TOnbKO OAHOrO
A~<p<pepeHl.\~anbHOrO l.\~n~HApa 'i~cno

060POTOB pyn~ OT Kpa~HerO AO Kpa~HerO
nOnO)KeH~~ 6YAeT OTn~'iaTbC~ B
3aB~C~MOCT~ OT HanpaBneH~~ Bpa~eH~~.
~CnOnb3Y~Te repMeT~3al.\~1O nOpWH~ B
l.\~n~HApe An~ ~36e)KaH~~ yTe'ieK ~3

OAHO~ nOnOCT~ B APYrylO.

-),.;
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c: KpoCC-COe.L1I1HeHHble ~l1nI1H.L1pbl
7t

F = P x X (202_d2)
A



06~aH MHcpOpMaLlMH

I-1cnonb3YlOTCSI KpoCC-COeAI1HeHHble l\l1nI1HAPbl. YnpaBnSl-
IOl1\ee ycl1nl1e COCTaBnSleT 3050 AaH. YnpaBnSllOl1\ee
AaBneHl1e COCTaBnSleT 90 6ap. XOA nopwHSI 20 CM.
CooTHOWeHl1e MeJKAY Al1aMeTpOM WTOKa nopwHSI 11

BJYTPfHHI1M Al1aMeTpOM l\l1nl1HApa cocraBnSleT

i5 = '2 AIlSl Bbl6paHHoro l\l1nl1HApa

np~Mep paC4eTa
ynpaBnSlIO~ero u~n~HApa

B pe3ynbrare nOACraHOBKH B Bblpa>KeHHe AnSI

ynpaBnSlIOUjero YCHnHSI
7t3050 = 90 x4 x (2 (2dr -d2)

nony't~M d = 2,5 CM, TaK~M 06pa30M 0 = 2 x d = 5,0 CM.
06beM XOAa:

7t
V = -x (2 X 5,02 -2,52) X 20 = 687 CM3

4

Heo6xOAL-1MOe CMe~eHL-1e HaCOCa-AO3aTOpa
paCCI.fL-1TbIBaeTCSI no lPopMyne V v =

npMMep paC'IeTa
HaCOCa-AO3aTOpa

YcnOBHbie 0603Ha'feHMf/:

V (CM3): 06beM xoAa

V 1/ (CM3/06): Pa60'i~H 06beM

HCOCa-AOaaTOpa
i (06): He06xoA~Moe 'i~cno

060pOTOB pyn~ OT OAHoro
KpaHHero nono~eH~~

AO APyroro

v

np~ 06beMe xOAa 687 CM3 ~ Heo6xoA~MOM
~~cne 060pOTOB pyn~ OT OAHoro Kpa~Hero
nOnO>KeH~~ AO APyroro, paBHoM OT 3 AO 4,
pa6o~~~ o6beM Hacoca-Ao3aTopa COCTaB~T
OT 172 AO 229 CM3/o6. Hacoc-Ao3aTop C
pa6o~~M o6beMoM 200 CM3/o6 o6ecne~~T
OT 3 AO 4 060pOTOB pyn~.

-

npMMep paC'"IeTa HaCOCa npH pa60LleM o6beMe 200 CM3/o6 H
Heo6xoAHMO~ CKOpOCTH ynpaBneHH~ 100

06/MHH pacxoA Macna 6YAeT paBeH
Q = 200 x 100 X 10-3 = 20 n/MHH.

YcnOBHbie 0603HaLleHMR:
Vv (CM3/o6): pa60'!~H 06beM HaCOCa-AOaaTOpa

n (O6/M~H): Heo6xOA~Ma~ CKOpOCTb BpaU\eH~~ pyn~
Q (n/M~H): pacxOA MaCna

PacxOA Macna paCC"IHTbISaeTCSI no <popMyne
Q -V x n x 10-3-v .

PeKoMeHAyeTCSI:
CKOpOCTb Bpa~eH~S1 pynS1 np~
BbIKnIO'"teHHOM AB~raTene:
MMH. -50 06/MMH.

--~ --

PeKoMeHAyeTCSI: t

Y~CIlO 060pOTOB PYIlS1 OT OAHOrO Kpa(;1Hero
nOIlO)KeH~S1 AO APyrbro: OT 3 AO 5.
CKOpOCTb BpaU\eHHSI pynSl: OT 100 AO 150 06/MMH

-

BpaUteH14e pynSi 14

CKOpOCTb ynpaBneH14S1

--,
PaC'ieT ynpaBnSlIO~eM
C~CTeMbl LS C pa60'i~M

r~Apa!3n~'ieCK~M
060PYAOBaH~eM

YcnOBHbie 0603Ha'-/eHMR:
Q (n/M~H): Heo6xOA~Mbl~ pacxoA MaCna

An~ C~CTeMbl ynpaBneH~~
°A (n/MI1H): Heo6xOA~Mbl~ paCxOA MaCna AI1~

npOyerO r~ApaBn~YeCKOrO
o6opYAOBaH~~ C~CTeMbl

°- (n/MI1H): Heo6xOA~Mbl~ pacxoA Ha HaCOCe

CMe~eHHe HacoCa-AO3aTOpa H

KO3<P<PHlIHeHT YCHneHHSI YCHnHTenSl
nOTOKa paCC'"iHTbIBaeTCSI no <popMyne:

V
V xf=-:-

v I

" .
KorAa pa60yee r~ApaBn~YeCKOe 060PYAOBaH~e ~

np~Op~TeTHbl~ KI1anaH 06eCneY~BaeT np~Op~TeT C~CTeMa ynpaBneH~SI noTpe6nSlIOT MaCnO B OAHO

C~CTeMbl ynpaBneH~SI B nlO6blX ycnoB~SlX. B ~ TO )Ke BpeMSI, Heo6xOA~MaSl npO3BOA~TenbHOCTb
HeKOTOpblX cnyyaSlX C~CTeMa ynpaBneH~SI :I c, HaCOCa .6YAeT paBHa CYMMe 3T~X ABYX paCXOAOB
~cnonb3yeT BeCb paCxOA MaCna Ha HaCOCe. Qp (QA + Q).

npMMep paC'ieTa ynpaB-. Heo6xoA~MaSl nOAa'ia MaCna Ha AOnYCKaeM, YTO pa6oyee rl1ApaBn~YeCKOe 06oPYAO-
nSlIO~eH C~CTeMbl LS C HaCOC-AO3aTOp paSHa 20 n/M~H. AnSI BaHl1e ocraHaBnl1BaeTCSI Ha BpeMSI ynpaBneHI1S1.

pa60'iMM rMApaBnM'ieCKMM pa6oyero r~ApaBn~'ieCKOrO o6opYAOBaH~SI Heo6xOA~MaSlnpO~3BOA~TenbHOCTbHacoca
o6opYAOBaHMeM Tpe6yeTcSI 40 n/M~H. COCTaB~T: Qp = QA = 40 n/M~H.

~-

YCnOBHble 0603Ha~eHUR:
V (CM3): 06beM xoAa
i (06): He06xoA~Moe Y~cno 060pOTOB

pyn~ OT OAHoro Kpa~Hero
nOnO)KeH~~ AO APyroro

V v (CM3): pa60Y~~ 06beM Hacoca-AoaaTopa

f: KoacIJcIJ~~l\~eHT yc~neH~~
yc~n~Ten~ nOTOKa

nO)KaJ1Y~CTa, CH~M~Te KOn~1O C aHKeTbl Ha
06paTHO~ CTopOHe n~CTa. 3anOnH~Te ee ~

CB~)K~TeCb C TOprOBO~ OpraH~3au~e~
Danfoss no r~ApaBn~Ke.

Ecn~ Bbl XOT~Te paCCY~TaTb C~CTeMY
ynpaBneH~~ An~ COYneHeHHO~ MaW~Hbl,
cIJ~pMa Danfoss BblWneT BaM paCyeT.

BblnOnHeHHbl~ Ha KOMnblOTepe.

Pac~eT C~CTeMbl
ynpaBneH~SI AnSI
CO~neHeHHOM
MaW~Hbl
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06~aSl HH[fJopMa~HSI

CO'"lneHeHHaSi MaW~Ha
npO~3BOA~Tenb:

Maw~Ha:

3anonH~n:

T~n:

!:laTa:

npoeKT:

Bec MaKCI1ManbHO rpYJKeHOH MaWI1Hbl: G MaKC.~

MaKCI1ManbHa~ CKOpOCTb:

Tpe6yeMoe KOnl1'ieCTBO 060pOTOB pyn~: i =

Kr

KM/Y

06

Hacoc ynpaBnSlIOUle~ C~CTeMbl:

MaKC~ManbHOe ynpaBnSlIOUlee AaBneH~e.

Pa6oY~~ 06beM:

M~H~ManbHaSl CKOpOCTb:

MaKC~ManbHaSl CKOpOCTb:

THn

6ap

CM3

06/M~H

06/M~H

norpY3~~K

W~p~Ha KOBWa: W= MM

Qpyr~e MaW~Hbl

4~cno nepeAH~X OCeH:

4~cno 3aAH~X OCeH:

3anonH~Te (jJOPMY

OA~H ~~ll~HAP. npaBbl~
E = 3

OA~H ~~n~HAP, neBbl~
E = 2

nBa Ul-1fll-1HApa
E = 1

II !i

J
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06~aSl ~H£jJOpMa~~SI

PaCyeT HaCOCa AnSI
YCMllMTellS1 nOTOKa
OSQA/OSQB

YcnOBHbie 0603Ha'leHM.R:
Q (n/MHH): Heo6xOAHMbl~ pacxoA MaCna

):InS! ynpaBnS!lOll1e~ CHCTeMbl
QA (n/MHH): Heo6xOAHMbl~ pacxoA MaCna

):InS! rnApaBnH'ieCKOrO

o6oPYAOBaHHS! CHCTeMbl
Q (n/MHH): Heo6xOAHMaS!

p

npOH3BOAHTenbHOCTb
HaCOCa

V v (CM3): pa60'iH~ 06beM HaCOCa-AO3aTOpa
f: KO9cpcpH~HeHT YCHneHHS!

YCHnHTenS! nOTOKa
n (O6/MHH): Tpe6yeMaS! CKOpOCTb ynpaBneHHS!

iI1HTerpanbHblH npl10pl1TeTHblH KJlanaH B YCl1nl1Tene
nOTOKa 06eCne'iI1BaeT npl10pl1TeT CI1CTeMe ynpaBneHI1S1.
KorAa KOHCrpYKL\I1S1 He Tpe6yeT, 'iTo6bl CI1CTeMa
ynpaBneHI1S1 11 pa6o'iee rl1APaBnl1'ieCKOe o6opYAOBa-
Hl1e noTpe6nSlnl1 Macno OAHOBpeMeHHO, Heo6xOAI1MaSl

npOl13BOAI1TenbHOCTbHacoca
Op 6YAeT paBHa 60nbweMY 113 ABYX paCXOAOB Macna
(OA I1nl1 0).
Q = Vv x f x n x 10-3

KorAa pa6o'iee rI1ApaBnl1'ieCKOe o6opYAOBaHI1e 11
CI1CTeMa ynpaBneHI1S1 noTpe6nSlIOT Macno B OAHO 11 TO
JKe BpeMSI, Heo6xOAI1MaSl npOl13BOAI1TenbHOCTb Hacoca
Op 6YAeT paBHa CYMMe 3TI1X ABYX paCXOAOB (OA + 0).

M~HepanbHble MaCna,
HeBOCnna MeHS1IO~~eCS1
r~ApaBn~~eCK~e
)K~AKOCT~,
repMeT~3~PYIO~~e
MaTep~anbl ~
TeMneparypa MaCna

tepMeTU3upYlOLl/Ue MaTepU8flbl
repMeT~K~ B ynpaBn~IO~~X KOMnOHeHTaX
Danfoss ~3rOTOBneHbl ~3 H~Tp~na KaY'-iYKa
NBR (Buna N) ~ TecpnOHa PTFE.
Ec~ B C~CTeMe ynpaBneH~~ np~MeH~IOTC~
C~HTeT~'-ieCK~e )K~AKOCT~, o6pa~a~TeCb B
OTAen npOAa)K~ Danfoss no r~ApaBn~Ke
no Bonpocy np~MeHeH~~ repMeT~3~py~~X

MaTepanoB.

MMHepanbHb/e MaCna
np~ ~CnOnb30BaH~~ r~ApaBn~YeCKOrO MaCna Ha
M~HepanbHOW OCHOBe Mbl peKoMeHAyeM Ao6aBK~
AOCTaTOYHOrO KOn~YeCTBa ~3HOCOCTOWK~X

np~CaAOK T~na, 06eCneY~BalOU\erO CMa3KY np~
H~3K~X TeMneparypax.
M~HepanbHble MaCna nOfJ,XOAHT ArlH 3TOrO, ecn~
OH~ OTHOCHTCH K OAHOW ~3 cneAYIOU\~x rpynn:

.MacJlo HM, BO3MO)KHO HV (ISO 6743/4,
CETOP RP 91 H) ~Jl~
MaCJlO H-LP (DIN 51524)

.)K~AKocrn Arl~ aBTOMarnYeCK~X TpaHCM~CCI1W (ATF)

.MOTopHbie Macna SE ~ CD

(AMep~KaHcKoro HelPTHHoro ~HCT~TYTa (API)
50nbwoe KOnl1yeCTBO BKnlOyeHI1H B MOTopHbie Macna
MOJKeT Bbl3BaTb OCaAOK, KOTOpblW MOJKeT 3a6nOKI1-
poBaTb KnanaHbl 11 IjJl1nbTpbl. Ecn~ eCTb COMHeHI1~
B KayeCTBe np~MeH~eMoro Macna, 06pall\a~TeCb B
ToproBYIO OpraHl13au~1O Danfoss no rl1ApaBnl1Ke.

TeMneparypa Macna
Pecypc Macna c~nbHO YMeHbwaeTc~ ~3-3a
OK~cneH~~, ecn~ pa6oYa~ TeMnepaTYpa
npeBblwaeT 60 aG B TeYeH~e An~TenbHbiX

nep~oAoBo
npaKT~Ka nOKa3blBaeT, YTO pecypc Macna
coKpa~aeTc~ HanonoB~HY Ha Ka)KAble 8 aG
CBblwe 60 aGo ,3arp~3HeH~e MaCna,
Hanp~Mep, BKnIOYeH~~M~ ~n~ BOAO~ e~e
60nbwe cOKpa~alOT era pecypc.

HeBocnnaMeHReMble nItlpasnH'IeCKHe )KHj:JKOCTH

HaCOCbl-AO3aTOpbl Danfoss BCe 6onee WHpOKO

npHMeH5IIOTC5I B cHcTeMax C HeBOC-

nnaMeH5IeMblMH rHApaBnHyeCKHMH JKHAKOCT5IMH.

3TH JKHAKOCTH 06blYHO npHHaAneJKaT OAHO~ H3

CneAYIOUjHX rpynn, COOTBeTCTBYIOUjHX ISO 6734/4:

Macno B BOAHO~ 3MynbC~H: HFAE

BOAa B MaCn5lHot4 3MynbC~~: HFB

PaCTBOp BOAa/nOn~Mep: HFC

3cj)~p-cj)OCcj)aTbl: HFDR
XnopHblt4 yrneBoAOpOA: HFDS

no BonpocaM ~cnonb30BaH~e HeBocnnaMe.
H5IeMbIX )I(~AKOCTe~ o6pa~a~Tecb B Topro-
BYIO opraH~3al\~1O Danfoss no r~ApaBn~Ke.

COAep>KaHMe yaCTM,-"
CTeneHb 3arp~3HeHM~ M

cpMnbTpa'-'M~

CO.Qep)KaHMe LlaCTMLl, CTeneHb 3arpf/3HeHMf/
M cpMflbTpaLlMf/

Mac/lo AO/l)KHO 6blTb OT<p~/lbTpOBaHO A/l~

npeAOTBpa~eH~~ npeBbIWeH~~
AOnYCT~MOrO ypOBH~ COAep)KaH~~ 'iaCT~~,
COOTBeTCTBYIO~erO AOnYCT~MO~ CTeneH~
3arp~3HeH~~. MaKC~ManbHa~ CTeneHb
3arp~3HeH~~ ISO (CM. ISO 4406 ~/l~
CETOP RP 70) COCTaB/l~eT:

.A11~ HacocoB-Ao3aTopoB,
'iYBcTB~Te/lbHbIX K HarpY3Ke
~ C 3aKpblTbiM ~eHTpoM: 19/16

.A11~ HacocoB-Ao3aTopoB
C OTKpblTblM ~eHTpoM: 20/17

4>HnbTpa~H.R
KaKaSl AOnJKHa 6blTb TOHKOCTb OYHCTKH tPHnb Tpa H rAe
Heo6xOAHMO pa3MeCTHTb tPHnb Tpbl -BCerAa SlBnSleTCSI
KOMnpOMHCCOM. B cHcTeMax C XOPOWHM BO3AYWHbIM
tPHnb TpOM H 3tPtPeKTHBHOM nblne3al1\Hl1\eHHOCTblO.
pa60TalOI1\HX B YHCTOM cpeAe. CTeneHb 3arpSl3HeHHSI
MOJKeT nOAQepJKHBaTbCSI BHyTpH npeAenOB, YCTaHOBneHHblX
AnSI npHMeHeHHSI tPHnbTpa B BO3BpaTHOM MarHCTpanH C
HOMHHanOM 25 MKM (40-50 MKM a6c.) HnH Bblwe.
Hao6opoT, CHCTeMbl, pa60TalOI1\He C nnOXHM BO3AYWHbIM
tPHnbTpOM H C HeaAeKBaTHOM nblne3al1\HI1\eHHOCTbIO -B
3arpSl3HeHHoH cpeAe -'faCTO Tpe6YIOT 6onee OAHoro
tPHnbTpa C 10 MKM a6c. <I>HnbTpbl MOry! 6blTb B HanopHoH

H cnHBHOM MarHCTpanSlx.
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06~aSl MH(j)OpMaLlMSI

0
MOHTa>K .Bce rnApaBn~YeCK~e KOMnOHeHTbI AOn~Hbl 6blTb

pa3Mell1eHbi Ta~, YTO6bl 6blTb nerKO AOC1YnHbIM~
.Bce rnApaBn~YeCK~e KOMnOHeHTbI AOn~Hbl 6blTb

CMOHTI1pOBaHbl CHapYJK~ Ka6~Hbl MaW~Hbl
.B HaCOCHO~ Mar~CTpan~ AOn~HO 6blTb COeA~HeH~e

AJlf! MaHOMeTpa.
.YcTaHoB~Te u~n~HAPbl KaHanaM~ nOAKnIOYeH~f! BBepX

C TeM, YT06bl ~CKnIOY~Tb BO3AYWHble np06K~.
.MOHTaJKHble nOBepXHOCT~ AOn~Hbl 6blTb pOBHbIM~ AJlf!

06CneYeH~f! sljJljJeKTl1BHOrO KOHTaKTa
.n~H~~ rIIApaBn~'iecKoro ynpaBneH~R AOnJKHbl 6blTb ycraHoB-

neHbl TaK, 'iTO6bl ~36eJKaTb 06pa30BaH~R BO3AYWHbiX npO60K.
.YCTaHaBn~Ba~Te rHApaBn~YeCK~e KOMnOHeHTbl B

COOTBeTCTI1~ C ~HCTPYKU~f!M~ ~X YCTaHOBK~
.V1HCTPYKU~~ no YCTaHOBKe BKnaAbIBaIOTCf!, n~60

MOryr 6blTb 3aKasaHbi B ToproBo~ opraH~3au~~
Danfoss no rnApaBn~Ke.

.r~ApaBn~'ieCK~e KOMnOHeHTbl He AOnJKHbl 6blTb B
HanpSJJKeH~~ n~60 CKpY'ieHbl KpeneJKHblM~ B~HTaM~.

.YnaKOBO'iHaSJ npSJJKa, Te(j)nOH ~ npO'i~e

HenOAXOASJ~~e repMeT~3~pylO~~e MaTepanbl He
AOnJKHbl ~cnonb30BaTbCSJ B nepeXOAH~Kax.
I.1cnOnb3YHTe Ka'ieCTBeHHble repMeTl1K~,
KOnbl\a ~ CTanbHble waH6bl ~ nOAo6Hbie MaTep~anbl.

.He y6~paHTe nnaCTI1KOBbie BCTaBK~. nOKa Tpy6bl ~
wnaHr~ He AOnJKHbl He AOnJKHbl 6blTb COeAl1HeHbl.

.H~KorAa He 3aTSJrI1BaHTe B~HTOBble coeA~HeH~SJ C

KpyrSJ~~M MOMeHTOM, npeBblwalO~~M
MaKC~ManbHbIH, np~BeAeHHblH B ~HCTPYKl\~~.

.Macno AOnJKHO ~MeTb ypOBeHb 3arpSJ3HeH~SJ nY'iwe,
'ieM np~BeAeHO B ISO 4406 B "TeXH~'ieCK~X
AaHHbIX" c. 7.
BcerAa 3an~BaHTe Macno 'iepe3 (j)~nbTp.

KpYTSI~~e MOMeHTbl
Ha aaTSI)KKY

')

B cnYl.fae COMHeH~~ B BOnpOCe Bbl6opa COeA~HeH~~ ~n~ cnoco6a repMeT~3au~~

o6paU1a~TeCb B TOprOBYIO OpraH~3au~1O Danfoss no r~ApaBn~Ke.

3anYCK M pa60Ta .3anYCTI1Te nepB~'iHbIM AB~raTenb ~, HaCKOnbKO
BO3MOJKHO, CH~3bTe era 060pOTbl.

.npOBepbTe HanpaBneH~e Bpall\eH~~ Bana Hacoca
.nlO6oM npoTO'iHbIM B~HT AOroKeT 6blTb OCTaBneH

OTKpY'ieHHbIM, nOKa Macno nO~Bn~eTC~ 6e3 neHbl.
.B 'iYBCTB~TenbHbIX K HarpY3Ke C~CTeMax y6eA~TeCb,

'iTa Bce C~rHanbHble n~H~~ HanonHeHbl MacnoM.
.nOBepH~Te pynb BneBO ~ BnpaBO AO Tex nap, nOKa

r~ApaBn~'ieCK~e KOMnOHeHTbI He HanonH~TC~

MacnoM.

J

.npl13HaKI1 BO3Ayxa B rI1ApaBnl1'!eCKOH CI1CTeMe:
-neHa B 6aKe,
-OTpbIBI1CTa~ pa60Ta MOTOpa I1nl1 Ul1nl1HAPa,

-WYM.
.npl1 Heo6xOAI1MOCTI1 HanOnHI1Te Macno CHOBa.
.CI1CTeMa He 6YAeT HarpYJKeHa, nOKa nonHOCTblO He

3anOnHI1TC~.
.rI1ApaBnl1'!eCKa~ CI1CTeMa npOBep~eTC~ Ha 3aT~~KY

11 HopManbHoe qJYHKUI10Hl1pOBaHl1e.
, ., w

.np~ Heo6xOAI1MOCTI1 CMeHI1Te MaCn~Hbll1 qJl1nbTp.

3KcnnyaTa~~SI .AKKYpaTHa~ 3KcnnyaTau~~ Afl~ H8AeJKHOCT~ ~
pecypca pa60Tbi rMAPaBn~YeCKOI1 C~CTeMbl.

.Macno, Macn~Hble <I>~nbTpbl ~ BO3AYWHble <I>~nbTpbl
AOnJKHbl 3aMeH~TbC~ B COOTBeTCTB~~ C

~HCTPYKU~~M~.

.Ka'ieCTBO MaCna AOnJKHO npOBep5lTbC5I 'iepe3

onpeAeneHHble I1HTepBanbl.
.3aT5IJKKa CI1CTeMbl 11 ypOBeHb MaCna AOnJKHbl 'iaCTO

npOBepflTbC5I.

)
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npHMepbl ynpaBnSlIO~HX CHCTeM
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npHMepbl ynpaBnSlIO~HX CHCTeM
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npHMepbl ynpaBI1S1IO~HX CHCTeM

CVlcreMa ynpasneHVlR OSPBX LS VI OSOB

"..

YnpaBn~IOl1\~e KOMnOHeHTbl nOACOeA~HeHbl nOCpeACTBOM TpeX nOAn~TO'-lHbIX KnanaHOB

npeAOXpaH~TenbHbl~ KnanaH B OSQB 3al1\~l1\aeT TOnbKO CXeMY ynpaBneH~~.
Hacoc ~ CXeMa pa6o'-lero rnApaBn~'-IeCKOrO o6opYAOBaH~~ AOn)KHbl 6blTb 3al1\~l1\eHbl

OTAenbHblM npeAOXpaH~TenbHblM KnanaHOM.

np~ nOBOpOTe pynH np~Op~TeTHbl~ KnanaH

o6eCne~~BaeT noAa~y Heo6xOA~MOrO
nOTOKa MaCna B CXeMY ynpaBneH~H.
OCTaTO~HOe MaCnO nOCTYnaeT B pa6o~ee

r~ApaBn~~eCKOe o6opYAOBaH~e.

C~CTeMbl ynpaBneH~~ C yc~n~Ten~M~
nOTOKa AalOT BO3MO)KHOCTb nOACOeA~HeH~~

pa6o~ero rMApaBn~~eCKOrO o6opYAOBaH~~
K EF COeA~HeH~IO. BCTpOeHHbl~ np~op~-
TeTHbl~ KJlanaH o6eCne~~BaeT CaMbl~
BbICOK~~ np~Op~TeT CXeMe ynpaBneH~~.
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npHMepbl ynpaBnS1IO~HX CHCTeM

CHCTeMB ynpBBneHHR C OSPBX LS H OSOB
nOKBaBHB C 3neKTpH'1eCKH ynpBBnReMblM HBCOCOM.l1I1R BBBpHi1Horo ynpBBneHHR.

J
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np"Mepbl ynpasnSlIO~"X C"CTeM

1~
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npHMepbl ynpaBnSfIOUtHX CHCTeM
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AnSI 3anMCeH
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r~ApaBn~~eCKoe 060PYAOBaH~e Danfoss

ISO 9001 ,
COOTBeTCTBMe KayeCTBY

(I""SO\
~

YnpaBneHHe KayeCTBOM npH pa3pa6oTKe
npOAYKl1HH, ee H3rOTOBneHHH H npOAa)KH
B !jJHpMe Danfoss BeAeTCSI B COOTBeTCTBHH
C Me)KAYHapOAHbIM cTaHAapToM 180 9001.
aTO COOTBeTCTBHe yrBep)KAeHo 6pHTaHcKHM

HHCTHTyrOM cTaHAapToB (881), KOTOpbl~
nepHOAHyeCKH npoBepSleT BblnonHeHHe !jJHpMO~
Danfoss Tpe6oBaHHH CTaHAapTa 180.

~MeIOTCSl B HanH'"IHH KaTanOrH H 6pOWIOpbl C AeTanbHOM HH$opMa~HeM no

cneAYIOL14HM rHApaBnH'"IeCKHM KOMnOHeHTaM:

.H~3KOCKOpOCTHble BblCOKOMOMeHTHble rnAPOMOTOpbl

.nnaHeTapHble peAYKTOpbl
.6nOK~ r~APOCTaT~YeCKOrO ynpaBneH~SI
.PyneBble KOnOHK~
.KnanaHHble 6nOK~
.Yc~n~Ten~ nOTOKOB
.np~Op~TeTHble KJ1anaHbl

.Yc~n~Ten~ MOMeHTOB

.Peryn~pyeMble PaA~anbHO-nOpWHeBble HaCOCbl

.HaCOcbl AI1~ r~ApOCTaT~'"ieCK~X TpaHCM~CC~~

.nponOp~~OHanbHble KnanaHbl

.6nOK~ A~CTaHU~OHHOrO ynpaBneH~~

.3neKTpOH~Ka

.rHAponp~BOAbl

3a 6onee noAPo6HOH HHljJopMa~HeH 06pa~aHTeCb B ToprOBble opraHH3a~HH Danfoss no rHApaBnHKe.

~I

J

l
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<I>"pMa Danfoss He HeceT OTBeTCTBeHHQCTM aa KaK"e.nM6o OW"OK" " KaTanorax, 6poWKJpax "no " APyroX ne..aTHblK MaTep"anax,
<I>"PMa Danfoss coxpaHoer 38 co6oM npaso H8 03-H"" " CBoeM n~" " nKJ6oe "p.MII 003 yBeQOMneH"", 601" TonbKO 3'" "3MeHeH"" " y*e
3aXa3aHHblX "3Aen""K He noTpe6yKJT _"M " 060pyAQaaHM", OnpeAeneHHOM n_MTenbHO comaweHMBM -~ Danl"" " nOKynaTeneM

~HIPOCC Ala
IPOCC~I!,

109147, MOCKBa,
yn. MapKc~cTcKal!, 34
Tene(jJoHbl: (095) 912-00-03 I (0~5) 912-00-73 I (095) 956-71-87

(095) 911-68-62 I (095) 912-00-07 I (095) 956-71-61
(095) 912-59-83 I (0~5) 912-00-08 I (095) 956-71-37 I

Tene(jJaKc: (095) 276-4~7 I (095) 956-77-98 ~

DK-6430 Nordborg
Denmark

HK.20.B1.50


