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O6nactu npumeHeHUA

Macno obnagaet B no6on
cucTeme onpeneneHHbIM
KONMUYECTBOM NepBOHAYanbHOro
3arpAsHeHns, KoTopoe
yBenMymMBaeTCcA B npouecce
3KcnnyaTauum, Hanpuvep,
6bnarogapa n3Hocy aetanem
U NpocaYnBaHnIO
dunbTparta y ynnoTHUTENEN.
[na poctuxeHna Tpebyemoro
KJlacca O4YUCTKU U ero
NOCTOAHHOIO noagaep>XXaHnA
Heo6XoAnMO NPUMEHeHne
BbICOKOKA4Y€CTBEHHbIX
pUNbTPOB, Tak Kak
NpPON3BOAUTENBHOCTb
OUNbTPYHOLLMX SNTIEMEHTOB
onpenenaeT cTerneHb O4YUCTKU
rMapaBNYeCKMX XXMOKOCTEN.
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dunbTpbl MANN AnA rmapaBnnMyYecKux cuctem

Bonee 60-Tn neT KomMnaHuA
MANN+HUMMEL aBnaeTtcA
cneumanucTom B obnacTtu
peleHna npobnem unbTpaumm
anA aBTomobunen,
nepenBuXHbIX Paboynx
MallVH U B MalLUMHOCTPOEHUN.
Ha pblHke 3anacHbIx YacTen
UNbTPLI NOA MapKon
MANN-FILTER aBnatoTcAa
M3BeCTHbIMM U NMPU3HaAHHbIMU
BO BCEM MUpeE.

OHU rapaHTUPYIOT Ka4yecTBO
npeanpuATUA-U3rOTOBUTENA U
MakCUMaIbHyt0 HaAEeXHOCTb
B 9KCnnyaTauum.

Ha cerogHAWHUI OeHb
¢unbTpel MANN
NnocTaBnAKTCA TakXe AnfA
60nbLIOro KonnyecTea
NPYMEHEHN B rnapaBnke.
OHM COOTBETCTBYIOT CaMbIM
COBPEMEHHbIM TEXHUYECKUM
TpeboBaHuAM B 0b6nacTtu
PUNBTPALMOHHON TEXHUKMN,
KayecTBa M MOHTaXKHbIX
pa3mepos.

B 3aBucumocTu ot pacnonoxenua B cucteme MANN+HUMMEL
pasnuyaeT Mexay crnegyrowmMm Bugamu punbTpoB:

MpuemMHble punbTpbI:
BcTtpanBaembie BO BNycKHOW
Tpybonposoa ounbTpbl
3awmwatoT Hacoc OT 60nbLUMX
3arpA3HAOLWNX YacTuLl.

[inA aToro, Kak npaeuno,
MCnonb3yTcA PUnbTpyoLWme
marepwvansi 13
MeTanIM4ecKom CETKMU.

Bo usbexxaHue npobnem Ha
OCHOBe KaBuTauumu B Hacoce
Heobxoaumo obecneynTb
HEe3Ha4YMTEeNbHY NOTEPHO
[aBneHnA B rpouecce
dunbTpaumm.

HanopHbi# hunbTp:
[aHHble hunbTpbl
yCcTaHaBnuBarTcA
HenocpeacTBEHHO B
HanopHbI Tpybonpososa u
obecneymBatoT cHab>xeHne
OOHOTO WIN HECKOJIbKO
KOMMOHEHTOB Macrnom
Tpebyemoro Knacca O4YUCTKN.
Kak npaBuno, npumeHaAtoTCA
cunbTpylowme Mmatepuansl 13
CUHTETUYECKMX BOJTOKOH,
WHOrOA, B Ka4ecTBe
anbTepHaTVBbIl, TaKXe
LeNstoNo3Hble maTtepmansbl.

®dunbTpbl MANN

mppaBnuyeckue punbTpbl

rapaHTupytot Bam:

e Boicokne 3Ha4veHunA By;

® BbICOKyt0 CTabUNBbHOCTDL fBy;

® BbICOKYIO rpA3EeeMKOCTb;

¢ Bbicokoe paBrneHve
paspblBa (Konnanca);

® HU3KUIA HavanbHbIN
nepenag [aBrieHuA;

¢ YHMBepcansHoe
NpVYMeHEeHNE;

¢ BbICOKYO 3KOHOMUYHOCTb.

dOUNbTPbI CIIMBHOW JIUHUMK:
OnUnbTpbl CABHOW NIUHUA
ycTaHaBnuMBatoTCA nocne
rMapaBNyecKmx
KOMMOHEHTOB 1 (OUNbTPYHOT
Macno A0 TOro, Kak OHO
BO3BpaLlaeTcA B pe3epsyap.
OHu obnaparT BbICOKOM
rpA3eeMKOCTbiO, U TaKUM
o6pasom, rapaHTUpyroT
LONruiA cpok cny>6bl n 3a60T-
ATCA O COXpPaHEeHUM
Tpebyemoro knacca O4UCTKU B
pesepByape. PunbTpytoLme
martepuarnbl COCTOAT 13
CYHTETUYECKOro BOSTOKHA Unun
Lienonosbl.



MpoBepo4Hble HOPMbI U YUCTOTa Macrna

®unbTpbl MANN

dunbTpylowme NeMeHTbI

noanexar crieayloLwmm

MeToAaM NpoBepKMU:

¢ |SO 2943 CoBMECTMMOCTb C
rmapaByecKMMn cpegamm

® |SO 3968 PacxogHble
XapaKTepuCTUKN

¢ |ISO/DIS 3724 CgowicTBa
yCTanocTu noToka

¢ |SO 16 889 dunbTp
NPOU3BOAUTENBHOCTU
¢unbTpa (Multipass-TecT)

¢ |SO 2942 MopTeepxxaeHne
KayecTBa NpPOM3BOACTBA
(Bubble-Point-Test)

¢ |SO 3723 lNpoBepka
Harpy>eHnsa KOHE4YHbIX
wanb

¢ |SO 2941 lNMpoBepka
pas3pbIBHOrO AABNEHNA 1
[AaBneHua Konnanca.

MoHTaXHble KpuTepumn
npu Bbi6opa punbTpa

Mpn moHTaxe chunbTpa
Heobxoaumo obpaiatb
BHUMaHve Ha Hannivne
BaXXHbIX AJ1A CMeHbl nnbTpa
LEMOHTaXHbIX pa3MepoB
(3a3opoB).

OnpepeneHune Tpebyemon
TOHKOCTU OYUCTKM

[InA onpeneneHnA TOHKOCTH
O4YMCTKM peluatoLlee
3HayeHne, B OCHOBHOM,
uUMetoT Haxogsawmeca B
rMapaBnnyeckon yCTaHOBKe
CTPOUTENbHbIE 3NIEMEHTHI.
[nA obecne4yeHnA HageXXHoro
(PYHKUMOHMPOBaHMA

Ha gonrue roabl AnA
onpeneneHHbIX KOMMOHEHTOB
npeanonaraeTcA
obAsaTenbHoOe cobnoaeHne
3aJlaHHOoro Knacca

4ncToThl macna. Camble
YyBCTBUTEJbHbIE KOMMOHEHTbI
nmMetoT peluaroLlee

3HayeHue npu Bolbope
UNbTPaLMOHHOTO
martepuana.

MapameTp B U cTeneHb OYUCTKHU

BaxkHenwwmm kputepmnem
OUEHKM NbTPOB ABNAETCA
napameTp B, 3Ha4yeHune
KOTOPOro onpeaenaeTcA
nocpenctesoM Tecta Multipass
B cooTBeTcTBUM € ISO/DIS
4572.

OnpepneneHue:

3HadveHve napameTpa B
noKasbiBaeT COOTHOLLUEHWE
YyacTul onpeaeneHHoro
pasmepa Ao 1 nocre

unbTpaumn.
N
B =_Vv
X Nh

Ny = KonMyecTBO YacTuy > X
nepen punbTPoOM

N, = KOIM4eCTBO YacTuL, > X
nocne gunbTpa

X = BeNiM4nHa 4YacTtuubl

Pa6ouune punbTpbl

Cnepgytowan Tabnuua
NMoKasbIBaeT OPUEHTNPOBOYHbIE
3Ha4veHuns, obnervatrome
Bbl6Op hUNbTPALMOHHOIO
mMaTepuana. PakTn4ecKu
HeobXxoanMbIN ANA AOCTUXE-
HMA KMacc YUCTOTbI 3aBUCUT
Kak OT 0COBEHHON 3arpy3ku
hmnbTpyHOLWEN NOBEPXHOCTH
(n/MWH Ha cm?), Tak 1 oT
BHELLHWX YCOBUIA

3awmTHble PUNbTPbDI

B cBA3u ¢ 3atpaTtamu TOH-
KOCTb (OUNbTpaLmmM 3alnTHBIX
uUnbTPOB AOMKHA ObITb
BCerga Ha Kracc Huxe no
CpaBHEHMIO ¢ pabounmm
cunbTpamm. Tak Kak OHU He
UrpaloT HNKaKOWN ponu B
[OCTWXKEHUN Knacca YUCTOThI
mMacna, a okasblBatoT TONbKO
OOMONTHUTENBHYIO 3almTy AnA
OMNpeaeneHHOro KOMMOHEHTA.

Knacc unctotbl ToHkoCTb unbTpaumm O6nacT npMMeHeHns
macna no ISO 4406
13/10 3 um [nopoycunutens (rmapasnvka)
16/13 5pum KnanaH nponopuvoHanbHOro
perynvpoBaHuA (rmapasnvka)
18/15 10 pm CranpapTHaa rugpasnuka > 100 6ap
19/16 20 pm CraHpapTHaa rugpasnuka < 100 6ap
Mpumep: CpaBHeHue napameTpa f3

Mepen nonagaHvem B chnnbTp
nmeeTcA 75 yactuy pasmepos
3 um, a nocne dounbTpaunn
TONbKO OAHAa YacTvua Takoro
pa3mepa. Takum o6pasom,
hunLTp nmeet
XapakTepuUcTuKy

B; >=75.

PacyeT cTenenn o4ncTkum

NPOUCXOAUT CreayoLmnm
obpasom:

n=1-1/B,

CTeneHn OYMCTKM T (AaHHbIe
OTHEeCEeHbl COOTBETCTBEHHO
K oAHOMY ornpefesieHHoOMy
pa3mepy 4yacTuLy)

MapameTp B CreneHb

OUYUCTKM M)
1 0,00 %
2 50,00 %
10 90,00 %
25 96,00 %
50 98,00 %
75 98,67 %
100 99,00 %
200 99,50 %
1.000 99,90 %
9.999 99,99 %




CDI/IHpraLWIOHHbIe mMaTepuanbl

CocTtaB 1 cBOMCTBa

Bbi6op noaxoaALiero
unbTPaUMOHHOro
marepuana 3aBucuT oT
pasnu4YHbIX KPUTEPUEB.

K Hum oTHocATCA, cpeam
npoyunx, obnacTb NpUMeHe-
HWUA, (PyHKUMOHANbHOCTb
dunbTpa, cTeneHb
3arpAsHeHna unn Tpebyemasn
rPA3EEeMKOCTb, a Takxe
TpeboBaHMA K XMMUYECKOM
n/vnn pranyeckon
NPOYHOCTH.

CTeKnoBONMOKHO

CsovicTBa
© CTeKMOBOMOKOHHbIV
HeTKaHbI MaTepvan Ha
OCHOBE CMHTETUYECKOrO
BOJSIOKHA C aKpvnaToBoW
6aKenMTOBON CBA3KOW;
Bbicokas rpAaseemMKocTb;
BenvkonenHana cTeneHb
OTAeNIeHNA faxke camblx
TOHKUX YacTuy 6narogapsa
NPOCTPaHCTBEHHON
nabVpUHTHOW CTPYKTYype
¢ rnybokou hunbTpaumen;
® BenuvkonenHoe
COOTHOLLUEHWE LEHbI U
KayecTBa.

Monuadmp

CsosicTBa

¢ 100%-0e nonuadmpHoe
BOJSIOKHO CBA3aHHOE
TennoBbIMK NpoLeccamu;

e Bbicokas yCTONYMBOCTb
K nepenaay AaBneHus;

e Bbicokana nornowarowas
cnocobHoCTbL bnarogapA
rnyb6okon onnbTpaummn npu

HU3KOM rmgpogmHamMmmny4eckom

COMPOTUBAEHNM;

e XopoLllaa xummyeckan
YyCTONYMBOCTb;

e Bbicokas cTeneHb
OTAeNIeHnA faxke camblxX
TOHKMX YacTuL;

e Ocob60 npo4Han CTPYKTYpa;

e OTCYTCTBME CTATUHECKMX
3apAmoB.

[nA npyumeHeHui B
rmapaBnvKe UCMonb3yoTCA
Takne marepuanbl, Kak
CTEKIOBOMIOKHO, Nonuachmp,
Lennionosa n meTanmyeckoe
BOJIOKHO, @ TaKkxe
NPOBOMOYHAA TKaHb 13
BbICOKOKA4YeCTBEHHOW CTanu.
Cnepytowan nogbopka
[JaHHbIX JaeT BO3MOXHOCTb
NOHATb OTNNYME NATK
BblLLENepeynCneHHbIX
PUNLTPYIOLMX MaTepuanos:

W

0,5 Mm 1,0 Mm 1,5 Mm

0,5 Mm 1,0 Mm 1,5 Mm



CDI/IHpraLWIOHHbIe mMaTepuanbl

CocTtaB 1 cBOMCTBa

Llenntonosa

CaovicTBa

e [lenntonosa

e OdunbTpyoWMIA MaTepuan
13 LeNSIHoN03HOro BOMOKHA
CO cneumansHOW NPOMNUTKON;

e Hepgoporon BapuaHT ¢
XOPOLLUEN rPA3EEMKOCTbIO;

* He noaxoauT AanAa
BOAOCOAEpXKALLMX
maTepuanos.

MeTannuyeckoe BOSIOKHO

CaovicTBa

e 3arycTeBLlee MeTanInyeckoe
BOJIOKHO C NMPOCTPaHCTBEHHOW
NabvpUHTHON CTPYKTYpOn AnA
rny6oko ounbTpaumm;

e CHUXXEHHoe
rmapoauHamMmmnyeckoe
COMpPOTMBIEHNE MpPU
BbICOKOW FPA3EEMKOCTH;

e Bbicokaa xvmmn4yeckan u
TennosanA YyCTOMYMBOCTb.

lMpoBonoyHana TKaHb U3
BbICOKOKa4€CTBEHHOM cTanu

CaovicTBa

e [lpoBONoOYHaA ceTka n3
matepuana 1.431/1.4404 ona
MOBEPXHOCTHOW (hnnbTpaLmn.

e Bua TkayecTBa: kBagpaTHan
AYerika Unn cap>xesoe
nepenneTeHue;

® Huskoe rmgpoamHamuyeckoe
conpoTuBneHue bnarogapa
KPYMHOMOPUCTON
MOBEPXHOCTU PELLET];

e Bbicokaa xmmmnyeckan u
TennosanA YyCTOMYMNBOCTb.

0,5 Mm

0,5 Mm

0,5 Mm

1,0 Mm

1,0 Mm

1,0 Mm

1,5 Mm

1,5 Mm

1,5 Mm

MoppobHbI cnncok
nocTaBnAeMbIX CMEHHbIX
hMNbTPYIOLWMX 3IEMEHTOB,
COBMECTUMbIX C KOprycamu
OUNLTPOB Pa3NNYHbLIX
Npou3BoANTENEN, HAXOAUTCA

B Online-karanore no agpecy B
MHTepHeT: www.mann-filter.com




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM
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Mogenb A Mogenb E Mogenb K
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER d, d, h noToK [n/MuH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]
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HD 514/3

>

6  [pyrve comnbTpyoLve 31eMeHTbI No 3anpocy.



®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM

d,
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h h
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Mogenb A Mogens B
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER d, d, h noToK [n/muH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]
.......... A
.......... S
.......... AL
.......... B
A

HD 518/2
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Opyrue dounbTpylowme aneMeHTbl No 3anpocy.




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM

HD 610/2
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Mogens E Mogenb H Mogenb O
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
LTER d d h noToK [n/MuH] X nepenagy AaBnexus [6ap] | penycHHOro knanaa [6ap]
1 2 y y
.......... A
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.......... A
.......... D
.......... A
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8  [pyrve comnbTpyoLve 31eMeHTbI Mo 3anpocy.




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM

d1 d1
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dz d1
d, d,
[
h h h HIENNE
[
Mogens D Mogens L Mogens M
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER noToK [n/MuH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]
.......... A
.......... A e
.......... D
SIS
.......... D..
.......... S
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Opyrue dounbTpylowme aneMeHTbl No 3anpocy.




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM
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Mogens E Mogens |
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER d, d, h noToK [n/MuH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]
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.......... Coe
.......... Coo.
.......... Cor
.......... Coee
.......... L
A

HD 882/1
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10  [pyrue counbTpytoLlime 3neMeHTbl No 3anpocy.




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM

d1 d1
d, d,
b4
[
h h
h
| H a
Mogenb A Mogens B Mogenb C
d,
d, d, q
d;
d;
!
h
h h g/
I — |
Mogens D Mogens G Mogenb J
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER d, d, h noToK [n/MuH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]

HD 1060/1

@

(@)

Opyrve dunbTpytowme anemMeHTsbl no 3anpocy. 11




®dunbTpbl MANN CcO CTEKNTOBOSTIOKHOM

d1 d1 d1 d1
d, d, d,
I
[ "
-
h h h "
h ;
L—r—: ;
[ d, | s
Mogenb A Mopgenb C Mogenb D Mogenb E
d,
d d1 d1 d1
2 d2 d2
d;
h
h h g/ h
L A [ —] j [
Mogens F Mogens G Mogenb J Mogens N
MIANN Pasmepbi B MM | HomuHanbHbii B, =200 YcTonumMBOCTb K [asnenue oTKpbiTUA ne- | YnnotHeHue | Mogenb
FILTER d, d, h noToK [n/MuH] X nepenapy AasneHuA [6ap] | penycHHoro knanaHa [6ap]
HD 1069/1 95 | 55,7 1200 5 20 - NBR A

HD 15355 | 152 | 105 | 978 785 20 30 = NBR F

12 [Opyrue counbTpytolime 3neMeHTbl No 3anpocy.



®dunbTpbl MANN c uenntonoson

d, d, d,
d, d, d,
d, : [
h h h h
Ll* -
[ | ) d,
Mogenb A Mogens B Mogenb D Mogernb K
d =
1
d, 4, ¢
d,
[
h h i
h
[ [
Mogens L Mogens M Mogens N
MANN Pasmepbl B Mm HomuHanbHbIN YcTonumusocTb K [laBneHue OTKpbITUA Ne- | YNnoTHeHue Mopenb

FILTER d, d, h noToK [n/mMuH] nepenagy aasnexua [6ap] | penycHHoro knanaHa [6ap]
HD46 | 40 (.18 1122 1 ... 10 ] 10 e oo . NBR ol A
HDAT ], 41,5.1226(895] ... 20 eeeessereesfossresssssssssssssess e s sssssssssssssedessssssssssss s e Lo NBR A
HD49 ..l 41,5 12261555 .. 30 e, L SO NSO e OO NN NBR .l Do
HDG6w/2 .l 4451222 | 170 | .. 110 e LT I 3 e Lo NBR S
HD57/9 .. 45512051103 | . 50 ) OO VOO et SO NBR . |.... A
HDST/0 ..[.A7.1225)1.94 | . . s NSO NSO -. OO IO e | S R
HDS7/5 . 47 1255 94 | .. S0 0, SOOI NOS s Y NS B o
HD 513/5 47 [ 255|172 80 20 - J - B
H
H
HD610 | 57 [.25 1124 L SO ..- N RO SO WO, NBR . .|.... A
HD613 .72 AT 2 JOOUTIOON NEOOUUTOOUIO... SOOI IO e Lo NBR Lo S
HDGOo9 | o8 [82.2] 99 | ... 40 ] L S A SO SO, NBR .l Do
HDeo ...[.D58.82211045 . OO NSO, TSN e Lo NBR Lo
HDe9/2 | 58 |322|1045 . A0 ) ST S WO NBR | Lo,
HD615/1 .[.08.[3221189 ) .| L2 TN N LTI IO e Lo NBR Lo
HD615/6 | 58 822|189 | .. B3 ] L A SO WO, NBR . |...l A
HD615/3  ...|.58.[3221795| . 80, e IO e Lo NBR O
HDs829/1 | 60 (3421208 1 290 ) L S A O N NBR ol K e
HD 104072 .| 7651485 | 195 | ... 830 e, LT I S e Lo NBR S
HD929/5 | 82,5 1475|142 | .. 190 0 T B o
HD 9524 . [.83.1402]1197 1 .. 110 e LTSN SO e Lo NBR > S
HD 961/1 83 45 | 305 425 16 - NBR B

[pyrue cdounbTpytowme anemMeHTbl no 3anpocy. 13



®dunbtpbl MANN c uenntonosoun

d d
1 1 d1 d1
d2 d2
d,
G| : —
:
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"
"
h h "
h P h
"
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"
-
:
F‘f - l
[ d, s [
Mogenb A Mogenb C Mogenb E Mogenb F
d1 d1
d1 d1 d2
d —ﬂdz
d ——"2 T 000000
2 I oo 0
’
) o
-
h h
h h
[ [
Mogenb G Mogens R Mogenb S Mogens T
MIANN Pasmepbl B Mm HomuHanbHbIN YcTonumusocTb K [laBneHue OTKpbITUA Ne- | YNnoTHeHue Mogenb
FILTER d, d, h noToK [n/mMuH] nepenagy aasnexua [6ap] | penycHHoro knanaHa [6ap]
HD961 ... 83 [.32.1808 | 425 ] 16 e, 2 ] NBR .| S
Hposs  ...[.85.[.46 1200 .| 2LV NOSSTS OO ..- OSSO PSS S Lo NBR | L2 S
HDo3g2 | 85 .46 12001 .. 60 e LT N T NBR ol A
HDos8  ..[.85.].46 1300 .. S 2SR NOSSRSOURO...- OSSOSO S L NBR | A
HDosg/2 | 85 .46 | 300 | . 93 ] LT A S WO NBR | A
HD1022 199 485|156 | . 180 e TR N e L NBR Gl
HD 102272 | 99 |485| 156 | .. 130 ) ST SO WO, NBR G
HD 1045 99 485|218 180 5 - J NBR G
H
H
HD 10 158/1  |124,5/ 96,1 | 483 | 1300 S 0 e O N NBR o |... Co.
HD 1359 .1 129 (86,8 1221,5  ..290 e 2SI S S L NBR |G
HD 1383 L. 129 1,85 (280 | . 132 e Y e e, E o
HD 1395 .. 129 1.85 1292 | . 132 e LSS S | =S E o
HD 1387 .| 129 1668|320 | . 360 ) OO VOSSO estOOO SOTO. NBR .G
HD1387/2 | 129 1668|320 | . 360 e TR N SR L NBR |Gl
HD 13142 1295/ 73,3 | 479 | .. 520 ) OO VOSSOt SO, NBR . |..l R
HD 13 142/1 129,5| 73,3 | 479 520 5 - NBR R

14 [Opyrue counbTpytoLlime 3neMeHTbl No 3anpocy.




®dunbTpbl MANN c uenntonoson

HD 18 354

d1 d1
d, d; d,
d, I
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-
h h h "
-
-
-
-
-
-
-
-
-
| ) ;
Mogenb B Mogenb D Mogens E
d
1 d1
d,
d,
.|
8838283
288850
88s°
80
h h
Moaens | Mopens Q
MIANN Pasmepbl B Mm HomuHanbHbIi YcToiN4MBOCTb K [laBneHue oTKpbITMA Ne- | YnnoTHeHue Mopenb
FILTER d, d, h noToK [n/muH] nepenagy aasnexua [6ap] | penycHHoro knanaHa [6ap]
HD 14 161 140 | 98 | 425 220 11 - - D

Opyrue counbTpytowme aneMeHTbl No 3anpocy.
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®dunbTpbl MANN ¢ BbICOKOKa4e€CTBEHHOW CTasibio
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FILTER d, d, h noToK [n/mMuH] nepenagy aasnexua [6ap] | penycHHoro knanaHa [6ap]
HD 45/2 35 | 12,2 | 94 30 30 - NBR | A
............ Lo S
............ Ao
............ A
............ A
............ S
A

m

16 [pyrue counbTpytoLlime 3neMeHTbl No 3anpocy.



®dunbTpbl MANN € BbICOKOKa4e€CTBEHHOW CTasibio
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MIANN Pasmepbl B Mm HomuHanbHbIN YcTonumusocTb K [laBneHue OTKpbITUA Ne- | YNnoTHeHue Mogenb
FILTER d, d, h noToK [n/mMuH] nepenagy aasnexua [6ap] | penycHHoro knanaHa [6ap]
HD 1040/1 76,5 | 48,5 | 195 330 30 3 NBR K

pd
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)
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HD 1338/1 128 [ 91,4 | 194 300
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CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN
FILTER

MANN
FILTER

HYDAC

002 - 45/411

0060 D 020 V/

HD 56/6

HD 56/6

HYDAC

0060 D 020 VW

012 - 53/038

HD 56/6

HD 56/4

HYDAC

012 - 53/042

0160D 005 BN HC

HD 56/1

HD 716/6

HYDAC

0160 D 005 BN HC W

0500 R 010 BN HC

HD 716/6

HD 1060

18  [pyrue counbTpytoLlime 3neMeHTbl No 3anpocy.
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CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN
FILTER

MANN
FILTER

HYDAC

0500 R 020 BN 3 HC

1300 R 010 BN 3 HC

HD 1060/1

HYDAC

1300 R 010 BN HC

19600 16010 BN

HD 10158

HD 10 158

HYDAC

H9600 16012 BN

H9801 08017 BH

INTERNORMEN

300064

300820

HD 516/2

HD 45/3

HD 518/1

INTERNORMEN

300821

306237

HD 929/1

HD 1043/2

Online-kaTtanor: www.mann-filter.com

[pyrue cdounbTpytowme anemMeHTbl no 3anpocy. 19




CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN
FILTER

MANN
FILTER

INTERNORMEN

306472

HD 513/6

INTERNORMEN

02.0140 D.10VG.30.HC.E.P

HD 976/1

INTERNORMEN

04.P1 4105.25VG.16.E.0 HD 57/2

2.225 H.QOSL.A.0.00.P HD 830/2

MAHLE (mapasnuueckue dunbtpsi)

665 5568 HD 55/1
757 6630 HD 57/5

MAHLE (mapaenuyeckue dmnstpbi)
757 6648 HD 57/8

778 3491

20 [Opyrve cdounbTpyolwme 3f1eMeHTbI Mo 3anpocy.
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CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN MANN
FILTER FILTER

778 3525 799 9915

970 003 6114

799 9907 HD 825/1

MAHLE (mapasnueckue dunbtpsi) MAHLE (napasnuueckue dunbtpbi)
HD 846/1

HD 13381

MAHLE (mapasnuueckue dunstpsi) MAHLE (mapasnuueckue dunbtpsi)
970 006 5103 HD 69/1 890 019 SMX10 HD 56

890 019 SMX VST HD56/4 HD 615/6

Online-kaTtanor: www.mann-filter.com

Opyrue cdounbTpytowme anemMeHTbl no 3anpocy. 21




CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN
FILTER

MANN
FILTER

MAHLE (mapasnuseckue dunbtpsi)
HD 615/1

PI.15006 RN MIC25

HD 513/9

P1'9508 DRG VST100

PALL

HC 2206 FKN6H HD 512/4

HC 2216 FKS4H

PALL

HC 2216 FKS6H

FIC 8900 FKN16H

HD 10 100/1

PALL

HC 8900 FKS16H

HC 9600 FKS13H

HD 10 100

PALL

HC 9600 FKS16H

HC 9801 FUT8H HD 516/2

PARKER
(PARKER HANNIFIN)

925347 HD 514/2

926839 HD 863

22  [pyrve ounbTpytolme 3f1eMEHTbI MO 3anpocy.
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CpaBHUTeNbHbIN NepevyeHb

MANN
FILTER

MANN
FILTER

MANN
FILTER

MANN
FILTER

PARKER
(PARKER HANNIF

926841

GO4167Q

IN)

HD 846/1

PARKER
(PARKER HANNIFIN)

GO4484

PR2876 HD 47

PR3326

PARKER
(PARKER HANNIFIN)

PR2892 HD 58/2

PARKER
(PARKER HANNIFIN)

PR3428

PR4469 HD 57/9

Online-kaTtanor: www.mann-filter.com

[pyrue cdounbTpytowme anemMeHTbl no 3anpocy. 23




PUnNbTP-1TIEKCUKOH

CteneHb o4UCTKU [%]

CoOTHoLLEeHVE yaep>X1Baemoro
pUNLTPOM 3arpAsHeHVs K
HayaslbHOMY YPOBHIO
3arpAsHeHus.

AbcontoTHana
cTeneHb OYUCTKU

[pn pasoBomM NPOXoXKAEHUN
yoepxusaeTtcAa 99 % vacTtuy,
OAHHOWN BENMNYMHBI.

Mpumep: YacTrLbl BENNYNHOWN
15 um yoepxxuBatoTcA npu
pa3oBOM NMPOXOXAEHWUUN Yepes
ounbTp Ha 99 %.

CTeneHb OYUCTKK cocTaBnaeT
15 um abcontoTHO.

HomuHanbHana
cTeneHb O4YUCTKMU

Mpn pa3oBoM NPoOXoXxAeHWM
yoepxusaetca 50 % vacTtuy,
[aHHOW BENMYMHBI.

Mpumep: YacTrLbl BENNYNHOWN
15 um yoepxxmsatoTcA nNpu
pa3oBOM MPOXOXAEHUU Yepes
¢unbTp Ha 50 %.

CTeneHb 04NCTKM cocTaBnAeT
15 um HOMUHAsNbHO.

Pabo4ee gaBsneHue
[6ap, mb6ap, kla]

[NaBneHve, Ha koTopoe
paccumTaHbl PUNLTPbI
1 KOTOPbIM OHY
XapakTepuayloTcH.

Mepenaa naBneHuA

PasHuua pnasneHui
HEOYMLLEHHOTO NMOTOoKa

N O4YULLEeHHOro nNnoToka
ofHoro counbTpa.

[aHHble npuBoAATCA, Kak
npasuno, AnA HOMUHANbLHOro
noToka B He3arpA3HEHHOM
COCTOAHWM.

24

MpoBonoyHan
(MeTannuyeckas) TKaHb

dunbTpyoLWME 3NIEMEHTLI C
NMPOBOSIOYHOW MeTaNIM4YeCcKom
TKaHbIO 4acTO UCMONb3YHTCA
B Ka4yecTBe HeJopororo
MHOropasoBOro peLleHuA

B 3alUWTHbIX, MPUEMHbIX
dunbTpax unu punbTpax
CNVBHOW NHUN. B 3aBuc-
MMOCTU OT TpeboBaHMIN (TOH-
KOCTb OYMCTKW, AaBMEHUE,
OVHaMvKa) NpMMeHAloTCA
pasnuyHble BUAbl TKaHew,
TaKne Kak, TKaHb Cap>XXeBOoro
nepenneTeHna, NbHAHOe
MOMOTHO UMW ranlyHHaA ceTka.
OneMeHTbl NPOBONOYHON
TKaHW ABNAIOTCA Bcerga
NMOBEPXHOCTHbIMU hunbTpamu,
3TO O3HAYaeT, YTO OHU
3arpAsHATCA bbicTpee, YeMm
CMEHHbIV (PUNbTPYOLWNIA
anemeHT. Mpu BOocCTaHOBNEHUN
HeobX0AUMO y4nTbIBaTb, YTO
3N1eMeHTbl ToHbLe 40 pm
MOryT 6bITb OYULLEHbI TONBKO
B yNIbTPa3ByKOBOWN BaHHe.

TBepable YacTULbI

YacTuubl, KOTOpble HaxoaATCA
B XKMAKOCTN BO B3BELUEHHOM
COCTOAHMUN N He 06pasyloT

C HEeN XMMNYECKNX CBA3EN,
paccmaTpuBaloTCA Kak
TBEpable YacTulbl.

B ruppaBnvke npeactaBnAloT
MHTEpeC YacTulbl pa3mepoM
~ 0T 1 um. BewecTBa,

cpenv npoyero, MeTansibl,
3NacTOMEpPbl, KPEMHUM,
LMaKn UNn TeKCTUNMb.

KoHCcTpyKTUBHOE
ucnonHeHue unbTpa

XapakTepuayeTcA, rMaBHbIM
obpasom, cneayoLwmmm
XapaKTepuCTUKaMKN: pacxog,
TOHKOCTb (PUNbTPaLMK, BbIXOA
3arpAsHeHns, Tpebyembli
CpOK cny>6sl,hunsTpa.

DOUNbTPYOLMIA STIEMEHT

KOHCTPYKTMBHbIN 3N1EMEHT,
6e3 Koprnyca, KOTopbIf
HemnocpeaCcTBEHHO BbIMOMHAET
hyHKUMIO hmnbTpaumn.
OunbTpyoWwmMn matepuan
MOXeT COCTOATb U3
LieJ1oN03bl, CTEK/TOBOSIOKHA,
nnacTuka, MeTannm4eckomn
CeTKM.

ToHKOCTb hunbTpauum

Mpu paccMOTPEHUN TOHKOCTU
domnbTpaummn AOSMKHO

6bITb CcAenaHo pasnuyve B
NPUMEHAEMbIX (OUMBTPYIOLLNX
matepuanax. B ncnonb3yemsix
4acTo B NpUEMHbIX hurbTpax
UNbTPYHOLLUX 3NEMEHTaX U3
NPOBOJTOYHON TKaHU TOHKOCTb
hvnbTpaummn xapakTepusyer-
CA NPOCTO pa3MepoM AYeeK.
dunbTpytowme anemMeHThI

13 NPOBOJSIOYHON TKaHU
NpUMeHAIOTCA 0BbIYHO B
rmppaBnNyeCcKnX CUCTEMAX C
TOHKOCTbIO O4YUCTKU OT 20 um
0o 200 um. OnA onpepeneHusa
TOHKOCTUW OYUCTKU FNYOUHHBIX
UNBTPYIOLLMX 3MIEMEHTOB,
Kak npaBunio, ucnonb3yerca
napaMeTp B COMIacHoO

ISO 16 889. CtaHgapTHble
nokasaresim TOHKOCTU B
rmpgpaBnuke 3 um, 5 um,

10 um, 15 pm,20 um un 25 pm.

dunbTpylowan
NoBEpPXHOCTb

DOuUnbTpytoLWan, CroXXeHHasa
CcKagkamu, NoBEpXHOCTh
unbTpyIoLLero aneMeHTa
onpenenaeTca pacyeTHbIM
nytem. Hem 6onblue
unbTpyoLwan NOBEPXHOCT,
TeM MeHbLUe rnapoanHamMu-
YecKoe COonpoTUBIEHnE
OUNLTPYIOLWEro anemMeHTa.
OpHOBPEMEHHO MOoBbILLAETCA
rpA3eemMKocTb. [Ona adhdekT-
MBHOIO MCMONbL30BaHUA
UnNbTPyHOLLEN NMOBEPXHOCTN
B QUbTPYIOLWLEM SfieMeHTe
[OMKeH bbITb cobntoaeH
MWHUMAIBHBIA OTCTYM MEXAy
cknagkamu. fanbHenee
yBENNYeHne NoBepPXHOCTN
MOXET UMEeTb HeraTvBHbIE
fOCNeacTBUA.

®dpakuMOHHaAA CTeneHb
oumncTku [%]

CTeneHb o4MCTKM AnA
onpenesieHHoro pasvepa
yacTtuy. Onpenenenve
[OaHHOro napameTpa
OCYLLEeCTBMIAETCA B pamMKax
Tecta Multipass.

CTeKknoBONOKOHHbLIN
maTepuan

CTekIOBOMOKOHHbIE
marepuarnbl OTHOCATCA,

B HacToALlee BpeMA, K
BaXKHENLWM huibTPALMOHHBIM
MaTtepuanam. Npu
N3roTOBNEHUN, B OOHOW
onpeaesieHHon cMecy,
obpabarbiBatoTcA
BbIBOPOYHbIE BONOKHA

(1 MM =5 MM anuHonM K

8 um - 10 um guameTpom).
Meron nsrotoBneHns
aHanorny4eH merToay
N3roToBEHNA Bymaru.
BonokHa coeaguHAoTCA U
NPOMNUTbLIBAOTCA CMOJIONA.
MpenwvyLiecTBO CTEKNOBOMO-
KOHHOro Marepuana, no
CPaBHEHWIO C LIeNJNO3HOM
6ymaroi, COCTOMT B YETKO
OAHOPOAHOW CTPYKTYype
BOJIOKOH U, BCNEACTBUE
37T0ro, 60MbLUMMU OTKPLITHIMU
MOBEPXHOCTAMU MOp.
Bnarogapa sTomy
LOCTUraeTcA MoHWKEHHOe
rMAPOAMHAMUYECKOTO
COMPOTUBIIEHNA.

OCHOBHOM NOTOK

O6unn 06bem NOTOKa Macna,
NMpOoTeKaloLLEero Hepes

unbTp.

MaopaBnMyeckas XUAKOCTb

Pabo4yein >XnaAKOCTbIO
0603Ha4aloT XKUOKOCTb,
1Cronb3yemyto B
rMaopaByeECKON CUCTEME
ONA nepenayn MOLLHOCTW.
>KngkocTtun nogpasaenArTca
no 1SO 6743 Ha »XNOKOCTK Ha
6a3e MMHepanbHOro macna,
TpyaHOBOCMNIaMeHsALWMecs
1 3KOJOrMYECKU YMCThIE.



PUnNbTP-1TIEKCUKOH

KaButauuoHHble
paspyweHus

KaButauma o3HavaeT
0bpasoBaHne NycToT B
Xxungkoctax. ObpasoBaHve
nycToT HacTynaeT, ecnu
MECTHOE CTaTn4yeckoe
[OaBlieHne B XXUOKOCTU
OMyCKaeTCA HMXe
OnpeLenieEHHOro KpUTUYECKOTO
YPOBHA. OTOT KPUTUHECKUNA
YPOBEHb AaBneHuA
COOTBETCTBYET, Kak MpaBusio,
[aBEHNIO NAapOB >XWUAKOCTU.

CyLuecTBEHHbIE NOCNEACTBUA

KaBUTaLun:

o KaBMTaLMOHHbIN N3HOC;

e HepacTBOpPEHHbIN ras B
FMOPaBINYECKON CUCTEME;

e [[POMKME LLyMbl BbICOKOM
4acToThl;

® [lokanbHblEe BbICOKUE
TemnepaTtypbl B XXUOKOCTU;

° /I3MeHeHNA xapaKTepUcTUKn
rmapaBNyecKmx
COMNPOTUBIIEHUIA.

Paspywarowmii nepenag,
AaBrieHun

Bbixoa 13 cTpon
GUNLTPYIOLLETO ANIEMEHTAa,

no Npu4YMHe Komnanca,

Npu NPOXOXKAEHUN NoToKa
CHapy>u BHYTpb BCreacTBne
CNULLIKOM 60MbLLOro fiepenana
hasneHnA B hunbTpe.

MpAMOTO4HbIW PULTP

OunbTp ANA, yCTaHOBKU
B Tpy6onpoBoAb!
LunaHronposoapl.

dunbTpyOWMA MaTepuan

Matepwuan, ¢ nomoLlbo
KOTOPOro NpoBOANTCA
dounbTpauma.

Tect Multipass ann
MacnaHbIX pUIbTPOB

OnpepneneH B ISO 4548-12,
KannépupoBaHue no

ISO 16 889. Npun aTOM 4Yepes
npoBepAemMblA PUNLTP
HECKOMbKO pa3 npornyckaeTcaA
onpeaeneHHbIM 06pa3om
3arpA3HeHHoe Macno

C KBapLEBbIM MECKOM
(ISO-MTD-nblinb),
coaepXkalinm pasnuyHblie

no pasmepy NeCHUHKMN.

[nA OUEeHKM TOHKOCTH
drnbTpaLmm UCNonb3yrT
napaMeTp B Kak
COOTHOLUEHNE KonmnyecTea
YacTuL, OnpeaenieHHoro
pa3mepa nepen puUNbTPoM K
TEM Xe HacTuuam, Toro >e
pasmMepa, nocrne unbTpa.

B kadecTBe pesynbTara
nony4arT BPEMEHHYIO
3aBUCUMOCTb CTEMEHU
OYMLLEHMA, 3HAYEHNE
napameTpa B 1 CPoK
akcnnyarauum punbTpa
(pecypc cpuneTpa). Tect
Multipass ctaHaapTu3MpoBaH
B ISO 16 889.

Mo60o4HbIN NOTOK

Me>xxay Hacocom 1 mectamn
cMasblBaHWA NPOXOauT
OTAENUBLUNIACA MOTOK,
KOTOPbIA NOCAE NPOXOXKAEeHNA
Yyepes puribTp NOGOHHOTO
MoTOKa, Bo3BpaLlaeTca
HerocpeacTBEHHO B
pesepByap. OaHHbIN hunsTp
npecriegyet uesb o
OTAENATh KpaHe TOHKUe
yactuubl (<'5 um), nmbo Boay
n3 macna.

HomunHanbHbI NOTOK
[n/munH.]

HomuHanbHbI NOTOK
HaxoouTcA B TECHOW CBA3WU
C reOMeTpPUHECKMU
XapakTepucTukamu
(HOMMHasbHBI anameTp
NOLKIIKOYEHMA, TOHKOCTb
O4MCTKN hunbTpa) Y
PU3NYECKMIN CBONCTBaAMMU
PUNBTRYEMON XXNOKOCTU
(BASKOCTb, MIOTHOCTD).

HomuHanbHoe naBneHue
[6ap/mb6ap/ka]

[aBneHue, Ha KOTOpoe
paccuymTaHbl uUnbTpbI
N KOTOPbIM OHU
XapaKTepu3aylTCA.

MoBepXHOCTHbIN hUNbTP

3arpAsHeHuna cobupatoTcA Ha
NOBEPXHOCTUN PUNbTPYOLLEro
anemeHTa. NoBepXHOCTHblE
OUNLTPLI UMEIOT, COrNacHo
MX KOHLEeNuun, 0OMHaKoBbIe
nopsbl (LWenu), MoO3TOMY OHM
MOTYT MOYTW MOMHOCTbIO
3ajep>XxnBaTtb HacTuubl
onpeaeneHHbIX pa3mepos.
Ho oHn obnapatoT HebonbLIon
CNOCOBHOCTBIO yAepXnBaTb
(HakanneaTb) 3arpA3HEeHN ,
YTO 3HAYUTENbHO coKpallaeT
MX CPOK aKcnnyartaumm no
CPaBHEHMIO C rNyBUHHBIMK
hunbTpamu. NoBepxXHOCTHbIE
mnbTpbI NpoM3BOAATCA

N3 TOHKUX CETOK, AnA
KOTOPbIX UCMOMb3YIOTCA,
npevmyLecTBeHHO,
MeTannmMyeckne HATK
(ceTyarblie counbTpsbl). dpyrue
MOBEPXHOCTHbIE (OUNbTPbI
ABMATCA METaNTNYECKUMM
weneBbIMN OUbTPamu.

[aBrneHune oTKpbITUA
[6ap/kNa]

[Nepenan paBneHua npu
OTKPbITUA NEPENYCKHOro
knanaHa o6o3HavaeTcA
onpeneneHHbIM 06 bEMHbIM
NOTOKOM.

YucTtoTta macna

YnuctoTa ruppaBnnyeckomn
>KUOKOCTY onpenenseTca
NnocpencTBOM KomyecTsa
TBepAbIX YacTul Ha 1 mn
XUOKoCcTn. KonnyecTtso
YyacTuL, NMoacYUTbiBaeTCA, Kak
npasusio, aBToMaTN4YeCKUM
cyeTynkom Yactuu. Mcxopna
13 4ycia YacTuL, pasnuyHoro
pasmepa onpegenaeTca

KOpA, Kflacca YUCTOThI.
MoacueT yacTul, a Takxe
KoOVpOBaHue Knacca
YNCTOTbI ONUCaHO B
ctangapre 1SO 4406 (1999).

DOUNBLTP CIUBHOW JIMHUK

®UNbTP CAVBHON NUHWN
yCTaHaBNMMBAETCA B CNMBHYIO
TMAPOINMHUIO XXUAKOCTHOIA
CUCTEMbI 1 ouULLaEeT
TMAPABINYECKYIO XUAKOCTb
nepen TeM, Kak oHa CHoBa
BO3BpallaeTcA B pe3epByap.
OT0T hunbTp Npeanaraet
onTUMasbHble yCroBua AnA
perynupoBaHna YNCTOTbI
CUCTEMBI.

MpuemHbIA hunbTp

MpumeHAeTcA B
rmapaBnmM4eckomMm 3aMKHYTOM
umKne, obecrie4msaeT
YHKUMOHMPOBaHMe Hacoca
C Y>K€ OYULLEHHBIM MaCSIOM.

B MO6UNBHBIX NPUMEHEHNAX
npuemMHble OUNbLTPbI UMEIOT
OLINH CYLLECTBEHHbIN
HefoCTaToK: MpW BbICOKOM
BA3KOCTU, KOTOPaA MOXeT
6bITb 06yCnoBneHa,
HanpuMep, HU3KMMU
Temneparypamu, MoryT
BO3HUKATb KaBUTaLUMUOHHbIE
paspyleHua. o aTow
NnpuyrHe NpuemMHble hUnbTPbI
LOJDKHbI MPUMEHATHCA TONbKO
Tawm, rge 3T0 KOHCTPYKTUBHO
Heobxoanmo.

pAseHarpyska

Konu4yecTBO 3arpAsHeHuni,
KOTOPbIM Harpy>eH unbTp.

IpAaseemkocTb [g]

pA3eeMKOCTb punbTpa nnu
unbTPyLoLWero anemMeHTa —
3TO Macca rpasu, Kotopana
onpepenaeTcA npu
[OCTW>KEHUN COrnacoBaHHOMO
KOHEeYHOro pesynbrara
3KCMNepuUMeHTa (Kak npaswurio,
mMomeHTa nposeaenna TO),

B OMpefeneHHbIX YyCNoBUAX
€ro npoBeeHus.

25




PUnNbTP-1TIEKCUKOH

CKOpoOCTb NOTOKa

CkopocTb noTtoka paboyen
>KNAKOCTU MMApaBinyeckon
cucTeMbl onpegenseT
rMapoaMHaMnyeckoe
COMpOoTUBIIEHNE B
Tpybonposoaax v
rmapaBnnyecKmnx
KOHCTPYKTUBHbIX 9f1EMEHTaX.
Kpowme aToro, cywectsyeT
3aBMCUMOE OT BA3KOCTY
KPUTUYECKOE 3HAYeHne
CKOPOCTU, NPV JOCTUXKEHUN
KOTOPOro MNOTOK MpeBpaLlaeT-
CA U3 NaMMHapHOro B
Typ6yneHTHbIN. TypbyneHTHbIN
NMOTOK ANA rMApaBINyYeCcKmX
cucTem HexkenateneH. Mpu
nopbope hunbTPoB
Heobxoaumo Tak>ke obpaliaTb
BHUMaHVe Ha CKOPOCTb
MnoToKa, YTobbl MOXXHO 6bINo
[OCTUYb ONTUMASIBHOTO
YPOBHA (hunbTpaumu.
Cnepytowime 3HadyeHnA
CKOPOCTU MOTOKOB
paccmaTpuBaroTcA B
rMapaBAnNyecknx cuctTemax
KaK OnTUMasibHble:
BMYCKHOW Tpy6onpoBsoa;:

0,5 -1,5 m/c;

HanopHaA rmaponvHMA

30 - 60 6ap: 3 m/c;
HanopHaA rMapoNVHUA

60 — 150 6ap: 4 - 5 m/c;
HanopHaA ruaponnHnA

> 200 6ap: 5 - 7 m/c;
CNMUBHON TPY6ONPOBOA;:
2-3wm/c
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My6uHHbIN hUNbTP

3arpAsHeHVA NPOHUKatoT

B TKaHb onnbTpa u
YOEPXKMBAKOTCA CTPYKTYPOW
TKaHu. B rnapasnnyeckux
hrnbTpax NPUMEHAIOTCA
nperMyLecTBEHHO
LienmtonosHble 1
CTEK/TOBOMTOKOHHbIE
unbTpyroWmMe maTepuansi.
[inAa ocobeHHbIX cnyyaeB
MCMONb3YIOTCA TakKXe
nnacTukoBble UNbTPYOLLNE
maTepuansl (BbicokanA
YCTOMYMBOCTb) U Matepuarbl
13 MeTanIM4eckoro BOMOKHa
(TemnepartypHana Harpyska
6onee 130Jb C) KoHCcTpyKuma
rny6uHHOro hnnbTpa
COBMeLLaeT camble BbICOKME
CTEMNeHM OYUCTKN C BbICOKOM
rpAseemMkocTblo. bnarogapAa
¢nncoobpasHom CTPyKType
marepwuana B rnybuHHbIX
hunbTpax NPoMCXoanT
OocaXkeHne 4acTuL He TONbKO
Ha NoBEepXHOCTU MaTepunana
unbTpa, a TakXKe UX NPOoH-
WKHOBEHWE B Matepuan
hunbTpa, YTO NPUBOAUT K
3HaYNTENIbHOMY YBENUYEHMIO
aKTMBHOW NOBEPXHOCTU
dunsTpa. B otnnymne ot
CeTOK onUCbl HE UMEKT
«[bIPOK», & COCTOAT
NpakTU4ecKn N3 nabupuHTOB,
B KOTOpPbIX 3anyTblBalOTCA
YacTtuubl. Bnarogapa

3TOMY MPOVCXOAUT He
TO4HOE MpoueXxnBaHue, a
yaepXvBaHue 4actul B

LUIMPOKOM cnekTpe. [MybuHHbIe

1NbTPbI Noanexar MonHown
3amMeHe B KOHLe cpoka
CNy>6bl; OHW, KaK NpaBuIo,
He MoAAaloTCA OYUCTKE.

MepenyckHoW kKnanaH

MepenyckHom knanaH
Heobxoaum aniAa obecnevyeHns
npoToKa Macna K MecTy
CMasblBaHWA, HanpumMep, npu
XONOAHOM MYCKe U FyCTOM
macne, Unv 3acopuvBlLUeMCA
unbTpe B 9KCTpemarsibHbIX
YCNOBUAX 3KCMyaTaumm.

BAaskocTb

[JvHamuyeckan BA3KOCTb —
3TO NoKasaTesb CTeneHun
rYCTOTbI NOABEPraloLLMXCH
OuYmMCTKe cped.
KnHemaTtmndeckana BA3KOCTb —
3TO OTHOLUEeHUe
OVNHAMUYECKON BA3KOCTY
cpenbl K ee NIoTHOCTH.

O6beMHbIN pacxon

OTO KONMUYECTBO XMUAKOCTH,
npoTeKkaemoe yepes
onpenenieHHoe ceveHne

B OMpeAeneHHyo eanHunLly
BpemeHn. O6bEMHbIN
pacxon co34aeTcA HaCOCOM.
ObwwenpuHATaA eguHNLA
N3MepeHna: I/MUH.
O6o3HaveHne: Q vnn qv.

dunbTpaumAa NoONHOro
noToka

[nA coBpeMeHHbIX
rMApaBAVHECKNX CUCTEM
BbIABUIAIOTCA BbICOKMNE
TpeboBaHWA B OTHOLLEHUN
YPOBHA YACTOTbI Macna.

OHM MOryT 6bITb BbINOMHEHDI,
ecnu, No BO3MOXHOCTH, BECb
OBVDKYLUMIACA MO cucteme
NOTOK NPONAET MUHUMYM
OAVH pas vyepe3 punsTp
TOHKOWN 0YMCTKM (< 20 um).

B cny4yae paspaboTaHHoOl B
COOTBETCTBUU C 3TUM
YCnoBUeM KoHLenumn
unbTpaumm peys aeT o
unbTPaLMKN NOHOTO NOTOKA.

CMEeHHbIN 3NeMeHT
(punbTp)

OUNbTPYIOLLNIA INIEMEHT,
KOTOpPbLIA MEHAETCA Ha
HOBbI NOCJ1e ONpeneneHHoro
Ccpoka aKcnayaraumm

W MPU ONpeaeneHHOM
rMAPOANHAMUYECKOM
COMPOTUBIIEHUN.
3arpAsHeHHbI hrNbTPYOLLMIA
31IEMEHT [OMKEH ObITb
YyTUIU3NPOBaH, HE MPUYMHAA
BpeAa OKpy>katollen cpeae.
K CMeHHbIM anemeHTam
OTHOCUTCA BONBLUMHCTBO
rNy6OVHHBIX PUMLTPOB.



Tabnuubl nepepacyeTa

Pacxog [n/mnH — gpm] Pacxop [n/u4 < gph]
10 i/MuH. = 2,64 gpm (raji/mviH) 100 n/4 = 26,42 gph (ran/y)

1000 n/y 264,20 gph (ran/4

_______________ 800w, = 211,36 gpm (ran/mun
............... 900 WMVH. | 280,78 gPM (ran/MnH)
1000 n/muH. = 264,20 gpm (ran/mMuH
[asnexue [6ap — psil [nuHa [Mm < inch]

PSi (cbyHTO
5 psi (dbyHTOB Ha KB.A|

10000 cm® = 610,2 ky6.atonma
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