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BbAELLETO HA OUNTPALIUATA

3a nocTuraHe Ha Hali-Nogxofswarta cTeneH Ha unTpauus 3a
CbBPEMEHHUTE XMAPABIMYHN CUCTEMM CE M3MCKBA YCMELHOTO yraBsiHe
W nNpemaxBaHe Ha 3ambpcutenute. Ounrpauusita Tpsbea da ce
W3BbLPLUBA Taka, Ye fa He ce Hapylwasa [eOWTBT Ha MacroTo Umw
NpekoMepHO Ja ce YBenuyaBa NafbT Ha HandaraHe B cucTemara.
Heobxoguma e XxapMOHUSI Mexfy KOHCTpyKuMsTa Ha cuctemaTa W
HeliHaTa e()eKTUBHOCT.

BbaelleTo Ha duntpauusiTa B XupgpaBnukata MMa Tpu raBHU HacoKu
Ha pa3BuTHe:

e  PaspabotBaHe Ha mno-NpeuusHa TexHomorus 3a W3paboTka Ha
HULKWTE Ha UNTpUpaLLaTa MaTepus;

e Ymero nogpexgaHe Ha MHorobpoliHMTe nnacToBe (unTpupalya
MaTepus ¢ Liern noryyaBaHe Ha onTMMariHu pesynraTy;

e  [lonobpsiBaHe Ha LANOCTHATa KOHCTPYKLMS 1 AK3aiiH Ha unTbpa
C Len MakcumanHo yBenuyaBaHe Ha MoresHata uUNTpupalla
MOBbPXHOCT W MOCTUraHe Ha ONTUMaNHM  eKCMioaTaLMoHHM
XapaKTepuUCTUKM.

MponsBoacTBo Ha edheKTUBHM UNTPY

EgHa oT Hait-eremeHTapHuUTE (OpMM Ha UNTbpHa Matepus e
Mpexectara. [[bnboumMHHUTE MaTepuy - YeCTO CpelLaHo pelueHue npu
XULPaBNU4HUTE (DUNTPM - Ce CLCTOAT OT MHOXECTBO HULLKM C paanuyHa
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THE FUTURE OF FILTRATION

Achieving proper cleanliness levels in today’s hydraulic systems requires
the successful capture and removal of contaminants. Filtration must be
done in a way that doesn’t disrupt the flow of oil, or unduly increase the
pressure drop within the system. It's a delicate balance between system
design and efficiency.

The future of hydraulic filtration focuses on three major areas:

e Developing finer fiber technology to be used in filter media,

e  Engineering the various layers/arrangements of filter media for
maximum effect, and

e Improving the overall construction and design of the filter to
maximize the useful filtration area for optimal performance.

Manufacturing Efficiency Into Filters

One of the simplest forms of filter media is a sieve or strainer. Depth
media, the popular choice for hydraulic filters, consists of random layers
of fiber strands to create a multi-layered sieve. Depth filtration
technology is designed to have higher efficiencies and hold more dirt
than strainers.

There are two basic principles that are commonly applied to improve
efficiency of depth filters: (1) add more layers to the filter in an attempt to
catch any particles that pass through the surface layers, and (2) make
the pore spaces finer by compacting the media during the manufacturing
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(hopMa 1 rorieMm1Ha, KOWUTO ca pasnorioXeH! Ha CroeBe W NO TO3U HaumH
obpasyBaT MHOronnactoBa Mpexa. TexHororusta Ha [brooumHHa
(unTpauns ce paspaboTa Taka, Ye Aa Obge no-edekTMBHA U fa
3afibpXa MoBeYe 3aMbpCUTENN B CpaBHEHME C OBMKHOBEHMTE
MpEXecTH UNTpy.

3a nopobpsiBaHe Ha edeKTMBHOCTTa Ha AbMOOYMHHUTE UNTPU ce
cnasear [jBa OCHOBHM MpuHuuna: (1) fobaBsHe Ha NoBeye CrIoeBe KbM
(uUnTbpa, 3a fa Ce YNOBAT BCUYKM YacTULM, NpemMuHanu npes
MOBbLPXHOCTHUTE croeBe, W (2) nocTuraHe Ha mno-ApeGHW Mopw
nocpescTBoOM cOuBaHe Ha MaTepusiTa Mo Bpeme Ha MpOW3BOACTBEHUS
npoLec.

Mpy KOHCTpYMpaHETO Ha ChBpEMEeHHaTa (UNTbpHa MaTepusi YecTo ce
pefyBaT nnactoBe rpyba u ¢uHa matepus. Mgesta e no-egpute
YacTUUM Aa ce 3adbpXaT Ha MOBbPXHOCTTA, a No-(huHUTE YacTUuM fa
nonagHar BbTpe B MaTepusTa.

nOAOGpHBaHeTO Ha e(*)eKTI/IBHOCTTa nocpeacTeoM YyBennyasaHe Ha
6p0ﬂ nnactoese WnNu 4pes FIO-(*)I/IHI/I nopn Moxe fa UmMa N HexenaHu
nocnencteus. M gpata HauvMHa moraT Aa JoBefaT [o yBenn4yasaHe
naga Ha HandraHe BbB (*)I/IﬂT'bpa, KOeTO Oa HamanuM cpoka Ha
eKkcnnoataumnAaTa My U ja HarnoXu HerosaTa npexaespeMeHHa CMAHa.

lMo-puHa TexHoNoOrMA Ha BnakHaTta

3a fia ce YAbITKM CPOKLT Ha eKkcnnoatauyus U fja ce Hamanm nagbT Ha
HansraHe BbB (OUNTLPHUS ENEMEHT, NPOU3BOAUTENUTENUTE Ha PUNTPU
HenpeKkbCHaTO Ce CTPEMSAT fa U3paboTBaT MaTepuU ¢ NO-PUHN HULLIKN.
LlenTa e yBenuyasaHe Ha bposi Ha nopuTe, yNaBslLyM 3aMbpcuUTenuTe, 1
Ha NOBBLPXHOCTTA, Npe3 KoATO NpemuHaea gnynabT (Purypa 1).

B MuHanoTo rorsma YacT ot AbNOoYMHHUTE (UNTPY ce u3paboTsaxa ot
LienynosHn BriakHa (xapTueHa Matepusi). [JHec MHOTO XMApaBnMuyHM
(UNTBPHU ENEMEHTU Ce NPOU3BEXAAT OT U3KYCTBEHM HULLKHW, KOUTO ca
C Mo-ManbK AuameTbp. Bbpellara TexHomorust Ha NPOM3BOACTBO Ha
(hunTbpHa MaTepUst Hal-BEPOSITHO LLE BKMtoYBa paspaboTkata Ha ole
no-puHM HUWku (Gurypa 2 u 3).
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@urypa 2. CpaBHEHNe Ha HULKY C pasnuyHu auameTpu
Figure 2. Comparisson between fibres with different diameters

Paspa6OTBaHe Ha NOBBbPXHOCTTA Ha MaTepudaTta

Mpou3BoAUTENNUTE Ha XMAPABNUYHW UNTPU HEMPEKLCHATO Ce CTPEMST
Ja Cb3fajaT cbBbplueHaTa (UNTbpHa Matepws. Hackopo 6Gelwe
paspaboTeHa rogpupaHa Marepusi, KoATO JaBa Bb3MOXHOCT 3a
pasnuMyHM MbTULA 3a NpoTUYaHe Ha yuaa W ocurypsisa Mo-rornsmo
KONM4ecTBO pUNTLPHA MaTepyst Ha efuHULA 0beM.

EdekTuBHOCT Ha counTpauusta

EcektvBHOCTTa Ha ¢unTpauusita OBMKHOBEHO ce M3passiBa Karo
OTHOLLEHWE Ha Oposi 3amMbpcuUTeNM Ha BXofa Ha (unTbpa KbM Gpos
3aMbpCUTENN Ha M3xofa Ha (UNTLPa, KaTo rofieMMHaTa Ha YacTuumTe

The Future
<lum

process.

Modern filter media design often interlaces layered combinations of
coarse media with finer grades - with the idea that the larger dirt
particles are captured on the surface, while the finer particles are
trapped deeper within the media.

Improving efficiency through increased layers or finer pore sizes can
have undesirable consequences. Both methods can lead to an
increased differential pressure across the filter, which may shorten filter
life and lead to an early filter change.

Finer Fiber Technology

To improve element life and reduce pressure drop across the filter
element, filter manufacturers are continually looking for materials with
finer fibers to provide more pore spaces in which to capture the dirt,
while increasing the fluid flow area (Figure 1).
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Figure 1. Finer media fibres increase dirt-holding capacity while improving flow conditions
@urypa 1. Mo-hMHATE HULLKW YBENWNYABAT KanaLuTeTa Ha 3agbpXaHe, KaTo 4onpuHacsT
3a no-p,06p|/| yCNoBKA Ha NpoTU4aHe

Traditionally, most depth filtration was made with cellulose fibers (paper
media). Today, many hydraulic filters are made using man-made fibers
with smaller diameter strands. Future filter media technology will most
likely continue to develop even finer fibers (Figure 2 and Figure 3).

Qurypa 3. GunTbPHN MaTeEPUN
Figure 3. Filtration Media

Evolving Media Surfaces

Hydraulic filter manufacturers strive to create leading-edge filter media.
Recently, a fluted media was developed which provides alternating flow



ce U3mMepBa B MUKPOHM (um). ManutaHuneTto Ha dunTbpa ce 3BbpLLBA B
nabopaTopHW YCrioBMs, KaTo N0 TO3W HAYMH pesynTaTtuTe Morat Aa ce
CbMOCTaBAT W [a Ce HanpaBu CTaTUcTW4ecka npoBepka. LlenTa Ha
(hUNTpaLMOHHITE TECTOBE e KOHTPON BbPXY KOMMYECTBOTO TECTOBM
yactuuy, Aebuta, TemneparypaTta, M3MepBaTerHWUTE ypeau W Apyru
NPOMEHNMBH, KOETO Aa MO3BOMW MHOTOKpaTHO MpoBex/aaHe Ha Tecta. C
Taka HapeyeHus Mymmunac  unTpauuMoHeH TecT (MpU  Hero
3aMbPCEHNAT (hymg ce ocTaBs Aa LMpKyrvpa npes puntbpa no Bpeme
Ha u3NUTaHWeTo) 3a unTbpa ce usBexaa koeduumeHT Beta (B) B
MUKPOHU.

OBsCHUM e (haKTbT, Ye NokasaTenuTe Ha unTpuTe B paboTHM YcroBus
He BMHarW CbBnajaT C TeaW, OTYETEHW No BpeMe Ha nabopaTopHuTe
wanutanus.  [lpuumHMTe 33 He3afoBONMUTenHWUTe  paboTHM
XapaKTepucTUKM Ha (UNTbpa Morar Aa GbjaT CBbp3aHu ¢ Mmyrncaumy,
CTOWHOCTM Ha AebuTa, 3amMbpcsiBaHe B MyCKOBWS €Tan W Mpomnycku B
NpoekTa Ha XuapanuyHara cuctema.

B nabopatopHn ycroBus uUNTpuUTe ce TecTBaT MpW NOCTOSIHHM
XapaKTepucTUkM Ha febuTta. B peanHu ycrnosus nyncupaHeTo Moxe fa
npeau3BuKa AOCTa No-He3a[0BONUTENHM eKCToaTaLMoHHW NapameTpy.
Mopaau Tasn NpudmMHa e LienecbobpasHo, KoraTo NPOeKThLT Ha cxemata
npeaBuxaa MOHTaX Ha (UNTbP, Aa He ce JonyckaT NpeanocTaeku 3a
nyrncaumu.

EcektveHaTa pabota Ha punTbpa MOXe He camo Aa Cce MpOMeHs B
3@BMCUMOCT OT MyrcauuuTe, HO pasnuYHUTE KOH(Urypauum Ha
(unTbpHaTa MaTepus Morar Aa fAoBejaT CbOTBETHO [0 paanuyHa
e eKTUBHOCT B pe3ynTarT Ha yBenuyaBaHe Naga Ha HansraHeto. durypa
4 Hanpumep noka3ssa ABa enemMeHTa ¢ efHakBa UMHOCT Ha unTpaums
B MUKPOHU (cpefHa edeKTUBHOCT), HO C pa3nuyaBally ce MakcumarHa
¥ MUHWManHa eeKTUBHOCT W CriefBaTeNHO — C pasniyHa crnocobHocT
3a 3afjbpxaHe Ha sambpeuteny. (KpalHata Touka B rpadukara nokassa
paspyluaBaHeTo Ha enemeHTa.) EcekTBHaTa pUnTpaLms 3aBucK KakTo
OT [Jobpe NpoeKkTMpaHaTa cucTEMA, Taka M OT KayecTBOTO Ha
W3nonaBaHus pUNTHP.

KOHTpOﬂMpaHe cTeneHTa Ha 3aMbpcABaHe

CTeneHTa Ha 3ambpcsiBaHe B efjHa CUCTEMa 3aBUCU OT MHOXECTBO
(hakTopu KaTo obem 3ambpcuTENM B MyCKOBWS eTamn, CKOpocT Ha
HaBnM3aHe Ha 3aMbPCUTENN W T. H. 3a NOBEYETO XMAPABMMYHN CUCTEMM
npeanasBaHeTo OT 3aMbpCsiBaHe € WKOHOMMUYECKM MO-W3rogHO OT
OTCTpaHsBaHETO Ha MocreAuuuTe OT HEro. 3a KOHTpOn BbpXy
3ambpcsiBaHETO ca HeoBXOAUMM HSKOM HEOTNOXHW NpPOMEHU W
[JOMbIHEHNS B MPOEKTUTE HA CUCTEMUTE, KaTo Hanpumep:

®unTpy oTAYWHULM

3a cbXaneHue MHOrO OT OTAYWHULMTE B XWAPABMMYHUTE CUCTEMM
NpeAcTaBnsBaT OTBOPEH Kanak wnu Tpbba, Unu B Hal-fobpus cnydai
HanvBHWK 6e3 CLOTBETHUS (UNTbPEH enemMeHT B Hero. B egHa
XUfpaBMMyHa cucTema He TpsibBa Aa ce fomycka HaBNW3aHETO Ha
HeUNTpUpaH Bb3ayX.

Tam, KbAEeTO € Bb3MOXHO, MacreHuTe pesepsoapn TpﬂGBa Aa GBAaT

cHabfieHn CbC  CbOTBETHUTE  (UMTPU-OTAYWHMUM, Tbi  KaTo
OBKPBLXABALLMAT ~ Bb3JyX  Chabpka  3HAYMTENHO  KOMUYECTBO
3ambpcuUTEny.

B noBeveTo criy4am e jocTaTbueH eanH Ka4ecTBEH (IUNTBLP OTAYLLIHMK C
abconiotHa edektmBHocT Beta 10 pm(c) =75 wnu no-gobpa. 3a

NH®PO

paths and allow more filter media per unit volume.

Filter Efficiency

Filtration efficiency is normally expressed as the ratio of dirt entering a
filter compared to the dirt exiting the filter, of a specified micron (um)
size. Filter testing is completed in a laboratory so the results can be
compared and statistically verified. Filtration tests attempt to accurately
control the quality of the test dust, the flow rates, temperatures,
measuring equipment and many other variables to ensure the
repeatability of the test. The test, called a multi-pass filter test (in which
the contaminated fluid is allowed to recirculate through the filter for the
duration of the test) produces a Beta (B) rating for the filter at a given
micron size.

It's understandable to find that filters do not always perform in the field
exactly as the laboratory tests would suggest. Issues contributing to
poor filter performance can include: pulsating flows, flow rate, start-up
contamination and overall design flaws within the hydraulic system.

In the laboratory, filters are tested under steady-state flow conditions.
The pulsating flow of real-ife applications can significantly reduce
performance. For this reason, it's advisable to avoid conditions of
pulsating flow when installing a filter into a circuit design.

Not only can efficiency vary with pulsating flow, but different
configurations of media can also cause different efficiencies at
increasing differential pressures. For example, Figure 4 depicts two
elements that have the same micron rating (average efficiency) but
differing maximum and minimum efficiencies, and consequently, varying
dirt-holding capacity. (The final point on the graph depicts element
collapse.) Effective filtration is as much a function of good system design
as the quality of the filter used.
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Figure 4 / ®urypa 4: EchekTBHOCT/Nag Ha HansiraHe

Controlling Contamination Levels

Contamination levels in a system are a function of many factors, such as
the amount of contaminant in the oil at start-up, the rate of contaminant
ingression, etc. For most hydraulic systems, the prevention of
contamination is more cost-effective than the cure. To control
contamination, troubleshooting the system design will yield dramatic
results. Here are a few troubleshooting tips:

Breathers
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ynaBsHe Ha Mo-(pWUHUTEe 3aMbpcuTENU OOMKHOBEHO MO-epeKTUBEH ce
OKa3Ba EAMH Ka4yecTBeH unTbp 3a Gnymam ¢ huHOCT Ha unTpaums
10 um, npunoxeH 3a dunTpayms Ha Bbagyxa. [pu no-BnaxHM ycrnoeus
huNTpUTE-OTAYLWHMLM TpsAOBa Aa MoraT Ja M3cyliaBaT npeMuHaBaLLus
npe3 TsX Bb3gyX.

PezepBoapu 1 Bapenu 3a cbxpaHeHue

e [lpaBUNHO NPOEKTUPaHUAT pe3epBoap MO3BONABA  BCUYKM
3aMbPCUTENN, KaTo BOAA MMM TBLPAM YacTULM, Aa ce 3ambpxar
Ha Marika nroly Wnu BbB BepTUKanHa Tpbba Ha ALHOTO, KOATO
Moxe fAa Obde usTouBaHa W nouucTBaHa pefoBHO. Bogarta,
ocTaHana B MacroTo, BOAM A0 pasBuUTMe Ha OakTepuu K
XMMIUYECKO pasrpaxaaHe.

e  Bapenute ¢ Macro ce cbxpaHsiBat Hal-Aobpe obbpHaTh Ha efHa
CTpaHa, Taka Ye KanaykuTte UM Aa ca noToneHu. 10 To3n HaunH He
ce [lonycka 3acTosiBaHe Ha BOfA BbPXY TAX, KAKTO U MPOHUKBaHe
Ha Bnara B pesynTaT Ha OWIIAHETO Ha CbAa BCMeACTBUE Ha
TemnepaTypHU pasnuKi.

e [lobpe NpoekTUpaHWAT pesepBoap e cHabpeH ¢ Audysopn Ha
BpbLUALLWMS TPEOONPOBOA, NOAXOAALLM HanpaBNABaLLM Nperpaam n
€ C flocTaTbyeH obem, Taka Ye fla OcUrypsiBa OTAensaHe Ha TEXKM
TBbPAM 3aMbPCUTENM, BOAA U ChAbPXALL, ce Bb3ayX OT dhryuaa.

e Macnoto TpsibBa fa ce 0bpaboTBa UNK U3nonaBa pedoBHo, be3 aa
3acTosBa, 3a [ja He Ce BrolaBar kayecTsara My.

e  Haii-nobpe e macnoto ga ce uUNTpMpa Npu NOCTLNBAHETO MY B
pesepBoapa 1 Ha HeroBus U3xoa.

Pasbupa ce, eauH BesynpeyeH GpunTbp 1 egHa GeaynpeyHa puUnTbpHa
MaTepusi MoraT fja HanpaBsT Yydeca 3a xujpasnuyHata cuctema. Ho
KoraTo cTaBa BbNpOC 3a NocTUraHe Ha oNTUMarHu CTEMNeHM Ha YucToTa,
He MOXe [ja ce pa3uuTa camo Ha edheKTUBHOCTTa Ha UNTLpa.

KakTo Ge criomeHarto no-rope, 1 HKou Apyrvt hakTopy MoraT fja okaxar
BrMsiHWE BbPXY LANOCTHOTO MOBEJeHWe Ha cucTemata. [1paBumHOTO
TpaHcropTMpaHe W cTabWnHaTa KOHCTPYKUMS Ha cucTemata vmar
ronAMo  3HayeHWe 3a  paspellaBaHe Ha Mpobnemute  ChC
3ambpcsiBaHeTo Ha Macrioto. pu Beska cUTyauusi MONOXEHWETo e
paannyHo. OcobeHoCTUTE Ha KNUMaTa, oKorHaTa cpefia W pasnuyHuTe
M3NCKBAHMSA 3a YMCTOTa CbLo TpsibBa Aa GbAar B3eTW Noj BHUMaHME.
Bbnpeku ToBa, egHa fobpa Thproseka dupMa, paboTelya B obnacTTa
Ha XugpaBnvkaTa, Lie MOXe [a W3BbpWM TOYHA AMarHocTuka Ha
cucTemata 1 Jja npenopbya 3a BCAKO MPUIOXeHWe BUAA HA MaTepusTa,
TMNa Ha UNTPUTE U TAXHOTO MECTOMOMNOXEHWE.

It's unfortunate that many hydraulic system breathers consist of an open
cover or tube, or at best a filler cap without a proper filter element inside.
No unfiltered air should be allowed to enter a hydraulic system.

Wherever possible, oil reservoirs should have adequate breather filters
installed; ambient air carries considerable quantities of contaminants.

A quality breather filter with an absolute efficiency of Beta 10um(c) = 75
or better will suffice for most circumstances. A quality 10um liquid filter
will typically be more efficient at capturing fine dirt particles when applied
in air filtration applications. In humid conditions, breathers should
remove water (desiccant).

Reservoirs and Drum Storage

e  Good reservoir design will ensure that any water or heavy dirt
settles to a small area or standpipe at the base of the reservair,
which can be drained periodically. Water left in the oil leads to
bacteria growth and chemical degradation.

e Qil drums are best stored on their sides so that the bungholes are
submerged. This prevents standing water or humidity drawn into
the drum through breathing caused by temperature changes.

e  Good reservoir design will provide return line diffusers, adequate
baffles and sufficient volume to settle out heavy dirt particles, water
and any entrained air.

e Qil should be regularly recycled or used to prevent long-term
degradation.

e |deally, oil should be filtered going into and out of the reservair.

Of course, the perfect filter and the perfect filter media will do wonders
for the hydraulic system. But when it comes to achieving optimal
cleanliness levels, one cannot rely on filter efficiency ratings alone.

As discussed in this article, several other factors can influence a
system’s integrity. Proper handling and a solid system design go a long
way toward solving dirty oil problems. Each situation is different.
Climates, environments and cleanliness requirements vary and should
be taken into consideration. However, a good fluid power distributor will
be able to accurately diagnose systems and recommend which media
choices, filter types and filter positioning are right for every application.

Philip Johnson, “The Future of Filtration”. Practicing Oil Analysis
Magazine
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OunTpU-0TAYWHALM OT
cepusita BFD Ha
VHTEpHOPMEH.

[Ibn6oymnHHa hunTpaums
(cbunTbpHN enemeHTH OT
BrakHa VHTepnop)

[oBBPXHOCTHA pUNTpaLUs
(cbunTbpHN enemeHTH OT
METaIHMN HULLKN)
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