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With the purpose of maintenance of the maximal productivity gas purification devices, in them use
filtering materials with the big area of a working surface. To achievement of this purpose apply
Cartriges, flat filter bags, filter bags such as « Star bags » and other receptions of a dense
arrangement of a filtering material in the device.

On IIT International symposium on technical textiles and nonwoven materials
<http://www.rustm.net/news/126.html> (Moscow, 2008) was declared the volumetric filtering
material MF-3D representing the innovative concept of three-dimensional textiles. In various
appendices of this material - the geotextiles, industrial textiles, textiles for a package of clothes -
arise the new properties giving significant effects.

In the present report results of industrial application of three-dimensional textiles in the dust
filtration are stated. Filtering elements "3DESA-filtrpatron" (TU 4153-002-49413452-2010), made
of a material "MF-3D" (TU 8397-001-49413452-2008 * the Material filtering volumetric « MF 3D »
””) and the applications of usual filter bags appropriate to conditions, with other things being equal
have the area of a filtration increased twice. Thus flat and cylindrical filter bags make of a material
"MF-3D" under the standard "know-how", without application of the additional equipment.

In the response on material MF-3D Heribert Kurt, the technical expert and sales manager Heimbach
Filtration GmbH, has specified, that « at an opportunity of application of filtering elements on basis
MF-3D in filtrational installations with standard cages it is possible to characterize MF-3D as a
whole as the promising concept ».

(http://www .techtextil.messefrankfurt.ru/uploads/editorcontent/Techtextil/TTR prog symposium e
ng.pdf)

Authors have put before themselves a problem and have developed filter element, providing increase
of the area of a filtration without increase of length of a filter bags and reorganization of the case of
the filter, that is free from lacks filter elements Star ™ Bag / Albany (Albany Filtration
Technologies, Australia).

Fig. 1 Filter elements Star ™ Bag / Albany (Albany Filtration Technologies, Australia)

Developed filter elements « 3DESA-filtrpatron » are foffered textile structure on the basis of
polyethylene (PE), polyester (PES) or polyphenilsulfide (PPS) fibres. This structure (open, flexible,
without sharp edges) is formed by welded paper clips from two sides of the cloth, put with



observance of the certain distances (90+3 mm). Thus the height gofers is executed in two variants: 1)
3043 mm, 2) 50+3 mm.

Fig. 2 Cylindrical filter element « 3DESA-filtrpatron»

Filterelements is from 16 gofers of 1,1 m on completely automatic transfer line (the speed of 6 m /
min as much as possible allowable - 20 m / min) are made from a cloth in width. The sizes filter
elements 3DESA-filtrpatron: any length multiple 10 cm, diameter of 135 mm (reduction or increase
of diameter are possible), a longitudinal seam is carried out dress-trimming (17 gofers).

Authors of the report are holders of patents for a filtering material (Russia, EU, Hong Kong), on
filtering elements (Russia); the holder of the patent for filtering installations is Joint-Stock Company
Kondor-Eco (Russia, USA).

Aerodynamic tests 3DESA-filtrpatron, carried out on the basis of Joit-Stock Company NPP Folter,
have shown, that resistance of the filter makes 845 Pa at specific air loading of 10000 m 3/h*m 2.
The manufacturer guarantees durability of welded paper clips not less than 2,5 N/cm. Results of tests
of durability of welded paper clips of DESA Co. Ltd at use of materials of marks:

TTL (PET), N/CM .o 2,96
TTL (PPS), N/CM .o 2,28 (critical value)
866ET8 K/5, N/CIM ..o 3,46

Results of durability of welded paper clips 3DESA-filtrpatron, received in company Heimbach
Filtration GmbH at use of a material of mark 866E78 K/5 S90, have shown on the average 3,7 N/cm
on the filtrational side, 4 N/cm - on the return side. Tests of filtering elements for the stand Joit-
Stock Company SF NIIOGAZ have shown absence of the damaged paper clips on 3DESA-
filtrpatrons after the expiration of 140 thousand cycles of regeneration at a pulse 6 Bar.

Use 3DESA-filtrpatron provides the following advantages [1], [2]:

1. Increase of efficiency of a filtration at decrease of building and operational expenses, including
energy, due to increase of the area of a filtration in 2,3 times at simultaneous reduction of length of
filter bags and the area occupied with the filter, at preservation of its productivity;

2. Universality: application with usual cages, an opportunity of use in all pulse systems of
regeneration and for all systems of fastening filter elements (a spring ring, a ring in a cuff, a soft
ring)

3. Improvement of operational qualities: a) decrease of speed of a filtration and pressure difference
b) a low level of emissions, ¢) increase of service life, d) convenience of service - the material does



not stick to cages and allows to carry out regeneration easily: cells "are turned out" outside, thus the
autofiltrational layer breaks, then it is enough to apply a reclaiming pulse to full regeneration 4 ... 6
Bar

Thus, it is possible to characterize 3DESA-filtrpatron, as the special product focused on the decision
of problems of the customer. In particular, to areas of its application concern:

New filtrational installations;
Problem filtrational installations (with high speeds of a filtration and pressure difference);
Necessity of increase of volumes of manufacture at preservation of the old filter house;

Necessity of compact installation of the filter houses at the limited area.

3DESA-filtrpatrons have found industrial application.

Table 1
No. | the Site of Date of Quantity filter Term of Work-ability
manufacture start-up elements, pieces | Operation,
months
wood industry | August, 36 26 work
1. (aspiration ona | 2008
site of polishing
of plates MDF)
manufacture of | February, 33 18 work
2. ceramziete 2009
gravel
dust filtrations | December, 108 9 work
3. after silos and | 2009
transportation
cement
manufacture of | January, 1 12 Up to
4. tobacco 2008 technological
brake
Some organizations have developed series of new filters with application filter elements"3DESA-
filtrpatron".
1. The line new filter houses of Joint-Stock Company Kondor-Eco Filters houses Pulse Jet

such as FRI - 3D « SPECIFICATIONS TU 3646-005-12677570-08 » [3],
2. The line new filters houses Pulse Jet « Strommashinaszit » SFR90.01-SFR540.01.

Table 2

New filter houses « Strommashinaszity»

Standard filer SFR 90 | SFR SFR SFR SFR SFR SFR
bags 135 180 270 360 405 540
"3DESA- (SFR90 | (SFR13 | (SFR18 | (SFR27 | (SFR36 | (SFR40 | (SFR54
filtrpatron" .01) 5.01) 0.01) 0.01) 0.01) 5.01) 0.01)
The name of

parameter, unit of

measurements

1. Areas of a

filtration, m3, not | 90 135 180 270 360 405 540
less




2. Settlement
productivity on
cleared gas, at
speed of a
filtration of 1,5 m
/ min, m3 / hour

8100

12150

16200

24300 32400

36450

48600

3. Speed of a
filtration - gets
out depending on
properties of a
dust at binding
the filter in
technological
installation, in
limits, m / min

from 1,2 up to 1,8

4. Quantity of
filter bags, pieces

81

81

81

162 162

273

273

5. Overall
dimensions *,
mm, no more:

Length

Standard filer
bags

4800

"3DESA-
filtrpatron"

3000

Economy on
length, time

1,6

Width

Standard filer
bags

2255

4510

6765

"3DESA-
filtrpatron"

2255

4510

6765

Economy on
width, time

1,0

1,0

1,0

Height

Standard filer
bags

7430

8200

9000

8200 9000

8200

9000

"3DESA-
filtrpatron"

4800

5650

6500

5650 6500

5650

6500

Economy on
height, time

1,547

1,451

1,384

1,451 1,364

1,451

1,364

Economy on
volume, time

2,475

2,321

2,214

2,321 2,214

2,321

2,214

6. Weight, t.

Standard filer
bags

3,45

3,9

4,35

7,8 8,7

11,7

13.05

"3DESA-
filtrpatron"

2.23

2,7

3,1

5,4 6,1

8,1

9,2

Economy on
weight, t. (%%)

1,22
(35,4%)

12
(30,8%)

1,2
(27,6%)

2.4
(30,8%)

2,6
(29,9%)

3,6
(30,8%)

3,85
(29,5%)




Economic parameters of application filter elements "3DESA-filtrpatron" are determined by cost of
the complete set on one the Pulse Jet filter house. The prices of the complete set of standard filter
bags and the complete set filter elements "3DESA-filtrpatron" on the standard filter and the filter 3D
one productivity have one order. Thus, manufacturers Pulse Jet filter houses receive an opportunity
of development and manufacture of economic filters of the new concept.

[1] Chekalov V.V., Chekalov L.V., Kuritsyn N.A., the New volumetric filtering material. Nonwoven
materials. February 2009, with. 17-18.

[2] Chekalov V.V., Chekalov L.V., Dust filtratrion: new opportunities of a filtration with use of a
filter bag 3DESA-filtrpatron. Technical textiles. Ne 24, 2010

[3] Chekalov L.V., Gromov J.I., Chekalov V.V., The filter houses for Coal Power plants. Power
plants. Ne 3, 2007, with. 43-46.



CoBpemeHHbIe pa3padOTKH M pelIeHUs JJIsl TA30049HCTKHU
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C nenpio obecriedyeHnss MaKCUMaITbHON TPOU3BOIUTEIHLHOCTH Fa3009MCTHBIX alllapaToB, B HUX
UCTIONIB3YIOT (GUIIBTPYIOIINE MaTepHaibl ¢ OOJIBIION IUIOIabio paboueit moBepxHoCTH. s
JOCTIDKEHUSI 9TOU TeJT PUMEHSIOT KapTPHUDKH, TUIOCKHE (PUIBTPOBAJIbHBIE pyKaBa, pyKaBa THIIA
«Star bags» u Ipyrue npuemsl IIIOTHOTO PACIIONOKeHHs PUIBTPOBATIBHOIO MaTepUaa B amnmnapare.

Ha III MexxnyHapogHOM CUMIIO3UYME 0 TEXHUYECKOMY TEKCTUIIKO M HETKaHBIM MaTepualam
(Mocksa, 2008) 6611 3as1BIeH 00beMHBIN QunbTpoBaIbHBIN MaTepuan M®-3D, mpeacraBnsomuit
HOBaTOPCKYO KOHIETIINIO TPEXMEPHOTO TEKCTIWIISL. B pa3smuuHBIX MPUIIOKEHUSIX ITOTO MaTeprana —
I€0TEKCTUIIb, HHAYCTPUAIbHBIA TEKCTUIIb, TEKCTHIIb JUIsl TAKETa OEKAbI - BOSHUKAIOT HOBBIE
CBOICTBa, JAIOIINE 3HAYUTEIIBHBIC 3(PPEKTHI.

B Hacrosmem 10Ki1aae U3naratoTcs pe3yJsibTaThl IPOMBIIUIEHHOTO IPUMEHEHUS TPEXMEPHOTO
TEKCTWJIS B MbUICYIaBuBaHud. OuibTpoBambHbIe 21eMeHThl «3DESA-punsTpratpon» (TY 4153-
002-49413452-2010), uzroroiennsie u3 matepuana «MD-3Dy» (TY 8§397-001-49413452-2008
“Marepuan punprpyromwii 00beMHbIH «M® 3D»”’) 1 COOTBETCTBYIOIINE YCIOBUSM IIPUMEHEHUS
OOBIYHBIX (PUIBTPOBAIBHBIX PYKABOB, IIPU MIPOUYUX PABHBIX YCIOBHUAX UMEIOT YBEIMUEHHYIO B /1Ba
pasa miomans ¢uwibTpanuu. [Ipu 3ToM mIockue U IHIMHAPUYECKHE (GMITBTPOBAIBHBIE PyKaBa
U3rOTaBIMBAIOT U3 Marepuana «M®P-3Dy no ctangapTHON TEXHOJIOTMH IPOU3BOJICTBA, O€3
NPUMEHEHHUS JOTIOJTHUTEIBHOTO 000pyT0BaHHMS.

B cBoem ot13biBe Ha matepuan M®D-3D Xepubept Kypt(Heribert Kurt), Texanueckuii
sKkcnepT u kommepueckuit tupekrop Heimbach Filtration GmbH, yka3ai, 4To «11pu BO3MOKHOCTH
MpUMeHEHUs (PUIBTPOBATBHBIX AIEMEHTOB Ha 0cHOBE M®-3D B puiIbTpaIMOHHBIX YCTAHOBKAaX CO
CTaHJApTHBIMHU KapKacaMHi MOXKHO xapakTepuzoBaTb M®@-3D B 11€10M Kak MHOTOOOCIIAIOITY 0
KOHLIETILIHION.

ABTOpBI IOCTaBWIIM TIepe1 co00M 3a7auy U pazpaboTanu GpUiIbTPOITEMEHT, 00eCTIeYNBAIOIINI
yBEJIMYEHHUE MIIoUIa 1 GUIbTpalK 03 yBEeIUUSHU JJIMHBI pyKaBa U EPECTPONKH KopIryca
¢upTpa, TO €cTh CBOOOHBII OT HEAOCTATKOB (HIbTpodieMeHToB Star™ Bag / Albany (Albany
Filtration Technologies, ABcTpanus).

_—-"-’

Puc. 1 ®unsrposnement Star™ Bag / Albany (Albany Filtration Technologies, ABcTpanusi)


http://www.rustm.net/news/126.html
http://www.rustm.net/img/flash/tt_24/t24_desa_01.jpg

Pazpabotannbie puiibTposneMenTsl «3DESA —puinbTpnaTpon» sBIAIOTCS rOQpUpOBaHHOMN
TEKCTHJILHON CTPYKTYpOil Ha ocHOBe noim3TIiieHoBbIX (PE), mommydupueix (PES) nim
nonudenmncynbduaasix (PPS) BonokoH. Ota cTpykTypa (OTKphITasi, ruOKast, 6€3 OCTPBhIX KPOMOK)
00pa3oBaHa CBAPHBIMH CKPENKAMH C IBYX CTOPOH IOJIOTHA, HAHECEHHBIMH € COOJIIOJJCHUEM
ornpeneneHHbx pacctostHui (9043 mm). [Ipu 3TOM BBICOTa TO(P UCTIONHAETCS B IBYX BapuaHTax: 1)
30£3 MM, 2) 5043 mm.

Puc. 2 Hunuaapuyeckuii punbrposnieMenT «3DESA —dunbTpnarpon»

@unbTpodneMeHTs U3 16 rodp nponus3BoAsATCSA U3 MOJIOTHA MIMPUHOH 1,1 M Ha OJTHOCTHIO
ABTOMATHYECKON JTMHUH (CKOPOCTh 6 M/MUH., MAKCUMAJIbHO AoryctuMas - 20 M/mMuH.). Pazmepsl
¢dunpTpodnemenToB 3DESA-dunsTpmarpon: mobas niauHa kpatHas 10 cm, qruametp 135 MM
(BO3MOKHBI YMEHBIIICHNUE WIH YBEIUYEHUE TUaMeTpa), MPOJI0JIbHBIN 1I0B BBIIOIHAETCS BHAKIIAIKY
(17-s rodpa).

ABTODBI 10KJIa/1a SBJISIOTCA JepKaTeNIMU MATeHTOB Ha QMIIbTpoBalibHBIN MaTepuan (Poccus,
EC, I'onkonr), Ha ¢punsTpoBanbHbIe 3N1eMeHThl (Poccus); nepxareneM naTeHTa Ha GUIBTPOBAIbHBIC
yctanoBkH siBisieTcst 3AO Konmop-Iko (Poccus, CILIA).

Abspoannamuueckue ucneitanust 3DESA-punsTpniaTpon, nposeneHnasie Ha 6aze OO0 HIIIT
dourTep, MOKa3aIM, YTO CONMPOTUBIICHHE PMIbTpa cocTaniseT 845 [la mpu yaenbHON BO3MYIITHOM
Harpyske 10000 m*/um?.

[Tpou3BoauTENH TapaHTUPYET MPOYHOCTH CBAPHBIX CKpEINoK He MeHee 2,5 H/cm. Pesynbrarsl
ucnbITaHui npoyHocTH cBapHbIX ckpenok OO0 «IECA» npu ncnonb30BaHUM MAaTEPUATIOB MapoK:

TTL(PET), H/CM...ocveeeieeieeieiieeeeeeee e 2,96
TTL(PPS), H/CM...ccuiiiiiiiieieeieeeeeeeeee e 2,28 (KpUTHYECKOE 3HAYCHHE)
866E78 K/5, H/CM...ooeueeieieeeeieeeeeeeeeee e 3,46

PesynbTarel mpodHocTH cBapHBIX cKkpenok 3DESA-dunbTpnarpona, moiydyeHHbIC B KOMIIAHUT
Heimbach Filtration GmbH npu ucnonp3oBannu marepuana mapku 866E78 K/5 S90, mokazanu B
cpenuem 3,7 H/cm Ha ¢unbTpanmonHoit cropone, 4 H/cm - Ha oOpatHoit cropone. McnbiTanus
bunbTpoBabHBIX 351IeMeHTOB Ha cTeHae B C® HUUOI'A3 nokaszanu OTCyTCTBHE TOBPEXKICHHBIX


http://www.rustm.net/img/flash/tt_24/t24_desa_03.jpg

ckpenok Ha 3DESA-dunpTpraTponax mo ucredeHun 140 ThiC. IHUKIOB pereHepaIiy Mpyu UMITYIIbCe
6 Oap.

Ucnons3zoBanne 3DESA-dubTpriarpona obecnednBaet cieayromue npeumyiiectsa [1], [2]:

1. noBbIieHre 3 HEKTUBHOCTH (PUABTPALIMU TIPU CHUKEHUN CTPOUTENIBHBIX U
AKCIUTYyaTaIlMOHHBIX 3aTpaT, B TOM YUCIIE SHEPro3arpar, 6jaaronaps yBeIMICHUIO TUTOMIAIN
¢unpTpanuu B 2,3 paza Npu OJHOBPEMEHHOM YMEHbBIIIEHUH JUIMHBI PYKaBOB U IUIOIIAIH,
3aHMMAaeMOH (PUIBTPOM, IPU COXPAHEHHUH €r0 IPOU3BOJUTEIBHOCTH;

2. yHUBEPCAJIbHOCTbh: IPUMEHEHHE C OOBIYHBIMH KapKacaMH, BO3MOXXHOCTb UCIIOJIb30BAHUS BO
BCEX UMITYJIbCHBIX CHCTEMAX PEreHepaluy U U1l BCEX CHCTEM KPEIUICHUS (PIIIBTPOJIEMEHTOB
(IpY>XMHHOE KOJIbLIO, KOJIBLIO B OOIIIare, MSIrkoe Kojblio)

3. yJIydlIeHHe SKCITyaTallMOHHBIX KaueCTB: a) CHUKEHUE CKOPOCTH (PUIIbTPALlUU U Nepenaia
naBJieHus 0) HU3KUH YPOBEHb BHIOPOCOB, B) YBEIMUCHHE CPOKA CITY>KOBI, T) YI00CTBO
00CITyKUBaHUS — MaTepHajl He MPUINIIAET K KapKacaM U IO3BOJISIET JIETKO [IPOBECTU PETEHEPALIUIO:
SYEHKH «BBIBOPAUMBAIOTCS» HAPYKY, IPH TOM aBTO(MMIBTPALMOHHBIN CIIOH JIOMaeTcs, Ocie Yero
TSI TIOJTHOM pereHepali JOCTaTOYHO MPUMEHUTh PEreHEePALIMOHHBIN UMITYJIBC 4...6 O6ap

Taxum o0pa3oMm, MoxkHO oxapakTtepu3oBath 3DESA-¢punbsTpnarpoH, kak 0coObIi MPOIYKT,
OpPUEHTHUPOBAHHBIN Ha penieHne mpolieM 3aka3uuka. B yacTHOCTH, K 00J1aCTSIM €ro MPUMEHEHUS
OTHOCSTCS:

HOBBIE (PUIIBTPAIIMOHHBIE YCTAHOBKH;

npo6aemMHble PUIBTPALIMOHHbBIE YCTAHOBKH (C BBICOKMMH CKOPOCTAMHU (QHIBTPALUM U
nepenajoM JIaBJICHUs );

HE00XO0IUMOCTh YBEIMUYEHHs 00BEMOB POU3BOJCTBA IIPU COXPAHEHUH CTApOro (pUIIbTpPa;

HEOO0XOIMMOCTh KOMITAKTHOW YCTAaHOBKH (DMIIBTPA MPH OTPAHWICHHOM TUTOIIAIH.

3DESA-¢}unsTpnaTpoHbl HAILIH TPOMBIIICHHOE TIPUMEHEHHE.

Tab6muma 1
Oxcruryaramust 3DESA- ¢unbprpriarpoHoB
No | Vyacrok Hara KommuecTBo Cpok Pa6oto-
1/ | MPOU3BOACTBA IIyCcKa (GUIBTPOIIEMEHTOB, | DKCIUTyaTalluy, | CIIOCOOHOCTD
IT. MECSILIEB
nepeBooOpaboTka | aBryct | 36 26 pabortaroT
1. | (acupamus Ha 2008 r.
ydacTKe
UM ()OBKH TITUT
M D)
MIPOU3BOJICTBO ¢espainb | 33 18 pabotaror
2. | KepaM3UTOBOTO 2009
rpaBusi
obecrbuiBanne | nexadps | 108 9 pabotatot
3. | cuocoB u 2009 r.
MIEPECHITTKA
IIEMEHTa
IIPOU3BOACTBO SAuBapp | 1 12 o
4. | tabaka 2008 r. TEXHOJIOTHYECK
Or0 OCTAHOBA

Heckonbko opranu3zaiuii pa3padoTany cepry HOBBIX (HUIBTPOB C IPUMEHEHHEM
bunsTposnemenToB «3DESA-punsTpmatpon».



1. Psin HoBBIX pykaBHBIX (uiabTpoB 3A0 «Konnop Oxo» OunbTpel pyKaBHbIE
nmnyiabscHele Tuna ®PU - 3D « TEXHUYECKHNE YCIIOBUA TY 3646-005-
12677570-08» [3],

2. Psan HOBBIX pykaBHBIX (puIbTpoB «CtpoMMarrHa Uty COP90.01- COP540.01.

Hosrle pykaBabie punbTper « CTpOMMAIIMHA IIAT

Tabauua 2

CrannapTtHble
pykaBa

COP 90

CopP
135

CopP
180

CopP
270

CopP
360

CopP
405

CopP
540

«3DESA-
GUIBTPIATPOH»

(CDP9
0.01)

(COP13
5.01)

(COP18
0.01)

(CDP27
0.01)

(COP36
0.01)

(COP40
5.01)

(CDP54
0.01)

HaunmenoBanue
napamMmerpa,
eIUHUIIA
M3MEPEHUS

1 ITnomans
duabTpammm, M,
HE MEHee

90

135

180

270

360

405

540

2 Pacuernas
MIPOU3BOTUTEIEH
OCTb I10
OUHIIIAEMOMY
raszy, npu
CKOPOCTH
¢unbrpanuu 1,5
M/MHH, M>/4ac

8100

12150

16200

24300

32400

36450

48600

3 CxopocTb
bupTpay —
BbIOUpaeTcs B
3aBHCUMOCTH OT
CBOMCTB IBUIH
IPY TIPUBSI3KE
bunbTpa B
TEXHOJIOTHIECKY
10 YCTaHOBKY, B
npezaenax, M/MUH

or 1,2 mo 1,8

4 KonunuectBo
(UITBTPOBATEHBIX
PYKaBOB, IIT.

81

81

81

162

162

273

273

5 lN'abGaputHbie
pasmepsl *, M,
He Oouee:

Jnuna

CrangapTHbie
pyKaBa

4800

«3DESA-
(GUIBTPIATPOH»

3000




OKOHOMUS 110
JUINHE, pa3 1,6

[Iupuna
CrannapTHbie 2955 4510 6765
pykaBa
«3DESA- 2255 4510 6765
(1)HJ'IBTpHan0H»
OKOHOMHUS 1O 1.0 1,0 1,0
IIUPUHE

BricoTa
CranpapTHbIe 7430 8200 9000 8200 9000 8200 9000
pykaBa
«3DESA- 4800 [5650 | 6500 | 5650  |6500  |5650 | 6500
(UIBTPIATPOH»
IKOHOMHS 10 1,547 | 1451 | 1384 | 1451 |1364 | 1451 |1364
BBICOTEC
IKOHOMHA 110 2475 2321|2214 |2321 (2214 2321 |2214
00BEMY
6 Macca, T.
CranpapTtHele 3.45 3,9 4,35 7.8 8,7 11,7 13.05
pykaBa
«3DESA- 293 2.7 3.1 5.4 6,1 8,1 9,2
(UIBTPIATPOH»
DKOHOMHUS TIO 1,22 1,2 1,2 2.4 2,6 3,6 3,85
macce, T. (%%) | (35,4%) | (30.8%) | (27.6%) | (30.8%) | (29.9%) | (30.8%) | (29.5%)

DKOHOMHUYECKHE TIOKa3aTeNny npuMeHeHus: GpuibTpodsieMeHToB «3DESA-punsTpnaTpon»

OTIpEeEIIAI0TCS CTOMMOCTBIO KOMIUIEKTa Ha OJIUH pyKaBHbIN GuibTp. LleHbl kommiekTa
CTaHJApPTHBIX PYKAaBOB M KOMIUIEKTa (HiIbTpodsieMeHToB «3DESA-dunsTpnarpon» Ha cTaHaapTHBIHI

bunbTp 1 rbTp 3D 01HOM MPOU3BOAUTETEHOCTH UMEIOT OJMH TOPSAI0K. Takum o6pazom,
POM3BOIUTENHN PYKaBHBIX (PMIIBTPOB MOIYYaOT BO3MOXKHOCTh pa3padOTKU U MPOU3BOCTBA
SKOHOMHUYHBIX (PHIBTPOB HOBOW KOHIICTIITHH.
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