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Veenuuenue cnpoca na npodykyuio agmomoounrbHoU NPOMbIUACHHOCU OMPAXICAEMCs. HA pOCMe CRPOCd @ ceeMeHme
MeXHUUecKko2o 00CIyicuganus asmomoobuneli. bonvuioii 06vem pabom omeooumcsi Ha HaAHeceHue JAKOKPACOYHbIX NO-
Kpblmutl, KOmopble NpOBOOAMCA C UCHONb308AHUEM CREeYUATbHO2O OKPAcoYHo2o 060pyoosanus. /s 6vinonHeHus
OKPACOYHBIX pabom npeoycMOmpeHvl NOKPACOYHO-CYuUIbHble Kamepbl. HeobXooumo npasuivbho op2anu308ame pa-
60my eHMUNIAYUOHHOU CUCIEMbI KamMepbl. 3amena uibmpos ouucmKi 6030yxXa 8 NOKPACOYHO-CYULUILHOU KaMepe 516-
JISLeMCsl AKMYAbHBIM U 8AXACHBIM 8ONPOCOM NPU ee IKChIyamayuu u obcaydxcusanuy. Heobxooumo creoums 3a cocmo-
SIHUEM UCNONb3YeMbIX 8 Kamepe Quibmpos, Mm.K. UX 4pe3mMepHoe 3a2psi3HeHue NPUGoOUm K YEeAUdeHUur0 Haepy3Ku Ha
BLIMAJICHYIO cucmemy u pocmy conpomugienust. IIpu smom ouucmra 6030yxa om meepobix 4acmuy 8peoHbIX Geuyecms
VXYOulaemcsi, 4mo HeCOMHEHHO CKA3blEAemcs Ha Kauecmee NOKpblmusi Npu PACHblIeHUU KPAcKu, m.K. NOKPACOYHbLU
myman u napsl pacmeopumenetl 0ceoalom Ha NOBePXHOCMU usdenus. Peznamenmayus cpokos 3amenvl Quibmpos ocy-
Wecmensaemcs HeCKOAbKUMU Cnocobamu — no Hapabomke u No oyeHKke KOHMPOJs nepenaca 0daeieHus no obe cmopombsl
Gunompos. s 3ameHbl pasHblx MUNog QUiIbMpPYIOWUX Mamepuaios YCmanasiueaiomcs: OnpeoeieHvle peKOMeHOd-
Yuu no cpokam ux sKchryamayuu. B cmamve npednazaemcs 3ameHa HANOIbHLIX PUILMPOE HA pazpabomantvle cena-
PayuoHHble YCmpolcmea ¢ dnemenmamu keaopamuou ghopmul. Cxema 08UNHCEHUS NOMOKO8 8 KBAOPAMHOM dNeMeHme
cenapamopa no3gofisien OYeHUmb Xapakmep o6pazoéanus ocadka ¢ ycmpoticmee. Ilpedcmagnenvl pesyibmamol pac-
4emos no npooaeHuro epemenu pabomol gurbmpyoujeco nemenma. Ilpusooumes memoouka paciema epemenu pa-
bomul cenapayuonnozo ycmpoticmea. Hccredosanvl pasmvie apuanmel pabomol ycmpoiicmea no 3¢@exmugrnocmu,
UBMEHEHUI0 KOHYEHMPAyuu Yacmuy 6 nomoKe u 6IuUsAHUI0 OaHHbIX Gpakmopos na epems e2o pabomel. C yeenuuenuem
appexmusnocmu pabomol ycmpoiicmea u KOHYeHmMpayuy 4acmuy 6 nomoxe epems e2o pabomol cHudcaemcs. Bpems
pabomvl cenapayuoHHo20 YCMpoUCmea ¢ Keaopamuvimu snemeHmamu cocmaguno donee 30 Onell npu Haubovuwell 3a-
nbLIeHHOCMU 8030YXd. B peanbHblx ycao6usix aKCRIyamayuu cenapayuorHoe ycmpoucmeo cmodicem npopabomams 50-
150 omeii. Ilpednazaemas memoouxa aHaiu3a epemMeHu pabomsl NO36018em UCKIIOYUMb 6EPOAMHOCIb HEPEKOMEHOO-
BAHHBIX PENCUMOB PABONbL KAMEPL U3-30 HECBOEBPEMEHHO 3AMEHbl CeNAPAYUOHHBIX INEMEHMOB.
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The increase in demand for automotive products is reflected in the growth in demand in the automotive maintenance
segment. A large amount of work is devoted to the application of paint and varnish coatings, which are carried out
using special painting equipment. For painting works, painting and drying booths are provided. It is necessary to
properly organize the operation of the ventilation system of the booth. Replacing the air purification filters in the paint-
ing and drying booth is an urgent and important issue during its operation and maintenance. It is necessary to monitor
the condition of the filters used in the booth, because their excessive contamination leads to an increase in the load on
the exhaust system and an increase in resistance. At the same time, air purification from solid particles of harmful sub-
stances deteriorates, which undoubtedly affects the quality of the coating when spraying paint, because paint mist and
solvent vapors settle on the surface of the product. The regulation of the timing of filter replacement is carried out in
several ways: by operating time and by assessing the control of the pressure drop on both sides of the filters. To re-
place different types of filter materials, certain recommendations are set for their service life. The article proposes re-
placing floor filters with the developed separation devices with square-shaped elements. The flow pattern in a square
separator element makes it possible to assess the character of sludge formation in the device. The results of calcula-
tions to extend the operating time of the filter element are presented. The method of calculating the operating time of
the separation device is presented. Various variants of the device operation have been investigated in terms of efficien-
cy, changes in the concentration of particles in the flow and the influence of these factors on the time of its operation.
With an increase in the efficiency of the device and the concentration of particles in the stream, its operation time de-
creases. The operating time of the separating device with square elements was more than 30 days with the highest dust
content of the air. In real operating conditions, the separation device can work for 50-150 days. The proposed method
for analyzing the operating time makes it possible to exclude the possibility of non-recommended operating modes of
the booth due to untimely replacement of the separation elements.

CornacHo craticTHIeCKMM JaHHBIM [1] Habmomaer-
cs pocT mpomax aBToMoOwmied. Hapsmy c stum Oyzmer
pacT cHpoc Ha yCIyr'd aBTOMAacTepCKHX, CTAHIMH TeX-
HHYCCKOTO O6CHy)KI/IBaHI/IH U TIOKpAaCOYHBIX II€XOB.
BounpIryto 9acTh 3aHMMAlOT OKpacOYHbIE PabOTHI aBTO-
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MOOMIII, HEOOXOAMMBIE JIsS BOCCTAHOBJIEHHS €r0 II0-
BEPXHOCTHOT'O IMMOKPBITHS IOCIEC MOJIYYCHHBIX MOBpE-
®aeuuii kopmyca [2]. K Tomy *e motpeburensiMu okpa-
COYHOT0 000PYIOBAHUS SBJSIFOTCS HE TOJBKO MPEANPHSI-
THS B chepe aBTOMOOMIIECTPOCHHS, MATHHOCTPOCHHUS U
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MeTauI000pabOTKH, HO W BCE IMPEAIPUSATHS B Ipolecce
KOTOPBIX CYIIECTBYET HEOOXOIMMOCTh OKpAIIUBaHUS
U3JeNUd WIM UX COCTaBHBIX 4YacTed. s sTux uesen
UCIIOJIB3YIOT TOKPAcOYHO-CYIIMIbHEIE KaMephbl, OCHa-
LICHHBIC CUCTEMOM BeHTWIALMH. [Ipu 3TOM BakHOU 4a-
CTBIO SBIISICTCS cHCTeMa (pUIBTPOB, Ui oOecreueHHs
Ka4eCTBEHHON OKpAacKH HM3MeHUi OHA TPeOyeT exXeqHEB-
HOTO BHUMAHHS TIPH SKCIUTyatanuu [3, 4].

[IpoexTnpoBaHUEe CHUCTEMBI OYHCTKH BO3IyXa, B
YaCTHOCTH CHUCTEMBI (PHIBTPOBAHUS SBIACTCSA CIOXHOU
3amaueit [5-7]. B oOcmyknBaHWM MOKPAaCOYHBIX Kamep
OoJibIIOE BHMMAaHHUE YJENSETCs BOIPOCaM PEryJsipHON
3ameHbl punbTpoB. Takoe oOCTyKMBaHHE CHHXKAET Be-
POSATHOCTB OTKa3a 000py0BaHHMsI, TOMOTaeT 00ecrednTh
3¢ PeKTUBHYIO PadOTy MOKPACOYHON KaMephbl, TOBBICUTH
Ka4eCTBO OKpAIIMBaHUs M3JEJIUH U yMEHBUIUTH MPOM3-
BOJICTBEHHBIE pacxojbl. [IpousBoaurtenu GuiIbTpoB 1a-
0T PEKOMEHIANUH 10 3aMeHE (MIBTPOB Ha OCHOBE II0-
Ka3aHW{ MaHOMETpa ISl KOHTPOJISI COCTOSIHUS Iepernaaa
nasnenus [8, 9]. Eciu xamepa He obopynoBana audde-
PEHIMATGHBIM MaHOMETPOM, TO JIy4llle YCTAaHOBHUTH
KECTKUH TpaduK MPOBEACHHUS TEXHUYECKOTO OOCITYKH-
BaHMs, KaK MPaBHIO, MCXOJs M3 00beMa OKpPacOYHBIX
paboT, exeHEBHO MPOU3BOAMMBIX B Kamepe [10, 11].

[Tepron4HOCTD 3aMeHbI (DUITBTPOB OUYUCTKH BO3yXa
B IOKPACOYHO-CYIIMJIBHOW KaMepe OCTaeTCsl aKTyallb-
HBIM BorpocoM. Cpok ¢GuibTpoB cocTaBisieT okoio 150
4acOB OKPACKH, YTO 3aBHCUT OT MHTEHCUBHOCTH OKPACKU
[12]. TIpousBenem oneHouHbIe pacueTbl d3PPEeKTHBHOCTH
croco0a NpoJUIeHNsT PabOThl MOKPACOYHBIX KaMep IpH
YCTaHOBKE YCTPOWCTB yiaBiIMBaHMA dacTu. [Ipemmara-
eMas METO/AWKAa aHaIn3a BPEMEHH DPa0OTHI IO3BOJSIET
HCKIIIOUYUTHh BEPOSITHOCTh HEPEKOMEHAOBAHHBIX DPEXH-
MOB pa0OTBl KaMepbl M3-32 HECBOCBPEMEHHOH 3aMEHBI
cenaparroOHHBIX AJIEMEHTOB.

MaccoBblil pacxoj] 4aCTHIl B IIOTOKE MOXHO OIIpEe-
JIUTH TI0 hopMyJIe:

)

rne Gm — MaccoBBIi pacxo]l 3aIbUIEHHOTO BO3/1yXa, KI/c;
Co — KOHIEHTpAIMs YacTHIl B TIOTOKE, KI/M%; Og — IIIOT-
HOCTb TOTOKa, KI/M°,
MaccoBplii pacxoJl 4YacTUL, YJIOBJIEHHBIX YCTPOM-
CTBOM, OIPEAENAETCS:
G, .E ,
Ps
rae E — apdexTuBHOCTE pabOTHI yecTpoiicTBa.
CrenoBarenbHO, pacxo]l YacTHIl, MOCTYNAOMNX Ha

¢ubTp:

G )

mdev

Gmf = Gma _Gmdev : (3)
Iocne nmpeobpa3oBaHus MOTydaeTCs
G, =% (1 E). @)

G
Bpems paboTsl ¢miabTpa MOXKHO ONPEACIHUTH IO

hopmye:
T, = — ) (5)

T7e Maf — Macca ocaaka Ha QUIIbTPE, KT.
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OxoHYaTEeIbHOE BBIPAKEHHE JJIsI pacdyeTa BPEMEHH
paboThl GpUIbTpPa 3amUIIeTCs:

m
T, - MaPs (6)

G,C, (1-E)
I[J'I}I OMIpE€ACICHUA MacCcCbhl YaCTHUL, YJIOBJICHHBIX

HanonsHbeIMA  QuibTpamu Volz filter MRGrun3-20-75
Paint stop G3 mokpaco4yHOH KaMepsl Ha MPEANPHATHH
000 «Kamarek», NpOBECHB! TPOMBIIIIICHHbBIE HCIIBITA-
HHSI, BO BPEMSI OCYILIECTBIICHHSI KOTOPBIX OBLIM B3STHI MO
Tpu oOpa3ua 4ucToro (GpuiIbTpa M OTPadOTABIIEro Mak-
CUManbHBI mnepuoa. JmameTp 00pasnoB cocTaBiseT
100£1 mm. @unbTpsl B3BemuBainuck Becamu Garin JS3 ¢
nuama3oHoM Maccel B3BemmBaHug 0,01-500 r., meHo#
nmemennst 0,01 r. Macca 9HCTBIX OOpasloOB COCTaBHIIA
cootBercTBeHHO: 1,47 1., 1,5 1., 1,47 r. Macca orpabo-
TaHHBIX oOpasmos: 57,37 r., 51,38 1., 51,64 r. CnenoBa-
TENIFHO, 3HAYEHUSI MacChl 0CaJKa M3MEHSIINCh B JHara-
30He 0T 49,91 no 55,87 rpammoB.

CKOpOCTh JIBMKEHHUSI BO3JyXa 4epe3 (puiIbTphl B IO-
KPaCcOYHO-CYLIMJIBHBIX KaMepax, Kak MPaBHIO COCTABII-
et 0,2-0,5 M/c, B 3aBUCUMOCTH OT CTCIICHHU 3arps3HCHUS
($unbTpOB. DTOT MapaMmeTp SIBISETCS BAXKHBIM 111 o0ec-
MeYeHUs AOMYCTUMBIX YCIOBHi Tpyma Majsipa [13]. Pac-
XO0J1 BO3[yXa Bapbupyercs B auanazone ot 10 1o 20 kr/c.
KoHIleHTpaIust YacTHI] B CPEIHEM COCTABISIET 5 MI/M,

Takum oOpazoM, QUIBTPH HEOOXOJUMO MEHSThH Ye-
pe3 35-60 nHell, B 3aBUCUMOCTU OT MHTEHCHBHOCTH pa-
6OTBI IPOU3BO/ICTBA.

Janee HE0OXOOUMO ONPENEIUTh MAKCHMAIBHYIO
Maccy YacTHIl, KOTOPYIO MOKET YJIOBUTbH IIPEAIaracMoe
cemnaparnuonHoe yctpoiictBo [14]. TlpuHumn paboTsi
3aKJIFOYaeTCsl B TOM, YTO 3arpsi3HEHHBIN BO3IyX Momaja-
eT B CemnapalMOHHBIC JJIEMEHTHl KBaJPaTHOH (OPMBI,
HAINpaBysIACh K KPYTJIBIM OTBEPCTHSAM M Pa3leiisisach Ha
JIBE paBHbBIE YaCTH C 00pa3oBaHueM Buxpei (puc. 1).
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Puc. 1 — Cxema oOpa3oBaHusi BUXpeil B mpeasarae-
MOM YCTPOIicTBe. «t» BHXPH, Bpallalwiuecs: Mo 4a-
COBOIi cTpeJiKe, «—» BUXPH, Bpalialouuecss NMpoTHB
4aCOBOI CTPeJIKH

ITox nedicTBHEM IEHTPOOEKHOM CHIIBI TBEpAbIE Ha-
CTHIIBI TIOKPACOYHOTO TyMaHa OCE/aloT B 30HAaX cerapa-
IIMOHHBIX DJIEMEHTOB, OOpa30BaHHBIX B IPOCTPAHCTBE
MEXTy CTEHKOU U BUXPEBBIM CTOJIOOM (pHC. 2).
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Puc. 2 — Cxema oGpa3oBaHus ocajka B INpeaiarae-
MOM YyCTpoOiicTBe

Ha ogHOoM cemapanioHHOM 3J€MEHTE MIUPUHON D u
BBICOTOM hy 00pasyetcs ocagok 06beMOM:

V., = 4d? (1-%) h, . (7)

WIH, C YY€TOM TOTO, YTO AUAMETP BUXPEH CBs3aH C IU-
PHMHOMN cenapanuoOHHbIX 3JIEMEHTOB COOTHOIIEHHEM Oy =

b/4 (puc. 1):
2
v, = (1-%)% h, . ®)
I[HH N 3JIEMEHTOB MOYKHO 3aIUucaTh:
m\b?
V,,=n 1—2 Ihb. ©)]

Eciti mpe/rnonokuTh, 4T0 YaCTHIBI UMEIOT chepude-
CKy10 opMy paBHOTO JHaMeTpa U BBICOKYIO IIOTHOCTB
YacTUI BHYTPH CJOs, TO Macca CJIOS ONpPEASIHTCS IO
thopmyie:

m mb’hp, (. ™
m,, =—=V,,p, =h————=|1
1242 4

sn sﬁsna

Bpems paGoThl cemaparoOHHOTO YCTPOMCTBA OIpe-
JIeTTUTCSL:

ms, P
Thoy = —2-2-. (11)
G, c,E
PeSy.l'IBTaTLI OIICHKN BpPEMCHU pa6OTBI cenapannoH-

HOTO YCTPOMCTBA Npe/ICTaBICHBI Tpad)uuecKy Ha puc. 3 u
4.
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Puc. 3 — 3aBucumocTs BpeMeHH PadoThI yCTpoOicTBa

oT ero 3(pQeKTHBHOCTH M KOHIEHTPAallUH YACTUIl B
noroke. Co, kr/m>: 1 —5-10%,2 -10-10°%, 3 - 15-10°°

C yBenuuenueM 3¢ (eKTUBHOCTH paboThl yCTpOHWCTBA

W KOHIIGHTPALMU YacTHUIl B IOTOKE BPEMsl €ro paboThI
cHIXaeTcs. Bpemst paboThl cenapaioHHOro yCTpOHCTBa
coctaBuio 6oxee 30 qHel npu HauOONbIIEH 3aNbUICHHO-
CTH BO3JlyXa. B peanbHBIX yCIIOBHUSX JaHHas KOHCTPYK-
st cMoxkeT npopabotars 50-150 nmeit. Kpome Ttoro,
KaK MMOKa3aJli SKCIIEPHUMEHTHI, IO BO3ACHCTBHEM IIOTO-
Ka BO3AyXa OCAJOK OTBAJHMBACTCS OT IOBEPXHOCTH H
HaJgaeT B BUJAE KPYIHBIX KOMKOB, KOTOpBIC JIETKO YJIO-
BuTh. CrenmoBaTensHO, BpeMs pabOTBl MOXHO CyIIie-
CTBEHHO YBEIIMYHTH, MPEIYCMOTPEB EMKOCTh I cOopa
ocajxka (pwuc. 3).

Takum oOpazoM, Bpemsi paboThl (QUIBTpa MOXET
OBITH YBEJIMYEHO HA 3HAYCHUE:

AT — maf pG E
G,c, 1-E
HccnenoBanus mokasanu, 4To Bpemsi paboThl QHIiIb-
TPOB MOJXKET OBITh yBeJWueHO Ha 22-65 nHeil npu 3¢-
(exTuBHOCTH ycTpolicTBa 0,6 (puc. 4).
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Puc. 4 — 3aBucuMoOCTh yBeJIM4eHUs] BpeMeHH PadoThl
¢uabTpa B 3aBHCUMOCTH OT 3(PpPeKTHBHOCTH PadOTHI
cenapanMoOHHOr0 YCTPOIiCTBA M KOHLEHTPallMU 4Ya-
CTHUI B MOTOKe. Co, kr/mM%: 1 —5:10°%, 2 — 10-105, 3 —
15-10-°

Pesynbrarel uccrnenoBaHuil MoOKaszalad, YTO IIMPHHA
CenapaoHHBIX JIEMEHTOB KBaJpaTHOH (OPMBI HE BIIH-
seT Ha IpeAeabHOe 3HadeHne Maccsl ciost gactul. Cko-
pOCTh  NPOXOXKJEHHs 3albUIEHHOTO IOTOKA 4epe3
YCTPOHCTBO pPaBHA CKOPOCTH IPOXOXKICHHUS Uepes3
(unpTp, CIen0BaTENbHO, COMPOTHUBICHHE OyAeT MUHH-
MalbHBIM M MPAaKTUYECKH HE YBEIHMYUT HATrpy3Ky Ha
BEHTHJIATOD.

Takum 00pa3oM, MOHHTOPUHT TEKYIIErO COCTOSHUS
HAIOJNBHBIX (PUIBTPOB C HCIOJIB30BAHMEM CEMaparfoH-
HBIX YCTPOWCTB MO3BOJHT YBEIHYHUTH CPOK JKCILIyaTa-
OUM U MOMEHT UX 3aMEHBl, 4TO IO3BOJHUT COKpPATHUTh
pecypco3aTrparbl OpHU  IKCIUTyaTallUd  MOKPAaCOUYHO-
CYILIMJIBHON KaMephl.

PaGora BbImoNHEHa NpH (UHAHCOBOH TOAIEPIKKE
rpanra [Ipesnnenta P® Ne 2710.2021.4.
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