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ENIEKTPOMATHITHUX ®INbTP 31 3MIHHUM APABJTIIYHUM OMOPOM
ANd OYULLEHHA PIAKUX CEPEAOBULL

lMpuBepeHi pe3ynbTaty AoCAiMKEeHb XapaKTepy po3noainy iHAyKuii Ma-
rHiTHOro nonsa B pinbTpax coneHoiaHOro TMNy. 3anNpPonoHOoBaHa HOBA
KOHCTPYKLUis MarHiTHoro ¢inbTpa 3 cneuiabHUMKU KaHaNaMm, B SKUX
CTBOPHETbLCA Pi3HUN riapaBniyHUM onip piAKOMY cepeaoBuMLLy, L0
oumwyetbcs. HaBeaeHi po3paxyHKu BTpaT Hanopy B NPUCTiHHINA Ta
NPUOCHOBINA 30HAX MarHiTHOro ¢pinbTpa Ta po3paxoBaHoO CNiBBiAHOLIEH-
HA AN BU3SHA4YEeHHSA napaMeTpiB GinbTpyoyoi 3arpysKu.

KnrwouoBi cnoBa: MarHiTHe oumnLleHHsl, ¢epoMarHiTHa ¢inbTpyroya 3a-
rpy3Ka, reoMeTpM4yHui CUMNNEKC, iHAYKLis MarHiTHoro nons.

[nsa nigBUWEHHS SKOCTI BOOQHMX CepenoBuLy, WO BUKOPUCTOBYHOTb-
csa K TennoHocii kotenbHux yctaHoBok TEC, TEL, AEC Ha nignpremcTBax
BCTQHOB/IIOKOTb KOMMIEKCHI CUCTEMU BOAOMIATOTOBKM, K OUYMLLYIOTb Te-
XHOJOrIYHi BOAM Bif Pi3HMX AOMILIOK, NOM'SAKLWYHOTb 1X, BUAANSAKTb 3 HUX
KnceHb. [1ns ouneHHs BOOHWUX cepenoBul, Bif rpyboamcnepcHmx 3a-
OpyOHIOYMX OOMILOK BUKOPUCTOBYHTb MeXaHiudHi ¢inbTpu Ta BiACTIN-
HUKWU. Ane ona O4YMLLEHHS BOOHMUX CEPENOBULL, B AKUX MiCTATbCA APiOHO-
AVNCNEPCHI AOMILLKW Ui METOOM OYULLEHHS € MANoePEeKTUBHUMMN.

YucneHHMMM pocnigKeHHAMM BCTaHOBNEHO, Wwo 70-95%, a B okpe-
Mux Bunagkax go 98-100% 3ani3oBMiCHMX 3a0pyQHIOKYMX OOMILLOK Y
BKa3aHWUX ranyssax npoMUC/IOBOCTi MaloTb ¢depoMarHiTHi BnactmueocTi [1-
6]. Tomy ona ix epeKTMBHOro BMAANEHHS 3anNpONOHOBAHO BUKOPUCTOBY-
BaTM BUCOKOLWBUWAKICHUM i €KoNoriyHo 6e3nevyHuirn MeTon MarHiTHOro
OYULLLEHHS B NOMIrpagieHTHIK nopucTin ¢pinbTpytodin 3arpysui. CytreBn-
MU nepeBaramMu AaHOro MeTody € MOXJIMBICTb OYMLLATWU pigKi cepepno-
BMwWa 3 TeMnepatypot Ao 500° C i weuAakicTio ¢inbTpyBaHHSA NOPALKY
1000 M/rop, B TOM Yac K B MEXaHIYHMX PinbTpax WBUAKICTb KONMBAETb-
ca B Mexax 5-50 M/rop. TakoX MeTon MarHiTHOro OYMLLEHHS [03BONSIE
3aTpMMyBaTU OOMILWIKOBI YacTuHKK po3Mipom 0,01-0,1 MKM. A B TnX Tex-
HONMOMYHUX npouecax, Ae Temnepatypa PIAKOro cepefoBULLA CArae
~100° C i BuwWwe, i cepenoBuMLLa € XiMIYHO arPeECUBHMMU, METOL, MarHiTHO-
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ro0 OYULLEHHS MaWXe EOUHUN, AKMW MoXe 3abe3neuyntn edpeKTUBHe
OUYMLLEHHS CepeaoBuLY, Big pepoMarHiTHUX aoMiwok [1-6].

KoHCTpyKUil MarHiTHux ¢pinbTpiB 3a ¢i3MYHO NPUPOAOI AXKepena
MArHiTHOro NOJS YMOBHO MOXXHa NOZINUTU HA TPU TUNUW: NepPLIMA — cone-
HoigHMI (baraTowapoBa eNneKTpUYHa KOTyLKa), APYrMi — 3 eNeKTpomar-
HiTaMK, SKi MicTATb pepoMarHiTHi ocepas, TPeTin — 3 NOCTIMHUMWU MarHi-
TaMu.

MNepwwnn TMn — coneHoiaHi GiNbTpY, ANA AKX XapaKTEPHOK € Has-
BHiICTb 6araTowlapoBnx eNeKTPUYHMX KOTYLLOK, PO3MILLLEHUX Ha NOBEPXHI,
AK NPaBWUO, LUMIHOPUYHUX KOPNYCIB, B 06'€EMi IKMX po3MilytoTb pepo-
MarHiTHi ¢inbTpytodi 3arpy3ku [2; 7]. NepeBarot Takux GinbTpiB € MOXK-
NUBICTb 3MIHIOBATU BEIMYMHY HAMPY>KEHOCTi MarHiTHOro Nons, BUKOpUC-
TOBYBATW CONIEHOIAN 3i 36iNbLUYOYO MArHiTHOK CUI0KD NO XO4Y PYXY pi-
AVHWN, WO GiNbTPYETHCS, MOXKIUBICTb CTBOPOBATY GNOKYNALIMHI KaMepu,
TeXHIYHa NPOCTOTa BMKOHAHHSA pereHepauil 3arpysku. Heponikom Bigo-
MUX COJNeHOIAHUX @INbTPIB € PO3IMKHEHICTb MarHiTHOro KoHTypy. Lle
NPM3BOANTbL A0 BTPAT MAarHiTHOro0 NOTOKY, 3MEHLWEHHS CUI0BOr0 BNJNBY
Ha ¢depoaoMiWwKM i, BIANOBIAHO, 3MeHLWeHHS edeKTUBHOCTI npouecy
oumnwleHHs [2; 7].
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Puc. 1. XapakTep po3nogisy MarHiTHoro noss ¢ifibTpa COJIEHOIAHOMO TUMYy:
a) BxigHun 1 i BuxigHWin 5 natpy6ku; 2 — coneHoin; 3 — GiNnbTpyoUa 3arpysKa;
4 — kopnyc; 6) po3noain nons B pagianbHoOMy HanpsMKy 06’eMy coneHoiga:
1 — B TOpUEBIV NIOWMHI 3 KYNbKOBOM 3arpy3Koio (B, — po3paxyHKoBa iHAYKLUis
B 0OBrOMy COJIEeHOIAi 3 eKBIBAJIEHTHO KiJIbKICTIO BUTKIB Ha OOAUHULIO OOBXU-
HK); 2 — B TOpLUEBi nnowmHi 6e3 3arpy3ku; 3 — nocepenuHi coneHoina
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Y Bi@OMUX MarHiTHMX ¢inbTpax coneHoigHoro Tuny (puc. 1, a), Ha-
npuknag, HiMmeubkoi ¢ipmm «KpadpTBepk — YHIOH», BMCOTa CONEHOIAIB
cknapae L=1,0-1,2 M, a giameTp D=0,35-1,15 M, T06TO BENMYMHA reOMeET-
puyHoro cumnnekcy L/D=1,0-2,85 [7]. Mpu 36inbweHHi NPOAYKTUBHOCTI
MarHiTHoro ¢inbTpa 3a pikcoBaHOI BUCOTU CofleHoIAa 36iNblYyETLCA BE-
NWYMHa pdiameTpa, BignosigHo, BenumunHa L/D 3meHwyeTbes go 1,0-1,5.
Lle npn3BoanTb A0 36iNblEHHS BTPAT MarHiTHOro noTtoky. B pobouyin 30-
Hi, e BigbyBaETLCS NpoUeCc ocagXeHHSA pepoMarHiTHUX OOMILLOK, Ben-
YMHA MArHiTHOro NONS 3MEHLYETLCS, @ N03a COJIEHOIAOM HAMpPYXeHIiCTb
MarHiTHoro nonsa H 36inbwyetbes. MacnopTHi AaHi NPOMUCNOBUX MarHiT-
HUX diNbTPiB BULLEHaBeAeHO! ¢ipMuK CBig4YaTb NPO Te, WO BOHWN CKNaOeHi
6e3 BpaxyBaHHA BTpPaT MarHiTHOro Moss i po3paxoBaHi SK Aas OOBroro
coneHoiga [2; 7]. Ane okpeMUMM OOCAIAXEHHAMU BCTAaHOBMEHO, WO pea-
NbHi 3Ha4YeHHSA BeNMYUHN H Takux GinbTpiB y TPM pasu HUXKYI Bif TUX, WO
3a4eKJlapoBaHi B TexHiYHMX nacnopTax [2; 3; 7].

Ha puc. 1, a noka3aHo xapaKTep po3noiny MarHiTHoro nons cone-
HolgHoro ¢inbTpa. 3HayHa YacTUHA MArHiTHOro NOTOKY CONeHoIna BTpa-
YaEeTbCS B HABKOJNULLHE cepepoBuLue. Ha puc. 1, 6 npeacTaBneHi pesynb-
TaTW BUMIPIOBAHHSA IHAYKLUII MarHiTHOro nons B CONEHOIAI 3 reoMeTpuy-
HUM cumnnekcom L/D=1,1 [2]. Be3 KynbKoBOI pepoMarHiTHOI 3arpysku
AINCHI 3HaYeHHA B B coneHolfi 3Ha4YHO HWMXKYI 3HaYeHHsa B, po3paxosa-
HOro ANA HeCKiHYeHHO AoBroro coseHoiga. BugHo (puc. 1, 6), wo B Aia-
MeTpasibHOMY Mepepisi nocepeauHi coneHoiga BennymHa B B 1,6-1,9 pa-
31, @ B TOpPUEBIN NIoOWMKHI B 2,4-3 pa3u MeHwe B, (kpuBa 3). Mpu 3anos-
HEHHI ConeHolga KyNbKOBO GepoMarHiTHOK 3arpy3Koto, pi3HMUSA B 3Ha-
yeHHAX B nposABnaeTbes we B 6inbLwin Mipi (kpuea 1). B npuocbosin yac-
TWHI 3arpy3Ku, B MOPIiBHAHHI 3 NPUCTIHHO, BESIMYMHA IHAYKLIT BinbLl HixX
B 2 pa3u MeHLa.

YacTuMHa nepepisy coneHoiga, B AKOMy ¢epoMarHiTHa 3arpy3ka Ha-
MarHiyyeTbCcs HeoCTaTHbO, cknagae 40-50% (puc. 1, 6). JocnigxeHHAMM
BCTQHOBJIEHO, WO KPUTEPIEM, SKMA XapaKTepU3yeE YacTKy BTPAT MarHiT-
HOro MOTOKY COJIEHOIAA, € BENMYMHA reoMeTpuyHoro cumnnekcy L/D
(L - Bucota, D - giameTp coneHoiga) [8].

B coneHoigHMx ¢inbTpax HeobxiaHOI eEeKTUBHOCTI NpoLecy o4u-
LWEeHHS MOXXHa A0CArTU 33 PaxyHOK CTBOPEHHS YMOB OAHAKOBOI epeKTu-
BHOCTi MpoLEeCy O4YMLLEHHA 33 06'eMOoM inbTpytoyoi 3arpysku. Lle pocs-
raeTbCA B HOBI KOHCTPYKLIii MarHitTHoro ¢inbtpa [9], wo HaBegeHa Ha
puc. 2. Kopnyc 1 MarHiTHoro ¢inbTpa 3ano0BHEHMM NOPUCTOK 3arpy3Kot
2, Ha 30BHILLHIN NOBEPXHI KOpMNyca po3MillleHa HaMarHivyw4a cuctema 3,
a y BXiQHiM 4acTMHI Kopnyca, B MicLi noaadvi cepeaoBuLla, WO OYMLLYETb-
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CSl, PO3MiLLEeHi HAanpaBnsawYi NNOWNHN 6, AKi YTBOPKOWTbL 0OOATKOBI Ka-
Hanu, 3anoBHEHi INbTPYHOUYOK 3arpyskow 2 3 Pi3HUM TigpaBAiYHUM
OMnopomMm, a B Kopnyci ¢inbTpa po3MilLeHi HAaCKpPi3Hi HEMPOHUKHI 060S1I0H-
K1 9 opieHTOBaHI 3a HaNPSIMKOM pyXy CepeAoBMLLa, L0 OYUNLLYETHCS.

A-A

Puc. 2. CxeMa MarHiTHoro ¢inbTpa 3i 3MiHHMM rigpaBAiYHUM ONOPOM Ta
BiQMNOBiOQHI Nepepi3un

MNpu BKNKOYEHIM HaMarHivyudin cucteMi 3, no natpybkam 4 oumnwy-
BaHe pigoke (BogHe) cepepoBulie nocTynae B kopnyc ¢inbtpa 1. MNpwu
NPOXOOXKEHHI KaHaniB, yTBOPEHUX NAOWMHAMN 6, BHACNIAOK Pi3HOrO rig-
paBniyHoro onopy 3arpysku 7 (y surnagi ¢epoMarHiTHUX KynbKonogi6-
HWUX rpaHyn), abo B iHWOMY BUNaAKy 3arpy3ku 8 (y Burnagi nnactuH) oc-
HOBHWM NOTIK OYNLLYBAHOI0 PigKOro cepeAoBULLLA PO3AINAETLCA HA AeKi-
NbKa MNOTOKIB 3 Pi3HUMWN LUBUAKOCTAMMU, 3HAYEHHS SKMUX BULLE B TUX 30-
Hax, Ae Hanpy»eHicTb (iHAYyKUiA) MarHiTHoro nonga 6inbwa. B noganbwo-
MY MNOTOKM CepenoBMLLa, WO i30/1b0BaHI OAWH Big OOHOM0 HACKPi3HUMU
HENPOHUKHUMMK 000/I0HKaMN 9 pyxalTbCa Yepe3 HaMarHiyeHy 3arpysky
2, B AIKi B TOMKAX KOHTAKTYy FPaHys 0Cag)KyrTbCS 3ai30BMICHI AOMill-

254



@ BicHuk
HYBInM

kun. OunuweHe cepenoBuLLe BUBOOUTbLCA NaTpybkamum 5.

licna HacuyeHHSs 3arpy3ky OOMIWLKaMW NPUNUHAKOTb NoAayvy 04u-
LLYBAHOro cepenoBuULLa, BigKIYaOTb HaMarHiyytody cuctemy 3 1a npo-
MMBAaOTb 3arpy3Ky BOAONOBITPAHOK cyMmiwwio. llicna 3akiHYeHHs pere-
Hepauil 3arpy3Ku nepekanyatoTb QiNbTp B PEXUM Npouecy 04UCTKU. Pa-
Hille BCTAaHOBJIEHO, WO iHOYKUIS B MarditHoro nonsa B 3arpys3ui, a 3Ha-
YMTb | HANpPY>XeHicTb nona H, 3MeHWyTbCA B pagiaNbHOMYy HanpsMKy
Kopnyca ¢inbTpa: BiA NPUCTIHHOT 0611acTi [0 LEeHTPanbHOT — NPUBAN3HO B
2 pa3u, Tobto H,/H,~2, pe H,, H,— HanpyXeHicTb Nonsa BianNoBiaAHO B
MPUCTIHHIN Ta O0CbOBIN obnacTi Kopnyca. Buxopgaum 3 nocTtinHocTi Benu-

YMHU ﬁo’”/qu (V(p — WBMWAKICTb GiNbTPyBaHHA) AN CTBOPEHHS OQHAKO-

BMX YMOB MPOLLECY OYMCTKM NO 06'€My 3arpy3Ku, BUSHAYAEMO, LLLO 3MEH-
LUEHHS HaNpPY>XeHOCTI NoNs B 2 pa3u BiANOBiIfA€ 3MEHLUEHHIO WBUAKOCTI
oinbTpyBaHHa B 1,7 pasu, 10670 Ven1=(1+1,7)Veo1, A€ Von1, Vo1 BiANOBIA-
HO WBWAKOCTI GiNbTPyBaHHSA B NMPUCTIHHIN Ta NPMOCbLOBIN obnacTax 3a-
rpy3Ku. 3 BpaxyBaHHAM Pi3HMX LUBMOKOCTEN B NPUCTIHHIN Ta NPUOCLOBIN
obnactax kopnyca ¢inbTpa CNiBBIAHOWEHHS BTPAT Hanopy Aas umx ob-

nacten Ma€ BUrnNagq
5

0,2
p.»c v .L - . 7
ap, M g g 017Vl =(1+17)"
AP, 175/’.»C-V0’25'L v

PEENFIEL “Vn
ne AP, — BTpaTu Hanopy B NPUCTIHHIA obnacTi 3arpyskun, AP — BTpatu

Hanopy B 0CbOBIM 06nacTi 3arpy3Kku, o, — WiNbHICTb PIANHMN, LLO OYULLY-
ETbCHA, V — KiIHEMATU4HA B'A3KICTb, L — AOBXMWHA 3arpy3Kku, @ — nopwuc-
TICTb 3arpy3Ku, d — xapaKTepHU PO3Mip rpaHyn 3arpysKu.

[na ogHakoBOT epeKTUBHOCTI pobOTK 3arpy3Kn B MPUCTIHHIN | npu-
OCbOBIM 06nacTax Kopnyca, BigAiIeHNX 0AVH Bif O4HOM0 HEMPOHUKHUMM
060/10HKaMK, TUCK OYULLYBAHOI0 CepeafoBULLA HAa BUXOAI 3 LWapiB 3arpy-
3KW, PO3MilLeHUX MiX 0B0SIOHKAMK i KOpNycoM, NOBMHEH OYTM OgHaKo-
BUM. 3 BpaxyBaHHSIM OOHAKOBOro TUCKY i OQHAKOBOI WBWAKOCTI noaavi
OYMLLYBAHOMO PiQKOro cepedoBuLLA B OOAATKOBMW KaHan 3 3arpy3Koto
OTPUMAEMO, WO AN CTBOPEHHSA HEOOXiQHUX LWBMAKICHMX NOTOKIB B LWa-
pax 3arpy3ku HeobxigHO B [OOATKOBMX KaHanax CTBOPWUTM CMiBBiAHO-
AP, 1 1

AP, (1=, (1+2,53)
BukopucTtoBytoum HaBeaeHy Bue GopMmyny ons BU3HaA4YEeHHS BTpaT
Hanopy, 3anuweMo CniBBIOHOWEHHA ANS BUM3HAYEeHHS MapameTpiB 3a-

rpysKu

LEHHS BTPAT Hanopy, piBHe
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AP() L" V’;JS L" V’;JS Lo a)n + dn = .
ap, " 0d®) o T\ a,) la,) TTE

n n o o

ne Lo, L, — nOBXWHa 3arpy3kun B 0CbOBIN i NPUCTIHHIN obnacTax, ,,®, —

MOPUCTICTb 3arpy3KuM B NPUCTIHHIN | 0OCbOBIM obnacTax BignoBigHo, d,, d,
— XapaKTepPHUIM po3Mip rpaHyn 3arpy3Ku B NPUCTIHHIN | 0CbOBIN obnacTax
BionoBigHo.

PaHUYHi BeNMUYMHYM 3MiHM NapaMeTpiB 3arpy3ku (1-2,53) BubpaHi 3
YMOBM 3MiHM HANpPy>XeHOCTI MarHiTHOro Nons B pajiaJibHOMy HanpsMKy
Kopnyca ¢inbTpa nNpu pi3HOMY CNiBBIQHOLWEHHI AOBXWHW CONeHoIAa Ao
noro giameTpa. Tak ansa posroro coneHoiga L/D>4 (L — noBXxunHa coneHo-
ina, D — miameTp coneHoiga) Hanpy’KeHiCTb MarHiTHOro Nons B pagiaib-
HOMY HanpsIMKy Kopnyca ¢inbTpa NPAKTUYHO CTana, a 3Ha4YUTb CNiBBIg-
HOLEHHS WBMAKOCTEN B Wapax 3arpysku pisHe 1. [lna KopoTkoro cone-
Hoiga L/D=1 Benn4mnHa Hanpy»>XeHOoCTi NONs 3MIHIETLCS B 2 paswu, WO Bi-
AMNOBIAA€E CMiBBIAHOLWEHHK NapaMeTpiB 3arpysku, pisHoMy 2,53. Benu-
YMHY CMIBBIQHOLWEHHA B KOXHOMY KOHKPETHOMY BMMaAKy BuMOMpawTb
BUXOASIYM i3 3MEHLUEHHSA HANpPYy>XeHOCTi Nosis B OCHOBHIN o6nacTi kopny-
Ca B MOPIBHAHHI 3 NPUCTiHHOI obnacTi. Tak, Hanpuknag, npu 3MiHi Ha-
npy>eHocTi nons B 1,5 pasu wWeMAKicTe GinbTpyBaHHSA HEOBXIOHO 3MEH-
LUNTK B 0CbOBIM obnacTi B 1,36 pa3n, a napamMeTpu 3arpy3ku, BianoeigHo,
BMOpaTn 3 HaBedeHOro Bue cniBBigHoweHHs piBHoro 1,71. CyTteBumn
BMAMB HA WBUAKICTb PiNbTPYBAHHSA MA€E MNOPUCTICTb 3arpy3ku. Tak B pa-
HOMY BMNAaAKY NPV OAHAKOBIM AO0BXMWHI 3arpy3ku L i 3 BpaxyBaHHAM no-

pUCTOCTI 3arpyskum B MPUCTIHHIN | ocboBi obnactax d,=0,6mm,
d,=0,56 vm, oTpuMaeMo, WO BenAMYMHa nopuctocTi o, =0,50,

@, =0,45. LLinaxom BM6OpYy ONTUMaNbLHOMO WBUAKICHOrO PEXUMY B Npu-

CTiHHIM | NPUOCLOBIN 06NACTAX 3arpy3KM AOCSAra€TbCs BUPIBHIOBAHHSA
YMOB MpOLIECY OYUCTKMW, 30iNbLUEHHS EMHOCTI NOTrMIMHAHHSA 3apy3Ku Ta
ebEeKTUBHOCTI OYMUCTKU BLINIOMY.
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ELECTROMAGNETIC FILTER WITH VARIABLE HYDRAULIC RESISTANCE
FOR LIQUID ENVIRONMENTS PURIFICATION

The results of investigations of magnetic field distribution in solenoid
magnetic filters was shown. Based on researches it was established
that the magnetic field induction in the volume of solenoid distributed
in such way that the magnetic induction in the near-wall zone in 2-2,5
times more than the induction in the axial zone. The loss of the
magnetic field in the «short» solenoids can reach 50% or more. It was
set the rational value of geometric simplex L/D at which the
magnetization of ferromagnetic nozzle is uniform and the number of
areas with low value of magnetic field decreases. A new design of
magnetic filter with special channels in which creates a different
hydraulic resistance to the liquid medium was proposed. It was shown
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the calculations of pressure loss in the near-wall and axial zones of
magnetic filters and the ratio for determine the parameters of filtering
nozzles was calculated. By choosing the optimal speed mode in the
near-wall and axial zones, achieves the alignment of purification
process conditions, increases absorption capacity of nozzles and
effectiveness of purification in general.

Keywords: magnetic purification, ferromagnetic filtering nozzle,
geometric simplex, magnetic field induction.

FapaweHko A. B., K.T.H., aoueHT, NapaweHko B. U., K.T.H., AoueHT,
UBaHoB A. A., ctyaeHT (HaunoHanbHbI YHUBEPCUTET BOAHOIO
X03A1CTBa U NPMPOAONOSIb30BaHMs, I. POBHO)

3NIEKTPOMATHUTHbIN ®UJIbTP CO CMEHHbIM
rMAPABJIMMECKWUM COMPOTUBJIEHUEM OJ1 OYUCTKU
XWOKUX CPEL

MpuBepeHbl pe3ynbTaThl UCC/IEAOBAHUIA XapaKTepa pacnpeaeneHus
MHAYKLUMU MarHMTHOro nons B punbTpax coneHompHoro tTuna. NMpea-
NOXXeHa HOBasi KOHCTPYKLMSA MarHUTHOro GpunbTpa co cneunanbHbIMU
KaHanamu, B KOTOpPbIX CO3AaeTCA pa3Hoe rmapaB/iMyecKkoe ConpoTmuB-
NeHue XXuAKon cpepe, Kotopas ounwiaerca. lMpuseaeHbl pacyeTbl No-
Tepb Hanopa B NPUCTEHHOW U 0CeBOM 30HaAX MarHUTHoro punbTpa u pa-
CCYMTAHO COOTHOLLEHUE ANs onpeaeneHns napaMeTpos punbTpylolen
3arpysKu.

KniouyeBble cioBa: MarHuTHasa ouncTKa, peppoMarHuTHas GunbTpytro-
LWasa 3arpy3Ka, reoMeTpuYeCKMn CUMMJIEKC, MHAYKLUMA MarHUTHOro no-
ns.
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