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SMART LUNGMOTOR: AKTUBHbIN KITANAH BbIQOXA

1.0. lWabypoe, E.A. Mapzaukas

AKTUBHBIM KJIallaH BbIIOXa — KOHCTPYKTHBHBIN 3JIEMCHT ammapara MCKYCCTBCHHOW BEHTHJIIIIUHU JICTKHX,
KOTOPBIi MpefHa3HAYeH sl MOAIEPIKAHHS [[eJIeBOr0 JABICHUS B ABIXATCIbHBIX MYTSX U B TO XK€ BpeMs IS
obecriedeHrst BO3MOXKHOCTH KOHTPOJISL HAJl CIIOHTAHHBIME JIBIXaHUSIMHU MAIIMSHTa BO BPEMsI HHCIIHPATOPHOH (a-
3Bl BEHTHISIIIUK ¢ KOHTPOJIEM 1O JaBJICHHUIO.

KoHcTpyKiums mprBo/ia aKTHBHOTO KJIAITaHa BBIIOXA MPEACTABISIET cOO0H JIMHEHHBINA ABUTATENb MOCTOSH-
HOT'O TOKa CO BCTPOEHHBIM B €r0 KOPITYC MOCTOSIHHBIM MarHUTOM M qatdukoM Xoiuia. [l Berbopa onTumab-
HBIX pa3MepOB KOHCTPYKTHBHBIX 3JICMEHTOB JBUTATENS B PaMKaxX MOCTIDKCHUS HEOOXOIMMOTO TEXHHYECKOTO
pe3ynbTaTa Tpedyercs pelleHHe 3aayd ONTUMHU3ALNH, Iepes IPOBEICHHUEM KOTOPOH, OTHAKO, CICIYET Olle-
HUTH BIMSIHAE OTICIBHBIX 3JIEMEHTOB KOHCTPYKIUH ABHUTraTesst Ha 3G ()EeKTUBHOCTh UCIIONB30BAHHS MAIIMHBI U
OBICTPOJICHCTBIE, YTO MO3BOJHT ONPEICIUTh 3aBUCHMBIC M HE3aBHCHMbIC IIEPEMEHHbIE (pa3Mephl IIEMEHTOB
KOHCTPYKIIMH) JJIS TIOCICTYOUICH TTOCTAHOBKH U PEIICHUS 3a1a4d ONTHMAIILHOTO MPOSKTHUPOBAHHMS.

MetomoM pacyera MoOJICBOi 3a1aud B MPOrpaMMHOM MakeTe Maxwell mpOBOAUTCS aHANN3 BIUSHUS TaKUX
mapaMeTpoB (pa3MepoB IEMEHTOB KOHCTPYKIIMH) KaK: HaMETP ¥ BBICOTa MarHUTA, TONIINHA M BBICOTA 0OMOT-
kd. JIJis cpaBHEHHS PE3yJIbTATOB PACCUUTHIBACTCS KOAPPHUIUCHT HCIIOIb30BaHMS MAIITHHBI U OBICTPOICHCTRHE.

Cpenu 3JIEMCHTOB KOHCTPYKIIMU JTHHEHHOTO IBUraTess MOCTOSHHOTO TOKAa PacCMAaTPHUBACMOTO THIIA HAH-
6onee 2 dexTHBHOE BIMSHKE, C TOYKH 3peHHs KOIP(HUIMEHTa HCIIOIb30BAHUS MAIIHHBI U OBICTPOICHCTBHS,
OKa3bIBACT yBEJIMYCHHE JHaMeTpa MarHnTa, B TO BpeMsl Kak HauMeHblni 3G deKT mocturaercs mpu yBeinde-
HUH BBICOTBI OOMOTKH. TakuM 00pa3oM, B pe3ysbTaTe MPeABAPUTEIBHON OIICHKH MOXHO YTBEp)KIaTh, YTO B
ciiyyae BbIOOpa OBICTPOMCHCTBHS KaK KPUTCPHUS KauyecTBa, ONTHUMAILHOE MPOCKTHPOBAHHE OYIET JOCTUTHYTO
MpU YBEJIMYCHUH MMapaMETPOB MAarHUTa [0 MAKCHMAIIbHO JOIYCTHMBIX P MHHAMAIGHOM 3HAYCHUH BBICOTHI
o6moTku. CiemoBaTebHO, B COOTBETCTBUH C ONPEACICHHBIM KPUTEPUEM ONTUMATBHOCTH MPOBEICHHbIA aHa-

JIU3 1aeT BO3MOXXHOCTh OLIEHUTh BEPOSTHBINA IMYTh ONTHMH3ALIUHU.
Kniouesvie cnosa: nunetinbvili 0sueamens, KOIPGuyUeHm UCHOIb308AHUAL MAWUNDL, Dblcpoldelicmaue, Me-

MO0 KOHEUHbIX J/IeMEHMO8.

Cy1mHocTs paboThl aKTUBHOTO KJIalaHa BbIJIOXa B
obmelt cucteme ammapata MBJI 3akmouaercs B TOM,
YTO CUCTEMAa YIPaBJIEHUS KJIalaHOM, MEHSsS COMpo-
TUBJICHHE BO3JyXY, 00CCICUNBACT ITOCTOSHHOE TPe-
MUCaHHOE JJaBJICHHUE B JbIXATEJbHBIX MYTIX B TEUCHUE
BCEro 3a/laHHOr0 BPEMEHHOro uHTepBaja. OgHaKo B
peaNbHON KIMHMYECKOH curyauuu annapar MBJI ne
yCcrieBaeT MCHOBEHHO CpearnpoBaTh Ha BBIIOX Mallu-
enTa [1]. Mckimrouenne Maneuiei 3a1ep KKy BbII0Xa,
OCOOEHHO TpPH TOMBITKAX CIOHTAHHOTO JBIXaHUS BO
BpEMSI MHCIIUPATOPHOW (a3bl, A1 UCKIIOUYECHUS TaK
Ha3biBaeMoro KoH¢umkra annapara UBJI u nanuenra,
SIBIIIETCS. OMHUM M3 OCHOBHBIX MOKa3aTesed aKTUBHO-
ro KJlaraHa BbIIOXa.

Cpean mociegHUX TEXHUYECKHX pELIeHHH ciie-
JlyeT OTMETHUTh 3JEKTPOMArHUTHBIM KJamaH BbIIOXa
anmnapara MCKyCCTBEHHOW BEHTWISLIMM JIETKUX amMe-
pukaHckorr kommanum Hamilton Medical [2], koTo-
pBIi COCTOMT W3 KOpIyca, MarHUTOIPOBOA, MOCTO-
SSHHOTO MAarHuTa, COJICHOWJa, MEMOpaHbI, SIKOpS C
MpYKUHOW U IITOKOM. HemocTtaTkoM JaHHOTO TEXHU-
YECKOTO PpeIIeHUs SBISETCS HEJOCTaTOYHO BBICOKOE
OBICTpOJICICTBIE BBUY HATUYHUS TaKOTO HHEPITUOH-
HOTrO 3B€HA Kak MpYy>KuHA. [[1s MUCKIIIOUEHUs! JaHHOTO
HEJOCTaTKa MpeularaeTcsi MNPUMEHEHHE JHMHEHMHOro
AMEKTPONPHUBO/Ia MMOCTOSTHHOTO TOKa, KOTOPHIH oOec-
IIEYNAT BBICOKHE ITOKA3aTeIH PaOOTHI MPH MUHHMAIb-
HBIX TabapuTax. [ BBIOOpa ONTHMANBHBIX Pa3MepOB

KOHCTPYKTUBHBIX 3JIEMEHTOB JIBUTATeNsl B paMKax
JIOCTIKEHUS. HEOOXOMMOTO TEXHUIECKOTO pe3yIIbTa-
Ta TpeOyeTcsl pelleHue 3amadynm ontuMmusarun. [lpu
MPOBEACHUH PACcUYCTOB MPOCKTHPYEMOTO O0OBEKTa He-
00X0MMO BBIICITUTh HEKOTOPYIO COBOKYITHOCTH HE3a-
BHCUMBIX KOHCTPYKTHUBHBIX IapaMETPOB, 3HAYCHUS
KOTOPBIX OJHO3HAYHO OIPENENAIOT BCE OCTaJbHBIC
napaMmeTpbl ¥ XapaKTEPUCTHUKH, B TOM YHCIIE 3HAYCHHUS
KpHUTEpUs ONTUMAaIBLHOCTH. B maHHOM city4yae B Kade-
CTBE HE3aBUCHMBIX IIEPEMEHHBIX MOTYT BBICTYNATh
TaKUe MapaMeTphbl AEMEHTOB KOHCTPYKLIUHM KaK Jua-
METp M BbICOTA MAarHMTa, TOJIIMHA U BbICOTAa OOMOT-
KW, BIHSHHE KOTOPBHIX Ha oO0myro 3¢dekTuBHOCTH
HCTIONB30BaHUS MAIIUHBI CIIEAyeT MpeIBapUTEIHHO
OIICHUTb, YTO TIO3BOJIUT ITOCTPOUTH IPOTHO3 PEUICHUS
3a[a9d ONTHMHU3AIUH.

Hauboiee anexBaTHOE peabHOMY JIIEKTpOMEXa-
HUYECKOMY YCTPOWCTBY MAaTeMaTHYCCKOE OIHUCAHUE
MOKHO TMOJYYHTh INPH PELICHHH MOJEeBOW 3aJadH.
Cpenn METOJIOB YHCICHHOTO pelIeHUs TudepeHIy-
ANBbHBIX YpaBHEHHUI Moyl HamOoJbIee pacIpocTpa-
HEHHE TOJYYHJI METOJl KOHEYHBIX DJIEeMEHTOB. Perre-
HHE I0JICBOI 3a/1aull METOZOM KOHEUYHBIX JJIEMEHTOB
MIPEIIOIaracTCsl MPOBOAUTE C WCIIONB30BAaHUEM IIPO-
rpammHOro makera Maxwell [3, 4].

JIuHeHbIN 3eKTpOABUraTENb MPEACTABISET CO-
001 ANEKTPHYCCKUI ABHUTATEh, B KOTOPOM IIOIBHIK-
Has 4acTh HE BpalmacTcs, a JIMHCHHO IepeMeriaeTcs
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O] ACHCTBHEM SIIEKTPOMArHUTHOTO IIOJI1 B BO3AYIII-
HOM 3a30pe, UCTOYHUKOM KOTOPOTO SIBISETCS MOCTO-
STHHBIA MarHUT. CHIIBI 3JIEKTPOMArHUTHOTO B3aMMO-
NIEHCTBUS TOKA SKOPS C MOJIEM BO30YKICHHS CO3IAf0T
TATOBOC AJIEKTPOMATHUTHOE ycuiue F, B IIOCKOCTH
SIKOPsI, KOTOPOE MPUBOJAUT K MOCTYIATEIBHOMY TIepe-
MenieHnio. KOHCTpYKTHBHAs cXxema MpHBOJA Mpe-
craBieHa Ha puc. 1 [5].

B menom snextponpuBox paboTaeT CIEAyOIINM
obpazoM. [latunk Xomma 6 ompeAesieT MOJ0KEHHE
00BeKTa PeryIupoBaHuUs, KOTOPBIM SIBISIETCS MeMOpa-
Ha, OCYIICCTBILIIOMIAS PETyTUPOBAaHUE MPOXOIHOTO
OTBEPCTHA B JIMHUH BBIIOXa TANMCHTA, ITyTEM Mpeod-
pa30BaHMS JTHHEHHOTO IEPEMEIICHUS IKOps 4 TBUTaTe-
TS B HAIIPSDKCHUE, MTO3BOIIIIONICE OMPEACIUTh TEKYIIee
mojiokeHne. B To ke BpeMs TpeOyemoe MOJOKCHHE
00BEKTa pEryJMpoBaHMs TIOCTYMAeT B MpoOrpammy
YIOpaBJICHUS OT LEHTPAIBHOTO IpoIieccopa. 3HaYCHHE
CKBO)XHOCTH BBIUHCIIIETCS COIJIACHO 3aJIOKEHHOH B
MIPOrpamMMy CHUCTEME aBTOMATHUECKOTO PETYINPOBAHIS
Ha OCHOBE MPHHIINAIA YIPABJICHHUS MO OIHOKe. YTpaBs-
JISIFOIME UMITYJIBCBI C TpeOyeMoil BEeNWYMHON CKBaXK-
HOCTH B COOTBETCTBHU C IBYXTaKTHOW PEBEPCHBHOM
MOCTOBOU CXEMOU MOCPEACTBOM YCHIIUTENS MOIITHOCTH
HMITYIIECOB YIIPABJICHUS TIOCTYIMAIOT Ha OOMOTKY IIBH-
rarens. @opmupyercs HEOOXOAUMOE TATOBOC YCHIIHE
JUTSL YCTPaHEHHS OIIMOKHM MEKIY 3aJaHHBIM H TEKYIITUM
MOJI0KEHIEM MeMOpaHbI, a TaKXKE MPOUCXOIUT (PUKCH-
poBaHue TpeOyeMOro MOJIOKEHUSL.

OcHoBHbBIE TpeOOBaHUS, KOTOPHIM JIOJDKEH OTBE-
4aTh PAacCMAaTPHBAEMBIH 3JIEKTPOIPHUBOJ:  YCHIINE
repMeTv3anuu kianaHa — 2,5 H, HanpsbkeHue nuTa-
Hus — 24 B, nuamna3oH nepeMenieHus — 4 MM, BpeMeHs
MTO3UIIMOHUPOBaHUS — He Oojiee 50 Mc, pexkuM paboTHI
MIPOJAOJDKUTEIBHEIH, pabouee TON0KEHUE B IPOCTPaH-
CTBE — MPOU3BOJIFHOE, TPU IKCIUTyaTallid B MaKpO-
KIIUMAaTHYeCKOM palioHe C YMEpPEHHBIM KIHMATOM
U 4- KaTeropuu pa3MeUICHHs U JKCIUTyaTallud B
MOMEIICHUAX (00BeMax) ¢ HCKYCCTBEHHO PETYIUpye-
MBIMH KJIUMaTHYECKUMHU YCIOBUAMH. OpPUEHTHUPOBOY-
Hble Ta0apuTHBIE pa3Mepbl JBUTATENs: BBICOTA HE
JIOJDKHA TIPEeBBIIATh 36 MM, TuaMeTp He JO0JDKHA mpe-
BBIIATH 37 MM.

Bribepem mocTossHHBIM MarHUT (0003HAYEH TOA
HOMepoM 3 Ha puc. 1) u3 marautHoro cruiaBa NdFeB
(HeomMM-Kene30-00p) ¢ TmapaMeTpaMH OCTATOYHOM
uHaykuu B, = 1,22 Tn u KOApUUTUBHOHN cuie Mo
Hamaranuennoctd H, = 1120 k4/m. HeomumoBbie
MarHuThl O0JIAJar0T HAWMOOJBIIEH MAarHUTHOM CHIION
M3 BCEX IMOCTOSHHBIX MAarHUTOB, 3HAYWUTENBHO IIpe-
BOCXOJST MO YCTOMYMBOCTH K pPa3MarHUYUBAHUIO
marauthl Tuna FOHJIK (AINiCo), 00magaroT BEICOKOM
OCTaTOYHOM MAarHUTHOM MHIYKUUEH U COXPaHSIOT
COCTOSIHUE HAMAarHWYeHHOCTH B T€UCHUE JJTUTEIHHOTO
BpeMeHH [6].

Jis peppoMarHUTHEIX YY9acTKOB (KOPIYC M Mar-
HUTOIPOBON) IpuMeM MapKy ctanu Ct3.

[lepBoHauanEHO HEOOXOOUMO 3aJaThCS HEKOTO-
PBIMH MHHHUMAJIEHO BO3MOXHBIMH JUIS BBITTOJHCHHS
TpeOyeMBIX 3aad rabapuUTHBIMH pa3MepaMu JBUTATE-

JIT U pa3sMepaMH 3JIEMEHTOB KOHCTPYKLMH. OCKHU3
YacTH JIBUTATENsI C OCHOBHBIMU pa3MepaMH M BBEJCH-
HBIMH 0003HAUEHUSAMH IIPEACTaBIICH Ha PUC. 2.

B pamkax orpaHHYEHHBIX Ta0APUTHBIX Pa3MEpOB
JBUTATENIl YIIy4YIICHUS BBIXOAHBIX XapaKTEPUCTHK
MOJKHO JIOOHMTBCS 332 CUET BapbUPOBAHUS CIIEAYIOIINX
mapamMeTpoB (pa3MepoB 3JIEMEHTOB KOHCTPYKIIHN):

1) yBenmudeHue nauamerpa (GeppoMarHUTHOM
BCTaBKHU (MarHUTOIIPOBO/IA) M MAarHUTA,;

2) yBeIM4YCHUE BEICOTHI MAarHUTA;

3) yBeIHMYeHHE TONIIUHBI OOMOTKH (S,5):

a) IpY HEM3MEHHOM JHaMeTpe IPOBO/JIa;
0) 3a cueT yBeIMUYCHHUS JUaMeTpa MpOBO/a;

4) yBenmmdeHNe BEICOTH OOMOTKH.

-

3

E B L
-

Puc. 1. KoHcTpykTMBHasi cxema npuBoga (1 — kopnyc,
2 — marHuTonpoBoA, 3 — MarHuT, 4 — AUMINeKTPU4YecKun
AAIKOPb C OOMOTKOM, 5 — CUrHanbHbIN 3NEeMEHT AaTyvka
NONoXeHUsA AKOPA, 6 — YyBCTBUTENbHbLIW 3IEMEHT AaT4Yu-
Ka MonoXeHus AKops, 7 — KpbILWwKa, 8 — MArkue ynopsil,

9 — BbIXOAHOM LUTOK)
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Jlist ynoberBa rpaMuecKoro mpecTaBiIeHHs pe-
3yNIbTAaTOB BIMSHHUE ITapaMETPOB OLCHUBAJIOCH B JHa-
na3oHe oT 0 MM (HauanbHas KOHOUTYpaIys) 10 2 MM
cmaroM d = 0,2 mm.

3a KpUTepuil ONTUMM3ALMU PAIOHAIBHO IpH-
HATH KO3 HUIHUEHT NCII0Ib30BaHUS MAIIUHEI [8]:

F,

TAT

k, = —2—
JIZ-R,

Pe3ynbTaThl pemeHns moyieBoi 3a1auu Ul HeKo-
TOPBIX 3HAYEHUH AMaMeTpa MarHuTa IPeCTaBICHbI
rpaduyecku Ha puc. 3 u puc. 4 B Buje rpadukos me-
PEXOIHBIX IMPOIECCOB IMEPEMEIICHUS SKOPS U CHIIBI
TATH B 3aBHCHUMOCTH OT BPEMEHH COOTBETCTBEHHO.
IIpy wu3MeHEeHUH JAPYTHX MapaMeTpoB (IJIEMEHTOB
KOHCTPYKLIMH) PEe3yNIbTaThl MpPEICTABISIOTCA aHAJO-
THYHBIM 00pa3oM.

‘Fr, H

Ha puc. 5 u puc. 6 npencraBieHbl CpaBHUTEINb-
HBIE 3aBUCUMOCTH k, U t,, OT IIara N3MEHEeHHs Iapa-
METPOB JUIS BCEX MPENYCTaHOBJICHHBIX H3MEHEHHUI
KOH(pUTypauuu.

AHanu3 MOJyYeHHBIX PE3yJIbTaTOB I1OKAa3bIBACT,
YTO B 33/IaHHBIX OIPAaHUYEHHBIX TadapuTax JABUTATEIs
Hamnbosnee 3pPEeKTUBHBIM, C TOYKU 3peHUS KOIPPHIIH-
€HTa UCIIOJIb30BAHMS SIBIISICTCS] YBEINYEHHE TOJIIIUHEI
OOMOTKH ¢ HEM3MEHHBIM JHaMeTpOM IIPOBOJA, OJHA-
KO, C TOYKH 3pCHHUSI OBICTPOJECHCTBHS, IPU TAKOM H3-
MEHEHHH KOH(HIypanun HaOIIoJaeTcsl XyAIIMH pe-
3ynbTat (48 Mc). Xynmmid pe3yipTat 1o k, oTMedaeT-
csl B CJIydae yBEIMYEHHs BBICOTHI OOMOTKH, IPH 3TOM
YBEJIMYCHUE BBICOTHI OOMOTKH MPAKTHYECKHU HE BIIHSA-
eT Ha 3(QPEeKTUBHOCTh HCIOJIb30BaHUA MamnHbL. Ca-
MO€ BBICOKOE OBICTpO/ICHICTBUE JIOCTHrAeTCs IPH yBe-
JIMYCHUH TOJIHHBI OOMOTKH C OJHOBPEMEHHBIM YBe-
TUYeHneM Jauametpa nposoaa (18 mc).

0.00 \

0.00 5.00 10.00 15.00 20.00

2500 30.00 35.00 40.00t, Mc

Puc. 3. Mpacduku nepexoAHbIX NPOLECCOB CUIlbl TAMN ANA Pa3fIMYHbIX 3HaYeHUI AnameTpa MarHuTa
(1-D,=24mMm,2-D, =23.2MM,3-D,, =22.4MM,4-D,, =21,6 MM, 5-D,, = 20,8 MM, 6 — D,, = 20 MM)
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Puc. 4. Mpacduku nepexoAHbIX NPOLECCOB NepemelLeHUsi AKOPS ANs Pa3fuMyHbIX 3Ha4YeHUA AuameTpa MarHuta
(1-D,=24mMM,2-D,, =23.2MM,3-D,, =22,4MMm,4-D,, =21,6 MM, 5-D,, = 20,8 MM, 6 — D,, = 20 MM)
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B kauecTBe ONTUMAIBLHOTO U3MEHEHUS] KOHPUTY-
panuu CleAyeT CYMTaTh yBEIUYEHHE JUaMeTpa Mar-
HHUTA, TIOCKOJIbKY B 3TOM CJIy4ae MPOUCXOAUT 3HAYM-
TEJIbHOE yBEJIMYCHUE KOI(PPUIMEHTa HCIIOIb30BAHUS
U OTHOCHUTEIHHO BBICOKOE ObIcTpojeiicTBhe (20 McC).
OcraBinecss He3aBUCHMbIE TEPEMEHHBIE Ha OCHOBE
MPOBEJCHHOTO aHAM3a MOYKHO PAcCIOJIOKHUTh B Clie-
JyIOIIe MOCIeI0BATEIbHOCTH COTJIAaCHO YOBIBAaHHUIO
CTETICHU UX MOJIOKUTEIBHOTO BIMSHHS HA XapaKTepH-

CTHKH JBHTaTeNs: BBICOTa MAarHUTA, TOJIIINHA U BBICO-
Ta 00MOTKH. Takum oOpa3oM, Ipolexypa ONTUMH3A-
IIMM JIOJDKHA CTPEMHTHCS YBEIMYUTH HapaMeTpsl I0-
CTOSIHHOTO MarHuTa 10 MAaKCHMaJbHO JIOITyCTHMBIX
3HaYCHMH, BBICOTAa OOMOTKH OYAET CTPEMHTHCS K MH-
HUMyMY BBHIy TOTO, YTO OHA OKa3blBaeT ciaboe
BJIHMSIHHE Ha TPOM3BOJUTEIHHOCTD MAIIIMHBL, a TOJIIN-
Ha OOMOTKHM 3aifiMET MpH 3TOM HEKOTOPOE IMPOMEXKY-
TOYHOE mosokeHue. CrenoBaTeNnbHO, MPU PEIICHUU
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Puc. 5. Npachumk 3aBucumoctu k,(d) npu usmeHeHUM pa3mMepoB INIEMEHTOB KOHCTPYKLIMN
(1 — npy yBennyeHun amameTpa MarHuTa, 2 — npy yBeriu4eH1Mn BbICOTbl MarHuTa, 3 — Npu yBernu4eHumn
TONLMHBI OGMOTKM C HEU3MEHHbIM ANaMeTPOM NPoBoAa, 4 — NPU yBeNMYEHUN TONLMHBI OGMOTKM NpU
OAHOBPEMEHHOM yBenMYeHun auameTpa npoBoaa, 5 — npy yBenmyeHMmn BbICOTbI 0GMOTKM)
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Puc. 6. Mpacduk 3aBucumocty t,,(d) npm uU3aMeHeHUN pa3mepoB ANIeMEHTOB KOHCTPYKLUU
(1 — npu yBenuyeHnn aMamMeTpa MarHuTa, 2 — Npy yBerindeH1Mn BbICOTbl MarHuTa, 3 — Npu yBenu4eHumn
TONLWMHBbI OGMOTKU C HEU3MEHHbIM ANaMeTPOM NPoBoAa, 4 — NpU yBeNMYEeHUU TOSLMUHbI OGMOTKM
npu ogHOBPEMEHHOM yBeriMYeHun guameTpa NpoBoAa, 5 — Npu yBenu4yeHun BbICOTbI OGMOTKM)
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MOJIEBOM 3aJauyl C LENbIO OUEHKHU XapaKTepa BIUSHUSL
3JIEMEHTOB KOHCTPYKLUU ABUIATENs, OIPEACICHHBIX B
KAaueCTBE HE3aBUCUMBIX, CTAaHOBUTCS BO3MOXHBIM
npeayrajaTh HampaBlIeHHE MyTH ONTHMU3AlUH 0Oe3
JIETaIbHOTO AaHAIIMTHYECKOTO PacyeTa.
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Active exhalation valve is the structural element of ventilator, which is designed to maintain target pressure in
the airways and at the same time to allow for control of the spontaneous breathing of the patient during the inspira-
tory phase of ventilation to control the pressure.

Drive design active exhalation valve is a linear DC motor with built in his body permanent magnet and a Hall
sensor. To select the optimal size of the design elements of the engine within the reach the desired result, a technic-
al solution to the problem of optimization, prior to which, however, should assess the impact of individual structur-
al elements of the engine efficiency and performance of the machine, which will determine the dependent and in-
dependent variables (size of the structural elements) for the subsequent formulation and solution of the problem of
optimal design.

The method of calculation of the field problem in the software package Maxwell examines the influence of
these parameters (dimensions of structural elements) as the diameter and height of the magnet, the thickness and
height of the coil. For comparing the calculated level of availability and performance.

Among the elements of the design of the linear DC motor of the type considered most effective impact, in
terms of availability and performance, providing an increase in the diameter of the magnet, while the smallest ef-
fect is achieved at the height of the coil. Thus, the preliminary assessment can be argued that in the case of select-
ing the performance as a criterion of quality, optimal design is achieved by increasing the parameters of the magnet
to the maximum at the minimum height of the coil. Therefore, in accordance with a certain optimality criterion, the
analysis makes it possible to estimate the likely path optimization.

Keywords: linear motor, availability, performance, finite element method.
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