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OCYUIUTEJIb BO31YXA HA DJIEMEHTE NEJIbThE
1.C. Mycopos®, C.H. Topraes™*?, JI.C. Yepruxuna®,
I.C EBTanGHKOl, J.H. OFOpOILHI/IKOBl, T.B. L[apéBa1

! Tomcknit monuTeXHIUeCKHit YHUBEPCUTET
Uncruryt ontukn atMocdeps! um. B.E. 3yesa CO PAH,
r. Tomck
3 Tomcknit rOCYAAPCTBEHHBIN YHUBEPCUTET
E-mail: torgaev@tpu.ru

B pabote paccMOTpeHBI XapaKTEPUCTHKH W MPUHIIUITBI paOOTHI CYIIe-
CTBYIOIIMX Ha CErOAHSALIHUN JCHb OCyIIUTeNei Bo3myxa. [Ipencras-
JICHBI PE3yJbTAaThl Pa3paOOTKH OCYIIMTENs BO3JyXa Ha 3JICMEHTE
[enbThe, a TakKe CTPYKTYpHAs U MPUHIAMTHAIBHAS CXEMbI CHCTEMBI
yIIpaBJIeHUs ocylIuTeNeM Bo3ayxa. CucTema yrpapieHusl OCTpOeHa
Ha ocHOBe MUKpokKoHTpoiuiepa STM32F100 u nmo3BossieT ocyIiecTs-
JSATh PETYIUPOBKY U MOJJEp)KaHUuEe HEOOXOAMMOM BiakHocTH. Omu-
CaH UCTOYHHUK IIUTAHUA OJIA DJICMCHTA HeHbTBC. I/ICTO'—IHI/IK IINUTAaHUS
obecrieunBaeT 3aJjaHHbIE BBIXO/IHbIE TApaMETPhl B JIOCTATOYHO IIHPO-
KOM auaria3oHEe U3MCEHCHUS COl'lpOTI/IBJ'ICHI/Iﬂ HanySKH. MaKCI/IMaHB-
Hasi MOIIHOCTh Harpy3ku 60 Br; BbIXOnHOE HampspkeHHs — He Oonee
12 B; BbIXOZHOW MOCTOSIHHBIN TOK — JI0 5 A; MUTaHUE OCYLIECTBISET-
cs ot onHodaszHoit cetn 220 B £10 %, 50 £0,5 I'u. IIpeacraBnens
pe3yabTaThl MOJAENHUPOBAHUS M JKCIIEPUMEHTAIBHBIX HCCIEIO0BAHUI
pa3paboTaHHOTO0 UCTOUYHMKA TOKA.

KuaioueBble ciioBa:
Ocymmrens Bo3nyxa, d7ieMeHT [lenpThe, cucrtemMa ynpaBieHus.

Ilon BIaXHOCTBIO BO3MyXa IIOHUMAKOT KOIMYECTBO
coJieprkaitiericsi B HeM Biaru. BiakHOCTb HE TOJIBKO OIpenensier
KOM(OPTHOCTH aTMOC(EpPhI IIOMEIIECHNH, HO U SBJISICTCS BaYKHBIM
JKOJIOTMYECKUM ITOKa3aTeaeM. Bla)kHOCTh OKa3bIBa€T CEphe3HOE
BJIMSHME Ha HAIlIE 310POBbE, 00I11ee YMOLMOHAIBLHOE COCTOSHHE.
CnMikoM BBICOKAs! BIQXKHOCTh MOKET IIPHUBECTH K YBEITHMUECHHUIO
OHMOIIOTHYECKUX 3arpsS3HUTENECH, TAKUX KaK IJIeCeHb, OAKTEpHH,
BUPYCHI, TPUOKH W TBUIEBBIC KIICLIM, KOTOPBIE MOTYT BBI3BAaTh
AIUIEPTHI0 U Pa3iM4Hble pecruparopHble 3a0orieBaHus. Taroke
OHA MOXET CTaTh NPUYMHON apTPUTA, MOBBIIICHUS YCTAIOCTH U
murpeHd. OCOOEHHO CHJIBHO PpEarupyloT Ha  BBICOKYIO
BII&KHOCTh OonbHBIE THITEPTOHUIECKOI 0OmNe3HBIO,
aTepOCKIIEPO30M, JIFOIH C Pa3IMUHBIMU CEPIEUHO-COCYANCTHIMU
3a0oneBanusiMu. [lpu cunbHO BnakHoMm Boszayxe (80...95 %)
BO3MOXHBI 00OCTpeHHsi M mnpuctynsl. llpum Temmepatype
oKpyxarorei cpens! +25 °C U BbIIIE U OTHOBPEMEHHO BIIAXKHOM
BO3[yX€ HapyllaeTcs OTAaya TeIula C MOBEPXHOCTH KOXH, H
OpraHM3M MOXKET neperperses [1].

Taxo#l TpaauIIMOHHBINA CIOCO0 OOPHOBI C TIOBBIIIIEHHON
BIKHOCTBIO, KaK MpPOBETPHBAHUE, YacTO HE MPHUBOIUT K
omrytumMomy 3¢dexty. CHapyku MOMEIIEHHs 3a4acTyto ObIBaeT
HE MEHee BJIa)XHO, YeM BHYTPH, U, HAKOHEI, CHAPYXKH MOXET

OBITH CIIMIIIKOM XOJIOOHO WM, HaO60pOT, CJIMIIIKOM JKapKoO. Pemute Bce aTH HpO6J'IeMBI MoOMOTryT
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oCymuTeNH BoO3ayxa. [IpuOOphl, OCHOBaHHBIC HA PAa3NUYHBIX (DU3UUSCKUX MPHUHIMIAX, HOMOTYT
CHU3UTH BIQKHOCTh BO3JyXa B IOMEHICHHH, aBTOMATUYECKH MOAJCPKUBATH KOM(OPTHBIC YCIOBUS
okpyxatorieri cpeapl. OCyIIUTENM BO3ayXa OBIBAIOT YETHIPEX OCHOBHBIX THUIIOB: aJICOPOIMOHHEIE,
KOMITPECCOpPHBIE, POTOPHBIE U OCYIIUTENH Ha anemenTe [lenbroe [1].

ACOPOIMOHHBIE OCYIIUTENU COACPIKAT B ce0€ CIEIIHAIbHOE BEIIECTBO — aJICOPOCHT, KOTOPOE
CIOCOOHO TIOMIONIATh Biary M3 Bo3ayxa. lIpuueM ueMm BBIIIE BIAXKHOCTb, TEM aKTHBHEE OyaeT MATH
3TOT potecc. [IpruOopsl He UMEIOT MOABMKHBIX YacTel, He TIOTPEOIISIOT 3JIEKTPOIHEPTUH, a0COTIOTHO
OeciyMHBI B paboTe M Oe30macHbl B dKCIuTyaTanuu. Ho, kak OOBIYHO, 3a 3TH «IUIFOCHD) MPUXOAUTCS
paciiadyuBaTbCAa  ONPCACICHHBIMHA «MUHYCaAMN». TaK, KOJIMYECTBO HOFHOHIaeMOﬁ BJIaru O4Y€Hb
HEBENIMKO, a caM aJcopOCHT HMMEeT CBONCTBO HACHIIATHCS BIIAroi, B pe3yabraTe 4Yero ero
CIIOCOOHOCTH MOIVIONIATh BJary MOHIKAETCsl M, HaKOHell, ucye3aeT. B monoOHbIx npubdopax (puc. 1),
azicopOeHT MO0 3aMEHSIOT Ha HOBBIN, JTHOO «3apsHKaloT», TEM WIIM WHBIM CIIOCOOOM «BBIACISISHY U3
HEro Bjary oOpaTHO B OKpYXKawIlylo cpeny. TeM He MeHee MOAO0HBIE TPUOOPHI IIMPOKO
MIPUMCHAIOTCA JJId He6OJ]LHII/IX HOMemeHHﬁ.

Puc. 1. AncopOLUMOHHBIN OCYIIMTENb Bo3ayxa: A, B — eMKkocTH; 1-3 — HHOKHHMIM KOHTPOJIBHBIN OJIOK;
5-7 — BepXHHMIT KOHTPOJIBHBIN OJIOK; 4 — Ki1anaH; 8 — MIYLIUTEIb

B koMImpeccopHBIX OCYNIMTENSAX BJIAXHBIA BO3AYX W3 IMOMEIICHHs HAMPABISETCS HAa CUJIBHO
OXJIQXKJICHHYIO MOBEPXHOCTh — MCHApUTENh (OXJIAXKICHHBIA pagraTop), Ha KOTOPOM BJara, COepKa-
niasicsi B BO3J(yXe, KOHJCHCUPYETCS M BIIOCIIC/ICTBHU CTEKACT B CIEIUATIbHYIO eMKOCTh (puc. 2). Jlanee
BO3JIyX MPOXOJMT Yepe3 KOHJIEHCATOP — HATPEThIH paguaTop — M MOCTYHaeT 00paTHO B MOMEIICHHUE.
DTO HYXXHO ISl TOTO, YTOOBI IPUOOP HE OXJaxaan nomerienne. OxaXaaeTcss UCIapuTelb Tak JKe,
KaK 9TO MPOUCXOJHUT B OOBIYHOM OBITOBOM XOJOAUJIBHUKE (Ta3-XJIAJATCHT COKUMACTCSI KOMITPECCOPOM
Y HaIPaBIISICTCSl B HCTIAPUTENb, TIE TPH PE3KOM PACITUPEHUH OXJIAKIACTCS).
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Puc. 2. KomnpeccopHsIil ocymuTens Bo3ayxa
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Takue npuOOpsI 00BIYHO 00JIATAIOT BHICOKOI «MOIIHOCTBEOY» OCYILEHHUS — 10 JECATKOB (M Ja-
K€ COTCH B MPOMBIIUICHHBIX MOJENSX) JINTPOB B CYTKH, YACTO KOMIUIEKTYIOTCSI BCTPOCHHBIMH THUTPO-
cratamu (mpubOpaMu, YIpaBIISIOIMMU PabOTON OCYIIMTENs] B 3aBUCHMOCTH OT BiakHOCTH). Ho 3a
9TO TPHUXOIMTCS «PACIUIaYMBATLCS» OIIYTUMBIMH Ta0apuTaMu, SHEPTONOTpPeOIeHHEM, HEKOTOPHIM
IIYMOM OT paboTaromiero Kommnpeccopa.

Portopnbie ancopOuronHbie ocymuTen (puc. 3) — 3TO JOCTATOYHO HOBBIH KJIACC OCYIIUTENEH,
KOMOMHHPYIOIIMH B HEKOTOPOM CMBICIIE IPUHIIUIEI paboThl ABYX mpenpiaymux. [Ipubop nmeer men-
JICHHO BpAlIAIOUIMICS POTOpP, 3alOJHEHHBIH aJCcOpOCHTOM (BEIIECTBOM, MOTJOLIAIONIMM BIAry U3
BO3/yxa). Uepes poTop mpoayBaercsi ABa NMOTOKA BO3AyXa. BiakHblil BO3AyX M3 TOMEINICHUS POXO-
JUT Yepe3 OOJIBIIYIO YacTh MOBEPXHOCTH poTopa (85 %) U oTmaer Biary ajacopOeHTy, B 0OpaTHOM Ha-
MPaBJICHUH Yepe3 MEHbIIYIO 4aCTh MOBEPXHOCTH POTOPA MPOYBACTCS MOJIOTPEThIil BO3/IyX pereHepa-
IIUHU, KOTOPBI oTOMpaer Biary y agcopOeHTa. [lanHbie mprOOpHI pabOTAIOT HECKOIBKO THIIE U T10-
TPEOJISIOT MEHBIIIE SHEPTHH, YeM KOMITPECCOPHBIE.

Obpabameisaemulit Ocywennulit 6030yX
6030yX o
—pl BEHMUWIAMOD |
Pomop
Dnexkmpo
| Hazpesameib
Buvixoo pecenupyiowezo f
6030yxa
IIpusoo
pomopa

Puc. 3. PoropHblii acOpOLMOHHBIA OCYIIUTEIb BO3AyXa

OcymuTeny, OCHOBaHHbIE Ha TexHonoruu llenbThe, — 3TO NprOOpkl, aHAJOIUYHbIE IPEAbIAY-
LIMM, 32 TEM MCKIIOUYEHHEM, YTO BMECTO UCIIAPUTENs B HUX IPUCYTCTBYET 3j1eMeHT llenprhe. D10
TEPMODIIEKTPUUECKU Tpeodpa3zoBaTelhb, MPUHIUN ACHCTBHS KOTOporo Oasmpyercsa Ha 3ddekre
[lenbThbe — BOSHUKHOBEHUH PAa3sHOCTU TEMIIEPATYP IIPHU INPOTEKAHUH 3JIEKTPHUUECKOro Toxa. IIpubopst
CYILIECTBEHHO THILIE KOMIIPECCOPHBIX, HO 00Ja1a0T HECKOJIBKO MEHbBIICH MOIIHOCTBIO OCYLIEHUS.

B ocnoBe pabotsl 3neMeHTOB llenbThe IEKUT KOHTAKT ABYX TOKOIPOBOISIIUX MAaTEPHAIIOB C
Pa3HBIMH YPOBHSIMHU HEPIUU 3JEKTPOHOB B 30HE MPOBOXUMOCTH. lIpu mpoTekannu Toka yepes3 KOH-
TaKT TAKMX MaTEpHaJIOB 3JIEKTPOH JODKEH MPHOOPECTH HEPrHUlo, YTOObI MepelTH B 0ojee BBICOKO-
9HEPreTHYECKYI0 30HY IPOBOAUMOCTH APYroro MmoaynpoBogHuka. Ilpu mormomieHnn 3Toi 3Hepruu
MIPOMCXOAUT OXJIAXKICHUE MECTa KOHTAKTa IOJYyNPOBONHHUKOB. llpum mporekaHun Toka B 0OpaTHOM
HaNpaBJICHUH IPOUCXOJUT HarpeBaHUE MECTa KOHTAKTA MOJIYIPOBOAHUKOB, TOMOJHUTENBHO K OOBIY-
HOMY TeII0BOMY 3 (DeKTy.

[Ipu xoHTakTe MeTamioB 3 dekt [lenpThe HACTONBKO Mall, YTO He3aMeTeH Ha ()OHEe OMHY e-
CKOI'0 Harpesa M SIBJICHUH TeronpoBoaAHOCTH. [103ToMy Ipu MpakTUYeCKOM NPUMEHEHHH HCIIOJIb3 Y-
FOTCSI KOHTAKT ABYX HOIYIPOBOAHUKOB.

Onement IlenbThe cocTouT M3 opHON MM Oojee map HEOONBIIMX MOIYPOBOJHUKOBBIX Ia-
pajienenunesoB — OJHOrO N-THIIA U OAHOTO P-THIIA B Tape, KOTOPbIE MONapHO COSIUHEHBI MPH 10-
MOIIM METAJUINYECKUX MepeMblueK. MeTananueckue MepeMbluKd OJHOBPEMEHHO CIYXaT TEpMHYe-
CKUMH KOHTaKTaMHU W W30JUPOBAaHbl HEMPOBOAALICH MJICHKOH MIIM KepaMU4ecKon miaacTuHkoi. Ilaps
napajuieyieuIeIoB COSANHSIOTCS TaKUM 00pa3oM, 4TO oOpasyeTcsl MOCIEAOBaTENbHOE COCANHEHHE
MHOTHX I1ap HOJYNPOBOIHUKOB C PAa3HBIM THIIOM IPOBOAWMOCTH TakK, YTOOBI BBEpXY OBUIM OIHHU I1O-
CJIEIOBATENBbHOCTH COETUHEHUI (N —> P), a CHU3Y NPOTUBOIOIOXKHBIE (P —> N). DINEKTPUIECKU TOK
MPOTEKaeT IMOCIEI0BATENIFHO Yepe3 Bce Mapajulelienunenbl. B 3aBHCHMOCTH OT HampaBiEHHUsS TOKa
BEPXHHE KOHTAKTBI OXJIAXKJIAIOTCS, @ HIKHUE HarpeBaloTcs, Wi Haoobopot. Takum o0pa3zoM, 3J1eKTpH-
YECKUH TOK MEPEHOCUT TEIUIO C OAHOW CTOPOHBI AsieMeHTa [lenbThe Ha MPOTUBOMONOKHYIO U CO3IaET
pa3HOCTb Temmepatyp [2].
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Ecnu oxytakaTh HarpeBaroIyrOCsi CTOPOHY 3ieMeHTa [lenpThe, HaIpUMep IIpU IOMOIIU Pa-
JUaTOpa U BEHTWIATOPA, TO TEMIIEPATYPA XOJIOLHOU CTOPOHBI CTAHOBUTCS €€ HUKE. B oqHOCTYIIEH-
YaTBIX 3JIEMEHTaX B 3aBUCUMOCTU OT THUIIA 3JIEMEHTA U BEIMYMHBI TOKA PA3HOCTb TEMIIEPATYP MOXKET
nocturath npubnusutensHo 70 K.

Tax kak B Poccun He MpOU3BOIAT OONBLIONO KOIWYECTBA OCYHIMTENEH, OCHOBAHHBIX Ha TEX-
Hojoruu [lenbThe, To OBUIO pelIEHO CKOHCTPYHPOBAThH JaHHOE ycTpoicTBo. Ha puc. 4 mpuBeneHa
CTPYKTYPHasl CXeMa OCYIIHUTEIIA BO3yXa.

BHIT
Huouxayus
Hamuuk
enajxcHocmu
MK
L | JHamuuk
memnepamypul ycmpoucmeo
Hemounux 6600a
moxka
Mooynw Cucmema
[lenvmoe OXNIANCOCHUSA
61A2ONPUCMHUK

Puc. 4. CtpykTypHas cxema ocymuTens Bo3ayxa, rae BUII — BcnoMoraTensHbBIN HCTOYHHUK MMATAHUS,
MK — MUKPOKOHTpOJLIIED

VYerpoiictBo ocHoBaHo Ha moxayne Ilensthe TEC1-12706. Perynupyemblii HCTOYHHK TOKa
YIPaBIAETCS C IOMOIIBIO MHKPOKOHTposuiepa cemerictBa STM32F100 [3]. BenuunHa BBIXOZHOTO
TOKa 3aJaeT TPaTueHT Temrepatyp Ha momyie Ilenbrhe. st addexra ocymmenns Bo3myxa HEOOXOIH-
MO JOOWTHCS JOCTIDKEHHsI Ha XOJOAHON CTOPOHE MOAYNS TEMIIEPaTyphbl, KOTOPOH COOTBETCTBYET
TOUYKa pockl. TemmepaTypa, Ipu KOTOPOU Biara OyaeT KOHIEHCHPOBATHCSA M CTEKATh BO BIATOIPHEM-
HUK, 3aBHCHT OT TEMIIEPaTyphl OKPYXAIOIIel Cpenbl U BIAXKHOCTH BO3AyXa B momerieHnd. s ot-
CII©KMBaHUS 3TUX MApaMETPOB UCIONB3YIOTCS NaTyrk TeMmepatypsl DS18B20 [4] u maTduk BiIaKHO-
cta HIH-4000 [5], moka3aHus AaTYNKOB BRIBOASTCS Ha muctuieil. [lo obenm croporam moxysst llens-
Tbe OYAYT TaKKe PacIONIOKEHBI MATINKH TeMIepaTyphl. Takum oOpa3oMm, MOXKHO OyneT mpenoTBpa-
TUTH TIEpErpeBaHne Topsdeil cTopoHsl Monyis [lenpThe U OXITaXKAeHne XOMOAHON CTOPOHBI MOMYIIS
HIDKE HEOOXOMUMON TeMIepaTyphl, 94TO, B CBOIO OUYepellb, MOMOXKET YBENUYHUTH 3HEProdddexrns-
HocTh Tipubopa. KoHTponmpoBaTh TeMIiepaTypy XOIOAHON CTOPOHBI MOXKHO C ITOMOIIBIO TPajlieHTa
TEMIEpaTyp MEeXAY IBYMSI CTOPOHAMH MOIYJISl, H3MEHSISI BETMYNHY TOKA, MPOTEKAIOIIEro Yepe3 de-
MeHT [lenpThe, b0 perymupyst HHTEHCHBHOCTD OXJIAXKIECHUS TOPSYed CTOPOHBL.

Ha puc. 5 npencrapiiena mpuHIMHAATIHHAS CXEMa CHCTEMBI YITPABJIECHUS OCYIIUTEIEM BO3IY-
Xa, IIOCTPOeHHAasT Ha MUKpOKOoHTpoiiepe cemeiictBa STM32F100. Cucrema yripaBieHHs pacCIUTHIBA-
€T TeMIIepaTypy TOYKH POCHI C IMOMOIIBI0 AaTduka Temreparypbl DS18B20 n matunka OoTHOCHTENH-
Hoit BnaxkHoctn HIH-4000. TemnepaTypa TOYkM pochl OTOOpa)kaercs Ha Jucruiee. Takxke cucreMma
YIpaBIeHHs COJAEPKHUT NATIYUKUA TEMIIEPATYPHl JJIsl KOHTPOJIS TEMIIepaTypbl TOpsiYeil CTOPOHBI dJie-
MeHTa [lenbThe u TeMIiepaTypbl Ha KOHIEHCHUPYIOIIEM panaTope.
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Puc. 5. IlpunnunuanbHas cxeMa CUCTEMBI YIIPABIICHHS OCYIIUTEIEM BO31yXa

K ucrounuky nutanus sneMenTa [ledpThe MPenbsBISIOTCS CIEAYIONe TpeOOBAHUS: TIOTCH-
[MajibHAsT Pa3Bsi3ka ¢ MUTAIONIEH CEThI0, HAJMYME BBIXO/A ¢ YPOBHEM HampspkeHus He Oonee 15 B u
MOCTOSTHHBIM TOKOM, PEryJIMpyeMbIM B Juamazone 2—5 A. [lynmbcanus BBIXOJHOTO TOKa — He Oonee 5
%. IlepBuunas cetb — ogHodasznas, 220 B £10 %, 50 £0,5 I'm.

Pa3zpaboTanHoe 1 OMMCaHHOE HIKE YCTPOMCTBO MMEET Ha BBIXOJIE PEryINPyEMOE ITOCTOSTHHOE
HamnpspkeHne 10 12 B u mocrosHHBINA TOK 10 5 A. Ha puc. 6 mpuBenena cTpyKTypHasi cxema JaHHOTO
YCTpPOICTBA.

Bxod 7 Bbixod
—={ Boinpsmumens Cemeeod rH Memoyruk | =77
220B £10%, 50y cunbmp MoK

Puc. 6. CtpykTypHas cxema yCcTpoWCTBA MTUTAHUS

3nece IIIIH (mpeoOpa3oBaTensh MOCTOSHHOTO HANPSHKEHUS) HEOOXOAMM IS TTOHWKEHUS
OTHOCHUTENIBHO BBICOKOTO HAIPSDKEHUS, IOIYYEHHOrO MOCJE BBIIPSIMICHUS U CTIaXKUBAHUS BXO -
HOH cern. B kadecTBe mpeoOpas3oBaress MOCTOSHHOIO HANPSKEHHUS MCIOJIb30BaH OOPAaTHOXOM O-
BOM IIpeoOpa3oBaTesb.

Hcrounnk Toka, SABISIOIIMICA JTMHEHHBIM CTaOMIM3aTOPOM, OOecreunBaeT Tpedyemblil ana-
[a30H PETyJUPOBAHUS BBIXOAHOrO TOKa [6, 7]. Ha puc. 7 mpencraBieHa NpuHUOUIIMATIbHAS CXEMa M C-
TOYHMKA TOKA.
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Puc. 7. IlpuniunuanbHas cxeMa UICTOYHHUKA TOKa

Bxoanoe HampspKeHre UCTOYHUKA TOKa cocTaBiisuio 18 B. BerxomHoe HampsikeHHEe B CXeMe
HCTOYHHKA MOXKET U3MEHIThCS B auama3one oT 1,2 1o 15 B, a BEIXOZHOM TOK MOMKET JOCTUTaTh 5 A.
PerynupoBka BBIXOTHBIX ITAPAMETPOB CXEMBI IIPOUCXOJUT C TTOMOIIBIO IBYX PE3UCTOPOB: R4 oTBeuaeT
3a peryJampoBKy Toka, R6 — perynsrop HanpsbkeHus. [Ipu Manoil Harpy3ke cxema cTaOMIH3UPYeT BhI-
XOIHOE HaIpsDKEHUE, TPY YBEITMUEHUH HArpy3KH MEPEeXOANT B PEKUM CTAOMIIN3AlUN BBIXOHOTO TO-
ka. CumoBast yacThb peryisitopa npencrasieHa tparsuctopoM VT1 (TIP34C). OCHOBHBIM 3JIEMEHTOM
CXEMBI SIBIISIETCSI WHTETPANbHBIN CTAOMIN3aTOp HAINPSHKEHHUS C BO3MOXKHOCTBIO PEryIHPOBAHUS
LM317 (DAI1). Curnan o6 orpaHHYeHHH BBIXOJHOTO TOKA CHHMAeTcs ¢ IIyHTa R3 M mocTymaer Ha
yemutens LM301A (DA2). B nanHoit cxeme Bu3yalibHasi HHIUKAIMS TIEPEX0/Ia B PEKUM ITOCTOSHHO-
ro ToKa obecredeHa ¢ momoiisio ceeroauoaa VD2, K BXoxy 1 BBIXOIy HCTOUYHHKA TOKA MOJKITIOYEHBI
¢unsTpyromme kouaercatopsl C1 u C3 COOTBETCTBEHHO.

s uccaemoBaHUsl MCTOYHHMKA TOKa B mporpammuoii cpene OrCAD Obuia coOpaHa MOJIEIb
aTOH cxembl. [Ipu MojenupoBaHNM OATBEPKIEHA KOPPEKTHOCTH TIPOBEACHHBIX PacueToB, TPOBEpeHa
aJIeKBaTHOCTH TTOBeeHUs Mozenu. [lomydaenHsie pe3ynbTaThl IpeACcTaBIeHbl Ha puc. § u B Tabm. 1.

Ta6aunua 1. PesynpraTthl MOEIHpPOBAHIS HCTOYHIKA TOKA
Ru, Om 8 6 4 35 3 2

Ussix, B | 10,91 | 10,91 | 10,85 | 10,7 | 9,11 | 3,04
Ispx, A | 1,305 | 1,73 | 2,58 | 2,88 | 2,88 | 2,88
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Puc. 8. Pe3ynpTaTel MOAETMPOBAHNS: BBIXOJHAS XapaKTEPUCTHKA

Ha BI)IXOIIHOf/i XapaKTCPHUCTHUKE ABHO BBIPAKEHBI YHaCTKHU CTa6I/IHI/I3aHI/II/I TOKa W HAIIPSAKCHUA.
BuHO, 4TO 1MOKa BBIXOJHON TOK HE JOCTUT 33JJaHHOTO 3HAYEHUS, MPOUCXOIUT CTAOUIU3AIUs HAIIP -
JKCHUA. HpI/I JOCTUIKCHUU K€ UM OTOI'0 YpPOBHA CXEMa IMEPEXOIUT B PEKUM CTa6I/IJII/ISaHI/II/I TOoKa. B
MOJIETTH CXEMBI YIAJIOCh TIOIYYUTh HEOOXOIUMbIE BEIXOIHBIC TAPaAMETPBI.

IMocne moaenupoBanus cxembl B OrCAD Obu1 coOpaH MakeT MCTOYHHMKA TOKa, IOKa3aH-
HBIN Ha puc. 9.

Puc. 9. Maker UCTOYHHKA TOKA

Ha BXon cxembl 01aBaIoch MOCTOSIHHOE HampsbkeHne 18 B ¢ MCToYHMKa MUTaHUS MTOCTOSH-
Horo Toka b5-47. Onepanuonssiii ycunurens LM301A obecrieueH pa3HONOISPHBIM HANPSKEHUEM C
MIOMOIIIBIO JTa00paTOPHOro O10Ka nmuTaHus. {1 ©3MepeHns BEIXOAHBIX MTapaMeTpoB (TOKa, HaIpsiKe-
HUSI M CONPOTHBIICHUS Harpy3KH) ObUT UCIIONB30BaH IU(POBOI MYyIETHMETpP. BBIX0IHOE HaNpsKeHUE
M3MEPSUIIOCh Ha HArpy304YHOM CONPOTHUBIIEHHH, a BBIXOAHON TOK n3Mepsics Ha mryHre (0,2 Om). B xo-
JIe MICCIIEZIOBAHUS TIPOBEPEHA CIIOCOOHOCTh CXEMBI IO PEryJIMPOBAHMIO BBIXOIHBIX TOKA M HAIpsDKe-
Hust. Ha puc. 10 npencraBiieHbl BEIXOAHBIE XapaKTEPUCTUKH, CHATHIC TIPH Pa3IMYHbIX YPOBHSX CTaOu-
JU3alMU TOKa U HANIPSDKEHHUS.
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Puc. 10. CeMeiicTBO BBIXOJHBIX XapaKTEPUCTHK HCTOYHUKA TOKA: CIUIOIIHAS JTMHUS — yCTaBKa IO Ha-
npsbkeHuto 12 B, mpepriBrCTas JMHUSA — yCTaBKa 110 HaNpspKeHuio 9 B

[Mapamerpsl Ui pacdera KO3(PQPHUIMEHTOB CTAOMIN3AINH, TOTYYEHHbIC YKCIIEPUMEHTANBHO,
MpHeeHb! B Ta0M. 2.

Tab6auna 2. DxcnepuMeHTaTbHbIE PE3YNbTATHl pab0THl HICTOYHUKA TOKA
Usx, B 18 17 16 15 14
Un, B | 10,347 | 10,347 | 10,346 | 10,345 | 10,345

lm, A | 1,135 | 1,134 | 1,134 | 1,133 | 1,132

Takum 00pazoM, Ko3(GUIUEHT CTAOUIM3AIMH HAIPSHKCHUS

AU U 4-10.347
Koy = —2x L =—=—"=1149.7.
Upe AUy~ 18:0.002
Koaddurment crabunm3anum Toka
AU 1 41.135
Koy =2 x-2L = = 84.077.

Uy ~ Aly  18:0.003
B mensx 5KOHOMHH OCYIIMTETIO MOXKHO 33/1aTh BEJTMYMHY OTHOCHTEIBHOH BIAKHOCTH, 1O
JTOCTH)KEHUIO KOTOPOH OCHOBHAsI SHEPronoTpelIsionias 4acTb OyIeT OTKIIOYEeHA, M YCTPOHCTBO
OyZeT HaXOAUTHCS B PSKMME MOHUTOPHHTA OKpY’Karomel cpeasl. B cirygae npeBbIeHns 3aJanHON
BraxxHocty Ha 5 % (1m0 10 %) ycTpoiicTBO BO30OOHOBHT paboTy C IENbI0 CHUKEHHS BIAKHOCTH B
MIOMEIICHNH.

Takum 0Opa3zom, ucronbp30BaHue deMeHTa [lenbThe B KayecTBe OCHOBHOT'O JIEMEHTA OCYIIIH-
TeNs BO3AyXa HE MO3BOJSIET JOOUTHCS OONBINON MPOU3BOAUTEIHHOCTH MpHOOpa, HO MO3BONSIET 3 (-
(EeKTUBHO OCyIIATh IIOMEIICHHS Majoro odbema. lcrnonp30BaHne OCyIINTENSI BO3LyXa COBMECTHO C
CHCTEMOM YIPaBIICHHS MTO3BOJISET TOCTUTATh MaKCUMaJIbHOM 3HEeprodddekTuBHOCTH TpHbOpA.

Hccneoosanue svinonneno 3a cuem gpanma Poccutickoeo nayunozo ¢honoa (npoexm Nel4-19-00175).
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