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METOJANKA PACUHETA 11 NCCJIE[JOBAHNE

YCUJINTEJIA KITACCA E

Onucamnvl npuHuuUnsL NOCMPOEHUS YCUU-
meJs, HaA OCHOBE KOMOPHIX PACCUUMANA
cxema u IKCNePUMEHMAILHO UCCAO08AH
ycurumenv co cmoxosoim KIIJ 83% na
yacmome 800 xIlu.

Yeumrenn kaacca E otnocarcs Kk noaupeaxmue-
Hown yeusmTesisiM [1], o6s1agaommM BBICOKMM 3HAYCHN-
em niosiHoro KII/I. Ipeanouturenbiast 06J1acTb UX UC-
T0JIb30BaHNs — TeHepatopbl BU-MomHOCTH 17151 Tex-
HOJIOTUYECKUX TTPUMEHEHNH, YCUJIUTEN ¢ Y3KOH 110J10-
coii iporyckarust (IIPU yCJIOBUM, UTO TIPUEMJIEM UX YPO-
BEHb HEJTMHENHBIX MCKAKEHNMIT), yeumTesu hazoMoLy-
JIMPOBAHHOTO CUTHAJA, TTPe06Pa3oBaTe M IOCTOSTHHOTO
TOKa B TIOCTOSIHHBIN TOK (KOHBEPTOPBI).

B nacTodiee BpeMs TeopHs U MPAKTUKA UCIIOJb-
30BaHUS 9TUX YCUJIHUTENEN TOCTATOUHO Pa3paboTaHBbl,
9YTOOBI UX MPUMEHEHIE GbLIO YCIOBUEM CO3/IaHMS KOH-
KypeHTocToco6Ho poaykimu. [lesb ranHoii paGoTh
— BOCTIOJTHUTD HEIOCTATOK CBEJICHWH 00 yCUIUTEISX
kJsacca E B oredecTBEeHHOM JinTepaType U MpeJioKUTh
MEeTOIMKY pacyeTa MO/IeJIbHOTO ycuanTess Kiaacca E,
Ha TIpUMepe KOTOPOTO MOKHO U3YUUTD UCOJOTHIO U
po06JIeMbl KOHCTPYUPOBAHUS JAHHOTO KJIacCa YCUJIHU-
teJieli [ 2, 3].

Teopetuyeckmnii anams

baszoBas cxema ycummrens kiaacca E mokazana Ha
puc. 1, a [2]. B kauectse axtusHOro npu6opa (AIID)
MOTYT HCITOJIb30BATLCS MTOJIEBbIE ¥ GUIIOJISIPHBIE TPaH-
sucropel. Ha puc. 1, 6 nuso6paskena cxemMa, Ha KOTOPOii B
SKBUBAJEHTHBIN KoHAeHcaTop C, BXOAUT BBIXOAHAS
eMKoCTb Tpansucropa C ¢, B cOpoTuBienne R BXoaur

a) U 6)

KaK COOCTBEHHO CONPOTHBJIEHHE HArpysku R, Tak u
SKBUBAJIEHTHOE COMPOTUBJIEHHE TIOTEPD R\, BKIOYAIO-
11lee COMPOTUBJIEHNE TTOTEPD KATYIITKN WH/yKTUBHOCTH,
COTIPOTUBJIEHUE TPAH3UCTOPA B OTKPBITOM COCTOSTHUU W
BBICOKOYACTOTHBIE COTIPOTUBJIEHUS TIOTEPH B KOHEH-
caropax C, u C, [2]. UngykruBHOCTD L, pazéura Ha
JIBE 4aCTh /151 OObSICHEHUSI METO/Ia OTIPe/IesIeHUs] HO-
MUHAJIOB 3JIEMEHTOB YCUJIUTEIS .

B 6oapmuacTee BU-ycunuTesieit MOITHOCTH OCHOB-
HbIE ITOTePU SHEPTUU TTPOUCXO/IST B MOIITHOM TPAH3UC-
TOpe, M OCHOBHas ujesl ycuantess kKiaacca E — ato
MUHUMU3AIHS 3TUX TIOTEPbD.

s peanm3aruy 3TOT0 TPUHITUTIA TPAH3UCTOP JI0JI-
JKeH paboTaTh B KJIOUEBOM PEXUME € 06sI3aTeTbHBIM
YCJIOBUEM: YACTh TIEPUO/Ia BXOAHOTO CUTHAJIA JOJKHA
HaXOAMUTBHCS B COCTOSIHUM oTceuku (T. e. ¢ MUHMMAJIb-
HBIM IIPOTEKAIOMINM TOKOM), a 9aCTh — B COCTOSHUN
Hacpimenus (T. €. ¢ MUHIMAJIbHBIM COIIPOTUBJICHNAEM ) .
YcioBre MUHIMYMa pacCestHIsI S3Heprui 6y1eT BBITOJ-
HSATBCS TIPU MUHUMAJTBHON BEJIMYMHE TIPOU3BE/IEHUS TOKA
1 HAIPSKEHUs, TPUJIOKEHHOTO K TPAH3UCTOPY. JTO
YaCTHBIN CJIydail O6IINX yCaoBUil MUHUMU3aImu [1].

PaccenBaemasi MOIIIHOCTb PaBHA TTPOU3BEIEHUIO HA-
TIPSDKEHUS Ha TPAH3UCTOPE Ha TOK Yepe3 TPAH3UCTOpP,
MIPOUHTETPUPOBAHHOMY 32 TIEPHUOJT BBICOKOYACTOTHOTO
KosteGannsi. MUHUMH3UPOBATH PACCEMBAEMYIO MOIITHOCTD
MO>KHO TIPU YCJIOBHUH, YTO BBICOKUH TOK Ye€pPeE3 TPAH3UC-
TOP M BBICOKOE HaIpPsXKEHNE HA TPAH3UCTOPE He CYIIe-
CTBYIOT O/IHOBPEMEHHO. JTO YCJOBHE MOXXeT OBITh
BBITIOJTHEHO TIPU TTPABUJIBHOM KOHCTPYWUPOBAHUU BbI-
XO/HOM e yCUanTes st Kiaacca E, KoTopas momkHa
o6ecTieurBaTh YCJOBUST PEATU3AIUHN YCUIUTES C BbI-
coxuM KIIJI. (B ycumurensx knaccos A, B, C ocnos-
HOM 3a/1auell BbIXO/THOH COTJIACyIONIel 1enu SBJIsIeTcs

UHHT
L1 Cz ______ {1.2 ........
I :f\m‘\ :
v
E) —_—
‘Cps Ci:
Bxon, o/ '___:

Puc. 1. Cxema ycuanrens kmacca E:
d — KaHOHMYECKadA CXeMa, 6 — CX€Ma Ha II0JIEBOM TPaH3UCTOpE AJIs MO/IeJIUPOBaHUA
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obecrieueHre yeaoBus TpancdopManum uMie[anca Ha-
TPY3KH B KOMIIJIEKCHO COTPSI>KEHHBIN BBIXOIHOH MMITe-
JIAHC TPAH3UCTOPA Ha OCHOBHOM vacTote.) OTCioma MoXK-
HO C/IeJIaTh BBIBOJI: BBULY OTCYTCTBUS COTJIACOBAHUS B
BBIXO/IHOU 11eTn 6YZIET TIPOUCXOANTD HAKOTLIEHNE dHep-
ruu u 6yayT HAGII0JAThCsl Pe30HAHCHBIE sBJIeHus . OT-
MeTUM, 9TO /iJis1 yeusureseii ¢ BbicoknM KII/] ycroBus
TTOJTyYeHNsT MAaKCUMAJTbHON BBIXO/IHOW MOTITHOCTH W MaK-
cumasbHoro KII/[ He coBnazgaor.

Konnenryanbhble «1iesieBbies> (pOpMbl BOJIH HAIPs-
JKEHUST ¥ TOKA TPAH3MCTOPA, KOTOPbIe OTBEYAIOT TPe6O-
BaHMIAM peasm3anuu Bbicokoro KII/[, mokasausl B [1,
puc. 1]. Tpausucrop paboTaer B KJIIOUEBOM DPEKUME,
MIprYeM MMPOU3BE/ICHNE TOKA HA HATIPSKEHNE MAJIO B Te-
4eHHe Bcero nepuoga BU-koseb6annii, moToMy 4TO IpN
<BKJIIOYEHHOM» TPAH3HUCTOPE MPOTEKaHHE BBICOKOTO
TOKA He TMPUBOJAUT K IMOSBJECHUIO 3HAYUTEJBHOTO Ha-
MPSKEHUs, T. K. TPAaH3UCTOP paGoTaeT B KAYeCTBE HU3-
KOOMHOTO 3AMKHYMO020 TIepeKIrouaTess. B «BbIKJIIO-
YEeHHOM» COCTOSTHUUM HAIPSIKEHUE BBICOKOE, HO TOK TIO-
YTH HYJI€BOH BBU/Y BBICOKOTO COMPOTUBJICHUS 3aKPbI-
TOTO TPAH3UCTOPA — PA3OMKHYMOZO EPEKIIOUATEIS.

CyMMa COCTOSIHUN «BKJIOUYEHO» U <«BBIKJIIOYEHO»
paBHa [epuoly BXO/IHOTO CUTHAJa. B pealbHbIX cuc-
TeMaX, HeCMOTPS Ha BCe YCUJIUS pazpaboTymKa cle-
JIaTb BPEMA MEPEKTIOUYEHNA MUHUMaJIbHBIM, 9TO BPEMA,
0COOEHHO Ha BBICOKMX YaCTOTaX, COCTABJSET 3aMeT-
nyio pouio BU-nepuoga. ¥Ycunurenu kaacca E neMon-
crpupyior Bbicokuit KIIJ[ naxke B ciydadax, Korja Bpe-
M3l TIepeRJIIouenust coctapiisieT g0 30% mepuoja BXoj-
HOTO curHaa. M36€XaTh BBICOKOTO 3HAUEHUS TPOU3-
BeJIeHUS TOKa Ha HAMPsDKEHUE BO BPeMs TIepeKJoye-
HUSI TPAH3UCTOPA yIaeTcs 61aroiapsi cJeyomei crpa-
TEruu:

— BO3pacTaHue HalpsKeHUs Ha TPAH3UCTOPE 3a-
JIep>KUBaeTcd 10 TeX Mop, T0Ka TOK Yepe3 TPAH3UCTOP
He ymaJeT J0 HyJis;

— HalpsiKeHWe Ha TPAH3UCTOPE BO3BPAIIAETCS K
HYJIEBOMY YPOBHIO /0 TOTO MOMEHTA, KOT/Ia HAUMHAET
MOBBIIIATHCS TOK Yepes3 Hero.

Takske yMEHBIIAIOT paccesiHnue 9HEPTUU B TPAH3UC-
TOpE /[Ba JIOTOJHUTEIbHBIX YCJIOBUL:

— HampsKEHMe HAa TPAH3UCTOPE B MOMEHT BKJIIOUE-

Hust (3aMbIKaHWE TIEPEKJTIOUATENsT) — HOMUHABHO HYJIb
(i HanpsKeHne HACBITIEHNS 115t GUIIOJISIPHOTO TPaH-
sucropa). B Takom ciydae uepes TpaH3UCTOP HE MPO-
TeKaeT 3aps/l, HAaKOILJIEHHbIN B 3apsI’KeHHOM KOH/ICHCA-
tope C, (puc. 1), 4To 1m103BOIsIET N3GEKATH PACCETHUS
sueprun, pasnoit C, U 2 /2, rne U — HavaibHOE Hampsi-
’KeHne Ha Tpansucrope. EMkocts C| BKI04aer B cebs
BbIXO/ITHYIO €EMKOCTH TPAH3UCTOPA U BCE€ BHEIIHUE €M~
KOCTH, MOJIKJTIIOYEHHBIE K €TI0 BBIXO/Y;
CKOPOCTb M3MEHEHUS HANPSIKEHUS B MOMEHT
BKJIIOUEHUS TPAH3UCTOPA PaBHA HYJIO. ITO IPUBOJUT
K TJIAaBHOMY TIOBBINIEHUIO TOKA 4yepe3 Tpansuctop (K
3a/IepsKKe Ha9a/Ia ero MPOTEeKaHus ), YTO CHUKAET Pac-
CeMBaeMyIo MOIIHOCTb i2R » Tie R, — conpoTusienne
TPAH3KUCTOPA B IEPEXOAHBIM MOMEHT BKJIIOYEHUS, JasKe
ecim 310 BpeMsi cocraiisier 10 30% mepuoga BY-
CUTHAJIA.

emnu kiacca E pazpabaTbiBaroTcst NCXO/IS U3 pellle-
HUA CUCTEMbI ypaBHeHI/IfI JJIA YCTAHOBUBIIETOCS TIEPUO-

JTYECKOTO OTKJINKA IIETN, COCTOSIIEN N3 HEeNeaJ bHbIX
KaTyIeK WHIYKTUBHOCTU W KOHIEHCATOPOB, TPH pabo-
TEe peasbHBIX TPAH3UCTOPOB C COOJIOICHUEM CJIETYIO-
X YCJIOBUIA:

— HalpspKeHue UMeeT HYJIEBYIO BEJTMUNHY U HYJIe-
BYIO KDYTHU3HY B MOMEHT BKJIIOUEHHS TPAH3UCTOPA;

— TIOBBINIIEHNE HATPSIKEHUSI B MOMEHT BBIKJIIOYEe-
HUS TPAH3UCTOPA 33/IEP}KUBAETCSI 110 OTHOIIEHUIO K
BXO/THOMY CUTHAJIY;

— HaNpsUKeHNe Ha COTPOTHBJIEHUM HATPY3KU 0113~
KO K CHHYCOMJIAJIbHOMY TIpH oOecrieueHnu TpebyemMoit
BBICOKOYACTOTHOI MOTITHOCTH TTPU BBIGPAHHOM HATIPSI-
SKEHUU IATAHU.

AHaJM3 U/1eaTM3UPOBAHHOTO PEKUMA yCHIIUTEIS
kaacca E

[lns yripotienrs anasim3a pabounx XapaKTePUCTHK
1 HQU3NIECKUX TIPUHITUTIOB AEHCTBUS YCUTUTES KJI1ac-
ca E [2 — 8] mpumMeM HECKOIBKO JOMYIIEHUT.

1. JuTenbHOCTb COCTOSTHUSI «BKJIIOUEHO» 3aHUMAa-
et 50% mepuojia curHaJa.

2. AKTUBHBIH pubop 06JamaeT CBOWCTBAMU Hjie-
AJILHOTO TIEPEKTIoYaTeIs — HYJIEBOE COTPOTUBJICHUE B
COCTOSTHMU «BKJIIOYEHO» (3aMKHYTBIN KJII04) U 6ECKO-
HEYHOE CONMPOTUBJIEHNE B COCTOSIHIN «BBIKJIIOYEH0> (pa-
BOMKHYTBIH KJTIOY).

3. Emxoctb C; munefina.

4. Bce moTtepu 11enu TIPECTaBIEHBI COTIPOTUBICH-
eM R, KOTOpoe paBHO CyMMe€ COTIPOTHBJIEHHS HATPY3KH,
COTIPOTHUBJIEHUS TIOTEPb B MHIYKTUBHOCTU ¥ COTIPOTHB-
JIEHUSI TIOTEPHh B EMKOCTSIX.

5. Apoccenpb L, cunuTaerca uaea bHbIM.

6. e L, —C, nMeeT BBICOKYIO JIOGPOTHOCTD, a
TOK, MIPOTEKAIONINII B BBIXO/IHOI IEMH, 0YeHb OJIM30K K
CHHYCOW/TATTbHOMY .
D Onpepennm xa-

paKTepHbIe CBOMCTBa
1
/
/

yeuauTesist kiaaceca E
C BBICOKO/IOOPOTHOM
Puc. 2. DKBUBaJIeHTHAasI cXeMa
ycuiureJsist

——c,
BBIXO/IHO TIETBIO.
Ha puc. 2 noka-
3aHA SKBUBAJICHTHASI
cXeMa yCHUJUTEeNS
[IPY 3TUX JOIYIIEHN-
ax. 37ech 2KBUBa-
JIEHTHBII MCTOYHUK TOKa I COCTOUT U3 T€HEPAaTOPOB
MOCTOAHHOTO TOKa [ ) ¢ ¥ CUHYCOUAIBHOTO TOKA [ 1!

I=1 ) H =1 (1=a sin(it+9), (1
rae a= |]R1_-| / |105|;

W — 4YacrorTa,;
t — BpewMs;
@ — caBur a3 MeX/y BXOAHBIM CUTHAJIOM, OMPeIeis-

oMM BpEMA HEPEKAIOUECHNA KJ0Ya, 1 CHUHYCOU-
JaJIbHbIM TOKOM IRF'

Korzpa kiioy HaxoAuTCs B MOJOXKEHUHM <BKJIOYeE-
HO», HAIPSIPKEHUE Ha HEM PABHO HYJIIO, HO Yepe3 HEero
IIPOTEKAET TOK reHepaTopa. B mososkeHnn «BBbIKTIOTe-
HO» TOK 4epes KJI0U paBeH HyJI0, HO epeMeHHas Co-
CTaBJIAIONIAS TOKA IIPOJOJIXKAET IPOTEKATh Yepe3 NIyH-
TUpytonmii kongencatop C,, 1 HanpsiKeHue Ha HeM Oy-
JIeT OTIPe/IeNIAThCST BBIPKEHIEM
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t

ut)= = [1osli-asinfox + @)t (2)
Cio

Ecom mpunsTh yesoBue niig yenantenein kiaacea E,

aro u (0)=0, o

us(t):—I DS {wt + acodwt + @) - cosql} - (3)
wCy

Yro6n! HaliTH KO3(DUINEHTDI @ U (), TPUMEM elIle
JIBa yCJIOBHS:

dug (T/ 2) o

a
rae T — mepuoi BXOAHOTO CUTHAJA.

Torza, ucnopsys ¢popmyay (3) u ot ycaosusi, B
pesyJibTate Npeo6pa3oBaHMii TTOTYUMM:

u(T/2)=0;

L

0
Eposp=—— (4)
a
g 1
%in(pz -=. 5
a
PemuM nostyuennyio cucreMy ypaBHEHMIA:
cosp=—sin
SQ > )
¢= arcth— E Elt -32,48, (6)
g mg
ol = g 1862 )
|sing]

ITH JIBa TapaMeTpa sSIBJSIOTCS XapaKTePHbIMU T10-
CTOSTHHBIMH JIJIST JIIOO0TO YCUIUTEJS Kaacca E ¢ BbIco-
KOJIOGPOTHON BBIXOHON Tenbio. OTcioa cieayer yc-
JIOBUE HAa JOOPOTHOCTH BBIXOIHOI 1IeTTN — OHA JTOJIK-
Ha OBITH JIOCTATOYHOU, YTOOBI AMILJIUTY/IA TIEPEMEHHOTO
TOKA TIPEBOCXO/INJIA BEJTMUMHY TIOCTOSTHHOTO TOKA.

Haiizem oraomenus meskay U pou ).

Upg — TIOCTOSIHHAS COCTABJAIONIAS HATIPSKEHUA
Ha BBIKJIIOYaTEIe us(t). Ycpeanenue 1o BpeMeHU Ha-
IPS>KEHNs BBIKJIIOYATe s 3a epuoy gaet (yunTbiBas,
4TO MOJIOBMHY IIEPUO/A OHO PABHO HYJIIO):

i

-1 -
Ups = T _.[/Us(t)dt
2

-
1

2
los iy + t+ @) - dt=_DS
{oo a[cos@ (0)] coscp]} (8)

T 0
Taxum 06paSOM, MOIITHOCTD ITOCTOAHHOTO TOKa paBHA

= = 2
Pyl U pe=TwC, U . (9)
MO)KHO OHpeﬂeJII/ITI) COHpOTI/IBJIeHI/IG yCI/IIII/ITeJIH 110
BeJIMUMHE ITOCTOAHHOI'O TOKaA (HO HOTpeéﬂ}IeMOﬁ MOIII-
HOCTH). [TpupaBHIBAas BBIXOIHYIO MOIITHOCTD K MOIITHO-

cTH, TOTPe6IsIeMOoil OT NICTOYHNUKA TIOCTOSTHHOTO TOKA,
3aIIIeM:

IR, =I2,R /2. (10)
Orcioza
R, =a’R /2=1,734R. (1)

Hatigem mapaMeTpnI 2/IeMEHTOB TN, OCHOBBIBASICh
Ha TOM, YTO TlepBas TApMOHUKA HATIPSLKEHUS HA aKTHB-
HOM 3JIEMEHTE SIBJISIETCSI BEKTOPHOW CyMMO¥ HarpsiKe-
HUI TTeEPBON TAPMOHUKY Ha COTIPOTUBJIEHUN HAT'PY3KU
Uy ¥ PEaKTUBHOM CONPOTHUBJICHNM LETIOYKH DJIEMEH-
T0B Cy— L, Uy,

Upi=al psR; (12)

Uy=al pwL, (13)
rie WL=X — 3KBUBAJEHTHOE COTPOTUBJICHNUE 1IETTOYKH
C,~L, na pa6oueii yacrore.

C Apyroii CTOPOHBI, TH K€ HATIPSDKEHUST PABHBI CO-
OTBETCTBEHHO CHHYCHOI U KOCHHYCHOI COCTaBJISIONIEN
MepBOil FTApMOHNKY HANIPSI)KEHNS HA CTOKE/KOJLJIEKTOPE
aKTUBHOTO TIprOOpa TTpH BbIGOPE 32 6A30BbLIN CUTHAI
sin(wt+@):

Ips
Up =~ Vis;

WGy (14)
Vig = T—lTJ'{wt + a[cos@t +Q) - coscp]}sin(wt +@)d(wt) -
0

BBozst nepementyio z = (Wt+@), myTeM 1ocae10Ba-
TeJIbHbIX NpeoGpasoBaHuii no ryunM, yuntbiBas (4) u (5):

T™+Q
Vig == J’{(z—(p) +a(cosz—cosp)}sinzdz:£. (15)
Ty ar
CieoBaTeIbHO,
| 2
Ug=-—25°=.
wC, am (16)
ITpupasuusas (12) u (16), mosyunm:
_ 2 _ 0,1836: 01836 . (17)
WRETT wR 21fR
AHaJIolquo (14),
Uxi= ﬁvlci
™7 a?-2
Vic = zl;{(z—(p) +a(cosz — cogyp)}coszdz= e (18)
Torna
2_
X =wl = Ry =1152R (19)

Teneps onpenemum snauenns saementos C, u L,.

WcxoaHoit TpeArnochLIKON SBISJIOCH MTPe/II0I0Ke-
HI€, YTO BBIXO/HAS TITb 06JIa/1aeT BHICOKOI JOOPOTHO-
crbio Q, =wL, /R. Bemrunna 106pOTHOCTH MOKET ObITh
IIPUHSATA B KAUeCTBe HE3aBIICHMOTO ITapaMeTpa, T. K. ee
BeJIMYMHA HA TIPAKTHKE OIPe/eNsIeTCs KOHCTPYKTHBHBI-
MU XapaKTEPUCTUKAMU UCIIOJIb3yEMbIX 3JIEMEHTOB U CO-
MIPOTUBJIEHIEM HArpy3Ku. VIcIobayst cooTHOIIeHUsT

1
w= oL (20)
u
L=L+L, (21)
IOy YIM
Co= 21 = - , (22)
wl,  WRQ-1152
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rae L, — 49acTh MHAYKTUBHOCTH L., o6pasyromas nie-
QJIBHDBIN TIOCJIe/IOBATETHbHBIN KOHTYP.
Ec/m B3aTh 3a nesasucumyio senmaumy C,, TO

1 + 1152R

oC,  ® (23)

Taxum 06pa3oM, B IPE/TTONOKEHNT CHHYCONIATbHO-
CTH BBIXO/THOTO TOKa ycUanTe st Kiaacca E onpeesieHnr
3JIEMEHTBI €70 CXEMbI, €CJI 33[aH0 COTIPOTHUBJIEHNE R.
ITO CONPOTUBJIEHHE OTIPEIEISETCS UCXO/IsT U3 Tpebye-
MOIi MOIITHOCTH YCHJTUTENA Py 1 BBIOPAHHOTO HaIpSKe-
nus muranus Upg. 13 (10)

L2=

_ 'FzzFR= azlgst 2U8s.

Ry

2 2 a’R’
2 2 (24)
R= —ZlZJ DS — 0577205,
a“Rgy Pay

DJIEMEHTBI, OTpe/ieIeHHbIE TT0 3TUM opMyJiaM, Oy-
JIeM Ha3bIBaTh HjeabHbIME, cooTBercTByIOnIMu 100%
KII/I. BoJsiee TouHbIe 3HAYEHHST 3JIEMEHTOB MOYKHO OII-
PEeAeNnTDb TI0 Pe3yJIbTaTaM MO/IEJTUPOBAHUS Y CUIATEST
kJaacca E ¢ moMornbio ofHOI U3 TporpaMM CXeMOTEeXHU-
YecKoro MojieimpoBadns. CHelnaabHO /U1 pacieTa ycu-
sauteneit kiaacca E pazpa6orana mporpamma HEPA [9],
0061212101111 PSJIOM MTPEUMYIIECTB MIPH PEIEHIH [aH-
HOW 3a/1aun.

B nacrosimee Bpems ycusnmresn kiaacca E, paccun-
TaHHbIE C MCIIOJIb30BAHUEM TTPUBEIEHHOTO TI0X0/1a, Pa-
60TaIOT HA YaCTOTaX JI0 HECKOJIBKUX IUTarepil.

IJKcnepuMeHTaJIbHbIE XaPaKTePUCTUKH YCHIUTEJIS
kaacca E

[IpuBenem nmpumMep pacueTa KOHKPETHOTO YCUJTHTE-
as knacca E u cpaBuuM ¢ yeusmreaem u3 [8]. Harra
3a71aua — TOJIyYuTh MakcuMasbubiil RI1/], cunras mo-
JIE3HON MOIHOCTD, paccenBaemMyto Ha R, . [lna sToro,
YVUUTBIBAS TOCTYITHYIO 37IEMEHTHYIO 6a3y, TIPOBEEM OTI-
tumusanuio KI1/[, uamenss pab6ouyio yactoty u n06-
potHOCTh. B pesysbTare GblT BIOpAaH BApUAHT YCUJIU-
tera Ha 800 xI'mc Q,=11,9. Mcnombsosacs, Kak u B
[8], monesoit Tpansuctop MTP 3055E (Motopoaa),
UMEIOIINI B OTKPBITOM COCTOSTHUY COITPOTUBJIEHNE Ka-
HaJa RON=O, 15 OM. B uccrenyeMoM ycuanTese MOII-
HOCTHBIE XaPAKTEPUCTUKK 3TOTO TPAH3UCTOPA UCTIOJb-
3YIOTCSI JINTIb HA HECKOJIbKO TIPOIIEHTOB. Y Ke Ha yac-
tote 800 KI'11 nposiBsieTcst BusiHue ero 60JIbIION BXO/I-
HOIf eMKOCTH, HO HU3KO€ 3Havenue R, MO3BOJIAET 110~

sryautb Bbicoknit KIT/] mpu Hu3KOM HanpsKeHnn mTa-
nug. OQHako IpUMeHeHue 3TOro TPaH3UCTOpa Orpatu-
YuBaeT pabouyio YaCTOTY UCCIEJOBAHHOTO YCUINUTEII.

Ilapa- Hnear- Dxkcre-

METpH HBIA yCH- Mopnens e
JNTENH

Vi, B 4,5 4,5 4,5
Ips, MA 294 225 228
Cy, n® 3290,43 3290,43 3228
Co, n®d 1612,66 1612,66 1616
Lo, Mk['H 27,0 27,0 27,2
R, Om 10,5 10,5 10,5
R, Om 11,40 11,40 11,42
Py, BT 0,907 0,880 0,84

KIIJ 0,90 0,87 0,83

B Ta6smie npuBeieHbl Pe3yIbTaThl PACUETA HIeaTh-
HOTO YCHJTITEJIsT, MOJIeJIMPOBanust u akcriepumenta. (ITpu-
BeJ/IEHbI PE3YJIbTAThI pacyeTa YCUIUTEIS C UCII0Ib30Ba-
HHUeM nporpaMMbl Harmonica mporpaMMHOTO KOMILIEK-
ca Ansoft Serenade [10]. ConporuBiieHre Harpy3Ku
R, mpuBoanTCA Kak pasHOCTb MeX/y OOIIMM COMpPO-
THBJIEHNEM R 1 conpoTtusienuem norepb R .. Compo-
THUBJeHNE R, BKIOYAET B €O CONPOTHB/IECHHUE WH-
AYKTUBHOCTH L., Ha pa6oyeil yacToTe 1 CONpOTUB/ICHHE
TPAH3UCTOPa B OTKPBITOM COCTOSAHUU R\, B3ATOE C
oTnpaBoYHbIM Ko3ddurmentom 1,365 [2].

B skcnepumenTaibnom o6pasiie MHAYKTUBHOCTD L.,
HAMOTaHa Ha KapKace IuaMeTpoM 3,8 CM U COIEePIKUT
28,5 BuTKOB TpoBoa JIDIIO 32. Ee Henarpy:xeHuast
no6porroctb paha 190. /Ipoccenb L — 0,48 MI'H.

Ycunmresib, COOpaHHbBII U3 2JIEMEHTOB, UMEIOIIUX PaC-
veTHbIe 3HaueHus (¢ y4eToM MapasuTHBIX eMKOCTEN,
MHIYKTUBHOCTEH U CONPOTHBJIEHHH), Cpasy MOKa3bIBaeT
OKHJaeMble XapaKTepucTuku. [Ipu oTkIOHEHUSIX HO-
MUHAJIOB 3JIEMEHTOB HeoOXo[uMa TIO/ICTPoiika. B Ha-
eM cayyae pousozuics noabop emkocreit C, u C,.
Kpurepuem nozgcTpoiiku BbicTymasa gopMa HarpsiKe-
HUSI Ha CTOKe TpaHsucropa (puc. 3), Kotopast 1o/KHa
6bLa yI0BJAETBOPATH yeaosusM (4) u (5).

B niportecce pa6oTbl moJrydeHbI (POPMbBI HATIPSIKEHIS
CTOKa W BBIXOTHOTO HATIPSDKEHNUS, COOTBETCTBYIOIINE
PeXXUMY pabOThI YCUIHTES K1acca E ¢ MaKCHMaTbHBIM
KII (puc. 3 m 4). Taxke GblIM M3MEPEHDI YACTOTHBIE
3aBHCHMOCTH BBIXOHOI MotHOCTH 1 cTokoBoro KII/I,
KOTOpPBIE TTOKA3al XOpollee KadeCTBEeHHOe COBIIA/le-

= = N
S O O

S G

Vds (mtp 3055 E) [V] S

|
(9]

Puc. 3. ®opma HanpsreHus
Ha CTOKe:
@ — 9KCHEepPUMEHT; 6 — Teopust

0,0 0,5 1,0

Time [usec]

Puc. 4. ®opma BBIXOHO-
ro Hanpsukenus (aKcmepn-
MEHT)

1,5 2,0 2,5
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INPOEKTUPOBAHHUE. KOHCTPYUPOBAHUE
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Puc. 5. 3aBucnmoctr BbixoaHoi MomutHoctr 1 KITJ[ oT yacToThl: @ — Teopusi, 6 — 9KCIEPUMEHT

HUE ¢ pacueTHbIMU JaHHbIME (pUC. 3). YpoBeHb BTO-
poit rapMoHUKK Ha Bbixoje Obl1 —20 nb, Tperbeit —
menbire —30 ab.

Orimunie SKCIIEPUMEHTATBHBIX PE3YIbTATOB OT pac-
YETHBIX OOBSICHIETCSI TEM, UTO HE YYUTBIBAJIICD TOTEPH
B KOHJleHcaTopaX, B gpoccene L, nt. 1. Kak u B [8],
PacXOosK/IeHIE COCTABJISIET OKOJI0 5%. OCHOBHBIM (pak-
TopoM camkenust KI1/[ B jaHHOM yenmTesne sSBJASIOTCS
HOTePH B MHAYKTUBHOCTH L., KOTOpbIe MOIYT ObITh
CHIKEHBI TTPUMEHEHNEM TIPOBO/IA C MEHBIINM YeJb-
HBIM COIIPOTUBJIEHUEM MJIN C MOBBIIIEHUEM YacTOThl. B
HOoCJIeIHEM CJIyyae HAYHyT BO3PacTaTh IOTEPU B TPaH-
3HCTODE.

3k k%

Taxum o6pasoM, Ha OCHOBE ONMUCAHHBIX TPUHIIUTIOB
HOCTPOEHMs ycuauress kiaacca E paccunrana cxema u
9KCIIEPUMEHTAJIBHO UCCJIE0BAH YCUIUTENb CO CTOKO-
BbiM KIIJ] 83% ma wacrore 800 xI'1;. [Toka3anbl 0OCHOB-
HBIe 0COOEHHOCTH (DYHKITMOHNPOBAHMST YCUIINTEST KJTacca
E. PesynbraTsl akcriepuMenTa MoATBEPsK/IAI0T, YTO JaH-
Hasl METO/IMKA MOXKET UCIIOJIb30BATbCA JJIS1 TIOCTPOCHUS
BBICOKO(P(PEeKTHBHBIX YCUIHUTENEN U TTpeobpasoBare-
JIell SHEpPTUN.
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B nomepe 3 xkyprajia 3a 2001 r. va c. 13 B puc. 1 gonyneHa ommobKa.
st sapucumoctn Q(x) Ha rpaduke a v aas obenx 3aBucumocteii rpaduka 6 3HaveHus E p
y KPHBBIX CJeJyeT 4uTath Kak B saBucumoctu E(x) Ha rpaduke @, TO eCTb: BHEIIHHE
kpuBbie — 1 3B, mpomexyTtounbie kpuBbie — 0,316 3B, BHyTpennue kpusbie — 0,1 3B.
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