H3IBECTHA
TOMCEHKOI'O OPAEHA TPYAOBOI'O KPACHOI'O 3BHAMEHH
IIOAUTEXHHUYECKOTO UHCTUTVYTA umenu C. M. KHPOBA

Tom 172 : 1967

TEXHUKO-9KOHOMHYECKAS OLEHKA 3JEKTPOMAIIHMHHOIO
YCHJIMTEJIS C [NIALKYM SKOPEM (3MYT-1211)

A. C. BATYPHH, A. H. CKOPOCIIEIIIKHH, T. I' KOHCTAHTHHOB

(PeroMeHA0BAHA ceMHHapom Kadenp SJIeKTPHYSCKHX MauldH H obueH
BJIEKTPOTEXHHKH)

HenocTaTKy KOJJIEKTOPHBIX 3J€KTPOMALIHHHBIX YCHJAUTEEH, KaK H BCeX
KO/MIEKTOPHBIX MALIKH, OOYC/IOBIEHDl TJTABHbIM 00Pa30M HEeYAOBIETBOPHTEb-
Holt Kommyranmeir. Mckpenne yxyamaer paboTy ILETOK W KOJJIEKTOpPa M,
B KOHEHHOM CUeTe, COKpallaeT HAaAEKHOCTb PabOTHl YCHIHTENs B LEJOM.

WccneroBaHUs ‘HAZeIKHOCTH 3JEKTPOMAIUIMHHBIX ycuauTeaeit IMY-5I1
[2] moKa3asH, YTO OCHOBHLIM 3JEMEHTOM, CHHIKAIOULHM HAJeKHOCTbh pPaboThl
arperaTta, fiBJseTC H3HOC LIeTOK. DBuIo yCcTaHOB/IEHO, YTO 3VICKTPOLIETKH
ABUTATENSl H TeHepaTopa 3a OAHO M TO Xe BPeMs H3HAIIMBAIOTCA HEOAUHA-
KoBo. B Ta6Ga. 1 mnpuBefeHbl MTaHHbBIE M0 H3HOCY LIETOK [BHratejas H
regeparopa. '
Ta6numna 1
CpeaHuil H3HOC H[ETOK 3NEKTPOMallHHHOrO ycHiauTexs IMY-12I1

‘BesudyuHa cpegHero

[

= HanmeHOBaHUE 3JEKTPOLIETOK u3Hoca X B MM Ha
o 100 wacoB paboTsl
1 OJIeKTpPOILeTKH ABUTATeNs 0,252

2 DJeKTpPOILETKH TONepevyHol el eHeparopa 0,844

3 OJeKTpPoUleTKU NPOROJBHON Leld reHepaTopa 0,715

M3 Ta6a, 1 BUAHO, YTO H3HOC BJEKTPOLIETOK TeHePaTopa YCHJHTENd B
TPH € JHUIIHUM pasa Ooablue, yeMm Y ABHraTessd.

B Ta6a. 2 npuBeieHbl BepXHUE M HUXKHHe T'DAHHIBI HAJEKHOCTH IIETOK
B (JYHKUHHU BDEMEHH.

[anHble TaGs. 2 MOATBEPIKAAOT TOT (AKT, YTO HAMEKHOCTb 3JIEKTPO-
IIETOK reHeparopa 3HAUHTENBHO HHXKe HaJeXKHOCTH LleToK jsuratens. Cie-
J0BaTeNbHO, CaMbIM cJ1a0biM 3J€MEHTOM B JICKTPOMALIHHHOM yCHJHTENe
SABJSIIOTCS JeKTPOIIeTKH reHeparopa. OHU UM CHUKAIOT Ha[eKHOCTb arpera-
Ta B denom. HenuHeitHoe W3MeHeHUWe CONPOTHBJEHHS ILHETOYHOrO KOHTAKTa,
HCKpeHHe ABJAKTCA NPHUMHOH HECTaOUJIBLHOCTH BBIXOLHOTO HaNpPAMXKEHHS H
HCTOYHHKOM paldHolloOMeX, YTO OTPHIATeJbHO <CKAa3blBAaeTC Ha KauyecTBe
paGoTel CHCTeMBl aBTOMAaTHUECKOTO peryJHpOBAHUA M  3JEKTPOHHOMH
annaparTyphl. ,

B cBsi3d ¢ 3THM BO3HHKJA MpPaKTUuecKasd HeOOXOLUMOCTb pa3paboTKH
TAKOH KOHCTPYKLHH KOJWIEKTOPHOTO VIEKTPOMAIIHHHOTO YCHJIHTEJNs, Y KOTO-
poro 6bL1a 6l ocyllecTBaeHa 6e3bicKpoBas KoMmyTauus. Pabora no cosna-
HHIO TaKHX YCOWJTHTeJeH BefeTcs Ha Kadeipe 3JEKTPHUECKHX MALIHH
ToMcKoro mOAHTEXHHYSCKON0 UHCTHTYTA.
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(O 1MUM M3 peasibHBIX TyTed VJYUIIeHUss KOMMYTALHUH SABJAAETCA YMEHb-
uleHHe PeaKkTHBHOM 3.J.C., 'CO3al0lel K00aBOYHBIH TOK B KOMMYTHPYEMOH
cekuud. Mcxons us storo, Obisia npeisoxeHa KOHCTpyKuua IMY nonepeu-
HOTO Mogst ¢ raaakum skopem (OMYT), nossondonias CHH3UTL HHIYKTHB-
HOCTb KOMMYTHDYEMBIX CeKIHH, a, cj1e10BaTel]bHO, H BeIHYHHY peaKTHBHOM
3.4.c. B 5—10 pa3 [5]. Ouenb BaKHbIM NIPEUMYLIECTBOM HOBOH KOHCTPYKLH
SBJASETCH MJIEHTHYHOCTh VCJOBMH KOMMYyTallUH [Js BceX (CeKUHil KO,
a TaKXKe OTCYTCTBHE MyJbCallHil MAarHHTHOIO IOTOKA B KOMMYTHPYEMO# 30HE.

B ycuautese ¢ IMafkKHM SKOpPeM 3HAYHTENbHO YJYYLIAIOTCA YCJIOBHA
OXJIa)KIeHHs, YTO IIO3BOJTHJIO YBEJHUYUTh NJIOTHOCTh TOKa ¢ 3 a/MM? 1o
21,3 a/mwm2

IKcnepHMeHTaNbHas NPOBEPKA HOBOH KOHCTPYKUHH B 1a0OPaTOPHLIX
YCJAOBHAX MPH HOMHHAJBHOH Hanpy3ke nokasaJsa 6e3bickpoBylo paboTy Koa-
JEeKTOPHO-ETOYHOTO y3J1a reHepatopa. OcHOBHAs Leip Obia JAOCTHIHYTA.

OnHako B HOBO# KOHCTPYKUHH VBEeJHUYHBACTCA HEMATHHTHBIA CJION MEX-
1Y SKOPEM H CTATOPOM, 4TC yMeHbluaeT Koab(UUUEHT YCHJIEHHS arperara.
SDTOT HELOCTATOK B 3HAYHTE/IbHOH Mepe KOMIEHCHpYeTCs BBeJeHHeM Ipo-
M01bHONA N0IMarHHYHBallel o6MOTKH.

Ins TeXHUYECKON U SKOHOMUYECKO#N OLeHKM HOBOTO YCHAMTeNd HeoOxo-
JHMO OCYIEeCTBUTh cpaBheHue. bazoBbim 06pasuom 1,19 cpaBHEeHMS NpHHH-
mMaercst youaureab IMVY-12[1, Taxk kKak yeHauTeNnb ¢ IVTafiKHM sSKOpeM
(DMVYT-12[1) paspabGoraH B Tex xe rafapHrax, HMeeT [IPUBOIHO# JBHra-
TeJb TNMOCTOSHHOIO TOKAa H TO Xe (YHKUHOHa/IbHOe Ha3HaueHue. TexHHKO-
IKOHOMUYECKHe [10Ka3aTelH N0 CPaBHHRAEGMBIM KOHCTPYKUOMAM IIPUBOLSTCS
B Taba. 3.

Ta6nunga 3

TexXHHKO-3KONOMHYECKHe NoKasaTean OMY-12IF 1 OMYI-1211
(3MeKTpOMallHHHBIH YCHAHTENb € TJAJKHM fAKopeM)

3nauenne
. HauMeHoBaHHe KONHYECTBEH- nokKasarend and.
E HOI'O0 HJH KadeCTBEHHOTO E}I. H3M.
riokasareas IMY-121) AMYT-1211
1 2 3 4 | 5
A. TexHHYeCcKHe NOKa3aTeNH
1 TIlorpe6isgeMass MOUHOCTbL IIpH-
. BOJHOTO JABHraTess BT 2200 1865
2 CHopocTb BpallleHH:A 06/MHH 3500 3500
3 HomunaneHoe HallpsXeHue
HPHBOXHOrO ABHraTes B 110 110
4 HomuHanbHag CHNIa TOKa TIpH-
BOLHOTO [BHIraTes s a 20 17,3
5 HommHanbHas MOIIHOCTH IIpH-
BOZHOTO JBHraTeis BT 11900 1700
6 Pox Torka OpPHBOJHOTO JBHUTA- .
Tesd — TOCTOAH. TOCTOSH.
7 MoliHoCTh YCHJIHTENA Ha BHI-
xojie BT. 1300 1000
8 Hanps:meHHe Ha BbIXOJe YCH-
JUTENsA B 115 115
9 HomuHaJbHBIE TOK Ha BBIXOXE
YCHJHTENA a 11,3 8,7
10 HooadduuueHT ycuineHusa pa3s 3250 1340
11 IlocTosAHHass BpeMeHH OOMOTHH : _
yipaBJICHHA cex 0,080 0,070
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1 2 ' 3 ’ 4 l 5
12 TlocTosAHHAA BpeMeHH IoNeped-
HOHM 1emHu CeK 0,186 0,150
13 OxBuBaneHTHasA MOCTOAHHAA .
YCHIIHTENSA cex 0,266 0,220
14 Kospduuuenrt ZOOPOTHOCTH
YCHIIHTE A oo oo ljcex . 12400 8950 - .
15 [lomyctumaa mneperpyska ycCH- O
JUTEJIA 1[I0 TOKY pas 2,5 2,5
16 HoadduuueHt mnoe3Horo aei-
CTBHA (K.[I.A.) arperara % 59 54
17 TaGapuTHble pa3Mephl
a) AJHHA M 0,635 0,635
B) IIHPUHA M 0,323 0,323
6) BBICOTa M 0,255 0,255°
18 Bec arperara KT 69 71
19 TloTepu s/eKTpUuYecKO#  dHEp-
THH:
a) cyMMapHble IIOTEpPH XO0JOc-
TOrO XOfa 6e3 CHTHaja YII-
DPaB/IeHHA BT 149 147
6) cyMMapHbIe TIOTEPH XQJI0CTO-
To Xoga IpPH HOMHUHAJIBHOM
CHTHajle YIpaBJeHH:d BT 384 384.,4
B) CyMMapHble IOTepH IIpH HO-
MHHAJBHOH HArpysxe BT 900 865
20 Pop Toxa Ha BBIXORE — TMOCTOAH, TIOCTOSH.
21 HKauecTBO KOMMYTAIMH Ha BbI-
XOfie YCHIHTeJs B YCJIOB. 11 1 (Ge3bICK-
euH. poBast)
22 HOHCTPYKOHA AKOPSA —_ 3y04aThlif PJaf KR
23 IInoTHOCTH TOKa OOMOTKH AKO- ' '
pA reHepaTopa a/Mm?2 3,2 21,3
. JKOHOMHYECKHe NOKa3aTelH
I. IIpH H3roTOBIEHHH
24 Ce06ecTOUMOCTb H3rOTOBJIEHUA
YCHIHTENRA ' pyo/mTt 265,72 260,37
25 TpynoeMrocTs H3rOTOBJIEHHA .
YCHIHTENA Y-yac/IIT 98,3 98,3
26 Pacxopx o06MOTOYHON MegH Ha f
YCHJIHTEJIDb \ KI/IIT 11,90 9,44
27 OKOHOMHJ MeRH Ha OQHH YCH-
JuTeNb KI/1IT — 2,46
28 Toforasd SKOHOMHSA OOMOTOYHOM
mend Ha 100 ycunurenei Kr/ropn — 2460
29 O6was SKOHOMHSA Ha MaTepHa-
Jax Ha 1000 ycunurenei py6./rog — 5220
Il IIpu 3KkcmayaTamuu
30 HarteropHsa peMOHTHOH CJIOM-  YCJOB.
HOCTH [3, cTp. 494, Ta6n. 205] pemoHT.
e/IHH, S 5
31 PeMoHTHBIe pacxofbl Ha YCH- '
JIHTEIb B TOf py6./ron 119 119
32 TpyAoeMKOCTh PEMOHTHBIX pa- ‘ ‘
60T Ha YCHJIHTENb B IOj H.4ac/rofg 65,5 65,5
33 CefecTOHMOCTb IIOTEPH  BIIeK- '
TPHYECKOH BJHEPruM Ha YCHIH- C :
'TeJIb B rof py6./rox 13,18 © 12,64



CpasHHBas TexHHYECKHe NOKa3aTeqaH ycuauteneil (tabs. 3), ycranasju-
BaeM, 4TO HOBBHIT ob6pazen (2MVYT-12I1) umeer MeHbHIYVIO MOIIHOCTD
(1000 B1<3250 BT), Koo puuuent ycunenns (1340<3250) u Gosiee HH3KHH
kosdpuunedT nonessoro yaeicteud (54 <59). 3a cueT OTCYTCTBHsI mMa30oB Ha
fIKOpe HOBBIM YCHJHTEJNb MMeeT HeCcKoabkKo Ooabmiuit Bec mo CTa 4
{71 kr>69 xr). .

Hapsaiy c 3TWM y HOBOrO yCHJHTENS] eCThb OYeHb BAyKHble KAYECTBEHHHIE
fipedMyltecTBa: Oe3biCKpoBas KOMMYTallHsl M Jyyinee OblcTpoaefcTBie
{0,150 cex < 0,266 cek). DTu noxKaszaTesH H ONPeILASIOT NPOTPECCHBHOCTD
HOBO# KOHCTPYKUHH, }

IKoHOMUYECKHe TI0Ka3aTeJH NPH HarotosaeHuu (taba. 3, pasiea b, 1)
IMYT-12I1 aBasiercs ayuwium no cpasHeHuo ¢ IMY-12I1. B Taba. 4 npu-
BeleHbl UH(POBLEIe AaHHble O ce0eCTOUMOCTH OOOHX YCHJUTENEN.

Tab6auna 4

CebGecToumocThs H3roToBAeHHA IMY-12I1 1 IMYT-1211
(3IeKTPOMAIIHHHABIH YCHJIHTENb ¢ TJIafKHM SAKOpEeM)

. Bazosnii OMVYT-12IT
= o6pasely (C raagKuM .
= HaumenoBanHe DMVY-12I1 AKOpEeM) So
z crateil 3aTpat ‘ l ==
Z pyo. % | py6. i % =)
1 OcHoBHBIE MaTepHasbl .
M TIOKYOHbIE U3HENUA 92,45 34,8 87,23 33,5
2 3apnnata IIPOU3BOJ-
CTBEHHBIX pPaGOuux 44,89 16,8 44,89 17,3
3 1lexoBble Pacxofbl 78,11 29,4 78,11 30
4 O¢iesaBofckue pacxonsl 43,54 16,3 43,54 16,7
5 ®abpuuno-3aBOACKAA
cefecTOUMOCTD 258,99 — 253,77 —
6 BHenpou3BOACTBEEHLIE
pacxomnl 6,73 2,7 6,6 2,5
ITonHas (xoMMepueckad) :
CTOHMOCTb . 266,72 100 260,37 100

Ce6ecTOMMOCTb H3TOTOBJAEHHS (Taba. 4) HOBOTO YCHJHTEJA COKPAIAET-
esd Ha 522 py0. 3a cueT CHHIKEHHd MaTepHAJbHBIX 3arpaT (MeHbllee KOJH-
yecTBO oOMOTOUHON MeIAH AKOpPS, a Takke OTCYTCTBHE INA30BOH HU3O0JALLAU
SAKOpA). DTO H3MEHH/I0 YAeJkHoe COOTHOIIEeHHe cTaTell 3aTpaT B ce0ecTouMo-
cru uarotopierng IMYF-12T1. Oaunum U2 NPEUMYIIECTB HOBOTO YCHAUTENA
IBJISIETCS COKpalleHue pacxola o0MoTouHOH Mend (2,46 Kr Ha YCHJIHTENE).

DroHoMHUecKHde rokazatean IMVT-12I1 npu skcnayarauun (ta6a. 3,
pasitea b, II) umeroT oauHakoBsie 3HaueHus. Mckalouede cocTasasieT Godiee
HH3Kasl CTOMMOCTb TIOTEPb 3JIeKTPHYECKOH 3IHepruu, o0ycJa0BJAeHHAS MEHb-
1eii. MomHocTeio IMYT-1211.

Tak xak oba ycuaHTe s HMEIOT OTHHAKOBBIE KOJHYECTBEHHbIe H KAUeCT-
BEHHblE MOKA3aTeJH, 114 CPABHEHMS] OHU T10JKHBl OBITh MPHBEAEHBI K COIO-
crapivomy BuAay [4]. Momnocts IMYT-12I1 Heo6XoaHMO YCAOBHO A0BECTH
10 1,3 kBT. Ilpn 35TOM [OJKHBL BO3pacTH Ce0ECTOMMOCTL H3TOTOBJEHHUS,
CTOMMOCTb TIOTEPb JEKTPHUECKOR SHEePIHH U aMOPTH3AaLHOHHbLIe PACXOIH,

Ha ocnoBe meHn na 31eKTpoMALIMHHblE YCHJINTEJMH C IBHraTeseM NOCTO-
aHHOro TokKa (6] HaMu Obl;la yCTAHOBJEHA 3aBHCHMOCTD:

Cp = 214 P01 (1)

rne Cp — pacuetHast lleHa YCHJUTENst, PYO.;

214 — nocrossHHbIA K03)DUIHEHT 3aBUCHMOCTH;

P — MOIHOCTb YCHJIMTENS, B KBT,

0,133 — mokasartenb CTENeHH.

YuuTHBAA HAHTEHHYIO 3aBUCHMOCTh, KalMTaJabHble 3aTpaThl [0 YCHIN-
‘Teaam (K) OyayT umeTh caenyiollMe 3HAYCHUS:
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IMY-12IT — K; = 265,72'1,15 = 306 pyb.

IMYT-12IT — K; = 260,37:1,151,3 »133 =312 py6, rae 1,15-— Ko3dh-
buLHeHT HepeBoga ceGeCTONMOCTH B KallUTaAbHBIE 3aTPaThl (NpHOBLIb MPeaL-
OpHATHA, TPAHCHOPTHBIE PACXOABI M 3aTPAThi ‘Ha MOHTaX 7y MOTpebHTe).

DKcnayaTauuoHHple pacxoanl mo ycunuteasim (C) mo AaHHBIM Taba. 3
C yueTOM KODPeKTHPOBKH OyAVT:
IMY-12I1 — C;=119+i13,18+ 30,80 = 162,98 pyb./rox;
OMYT-12[1 — Cp=119+12,64 - 1,3430,30 - 1,3%133=166,9 pyG./rox.
[TosiyueHHbie moKasaTesau cBeleHbl B TabJ. O.
Tab6aumga 5

KamuraaoHsle Bao:xkenHa (K) u sxcmayaramuoHHeIe pacxoast (C),
NpHBeAeHHble K CONOCTaBHMOMY BHAY

=~ =)
g N , &R
o0 QL g m o] g-j m v’
== S 8 C, 50 Q
55 K pys. 5w &| PYO./IOR (S o8
oS M= .0 ax'Co
25 >z a > T x R
OMVY-12I1 306 — 162,98 —
OMYT-1211 312 2 166,90 2,45

3 nocaenuero (taba. 5) cienyer, 4yTo 3JeKTPOMALIMHHBIN YCHIHTETD
¢ rmagKeM gkopeM (QMVYI) B cpaBHeHUH ¢ OObMHBIMA DMY nmeer He3HaE-
YHTeNbHOE VBEMYEHHE KAaMHTAJbHbIX 3aTPAT U KCITyaTalHOHHBIX PAaCXoi10B
(2—2,45).

Y6uITOK y moTpebuTeNs oT 3kcmyataumn oanoro IMYT-12I1 cocTaBuT:

Y = (C' + Ex' “Ko'—Cy' + Eu! - Ky =

— (166,90+0,15-312) — (162,98+0,15-306) = 4,52 py6./rox,

rie Y — BeyuuHHa yObiTKa y notpeGurens, py6./rox;

C!, — skcnayaTanuonHble pacxoast no AMYT-1211, py6./rox;

Cly — 10 Xe mas DMY-12I1, py6./rox,

E!, — HOPMaTHBHBIH KOI(Q(HUUHEHT CPaBHUTEbHON IKOHOMHUECKOH 30-

¢dexrusHocty, l/froa. Ely = 0,15 [4]; :

K!; — kanmuraabHbie saTpaTthl o IMYT-1211, py6.;

K!, — To xke gas IMY-1211, py6.

TakuMm o6pasom, npu sKemiyatanun IMYI-12[1 mo cpasHeHHIO €
AMY-1211 morpeSuTens 6y1er umerb yObITOK B cyMme 4,62 pyd/rog Ha yCH-
auteqab. OHaKo NpH BTOM HAJA0 HMETh B BHAY, YTO HOBAsS MOIEJAb YCH/IHTE-
J9 UMeeT (6e3bICKPOBYI0 KOMMYTAIHMIO, MOBbILIEHHYI0 HALEKHOCTh H Jy4qlIce
GuicTpOMeiicTBHE, YTO He HAULIO OTPaieHHa B pacyerax. B paze ciayuaes
5TH TIOKA3aTeAH SBJSIOTCA BaKHEHIIMMH IS ONpelesIeHHBIX YCJIOBHH 3Ke-
IJIyaTaiHH.

BuiBoanl

1. DueKTpoMalUMHABIA YCHAUTEIb ¢ [VIAaAKHM SIKOpeM HMEET 6e3bICKPO-
BYK0 KOMMYTALUIO ¥ BEICOKOE GhICTpOaelicTBe, XOpOIlike YCIOBHA KOMMYyTa-
LHH [I03BOJISIOT YMEHBIINTh HM3HOC JJMEKTPOIETOK # Kojjexropa [1]
H MOBBILAIT HAAEKHOCTh paboThl YCHIKTE/S B LEJIOM.

2. Tlpeumymecteom DMYI siBiserTcst CHHXKEHHe DAacXoia OOMOTOUHOH
MeAH 33 cueT OoJiee BHICOKOH INIOTHOCTH TOKa B 0OMOTKe siKOpsl reHepartopa.

3. [TpuBemeHHble K COMOCTABUMOCTH KalHTaJbHble BJIOKEHHA MO aIMYT
Boite Ha 2%, a SKcIiyaTaumuoHHble — Ha 2,45% npoTHB OOBIYHBIX

AOMY. OnHaKo IPH 3TOM He YUTEHO COKpallleHHe IKCIYyaTalHOHHbIX 3aTpaT
AOMYTL 3a cuer wMeHbIIEro H3HOCA 3JIEKTPOLIETOK H OT TOBbIMIEHH
HaAeXKHOCTH. :

4. Pa3paGoTaHHBIl YCHIHTeNb C TVIAAKHM sKODeM He siBJfeTcs OMTH-
MaJbHbLIM BapuautoM. [ajpHeiiine HCCIEAOBAHHS MOJIXKHBI BBISIBUTH ONTH-
MaJIbHYIO KOHCTPYKIIHIO H OIPeJeJIiTh COKpallleHHe U3HOCa 3/IEKTPOLLeTOK 32
cueT 6e3blCKPOBOH KOMMYTAIHH.
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