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BBEJIEHUE

PacueTHslil TpaKTUKYM MOATOTOBJIEH B COOTBETCTBUH C Y4eOHON Hpo-
rpaMMOH - Kypca  «OIEKTpONpHBOA» AN CTYIEHTOB CIELUAIbHOCTH
1-74 06-05 «OHepreTryeckoe 00eceyeHHE CEILCKOTO X03IUCTBa (dIeK-
TPOIHEPIeTUKA)).

Y4eOHBIM ITaHOM MIPEAYCMOTPEHO MPOBEICHUE MPAKTUIECKUX 3aHs-
THH [0 OCHOBHBIM paszzaenaM Kypca. IIpakTHKyM 3HaKOMHT CTYICHTOB
¢ TEMaMH 3aHATHH, MPOrpaMMON 3aHATUMN, HHIUBUAYAJIBHBIM 3alaHUEM
1 METOIAVKON peleHus 3a1ad.

Ha nepBoM 3ansTHM Ka)Ablii CTYJEHT MOJy4aeT CBOH HOMEp Bapu-
aHTa M HMCXOJAHBIC JaHHBIC, B COOTBETCTBHHM KOTOPBIMHU PACCUUTHIBACT
MIEPBYIO U BCE MOCIEAYIOLINE 3a/1a4H.

TeMbl NpaKTHYECKUX 3aHATHH TECHO CBS3aHBI C MPOYUTHIBACMBIMU B
3TO BpeMs JICKLHSIMHU, YTO OOJIer4aeT CTYJCHTY MOHMMAaHHE CyTH H3Y-
4aeMBIX [IPOLIECCOB.

Kaxnoe npaktuueckoe 3aHsTHE PAacCUUTAaHO HA 2 WM 4 yaca camo-
CTOSITETIbHOM paboThl CTylleHTa B yueOHOW ayTUTOpUM C JaHHBIMU Me-
TOOUYECKUMU YKa3aHUSIMH.

Jn1s1 yCHenrHoro BBIMOJIHEHNS PAcueTOB CTYACHTHI 00s3aHbl 3apaHee
03HAKOMHTHCS ¢ TEMOHN MPEICTOSIIETO MPAKTUIECKOTO 3aHSTHUS, MOAT0-
TOBUTH OTBETHI Ha BOIPOCHI IJISI CAaMOIOATOTOBKH, BOCIIOJIb30BaBILHUCH
MPUBEACHHON JMTEPaTypol, a Takxke B3ATh B yUEOHYIO ayIUTOPHIO
KaJbKYJISITOP, TMHEHKY 1 KapaH/alll.

B Hauane Ka)k0ro 3aHATHS CTYACHTHI ONPAIUBAIOTCS 110 BOIPOCAM
Il CAMOIIOATOTOBKH (MJIM MOKa3bIBAIOT BBIOJIHEHHBIC B MUCHMEHHOM
BUJIC OTBETHI HA BOIIPOCHI JUIsl CAMOIIOATOTOBKH).

B KoHIe 3aHATHS CTYyACHT MOKa3bIBAaeT MPENOJABATENIO PE3YIbTaThI
pacyeToB M OTBETHl Ha KOHTPOJIbHBIE Bompockl. Kak mpasuio, ciaexyro-
1iee 3aHATHE CTYIEHT BBHITOJHIET TOJNBKO IIOCIE TOJyYCHHS IHOJI0XKHU-
TEJILHON OLIEHKH MO HPEeAbIIYLIEMY 3aHATHIO.



[Ipaktuueckoe 3ausatue Ne 1

HOCTPOEHME N'PA®UKOB MEXAHUYECKHUX
XAPAKTEPUCTUK PABOYUX MAIINH

Leap 3aHATUS: HAYYUTHCS PACCUMTHIBATH MOLIHOCTH, HEOOXOIUMYIO
JUTsl IPUBOJIA BEHTUILITOPA IO €0 OCHOBHBIM TEXHUUYECKUM XapaKTEPUCTH-
KaM, CTPOUTH IpauK MEXaHMUYECKON XapaKTEPUCTHKN BEHTUIISITOPA.

3amaua. B xo3siicTBe HCHONB3yeTCS IEHTPOOCIKHBIM BEHTUIISATOP HC-
noiaeHus Ne 6. OH MMeeT KOJIeCO BEHTHJISATOPA, HACAKESHHOE Ha OTJIEITh-
HBI BaJl, KOTOPBIM CBSI3aH C BaJOM AJIEKTPOJBUIATENS UEPE3 PEMEHHYIO
nepenauy (puc. 1.1). OnmpeaenuTs MOIHOCTh TPUBOTHOTO JIEKTPOIBUTA-
TeNsl ¥ MOCTPOUThH TpauK MPHUBEIECHHON K Baly 3JIEKTPOIBHUIATENs MeXa-
HUYECKOH XapaKTepHCTHKH BEHTIIISTOPA.
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Puc. 1.1. KoHCTpyKIIMSI HEHTPOOEKHOTO BEHTUIIATOPA UCTIONHEHUS Ne 6:

1 — snexTpoABUraTens; 2 — BeAyIHH MIKKUB; 3 — PEMECHHAs Nlepeiaya;
4 — BeIOMBIH IIKUB; J — KOJIECO BEHTUJIATOPA
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Bornipochl 111 caMONIOAT0TOBKH:
1. Kakuie TUIIOBBIE MEXaHMYECKUE XAPAKTEPUCTHKH PabOUUX MAIIuH
M MEXAHW3MOB BEI 3HaeTe?
2. Kakue ucxomuble nagHble HEOOXOAUMBI Ul BBIYUCIEHUS MOIIHO-

CTH BEHTWJISITOpA?

Jluteparypa. ®omenkoB, A. II. DIeKTpompPrBO] CETHCKOXO3SICT-
BEHHBIX MaIllMH, arperaToB W MOTOYHBIX JUHHM : yueOHuk / A. I1. ®o-
MeHkoB. — Mockaa : Kosoc, 1984. — 288 c.

Ilnan 3aHaTHs:

1. Bemmucars u3 Tabn. 1.1 TexHHyeckue XapaKTEpPUCTHKU LIEHTpPO-
0€KHOTO BEHTHIIATOPA TI0 CBOEMY BapUaHTY.
2. OmpenennuTs MOIIHOCTh, HEOOXOAUMYIO I oOecreyeHust padoThl

BEHTUJIATOpPA B HOMUHAJIBHOM PECIKUME.

3. OnpenenuTs MOITHOCTD AJIEKTPOABUTATENS BEHTHIISATOPA C YIETOM
ko duimenra 3amaca (tabm. 1.2).
4. I1o tabm. 1.3 BIOpaTh ABUTaTENb U BRITHCATH €70 XapaKTEPUCTHUKH.

5. Onpenenmite HOMHUHAJIBHBIA CTAaTHYECKU MOMEHT CONPOTHBIICHUS
BeHTHIsITOPA (TIPH 3aaHHOM B Ta01. 1.1 yIIIoBoO# CKOpOCTH pabodero Koseca).
6. BBIITOTHATE pacyeThl MEXaHMYECKON XapaKTePUCTUKU BEHTHIISTO-
pa u OCTPOUTH ee rpaduk.
7. OnpenenuTh NpPUBEACHHBIE K Bally 3JEKTPOJBHTaTEIs] MOMEHTEHI
COTIPOTHBJICHUS BEHTHIISITOPA.
8. IToctpouTh rpad¥ik MPUBEICHHOW K Bally JJIEKTPOJBUTATENs] MeXa-

HUYECKOM XapaKTEPUCTUKN BEHTHILITOPA.

MeToanuecKkue yKa3aHus:

* k nyukmy 1 nnana 3anamus. TeXHAYeCKAE XapaKTEPUCTUKHU IICH-
TpoOEKHOTO BEHTIIIATOPA BBINTHCATh U3 Ta0. 1.1.

Tabnuya 1.1
Hcxonnble naHHbIE

Ne KI1J] Vrnosas KII
Bapuanr | BEHTHIIATOpA HOH%I/Ia o ﬂaBHﬁHHe BEHTUJIATOpA CKOPOCTh nepenavn

M p, 18 M, 0.€. KOJIECA We, €' | Mo, O.€.

1 2 3 4 5 6 7

1 3 1600 600 0,76 200 0,95

2 3 1700 700 0,76 220 0,95

3 3 1800 800 0,77 240 0,95
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Oxkonuanue mabn. 1.1

1 2 3 4 5 6 7
4 3 1900 900 0,78 260 0,95
5 3 2000 1260 0,78 270 0,95
6 4 2000 360 0,75 120 0,95
7 4 2800 420 0,8 130 0,95
8 4 3000 680 0,78 170 0,95
9 4 4000 800 0,8 180 0,95
10 4 5000 850 0,76 200 0,95
11 5 6500 920 0,8 160 0,95
12 5 5600 750 0,8 180 0,95
13 5 5000 520 0,8 120 0,95
14 5 4000 500 0,76 110 0,95
15 6 4000 360 0,78 100 0,95
16 6 6000 340 0,78 80 0,95
17 6 7000 380 0,76 90 0,95
18 6 8000 650 0,8 110 0,95
19 6 9000 750 0,77 120 0,95
20 8 10 000 900 0,79 130 0,95
21 8 10 000 600 0,8 90 0,95
22 8 12 000 700 0,77 100 0,95
23 8 15 000 800 0,76 110 0,95
24 8 18 000 700 0,7 120 0,95
25 8 10 000 1200 0,56 100 0,95
26 8 13 000 1800 0,565 120 0,95
27 8 15 000 2700 0,56 130 0,95
28 8 17 000 3200 0,56 170 0,95
29 8 20 000 2200 0,56 180 0,95
30 8 10 000 1100 0,55 90 0,95

* K nyHKmy 2 naana 3auamus. MOITHOCTh, HEOOXOAMMAs IS Bpa-
NICHUS BEHTHIISITOPA, BBIYUCIAETCS TI0 (hopMyIie

_or

P =
M,

o (1.1
rae O — oObeMHas 1o ava, M/c;

p — naBnenue, Ila;

11 — KIIJI BenTunATopa;

N2 — KIIJI mepenaun (kauHOpeMenHoi — 0,95).
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* Kk nyHkmy 3 naana 3auamus. Y TOYHUTh MOIIHOCTb BEHTUISATOPA
C TIOMOIIBI0 KOA(PUIMIEHTA 3amaca M0 MOITHOCTH, KOTOPBIA HAXOMST IO
Tabm. 1.2.

Tabnuya 1.2

3aBHCUMOCTD KO3 QHUIUEHTA 3ammaca k, OT MOLTHOCTHU Py

Momnocts Py, kBT
(BKJIFOUUTEIIHHO) Koo duupenr 3anaca k,
10.0,5 1,5
ot 0,5 mo 1,0 1,3
ot 1,0 mo 2,0 1,2
or 2,0 10 3,0 1,1
oobire 3,0 1,0

YTouHeHHAss MOIITHOCTh BEHTHIATOPA BHIYHMCIISCTCS 110 Popmysie

P, =kP,. (1.2)

3

* kK nyHkmy 4 nnaauna 3auamus. B tabn. 1.3 BRIOpaTh dIEKTPOIBHUTA-
TeJIh TI0 3HAYCHHUIO (aKTHUECKU IMOTpedisieMoir MorHocTH (Py > Py).
Breimucars u3 tabn. 1.3 Bce npuBeneHHbIE B HEW TEXHUUECKUE XapaKTe-

PUCTUKHU IJICKTPOABUTATECIIA.
Tabauya 1.3

TexHuueCcKUe XapaKTePUCTUKH YETHIPEXIIOIIOCHBIX 3JICKTPOABUraTeeH
cepuu AUP ocroBHoOro ncnonnerus (a0 90 kBt)

HomuHanbsHbie KparHocts ,

B A 3HAYEHUS MOMEHTA, 0.€. 2 S )

g | % g 52| g
gf |8« o e | gf|eg| 22| &
g = 5 a . 2 S g 2 ° s 2 =
g d S5 X Q = 2 5 4 2 E g ~ =
s 2 g3 ° c Q <) o] 55 o = 5 o
s E =z = A % 2 g €5 | 2¢ 6 & |8E .
Es |22\ 5| ¢ |ES|2s|E . 5 |52| 22 |88¢
=8 |2 E| § |E4| 24|85 EE| 2| 22 Z5F

1 2 3 4 5 6 7 8 9 10 11
AUP50A4 | 0,06 53 0,63 11 2,3 22 1,8 4,5 10,000029| 2,6
AWP50B4 | 0,09 57 0,65 11 2,3 2,2 1,8 4,5 10,000033| 2,9
AUP56A4 | 0,12 63 0,66 10 2,3 2,2 1,8 5 0,0007 | 3,35
AWP56B4 | 0,18 64 0,68 10 2,3 2,2 1,8 5 0,00079 | 3,9
AUP63A4 | 0,25 68 0,67 12 2,3 22 1,8 5 0,0012 4,7
AWP63B4 | 0,37 68 0,7 12 2,3 2,2 1,8 5 0,0014 5,6
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Oxkonyanue maban. 1.3

1 2 3 4 5 6 7 8 9 10 11
AUP71A4 | 0,55 | 70,5 0,7 9,5 2,3 2,2 1,8 5 0,0013 7,8
ANP71B4 | 0,75 73 0,76 10 22 2,2 1,6 5 0,0014 8,8

AUP80A4 | 1,1 75 0,81 7 2,2 2,2 1,6 5,5 0,0032 9,9
ANP80B4 | 1,5 78 0,83 7 2,2 2,2 1,6 5,5 0,0033 | 12,1
ANPO0L4 | 2,2 81 0,83 7 2,1 2,2 1,6 6,5 0,0056 17
6
6

AINP100S4 3 82 0,83 2 2,2 1,6 7 0,0087 | 21,6
AUP100L4 | 4 85 0,84 2 2,2 1,6 7 0,011 27,3
AUP112M4| 5,5 | 85,5 | 0,86 4,5 2 2,5 1,6 7 0,017 41
ANP13284 | 7,5 | 87,5 | 0,86 4 2 2,5 1,6 7,5 0,028 58
AUP132M4| 11 87,5 0,87 3,5 2 2,7 1,6 7,5 0,04 70
ANP160S4 | 15 90 0,89 3 1,9 2,9 1,8 7 0,078 100
AUP160M4| 18,5 | 90,5 0,89 3 1,9 2,9 1,8 7 0,1 110
ANP180S4 | 22 90,5 0,87 2,5 1,7 2,4 1,5 7 0,15 170
ANP180M4| 30 92 0,87 2 1,7 2,7 1,5 7 0,19 190

AWP200M4| 37 92,5 0,89 2 1,7 2,7 1,6 7,5 0,28 245
AUP200L4 | 45 92,5 0,89 2 1,7 2,7 1,6 7,5 0,34 270
ANP225M4| 55 93 0,89 2 1,7 2,6 1,6 7 0,51 335
AWP250L4 | 75 94 0,88 1,5 1,7 2,5 1,4 7,5 0,89 450
AWP250M4| 90 94 0,89 1,5 1,5 2,5 1,3 7,5 L1 480

* K nynkmy 5 naana 3anamusa. HoMuHanbHbIA CTaTUYECKUNA MOMEHT
CONpPOTUBNIECHUS M., HA IPUBOJAHOM Bally BEHTUJISTOPA BHIYUCIACTCA 110

dhopmyiie

M, =2 (1.3)

TJIe Oy — HOMHHAIIBHASL YTJIOBasi CKOPOCTh NMPHUBOJHOTO Bajla BEHTUJIS-
TOpa, pax/c.

* K nynKmy 6 naana 3anamus. MexaHnueckass XapaKTepHCTUKA BEH-
TUJIATOPA OMUCHIBACTCsI (hOPMYJION
2
M =M, +(M. —M ) e
c cO+( cH cO) o ’ (14)

C.H

rae M. — MOMEHT CONPOTHBIICHHUS MPHU 33aHHON CKOPOCTH ©., H-M;
Mo — HavanbHbIi cTaTHyecKuit MoMeHT, H'M;
M., — HOMUHANBHBIA cTaTHYeCKUiT MOMEHT, H M.

* K nyHkmy 7 naana 3anamus. HadalbHbId CTaTUYECKUM MOMEHT
npuHaTh Moo= 0,15M, .

11

Jns HaxoxxaeHus M. cienyer 3aiaTh HECKOIbKO 3HAYEHUM YITIOBOM
ckopoctH ®, (Tabn. 1.4). Pe3ymbraThl BBHIYKCICHUH MOMEHTOB COIPO-
tuBseHus M, o popmye (1.4) 3anucats o Gopme tadmn. 1.4.

Tabnuya 1.4

Pe3yIII>TaTI)I pacyeToB MEXaHHUYECKOU XapaKTEPUCTUKU BEHTWIATOPA

IIpuBenenHas x Bary

DJIEKTPOABUTATEIIS
MexaHndeckas XapaKTEPUCTUKA BEHTUIATOPA
MCXaHHUYCCKasa
(Ha ero Bairy)
XapaKTEepUuCTUKa
BEHTUJIATOpA
2 _ 2 Mc Mc’ (1;,33
Oc wc/mcﬁ ((Dc/(’)c.ﬂ) Mc.H McO (MC.H MCO)((DC/(DC.H) o (14) o (15) o (17)
0
0,2
0,3
0,4
0,6
0,8
1,0

MexaHndeckas XapaKTepPHCTUKA pa0oyeil MaIIWHBI TPEICTABIIICTCS
B BHJIE 3aBUCUMOCTH M, = fl®,).

* Kk nynkmy 8 nnana 3anamus. 1I[pUBeICHHBIN K Bally 3J€KTPOABUTaTe-
JI1 MOMEHT COTIPOTHBIICHHS BeHTHIIsITOpa M| onpenemnsercs no dopmyire

.M
M, =—%, (L1.5)
m,
rac i— nepeaaTo4YHOC YMCiIO:
j=On (1.6)
Q)]

C.H
rZie O, — HOMUHAJIbHAsSI YTJIOBast CKOPOCTh JIEKTPOABUTATEINS, Paji/cC.
JIrobast apyras HEeHOMHHAJIbHAS TIPUBEACHHAS CKOPOCTh AJIEKTPO/IBHU-
rartess onpeesnseTcs no Gopmyiie

o, =0 (1.7)
12



[IpuBeneHHas K Bay SJIEKTPOJBUTATEIS MEXaHUYECKasl XapaKTepH-
CTHKA BEHTHJIATOPA MpeJICTABNIseTC B BUE 3aBUCHMOCTH M’ = f(w],)

W CTPOUTCS Ha TOM Ke rpaduke, 4yTo U xapakrepuctuka M. = flo.). Pac-
4eThl PeKOMEHyeTcs 3anmucath o gopme tabdmn. 1.4.

KoHTpo/ibHbIE BONIPOCHI:

1. OnumuTe METOIUKY pacueTa MOIIHOCTH 3JIEKTPOIBUTaTeNs BEH-
TUJISTOpA.

2. OnumuTe MEeTOAWKY TOCTPOEHHS MEXaHHMYECKOW XapaKTEepUCTUKU
BEHTUIITOPA.

3. OnumuTe METOAUKY MOCTPOEHUS MPUBEACHHOM K Baly 3JEKTpPO-
JIBUTATEIIS] MEXaHUYECKOW XapaKTEPUCTHKH Padovell MaIHEI.

13

[IpakxTnueckoe 3anstue Ne 2

COCTABJIEHUE KHHEMATUYECKOH
CXEMBI DJIEKTPOIIPUBOJA

eab 3aHATHSA: HAYYUTHCS COCTABISATH KHHEMATHUYECKYIO CXEMY
AJIEKTPOIIPUBOJIA U PACCUUTHIBATE €€ JIEMEHTHI.

3apava. Jlnsg ycioBuil 3amaun npaktudeckoro 3aHsTus Ne 1 cocra-
BHUTh KHHEMATHUECKYIO CXEMY JICKTPOIPHUBO/IA BEHTHIATOPA U PacCUH-
TaTh €€ AIEMEHTHI.

Bomnpocs! Aj1s1 caMONIOATOTOBKU:
1. Uto moka3pIBaeT KHHEMAaTHYIEeCKasl CXeMa IEKTPOTpruBoa?
2. HazoBuTe 2i1eMEHTHI KHHEMATHUUYECKOI CXEMBIL.

Jluteparypa. DIeKTponpuBo] : y4e0.-MeTOI. Mocobue Mo KypCoBo-
My W TUITIOMHOMY nipoektupoBanuio / B. B. I'ypun, E. B. Babaesa. —
Musnck : BI'ATY, 2006. — 314 c.

Ilnan 3anaTHA:

1. Beimucats u3 Tabu. 2.1 ucxoaHple JaHHBIC IO CBOEMY BapHaHTY.

2. BriOpaTh 37€MEHThl KWHEMATHYECKOW CXEMBI: KIMHOPEMEHHYIO
nepeaaydy; 1MaMeTphl BEAYIUX U BEIOMBIX IIIKWBOB Tepeaayn.

3. O3HaKOMHUTHCS C TrpadUUeCKUMH 0003HAYCHHUSIMH SJIEMEHTOB KUHE-
MaTU4ecKux cxeM (cM. Tabm. 2.7). CocTaBUTh KMHEMATHYECKYIO CXEMY
3NEKTPONPUBO/IA BEHTUIISATOPA.

MeToauueckue YKazaHus:

B ommcanum BeHTHIIATOpa (CM. MpakTHdeckoe 3aHatue Ne 1) ykaza-
HO, YTO BaJl BEHTHJISATOpa MCHOJHEHUS Ne 6 CBsi3aH ¢ BajiOM dJIEKTPO-
JBHUTATENsl 4epe3 peMeHHyro nepenady. CremoBaTelbHO, HEOOXOAMMO
BBIOpaTh PEMEHHYIO Tepefady W COCTaBUTh KUHEMAaTHUYECKYI0 CXEMY
3JIEKTPOIIPUBOJIA C PEMEHHOM Tepenaveil.

14



* k nynkmy 1 naana 3anamusn. VIcXxoqHble JaHHBIE K pacueTy BBIU- B kxadecTBe mpuMepa Bo3bMeM MOIIHOCTE Py ; = 0,55 kBT u yrioByro

catb U3 Tabu. 2.1. CKOpOCTb ®y, = 150 pan/c. 1o aTum manHbIM Ha puc. 2.1 moctpoeHa Tou-
Tabauya 2.1 ka O. U3 puc. 2.1 BugHO, 9TO OMVDKAHIIAN OONBIIMN THAMETP BEIyIIEro
VIcXO/HbIC NaHHBIE mkuBa cocrapiseTr 71 mm: Ho ero He cnemyer BRIOUpATh, TOCKOIBKY OH
: Tovimanan — " — VoMo 06€CHC‘{I/IB3_CT MomHocTh 0,59 kBT, T. €. MajbIlid 3ammac Mo MOIITHOCTH
g | Tumopasmep MomHoCTs dek- | (v | per | roupoe | MHCPIAM POTOPa (0,59/0,55 = 1,07), a ydeT mompaBO4HbIX KO3()(HUIIEHTOB, Onpenense-
& | dUexTponsuratei TPOMBIIE S Puzs | @, panc | maropa | amcno i 3“;‘3‘:?:1?3?' MBIX gajee 1o Tadi. 2.2-2.5, tpeOyer 3amaca B 15-20 %. Ilo sToi npu-
1 AWP71B4 0,75 141.8 3 0,71 0,0014 YUHE BBIOMPAIOT CIEIYIOIUN JuaMeTp MIKWBa, T.e. d; = 80 MM, Tod-
2 AWP71B4 0.75 141.8 3 0,64 0,0014 ka O'. DOroT pamamMerp oOecmeuuBaeT IMepeJaBacMyl0 MOITHOCTh
3 AWNP71B4 075 141.8 3 0,59 0,0014 Py= 0,72 kBt Ge3 y4eTa CHUXKAIOLIMX 3Ty MOLIHOCTh KO3 UIMEHTOB,
4 AVPS0A4 1.1 146.5 3 0,56 0,0032 KOTOPBIE ONPEAEIISIOTCS MOCIIe pacdyeTa APYyTruX pa3MepoB Iepeaayu.
5 ANP80B4 1,5 146,5 3 0,51 0,0033
6 AUP71A4 0,55 1425 4 1,19 0,0013 w.panic
7| AWP7IB4 0,75 1418 | 4 [ 109 0,0014 Peuy
8 | AMP80A4 1,1 1465 | 4 0,92 0,0032 300, A2 -
9 | AWP80B4 1.5 1465 | 4 0,81 0,0033 &
10|  AMP90L4 22 146,5 4 0,73 0,0056 YA
A
11|  AWP100S4 3 148,1 5 0,93 0,0087 ¥ s/ S
12]  AMPYOL4 22 1465 | 5 1,05 0,0056 200 | N ,’cﬁ@ /S V=10m/c
13| AMP80B4 1,5 1465 | 3 1,2 0,0033 S
14| ANPSOA4 1.1 1465 | 5 133 0.0032 150 oL/ /3 &O,
15| ANMP71B4 0,75 1418 | 6 1,42 0,0014 P
16| AMP80A4 L1 1465 | © 1,83 0.0032 100 V=5m/c
17|  AWP80B4 1,5 146,5 6 1,63 0,0033
18 AHNP100S4 3 148,1 6 1,35 0,0087 V=
=3m/c
19|  AHMP100S4 3 148,1 6 1,23 0,0087
20 AINP100L4 4 148,1 8 1,14 0,0110
21|  AHMP100S4 3 148,1 8 1,65 0,0087 0o o e Tos 1o 17 14 P kBt
22|  AWP100LA4 4 148,1 8 1,48 0,011 LA
23| AWUP112M4 55 150,4 8 1,37 0,017 055kBT 0,72 ¢Br
24| AWP112M4 5.5 150.4 8 1,25 9017 Puc. 2.1. Tlpumep omnpenencHus tuameTpa d;
25|  AWP132S4 7,5 151,2 8 1,51 0,028 PEMEHHO Nepeiayy U THIIA PEMHSI
26|  ANP160S4 15 152.8 8 1,27 0,078
27| AWNP180S4 22 153,6 8 1,10 0,15 [Tpu BBIOOpE padoueti Touku O’ HE PEKOMEHIYETCsI 3aX0AUTh B 00JIaCTh
28 | AMP180MA4 30 154.4 8 0,96 0,19 JIMHEHHBIX cKopocteid Bhime 15 m/c. [pu P, 1o 1 kBT (BKIFOUHTENBHO)
29| AMP180M4 30 1544 8 1,10 0,19 pexoMenayercst Opath ouH pemens tuna O, mpu Py, ot 1 kBT 10 2,2 kBT
30|  AHMP132S4 7.5 151,2 8 1,68 0,028 (BKITIOUMTENHHO) — peMeHb Tuna A, npu Py, oT 2,2 kBT 10 4 kBT — pemens

Tuna b, npu 60MBIIMX MOIIHOCTSX — HECKOJIBKO peMHei Trma b.
Ecnu Ha puc. 2.1 npu 3agaHHON CKOPOCTH My, HE TOCTATOYHA MOIII-
HOCTb, TIepe/iaBaeMasi OJHUM PEMHEM, TO BBIOMpaeTcs Ba peMHS U 00-
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Bribop pemeHHOW mepenadr MPOU3BOAUTCS MO METOAWKE, U3JIOKEH-
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niee uiM Ipyrou Tum pemus. Hanpumep, Ha puc. 2.1 TpeOyercs nepenarsb
MotHOCTh 1,5 kBT, a MOkHO mpenats mib MomHOCTh 1,19 kBT (Tou-
ka O"). Torna cnenyer 3apanee OpaTh 1Ba peMHs U Touky O’ UCKaTh s
MouHocT! Py, /2. Xopomue pe3ynbTaThl HOIy4aloTCsl B TOM Ciydae,
ecri Touka O’ OyzeT B 00acTu CpeAHNX 3Ha4YeHui (puc. 2.2).

w.paalc

25 M/C

30-M
20mM/c

600 ™
15 M/ :\/ \/ »k

500
wers
400 :2/:1:71 = GW
300 om/c . A
200 M C/ %9/

1
Imlc s A

700

oz

100

0
0 0,5 1,5 2 P,. kBT

Puc. 2.2a. 3aBucuMOCTb NepeiaBaeMOM yIJIOBOH CKOPOCTH
U IepeiaBaeMoi MOITHOCTH KJIMHOBBIMU peMHsIMH THa O

-

w.paglc
P5 m/c 30mle

500 \_‘

20|m/c M
400 r ™

Sy =112 J
4C _ =12
300 15-fe; (o i/
10 m/i =161
200 / >
5 m/c
3mic
0
0 1 2 3 4 P, KBT

Puc. 2.26. 3aBucuMOCTh TIEpPEAaBACMOH YTIOBOH CKOPOCTH
U IiepeiaBaeMOil MOIITHOCTH KJIMHOBBIMH PEMHSIMH THIIA A
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Puc. 2.26. 3aBucuMOCTb NepejaBaeMoi yIiIoBOH CKOPOCTH
Y IlepejaBaeMOoi MOIITHOCTH KJIIMHOBBIMHU peMHsAMH THa b

Br160op 351eMEeHTOB peMEHHOM TIepenady MPOBECTH B CIICIYIOIICH IT0-
CJIEJIOBATEIHHOCTH.

1. Beiopats mo puc. 2.2 tun pemus (O, A, b u 1. 1.) 1 auamerp Be-
mytiero mkuBa di. Ha puc. 2.2 mpuBeneHs! 3aBUCHMOCTH ® = f{Py), Tae
® — YTJIOBasi CKOPOCTh BeAYIIEro IIKWBA Mepenadu, paa/c, a Py — Mor-
HOCTh Ha BeAyIIeM IIKWBE repenaun, kBT. B OompmmHCTBE ciydaeB
BEIYIIUIl IIKWB HACA)XMBAETCS HA BaJ AJIEKTPOJBUTATENS M O = My,
apP 0= P H.J-

Ha puc. 2.2 npencraBieHbl Takke BO3pACTAIOIINE JTUHUN JIHaMETPOB
Bemymiero mkwBa ;. OHM TOKa3BIBAIOT, KAKyl0 CKOPOCTh M MOIIHOCTH
MOXKET Tlepe/iaTh peMEeHHas Iepenada MpH JaHHOM auamerpe di. Boc-
MTOJTF30BABIINCH 3TUMH KPHBBIMH, OMPEAETHTh TpeOyeMbld auamerp d|
v tan pemHs. s 3Toro HaiTH Ha TpaduKe TOYKY ¢ KOOPIUHATAMHE Oy,
" Py, (cM. puc. 2.1) 1 mpoBeCcTH pacdeThl, KaK OMHUCAHO BHIIIIE.

2. OnpenenuTs TeOMETpUYECKHe pa3Mepbl Mepeadn, COTIacOBBIBAS
WX CO CTaHAApTaMH.

JmameTp BeIOMOTO IIKHBA, MM:

d, =0,98d,i . 2.1)

BriOpats Ommkaiitiee 3HaueHue d, u3 psga, mM: 71; 80; 90; 100;
112; 125; 140; 160; 180; 200; 224; 250; 315; 355; 400; 450; 500; 630.

18



MeskoceBoe pacCTOsIHHE, MM:
a~0,8(d +d,). (2.2)
JnuHa pemHs, MM:

(d,+d.) (d.-d)"

i (2.3)

lp =2a+Tm

Bri6pats Ommkaiiinee Gonbiiee 3HaueHue /[, u3 paga, mm: 400; 450;
500; 630; 710; 800; 900; 1000; 1120; 1250; 1400; 1600; 1800; 2000;
2240; 2500; 2800; 3150; 3550; 4000; 4500.

3. OnpeaenuTs yro 00XBaTa BeIyIIero MKUBA:

d,—d
Q, =180—57,3M. (2.4)
a
Vroi o JoJpKeH ObITh >120°.
4. JluneliHasi CKOPOCTb PEMHS, M/C:
d,
L=, —, (2.5)
2

rae Wy — HOMUHAJIbHAA yTJIOBas CKOPOCTh 3JICKTPOABUTATECIIA, paL[/c.
5. I[OHYCTI/IMEISI II0JIC3HAsA MOIITHOCTH (KBT), nepeaaBacmMasi OIAHHUM
KIIMHOBBIM PEMHEM, OIPCACIIACTCA 11O (bOpMyJ'IC

Puon = PO CU. Cv Ce CpAp; (26)

rae C,, C,, Co, Cpp— K03 dUIIHEHTHI U3 Ta0I. 2.2-2.5.
Ecnu 3HaueHus 3a/1aBaeMbIX BEJTHYMH HE COOTBETCTBYIOT 3HAYCHUSIM
B Tabmn. 2.2-2.5, TO 3T YHCla anmnpoOKCUMUPYIOTCA MO MpaBHjaM Mate-
MaTuKH. [IpuHATH yron HakiaoHa pemeHHOU nepegadn 0-°C, pexxum pa-
OOTBI — CpEeTHUIA.
Tabauya 2.2

3aBucuMocTh k03¢ ¢unmeHta C, OT yriia 00XBaTa Majoro MIKHBa o,

Tabnuya 2.3

3aBucumocTtb Kodppunuerta C, OT TMHECHHON CKOPOCTH PEMHS L

v,Mc| 1 5 10 15 20 25 30 35 40

G, 1,05 | 1,04 1 0,94 | 0,85 | 0,74 | 0,6 | 0,58 | 0,55

Tabruya 2.4

3aBucUMOCTh K03(duiueHTa Cy OT yIia HaKJIOHAa PEMEHHOM nepeaayn 0

oy, © 180 170 160 150 140 130 120

0,° 0-60 60-80 80-90
Cy 1 0,9 0,8
Tabauya 2.5

3aBucumocTb ko3 duruenta pexnuma pabots C, ,
OT yCJIOBHH paboThI Iepenayunt

Pexxum pabotsl | Becoma Tsokensiit (BT)| Tsoxensiit | Cpennuit | Jlerkuit

Cos 0,9 0,95 1 1,05

6. Haiinennoe no dopmyne (2.6) sHauenue Py, JODKHO OBITH 0OJTb-
111e 3HaYE€HHsI HOMHHAIBHOM MOIIHOCTH 3JI€KTPOABHraTesis P, ;:

P/:[or[> PH.JZ[' (27)

7. llupuHa 1IKMBa Nepeladyd B 3aBUCUT OT 4YMClia U TUMNA PeMHEN
Y U1l KITMHOBOTO PEMHSI MPUOIIKEHHO BEIYUCISIETCS IO (hopMyIie

B=125Nb + 0,25b, (2.8)

rae b — mupuHa BepXHEH 9acTH cedeHU peMHs, MM (Tabi. 2.6);
N — KOJINYECTBO KIMHOBHJIHBIX PEMHEM.

Cq 1 0,98 0,95 0,92 0,89 0,86 0,83

Tabauya 2.6
3aBHCHUMOCTD HIAPUHBL BerHeP’I YacCcTH CEUCHUS KIIMHOBOTO PEMHS OT €ro TUulia
Tun peMHs O A b YO YA Vb
[Hupuna b, Mm 10 13 17 10 13 17
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8. Maccy mkuBa BEIYMUCIUTH 10 GopMyIie

m=p| —B |, (2.9)

4

IJie p — yaenbHEIA Bec cTamm; p = 7800 kr/m’;

d — nuameTp WIKUBa, M;
B — mmpuna mkwusa, M.

Maccy Kxoseca BEHTHISITOPa BEIYUCIHUTH M0 SMIHPHYIECKON hopMyIie

m=22D;, (2.10)

rae Ds — muaMeTp Kojeca BEHTWIITOpa, M (cM. Tab. 2.1).

* Kk nynkmy 2 naauna 3auamus. [1onb3yscek Ta0i. 2.7, COCTaBUThH KU-
HEMAaTHUYECKYIO CXEMY AJIEKTPONPHUBOAA.

Tabnuya 2.7

OcHOBHBIE rpa(i)n‘{eCKI/Ie 0003HAYEHUS DJICMEHTOB
KHMHEMaTHYCCKUX CXEM U }:[BI/I)KCHI/If/’I Bajia

Ipooonsicenue mabn. 2.7

HaunmenoBanue u 0003HaYeHHE

HaumenoBanue u 0603Ha4YeHNE

MydTa cueruieHuss MeXaHHYecKast:
acHHXpOHHas (Harpumep, (QPHUKLIHU-

OHHasl)
i

Mydra aBTOMaTHHecKast (camoneiicT-
BYIOI1[as) 0OrOHHAast (CBOOOIHOTO X0/1a)

f

2

Ilepenaya uenso:

KPYTITO3BCHHO i niacTHHYaTOI
==

HaumenoBanue u 0603HaYeHHE

HaunmenoBanue u 0603HaYeHHE

I_Iem%o6e>1<1{aﬂ (prKIoHHasT MyQTa

s

L2

[lepenaun 3y0uaTeie peeyHbIe

P o = —

Bau, BanmK, och, CTEpyKeHb, IIATyH U T. 1.

D 0,25

MaxoBHK Ha Bally

3 M

My¢Ta aBTOMaTHUYeCKas (camoneii-
CTBYIOIIAs ) IPEAOXPAHUTEIBHAS C
Ppa3pyLIaOLIAM 3JIEMEHTOM

—fi—

["aiika Ha BHHTC, [IEPCAATOIICM JIBUKCHUC

AU

My¢ra HEpacuersiemas
(aeympasisiemast) TIyxas

I L™

Mydra HEepacuersemas
(meympasisiemast):
01l

Ilepenaua peMHeM:

I CEHM ENHHOEHTHEIM
Sy — (-
’ aybdaTM
a} -

yrpyras 1)

KOMICHCHPYOLIAs _m_

2 pemmavul

1 | |

1 ——|

Topmo3 (obmee 0603HaueHnE Oe3
YTOUHEHUsI TUIIA)

53

—

DNEeKTPUYECKU TBUTATEIH

2

Kunemaruueckas napa:

EHHTOEAA

KapIaHHEHA BaJ
—g

O,IIHOCTOpOHHCe JBHIKCHUC!

OpAMonnHefHoR

EPAlATEIEHOE

T}. -
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Oxkonuanue maon. 2.7

HaumenoBanue u 0603HaYeHHE

HaumenoBanue u 0603HaYeHHE

IloammmHUKY KaueHUs:

pagHalEHELE
T

L
PATHANEHO-VIOPHEE
ol

o
DEVECTOpOHHHE
=

el

YHOopHEE OOHOCTOROHHHAE
ol
of

YIOPHLIE ,:LByxclTopOHHHe
o

12l

BosBpaTtHoe aBuxeHuE:
OpAMONHHERHOE
- —

EpallaTelEHOE

%}

3BeHO PBIYaKHBIX MEXaHU3MOB:

SECUEHTRHE

o

D20

I'uOkuit Ban s mepenadn
BPAIIAIOIIEro MOMEHTA

—EEE—

KpHEBOIIHIL, Ko OMEICTO, IIaTVH

/—o/

Penykrop:
CoOCHER qEpBAIHE
2| |1 2 s
St
10 | [2 AIEIE
UHTHHADHYECKHH KOHHYECHKO- .
paaBgépzny“rbm unnngnpnqecxnn
2
2 h
& =

MoTtop-peaykTop:

COOCHHA HepETIHEHA

RS

B

UHIHHOLHYECKH A KOHHYECKO- 5
pasBépﬂzmiﬁ OHIHHAHYECKHE
1
(1
2

23

O6pa3eu KHHEMaTUYECKOM CXEMbI IITHEKOBOI'O CMCECHUTEIIS npeacraB-

JIeH Ha puc. 2.3.

5

R= 23,75kBr; ne= 516,22 mui!

@355 Mmm
m=111«kr

_3
[ =2,84;,6YA;
£ =2800 Mm

125 Mm
m =13,2kr

Me A A A

A

S&

-l
~~1L

e

2300mMm

iy v v
Il Ban
| Ban
1
R, =30 KBr; 1466 Mun
ba =0,23kr-M
Wp Mp

Puc. 2.3. O6paseln KHHEMaTHYECKON CXEMBbI IIIHEKOBOTO CMECUTEIISI

ITox kMHEMAaTHYECKOW CXEMOW COCTaBIIACTCS TaOJuIla MapaMeTpOB
peMeHHO# nepenaun (oOpaser] — Tabu. 2.8) u TabauIa NepevHs JICMCH-
TOB peMeHHOH nepenayn (oOpazer — Tadu. 2.9).

ITapameTpsl pemeHHOH nepeaayn

Tabnuya 2.8

DieKTpOIBUTATE b Tepenata Pabouast MammHa
P=25kBr Kiunopemennas, i =2,84,1=0,95 |P.= 23,75 kBt
M,=161,6 H™m Pemens Tuna YA M.=436,2 H'™m
1= 1466 MuH ! KonmdectBo pemueii — 6 n.=75162 mun™

O = 153,19 pan/c | Inuna pemus 2800 mm

®.= 53,94 pan/c

24




Tabauya 2.9

[lepeueHb 271€MEHTOB KHUHEMAaTUYECKOH CXEMbI

HaunmenoBanue Kon-Bo IIpumeuanue
1. Onexrponsurarens 4AP180M4BCXVY2, _ 9
P.= 30 kBr 1 Jon= 0,23 k1M
2. lllkuB Bexymuii HAa 6 pyuneB, D125 MM 1 |B=132,5Mm
3. Pemenn tuma YA muaoi 2800 MM 6 -
4. lllkuB BegoMblil Ha 6 pyubeB ¥355 mm 1 B =1325 MM

5. IIIHexOBBIN H3METBUUTEIIb,
2300 MM, L = 3000 mMm

Koneco BeHTHIATOpa M300pa3suTh YCIOBHO B BUJIE CUMBOJIA, TIOKA3aH-
Horo Ha puc. 2.4. Jlnametp (B MM) JOJDKEH COOTBETCTBOBAaTh HOMEPY BEH-
TUIIATOPA, YMHOKEHHOMY Ha 100.

Bai 11

A 4

Puc. 2.4. CumBOI KOJIECa BEHTUIIATOPA

OnpenenuTs HapaMeTpbl COCTABICHHONH KUHEMAaTHYECKOW CXEMBI
noJ00HO TOMY, KaK 3TO CIIeJIaHO Ha puc. 2.3.

[Nony4eHHBIE Pe3yJILTAThl PACUETOB (TUIT PEMHS, KOJIMYECTBO PEMHEH,
JUITMHA PEMHSI, JUaMETpPhI IIKUBOB, KOJIECA BEHTHJISATOpPA W UX MAaCcChl) yKa-
3BIBAIOTCSI HA KWHEMATUYECKOH cxeme (cM. puc. 2.3).

KoHTpo/bHBIE BONIPOCHI:

1. Mo xakoii (opMylnie ompenensieTcs IHAMETP BEIOMOIO IIKHBA
KJIIMHOPEMEHHOU nepeaayuun’?

2. Kak onpenensercs: KOTUYeCTBO peMHEeH KIMHOPEMEHHOM nepenaayn?

3. KakuM CHUMBOJIOM Ha KHHEMATHYECKOH cxeme 0003HAYaroTCs
ANEKTPOJBUTATEINh, MOTOP-PEIYKTOP, YIpyras Mmy(dra, emHas nepesja-
Ya, peMeHHas Iepeaaya, THOKHiA Baj?

25

[IpakTnueckoe 3anstue Ne 3

COCTABJIEHUE PACYHETHBIX CXEM
MEXAHUYECKOU YACTHU SJIEKTPOIIPUBOJA

]_Ie.]'ll) 3AHATHUSA: HAYUUTHCA COCTABJIATH PACUYCTHBIC CXEMbI MCXaHU-
YEeCKOl 4acTu SJICKTPONPUBOJAA U OHNPCACIIATH HpI/IBC)_ICHHHﬁ MOMCHT
HWHCPUUH.

3agayva. /{1 cocTaBneHHON Ha MpakTUYecKoM 3aHATHH Ne 2 KuHe-
MaTHYECKOH CXEMBI 3JIEKTPOIPUBOJIa COCTABUTh PACUETHYIO W TPHBE-
JICHHYIO OJTHOMACCOBBIC CXEMBI MEXaHWYECKON YacTH 3JIEKTPONPUBO/A.
Hcxonnpie nanHble puBeeHb! B Ta0I. 3.1.

Bonpocel 151 caMONIOATOTOBKH:

1. [To kakoii opMyJie IPUBOAATCS MOMEHTHI HHEPIIMH BPAIAFOIINX-
Cs1 TEJT K BaJTy SJICKTPOJIBUTATEIIS?

2. ITo kakoii hopmMyJie MPUBOIATCS K Bay 3JICKTPOJBUTATEINS TTOCTY-
MaTeIbHO BHKYIIUECS MAcChl pabodell MalHbI?

3. ITo xakoit opmyse MPUBOAATCS K Baly JJICKTPOABUTATEIS MO-
MEHTHI COITPOTUBIICHUS PabOUeii MalTHbI?

Jluteparypa. Ummukua, M. . OOmmii Kypc 3IEKTPONPHUBOJA :
yuebHuk ans By3oB / M. I'. Unmukun, A. C. Canmiep. — 6-¢ uzn. —
Mocksa : Queprousgat, 1981. — 576 c.

ILian 3anATHA:

1. CocTaBUTh MCXOAHYIO PACUYETHYIO CXEMY MEXaHHYECKOH YacTh
AJIEKTPOTIPUBOIA BEHTHIIATOPA.

2. OnpenenuTs MOMEHTHI HHEPLUH 3JIEMEHTOB CXEMBI.

3. CocTaBUTh TPHUBENEHHYIO JIByXMAacCOBYIO CXEMy MeXaHHYECKOH
YaCTH JICKTPOIPHBOJIA.

4. CocTaBUTh TPUBEACHHYIO OJHOMACCOBYIO CXEMYy MeXaHHYECKOH
YacTH 3JIEKTPONPUBOJIA.
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MeTonnueckue yKazaHusi: Oxonuanue maba. 3.1

* k nynkmy 1 nnana 3anamusn. VIcxoqHble 1aHHBIE K PacueTy B3ATh 1 2 3 4 5 6 7 8 9

u3 Tabu. 3.1. 22 | AUP100L4 | 0,0110| 1,48 | 0,8 |200| 315 | 31,9 | 255

Tabmuya 3.1 23 [ Ampriom4 | 00170 | 137 | 08 [160 | 224 | 420 | 4675

I/ICXOI[HBIC JAHHBIC

24 | AUP112M4 | 0,0170 | 125 | 0,8 |160| 224 | 43,9 | 46,75

5 Snaverp 25 | AWP132S4 | 0,0280 | 1,51 | 08 |180| 315 | 62,7 | 46,75
§ é 3 . 33z 26 | AUP160S4 | 0,0780 | 1,27 | 0,8 |180| 250 | 100,9 | 89,25
& E s :5 2 g z z 5 e 27 | AMP180S4 | 0,1500 | 1,10 | 0.8 [200| 224 | 151,0 | 110,5
5 5 § E E g“_g E-N B E §§ gf & g = g E 28 | AlIP180M4 0,19 0,96 0,8 |200| 200 | 177.5 174
g gE $5E%| 52| 8:2= 28| 28)¢ 25| 23 29 | AWPI8OM4 | 0,19 1,1 | 08 [200] 224 [ 164,1 | 174
2 = SEES| 25 | 284|885 85|58 =2 30 | AMP13284 | 0,0280 | 1,68 | 0.8 [ 180 | 315 | 65,0 | 46,75
1 2 3 4 5 6 7 8 9
1 AWP71B4 | 0,0014 | 0.71 0.3 100 | 71 2.8 15 Ha xunemarnyeckoi cxeme, COCTAaBJICHHOM Ha MPaKTUYECKOM 3aHATUHU
> | AUP7IB4 | 00014 | 0.64 03 | 100 | 71 31 15 N92i n300pakeHb! 4 BHGM?HTa, o0Jaiarorye MOMEHTOM HHEPIIHH:
) BIEKTPOABUTaTENb;
3 | AUP71B4 | 0,0014 | 0,59 0,3 | 100 | 71 3,0 15 2) Be/lyIuil LIKNB;
4 | AWP80A4 | 0,0032 | 0,56 03 |112] 71 3,2 19,5 3) BeIOMBIi IITKUB;
5 | AMP8OB4 | 0,0033 | 0,51 | 03 |125| 71 | 42 19,5 4) K0JIeCO BEHTHIIATOPA.
6 AUP71A4 0’0013 1’19 0’4 80 100 3’5 15 MomeHToOM HUHCPpUHUU peMHeﬁ U BAaJIOB npeHe6peraeM.
7 | AP71B4 | 0.0014 1.09 0.4 100 | 112 50 15 B kuHemaTHUeCKOM cXeMe MOKHO BEIACIUTE 3 JKECTKOCTH:
2 2 2 > 1) ’KeCcTKOCTh KOPOTKOTO BEAYIIETO Bala;
8 AWP80A4 | 0,0032 0,92 0,4 112 | 112 6,2 19,5 2) %eCTKOCTh PEMEHHOM Mepean;
10 | AWUP90L4 | 0,0056 | 0,73 0,4 160 | 125 9,8 19,5 ZKecTkocTh peMeHHOM Mepeaun BO MHOTO Pa3 MEHBIIIE dKECTKOCTH BAJIOB.
11 | AUP100S4 | 0,0087 | 0,93 0,5 | 160 | 160 | 15,0 25,5 B xuHemaTHueckoil cxeme NpocMaTpuBaroTCs 2 Bajia:
12 | AUP9OL4 | 0,0056 | 1,05 | 05 | 160 | 180 | 132 | 19,5 1) Bt oneKTpoABHUTraTels ¢ BEAYIIMM KHBOM (Bt 1);
13 | AMIPSOB4 | 0.0033 | 1.22 05 | 125 | 160 | 103 195 2) Ball ¢ BEJOMBIM IIKUBOM, BYMS MOJIIUITHUKAMU U KOJIECOM BEH-
TUJISITOPA Ha BTOPOM KOHIIE (BaJ 2).
14 | AMP80A4 | 0,0032 | 1,33 0,5 112 | 160 9.1 19,5 IIpu cocraBneHUM pacyeTHOM CXEMBI MOMEHTHI MHEPLUHU YCIOBHO
15 | AMP71B4 | 0,0014 | 1,42 | 0,6 | 100 | 140 | 7.0 15 H300paKarOTCsl OKPYKHOCTBIO auameTpoM 10 MM (QO), a KECTKOCTH —
16 | AIPS80A4 | 0,0032 | 1,83 0,6 | 1127]224 | 12,4 19,5 B Buae npyxunel ( /AV\ ). UeM MeHbIIE XKECTKOCTh TPYXKHHBI, TEM
17 AUNPSOB4 0.0033 1.63 0.6 125 | 200 13.6 19.5 0oJblle OHA COACPIKUT BHUTKOB. HOBTOMy 1A )KE€CTKOCTH BEAYIIETO Ba-
18 | AMP100S4 0’0087 1’3 5 0’ 6 160 | 224 2037 > 5’ 5 JIa TOCTAaTOYHO M300pa3suTh OJWH BUTOK MPYKUHEI, I BEJOMOTO — JIBa
2 2 2 > 2 BUTKA, [T peMEHHO# niepenayun — 8—10 BUTKOB.
19 | AMP100S4 | 0,0087 | 1.23 g€ O | 200 | 235 25,5 [Tpumep M300pakeHUsT KECTKOCTH MEPBOrO Bajga M MOMEHTOB HMHEp-
20 | AUP100L4 | 0,0110 1,14 0,8 200 | 224 | 25,6 25,5 IIUM HA HEM NpUBEJeH Ha puc. 3.1.
21 | AP100S4 | 0,0087 | 1,65 0,8 | 160 | 315 | 26,8 25,5
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Ban 11

1=

Puc. 3.1. Tlpumep bparMeHTa UCXOJHOM pacYETHOM CXEMBI
MEXaHNYECKOH JacTH NPHBOJA

JIONOJIHUTE 3Ty CXeMy MOMEHTOM HHEPLWH BEJOMOTO LIKUBA J,, *Ke-
cTkOCThIO Baja C), MOMEHTOM HHEPUMH dJeKTpoasurarens J,, B pe-
3yJbTaTe MOJMYYUTCS HCXOJHAs pacyueTHas CXeMa MEXaHHYEeCKOW 4yacTu
3NIEKTpONpUBOAa BeHTWiIsATOpa. ClemyeT MpuAEpKHUBaTbCS HyMepauuu
3JIEMEHTOB, IIPUBEJCHHBIX B KHHEMaTHYECKOH CXEME.

* K nynkmy 2 nnana 3auamus. MOMEHTHl MHEPLUUH BPAIIAOIIUXCS
qacTeil onpeeInTh METOAOM PENYKINH 10 GopMmye

J=AmR*, (3.1)

rie A — ko3 GUIUESHT; AJIs CIIOUTHBIX PEeMEHHBIX IKUBOB A = 0,7; ans
Koseca BeHTmisTopa A = 0,8;
m — Macca IIKrBa (WU KoJieca BEHTHUIISITOPA), KT
R — HapyXHBII paguyc KuBa (WK KOJIeca BEHTHIATOPA), M.
ITo popmyine (3.1) BeruucauTh Jy, Jy, Js U 3aIKUCATH UX 3HAUYCHUS HA
PHUCYHKE, COCTaBJIEHHOM I0100HO puc. 3.1.

* K nynkmy 3 naana 3auamus. 1Ipyu cocTaBlieHUM TPUBEICHHOU
JIByXMAacCCOBOH CXEMBl MEXaHHYECKOH HacTH JJIEKTPONPHBOJA JKECTKO-
CTBIO BaJIOB MOYKHO TIpeHEOpEUh, @ MOMEHT MHEPITMHU Ha Bary 1 ompene-
JIUTH 110 PopmyIie

29

Ji=d + (3.2)

re J, — MOMEHT HHEPLMH BEIYI[Ero MKHUBA, KM’
MoMeHT nHeplHy Ha Bally 2 onpeaensercs mno Gopmye

Jys =Jy +Js, (3.3)

rae Js 1Js— MOMEHTHl MHEpPUUU BEIOMOI0 IKHWBA M KOJeca BEHTHIIS-
TOpa, KM,

IIpn mocTpoeHMHM ABYXMAacCOBOM CXEMBI YUYHUTBIBAEM IKECTKOCTh
TOJIbKO KIMHOPEMEHHON nepenadn. CoCTaBIsIeM JIBYXMAacCOBYIO CXEMY
MEXaHWYECKOW YacTH IEKTponpuBoja. Pucyem Ban 1 B BUAe >kHpHOU
JUHUH W HA Hell m300pakaeM OKPYXKHOCTH auaMeTpoM 10 mMM. Ykazbl-
BaeM MO3UIMOHHOE 0003HaYECHUE KPyra CHMBOJIOM MOMEHTA HHEPLUH J;
u ero BenuuuHy. OT OKpY>KHOCTH BEPTUKAIBHO BBEPX HM300pakaeM xe-
CTKOCTh PEMEHHOM Iepefadd B BUIAE NpYyKHUHBEL. Pucyem Ban 2 B BHIE
XKUPHOM JMHUY HapajulelbHO JUHMM Baja 1 ¥ Ha Hel M300pakaeM OK-
pyxHocTb nuamerpoM 10 MM. YkaspiBaeM ee HO3HMIMOHHOE 00O03HaUe-
HUE CHUMBOJIOM MOMEHTA MHEPLUH J4 s M BEIUUUHY. YKa3blBaeM 3Hade-
HUS CKOpPOCTEN 1 MOMEHTOB Ha Banax 1 u 2.

* kK nynkmy 4 nnana 3auamus. 1IpuBeaeHHas 0IHOMACCOBAsk CXeMa Me-
XaHUYECKOM 4acTH 3JIEKTPONPHUBOJA COCTABIISIETCS UCXOAS U3 MPEATIONO-
KEHMsI, YTO KECTKOCTSIMH BaJlOB M PEMEHHOW Iepeladnd MOXHO NpeHeO-
peyb, a MOMEHTBHI MHEPLMHM Ha BTOPOM Bajly CJEAyeT NPUBECTH (IIepecdu-

TaTh) K IEpBOMY Bajly 1o (popmyiie
' Jus
Jor =, (3.4

r/ie | — IepeaTOYHOe OTHOIIICHHE PEMEHHO! Tiepejayn.
OO0muit mpuBeACHHBI MOMEHT WHEPIIUH, NEHCTBYIONIHI Ha Bay 1:

o =J1+J s (3.5)

MowmenT COIIPOTUBJICHUA TMPUBOAUTCA K Baly 3JICKTPOABUTATCIIA
o hopmyJie

M = Ten (3.6)

cH . H
lnnep

TZIE Mnep — KIIJI peMeHHOH nepenayu, Nye, = 0,95.
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CocraBnsieM (pucyeM) OIHOMACCOBYIO CXEMY MEXaHHYECKOM 4acTH
anexkTpornpuBoaa. PucyeM Ban 1 B BUAE KUPHOM JIMHUU U HA HEH U30-
OpaskaeM OKpYKHOCTb auamerpoM 10 MM. Yka3piBaeM ee MO3MLHUOHHOE
0003HauEHUE CUMBOJIOM MOMEHTAa MHepuuu Jy, U BenuuuHy. IIpocras-
JsieM Ha Hell MpHUBEICHHBI MOMEHT CONPOTUBIIEHHUS U YTJIOBYIO CKO-
POCTb Baia.

KouTposabHble BOonpochI:

1. YUto Ha3blBaeTCAd pacUETHOM CXEMOM MEXaHWYECKOH 4acTu 3ieK-
TponpuBoga?

2. Kakue mapameTpsl yKa3bIBarOTCS Ha PACUETHON CXeMe MeXaHhde-
CKOM 4acTH 3JEKTPONpUBoAa?

3. OnuumuTe METOAUKY MOCTPOCHUS HCXOJHOM pacueTHOM CXEMBI
MEXaHWYEeCKOU YaCTH IEKTPOIPUBOA.

4. OOBSICHUTE TOCTPOCHUE OJHOMACCOBON pacUeTHOW CXEMBI MeXa-
HHYECKOHM YacTH JJICKTPOIIPHBOIA.
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[IpakTnueckoe 3anstue Ne 4

IOCTPOEHUE I'PA®UKA MEXAHUYECKOM
XAPAKTEPUCTUKU AT ITAPAJUIEJIBHOI'O
N TMOCJIEAOBATEJIBHOI'O BO3BYKAEHUSA

Hesb 3aHATHA: HAYYUTHCA OINPEAEIATH CKOPOCTh WACAIBHOTO XOJIO-
CTOTO XOJa W JIpyTHe MapaMeTpbl 3JEKTPOIBUraTeneil MOCTOSHHOTO TOKa
Y CTPOUTH TpahKy X €CTECTBEHHBIX M NCKYCCTBEHHBIX XapaKTEPHCTHK.

3agaum:

1. Ha mpeanpustuu A peryJmpyeMoro npuBojia 6apaGaHHOTO J0-
3aTopa PEIICHO HCIOJb30BaTh AJIEKTPOJBUTATEIh IMOCTOSHHOIO TOKa
HE3aBUCUMOI0 BO30YXJICHUSA OT CIMCAHHOTO craHka. OnpenenuTh ma-
paMeTphl MEXaHUYECKOH XapaKTePUCTUKH DJIEKTPOJBUIATENSI MOCTOSH-
HOTO TOKa HE3aBHCHUMOT'0 BO30YXICHHS U MOCTPOUTH e¢ rpaduk.

2. Ha npeanpusiTiH 7151 TPUBOJIA SICKTPHUYESCKON TEICKKH PEIICHO UC-
MOJIb30BaTh JIEKTPOJBUTATENIb IMOCTOSHHOTO TOKa TMOCIIEI0BATEIHLHOTO
BO30YK/ICHHS OT TOABEMHOT0 MexaHu3ma. OmpenenuTh mapamMmeTpbl ecTe-
CTBCHHOI‘/‘I MeX&HH‘IeCKOﬁ XapaKTepI/ICTI/IKI/I SHCKTpOZ[BI/H'aTeJB[ ITOCTOSHHO-
'O TOKa TOCJICI0BATEILHOIO BO30YKICHHS M TIOCTPOUTH €€ rpaduK.

Bomnpocs! 111 caMONOAT0TOBKH:

1. B xakoi 3aBUCUMOCTH HAXOMASTCS TOK U MarHUTHBIN TIOTOK 3JEK-
TpOABHUraTesei MOCTOSIHHOTO TOKAa HE3aBHCHMOTO U ITOCIIEIOBATEIHHOTO
BO30YX/IeHUs?

2. B xakoil 3aBUCUMOCTH HaXOJATCS MOMEHT M TOK AJIEKTPOJIBUTATENICH
MTOCTOSTHHOTO TOKa HE3aBUCHMOTO U TTOCTIEZIOBATEILHOTO BO30YKIeHHs?

Jluteparypa. Uwmnukua, M. . OOmmii Kypc 3JIEKTPONPHUBOJA :
yuebHuk ans By3oB / M. I'. Unmukun, A. C. Canmiep. — 6-¢ uzn. —
Mocksa : DHeprouzaat, 1981. — 576 c.
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IInan 3ansaTHA:

1. Beimucate u3 T1abn. 4.1 TeXHHYECKHE XAPAKTEPUCTUKU IIIEKTPO-
JBUTATENs IOCTOSIHHOTO TOKA HE3aBHCHUMOTO BO30YXKIEHUS 110 CBOEMY
BApPHUAHTY.

2. Onpenenuts HOMUHANBHBIA TOK 1 HoMUHaNBHBINA KIIJI anekrpoasu-
rarens.

3. Beraucnuts conpoTrBiieHre 0OMOTKH kops 1 koaddurment 3(C.

4. Onpenenuth napamMeTpbl €CTECTBEHHOW MEXaHMUYECKOW XapakTe-
PHUCTHKH 3JIEKTPOABUTATENS U IIOCTPOUTH €€ rpaduK.

5. OnpenenuTs )KeCTKOCTh MEXaHUUYECKOW XapaKTePUCTUKH MIPH MO-
MeHnte 0,2M,, 1 yrIoByI0 CKOPOCTh IPU 3TOM MOMEHTE.

6. Beimucate u3 Tabn. 4.2 TEXHUYECKHE XapaKTEPUCTUKU DIEKTPO-
JBUraTesIsl IOCTOSTHHOTO TOKA ITOCIE0BATENbHOTO BO30YKICHUSI.

7. OnpenenuTs NMapaMeTpbl €CTECTBEHHON MEXaHMYECKOW XapakTe-
PUCTUKM 3JEKTPOABUIraTeNs IMOCTOSHHOIO TOKa IOCIEN0BAaTEIbHOIO
BO30YKICHHUS U IOCTPOUTH €€ TpaduK.

8. HaifTu yTJ0BYI0 CKOpOCTH BpAaIlleHHs 3JIEKTPOJABMIaTeNs IIpH
M. = 0,2M, 1 )ecTKOCTh MEXaHUYECKOW XapaKTEPUCTUKH B €€ KpalHUX
TOYKaXx.

MeToanueckue yKasaHus:

* k nynkmy 1 nnana 3anamusn. TexHUdeckue TaHHBIC DJIEKTPOIBH-
rarejeii MOCTOSHHOTO TOKa HE3aBHCHMOT'O BO30YXKJCHHS BBHINHCATH W3
Tabxn. 4.1.

Okonuanue maobn. 4.1

1 2 3 4 5 6 7
7 | 2IHOOMYXJI4 | 0,71 110 — | 69,5 2360
8 | 2[THOOMYXJI4 | 0,71 220 — 70 2360
9 | 2ITHYOMY XJT4 1,0 110 — | 715 3000
10 | 2[THOOM Y XJ14 1,0 220 — | 725 3000
11 | 2[TH90LHXJI4 0,2 110 — 54 750
12 | 2ITHOOLHXJI4 0,2 220 — | 545 800
13 | 2[TH9OLHXJ14 | . 0,34 110 - 60 1060
14 | 20H90LHXJ4 | 034 220 - 60 1000
15 | 2IH9OLEXJI4 | 0,55 110 — | 675 1500
16 | 2[TH9OLHXJI4 | 0,55 220 — | 675 1500
17 | 2ITH9O0LHXJ14 0,9 110 - 73 2000
18 | 2[TH9OLHXJ14 0,9 110 - 73 2120
19 | 2[THOOLHXJ14 13 110 — 76 3150
20 | 2ITHYOLHXJT4 13 220 - 78 3150
21 | 41010082 0,55 110 8,6 — 750
22 | 411010082 0,55 220 38 _ 750
23 | 411010082 0,75 110 104 | - 1000
24 | 4101002 0,75 220 48 _ 1000
25 | 411010082 11 110 138 | — 1500
26 | 41010082 1,1 220 6,1 — 1500
27 | 4101002 1,5 110 193 | - 2200
28 | 411010082 15 220 95 _ 2200
29 | 41010082 22 110 262 | - 3000
30 | 41101002 22 220 134 | — 3000

Tabruya 4.1
TexHuYeckue JaHHbIE IEKTPOIBUTATENICH TOCTOSIHHOTO TOKa
HE3aBHCUMOT0 BO30YXKICHHS

HomunanbsHas
% Tunopaszmep ﬁgxﬁzzglﬁﬂ Hanpsoxenne ;[KEOK I KII Ny, 4acToTa
153 INEKTPOABUTATEIIS "’ U, B P Ly % BpALICHUS 1,
@ kBT A -
1 2 3 4 5 6 7
1 | 2ITHOOM Y XJI4 0,17 110 < 47,5 750
2 | 2ITH9OMY XJI4 0,17 220 - 48,5 750
3 | 2ITHOOMY XJI4 0,25 110 — 56 1060
4 | 2ITHO9OM Y XJI4 0,25 220 - 57 1120
5 | 2ITHOOMY XJI4 0,37 110 — 61,5 1500
6 | 2ITHOOMY XJI4 0,37 220 — 61,5 1500
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* K nynkmy 2 naana 3auamui. HoMUHAIBHBIA TOK 3JIEKTPOJIBUTaTe-

roe Ny — KII/, o.e.;
P, — HOMHHAaJIBEHAsT MOIITHOCTH, BT.

st (ecyii OH He 3a/1aH B Ta0m. 4.1):

4.1

Homwuransssnii KI1]1 anmextponBurarerns (eciy oH He 3a1aH B Tab. 4.1):

P

H

4.2)



® K NYHKmy 3 nnana 3anamus. COHpOTI/IBJ'ICHI/Ie 00MOTKHU AKOps:

JUECA Gl ) 4.3)
IH
Koadpumuent D/1C:
St L (4.4)
OJH 0\)H

rae o, = 0,1045n,.

* k nynkmy 4 naana 3anamusa. CKOpPOCTh UAEATBHOIO XOJOCTOTO
X0J1a 3JEKTPOIBUraTeNs:

0, =—". 4.5)

M, =—". (4.6)

KoopanHaThl Touek eCTECTBEHHOW MEXaHUYECKOW 3aBUCUMOCTH:

1) M=0; o=

)M =My; © = ®,.

[To 3TuM TOYKAM TMOCTPOUTH rpaUK €CTECTBEHHON MEXaHUYCCKON
XapaKTEPUCTUKU BJIeKTpoaBUrarenas @ = f(M) B Bume IpsMOH JMHUAN
(puc. 4.1). C yuyeroM MacmTaba MOCTPOCHUS pa3Mep PUCYHKa He J0JI-
’KeH ObITh MeHbIIe 150%150 MM.

3
< o L] 3
al Un
21 Wx
<]'| (L] 2
i HZMII ‘MH J'Vf

Puc. 4.1. Bun MeXaHUYECKUX XapaKTEPHCTHK
3JIEKTPOABUTATEIIS IIOCTOSTHHOTO TOKA HE3aBUCHMOT'0 BO30YKICHHS
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* K nynkmy 5 nnana 3auamus. OIpeneNuTh KECTKOCTh MEXaHUYE-
CKOM XapaKTepUCTHKU:

do Ao  o,-0, 0, -0, @7)
M AM 0-M, M

B

H

OnpenenuTs CKOPOCTh MeKTpoasurarens npu M, = 0,2M,; MOXHO U3
YPaBHEHUS! MEXaHHYECKOW XapaKTEePUCTHUKH, 3allMCaHHOTO AJsl HOMU-
HaJIBHOTO MOMEHTA:
o,=0,—kM,. (4.8)

H

U3 ypaBuenus (4.8) nmeem:
k,=——". (4.9)

Torma
o, =0,-kM,. (4.10)

B pabouem pexume M, = M. 1o popmyne (4.10) HATH CKOPOCTD
anexkTpoaBuratens npu My = 0,2M,;:

o, =w,—k,0,2M,. (4.11)

* K nynkmy 6 naana 3anamus. TeXHUUECKUE JAHHBIC AJICKTPOIBUTA-
TeJsl TIOCTOSTHHOTO TOKA IMOCIIEIOBATEILHOTO BO30YXICHHS BBITIMCATh U3
Tabi. 4.2.

Tabruya 4.2
TexHIYeCKHE TaHHBIC AIIEKTPOBUTATENSI TOCTOSHHOTO TOKA
HOCJIEIOBATEILHOTO BO30Y KACHUS

% Tun - Homunanenas |Homunaneueiii| Homunamsnas —|ComnpoTuBieHHE

=, OpasMep MOIIHOCTD Py, TOK [, A 4acTOTa BPALCHHUS Rioen, OM

S |a7exTpoaBHUraTens )

A kBt Ny, MUH

1 JAII-12 3,0 19 960 0,59

2 AI1-21 4,5 28 900 0,275

3 JI1-22 6,0 36 850 0,30

4 JAI1-31 8,5 50 770 0,118

5 JI1-32 12 68 675 0,097

6 JAl1-41 17 94 630 0,053

7 JAI1-42 23 125 600 0,039
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Okonuanue maobn. 4.2

H, Vv 7
241y /1
22 \\\\
2

. JX Tlo 10 kBt H/

6 AN
14 BAN

12 / Q\ //

7 F—1 10 kBt u BbIE v 10 kBt v Bble __|
a8 ’ — =
06 /| R e
/ Ho 10 kBt ——
04 //
gz /
/

0 020406087 12 14 16 18 2 2224

Puc. 4.2. YauBepcanabHbIe XapaKTEPUCTUKHU 3JICKTPOABUTATENICH
ocJe0BaTeNbHOro Bo30yxaeHust tunoB MIT u 111

Tabauya 4.3

BcrmomorarenbHbie 1aHHBIC (B 0.€.)

i o3 loaloelos]| 1 [12]14]16]18]20]24

\4

% Tumonasye Homunanenas |Homunanbheiii| HomwunansHas —|ComnpoTuBieHHe
= 1nopasMep MOIIHOCTE Py, TOK I, A 4acTOTa BpaIlEeHHs Rioen, OM
S INEKTPOABUTATEIIS <Br P

8 JII1-52 33 175 630 0,033
9 JII1-62 50 260 520 0,0205
10 JII1-72 75 385 470 0,0105
11 21 55 33 1200 0,275
12 JI1-22 8,0 46 1200 0,19

13 JI1-31 12 67 1100 0,118
14 JII1-32 17 92 1000 0,06
15 141 23 124 970 0,053
16 JII1-42 42 218 850 0,022
17 MII-12 2.5 15,6 1000 0,89
18 MII-22 4.5 28 880 0,26
19 MII-32 9,0 52 750 0,143
20 MII-41 12,5 72 630 0,088
21 MII-51 25 134 575 0,032
22 MII-52 35 185 575 0,028
23 MII-62 50 260 510 0,020
24 MII-72 80 405 460 0,0098
25 MII-12 2,5 15,6 1100 0,86
26 JII-21 5,5 33 1250 0,270
27 JI1-31 8,5 50 790 0,112
28 JI1-22 6,0 36 820 0,32
29 JII-21 4,5 28 860 0,295
30 JII-12 3,0 19 950 0,61

Ipumeyanue. Uy= 220 B; Ry, cooTBeTcTBYET 20 °C.

* K nynHkmy 7 naana 3auamus. HoMUHAIbHBIA MOMEHT 3JIEKTPO/IBU-

raress BBIYUCIUTH 110 Gopmyie (4.6).
HomuHnanbsHas yrioBasi CKOpOCTS:

®, =0,1045n,

Jns 3HaueHMi TOKa, yKa3aHHBIX B Ta0x1. 4.3, HaliTH 3HAYEHUs] CKOPO-
CTH V B OTHOCHUTENBHBIX €IMHULAX U MOMEHTA |1 B OTHOCHTEIBHBIX €11~
HHUIIAX JUTsI COOTBETCTBYIOMIETO dIeKTpoaBurareis (puc. 4.2). Pesynbra-

THI 3aIIAcaTh B Ta01I. 4.3.
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(4.12)

0

Crnenyer oOpaTUTh BHUMaHHE Ha MOIIHOCTb BJIEKTpOIABUraTens (10
10 kBT nnu Gosnee) u BOCIONB30BATHCS COOTBETCTBYIOLICH KPHUBOW Ha
puc. 4.2.

JIBe mocnenHue CTPOKU B TaOI. 4.3 MpenCcTaBIsAIOT COO0H eCTECTBEH-
HYI0 MEXaHHYECKYIO XapaKTEpUCTHKY 2JIEKTPOJBUTraTeNsl B OTHOCUTEIb-
HBIX eAuHuUax. s nepeBoga UX B UMEHOBAaHHBIE €MHMIIBI CKOPOCTH
1 MOMEHTA TOJIb3YIOTCS CIIEAYIOIUME (HOpMYyIaMu:

0=V, (4.13)
M =M . (4.14)
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C nomoriipto 3TuX (HOPMYIT TIEPECUUTATh MEXAHHUECKYIO XapaKTepH-
CTHKY W 3aIlicaTh 3HAYCHUS yIIIOBOW CKOPOCTH U MOMEHTa 1o (opme
Tabu. 4.4.

Tabnuya 4.4

EcrecTBeHHas MeXaHHIECKast XapaKTEPUCTUKA DJICKTPOABUTATCIIA

®, paza/c

M, Hwm

[octpouts rpaduk MexaHHUYECKON XapaKTESPUCTUKU JICKTPOBUraTe-
7Sl o JaHHBIM Tabn. 4.4, PasMep prcyHKa HE JOMKEH ObITh MEHBINE
150x150 mm (puc. 4.3).

®

(OH

0 0,2Mn Mu M

Puc. 4.3. Bun MexaHHUYeCcKOH XapaKTepUCTHKU JICKTPOBUraTeIs
HOCTOSIHHOT'O TOKa MOCJIEI0BATEIbHOTO BO30Y K ACHUS

* kK nynkmy 8 nnana 3anuamua. OnpenenuTs ckopocts npu M, = 0,2M,
MOJKHO TOJIBKO rpapuuecKuM MyTeM M0 MEXaHHUYCCKON XapaKTEPUCTHKE
AJIEKTPOJIBUTATEIS TTOCIIEA0BATEIEHOTO BO30Y KIACHHMS.

[Tonme3ysice rpadukoM, HAUTH CKOPOCTH AIEKTPOIBUTATENS MPH XO-
smoctoM xofe (M, = 0,2M,,).

[onk3ysice 3HaueHusiMu Tabn. 4.4, HAWTH >KECTKOCTH B Hayale
U B KOHIIE KPHBOM MEXaHWYECKOW XapaKTEPHCTHKU 3IIEKTPOIBUTATEIIS.
Pa3HoCTh MepBBIX BYX 3HAYCHMMA CTONONOB Tadin. 4.4 maayT 3HAUYCHUS
Aw; 1 AM,, a IByX TIOCTIEAHUX — 3HAUYCHUS Aw, u AM,.
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Torma B Hauaje XapPaKTCPUCTHUKH KCCTKOCTb COCTABUT:

A®
B, =—"-", (4.15)
AM,
a B KOHIIC XapaKTCPUCTUKH:
Ao
B, =—"TF . (4.16)
AM,

KoHTpoJibHBIE BONIPOCHI:

1. Kak mocTpouts rpaduik MEXaHHIECKON XapaKTEPUCTUKU IIEKTPO-
JBUTATESI IOCTOSTHHOT'O TOKA MMapauIeIbHOTO BO30YXKACHNUS?

2. Kak moctpouts rpaduk MEXaHHYECKOH XapaKTepPUCTHUKU 3IIEKTPO-
JIBUTATEJISI TIOCTOSIHHOT'O TOKA MOCJICA0BATEILHOTO BO30YKACHHMS?

3. Kak ompenensiercs XeCTKOCTb MEXaHHYECKOW XapaKTePUCTHKH
3JIEKTPOIBUTATEIS?

4. Kak HaxoauTCs CKOPOCTh HICAIBLHOIO XOJIOCTOrO XO/Aa JIEKTPO-
JIBUTATEIsI TOCTOSHHOIO TOKA MapaljIeIbHOIO BO30YKICHNUS?

5. Kak HaxoJuTca CKOpPOCTh XOJOCTOrO XOJa JIEKTPOJABUTATEINS MO-
CTOSTHHOTO TOKa IOCIICIOBATEIFHOTO BO30YKICHUS?
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MeToauueckue YKazaHus:

* k nynkmy 1 nnana 3auamus. VIcxonHble JTaHHBIE K pacdyeTy Mexa-
HUYECKON XapaKTEpUCTUKHU TPeX(a3HOr0 aCHHXPOHHOTO AJIEKTPOJBHIA-

TeJIs BBIIUCATh U3 Tadu. 5.1.
[pakTuueckoe 3anstue Ne 5

Tabnuya 5.1
- HcxonHble TaHHBIE
HNOCTPOEHUE IN'PPA®UKOB MEXAHUYECKOU . e —
N JEKTPOMEXAHNYECKOU XAPAKTEPUCTHUK 4 S L L Moﬁema, o.e. - 2
TPEX®A3HOIO ACHHXPOHHOI' O S s g‘? gy . |z g
SJNEKTPOABUTATEJISI o] EotEgE | |2 B |zs| . E
s| 24 | g2 ez |2 |2 |2 28| &,
s & B SEES |[EQE o 8 = g E o £ @
| E5 | ZEE|Es:i§ip|iili:zlei g|E:
eab 3aHATHSA: OCBOUTh METOJIMKY YTOYHEHHOTO pacyeTa MeXaHude- A = 8 TERESSEES |84 |34 |XF) 8 |2
CKOM XapaKTEepUCTHKH Tpex(a3HOTO AaCHHXPOHHOTO DIIEKTPOJIBUTATEINS 1 2 3 4 5 6 7 8 9 10
1 YIIPOIIEHHOI'0 pacyera €ro BﬂeKTpOMexaHquCKOP'I XapaKTECPUCTUKU 1 | AVIP71B4 0.75 141.8 22 22 1.6 5 10,76 0,73
1 HAYYHUThCS CTPOUTH IrpadMKU MEXaHWIECKOW U AIIEKTPOMEXaHHUYECKOM > | ALIP71B4 0’75 1 41’8 2’2 2’2 1’6 5 0’76 0.73
XapPaKTEPUCTHK TPEX(Pa3HOrO ACMHXPOHHOTO JIEKTPOIBUTATEIIS. 3 | ALIP71B4 0:7 5 1 41:8 2:2 2:2 1: 6 1 5 O:7 6 0:73
3anava. [lo naHHBIM, PUBENEHHBIM B Tabis. 5.1, mocTpouTh rpa- 4 | AWP30A4 | 1,1 146,5 2.2 | 22 L6 |55 |0.8110,75
(GuKH MEXaHMYECKOW M 3JIEKTPOMEXaHMUYECKOW XapaKTePHUCTUK 3JIEK- 5 | AUPOB4 | 15 1465 | 22 | 22 | 1.6 |55 1083078
TPOABUIraTElIs. 6 | AUP71A4 | 0,55 1425 | 23 | 22 | 1,8 5 10,70[0,705
7 | AUP71B4 | 0,75 1418 | 22 | 22 | 1,6 5 10,761 0,73
Bomnpocs! 1151 CaMONOATOTOBKH: 8 | AIPS0A4 | 1,1 146,5 | 22 | 22 | 1,6 | 55]0,81]0,75
1. Yto Ha3pIBaeTCd MEXAHMYECKOU XapaKTEPUCTUKOU 3JIEKTPO- 9 | APR0B4 1,5 146,5 22 | 22 1,6 | 5,5 (0,83 0,78
nBuratens’? 10| AWP90L4 | 2,2 146,5 | 2,1 | 22 | 1,6 | 6,5 (0,83 0,81
2. Yto Ha3bIBaeTCsl AJIEKTPOMEXAHUYECKON XapaKTEpUCTUKOM SIICK- 11| AmP100S4]| 3 1481 | 20 | 22 | 1,6 | 7 ]083] 0,82
TpOJBHraTEs? . 12 | AP90L4 22 146,5 | 2,1 | 22 | 1,6 | 6,5]0,83] 0,81
3. Kakue xapakTepHble TOUYKH pa3IN4YaloT Ha MEXaHWYECKOW Xapak- 13 | AIPSOB4 15 1465 | 22 | 22 | 16 | 55 0831 0.78
TEPUCTHKE TpeX(a3HOro aCHHXPOHHOTO AIIEKTPOIBUTATEIS? 14 [ ALIPSOAA 1’1 1 6’ 5 2’2 2’2 1’ 5 5’ 5 0’81 0’7 5
Jluteparypa. Ywiukun, M. I'. OOumit xypc 3SJEKTPOIPUBOJA : 15 | AMP7IB4 0,75 1418 | 22 | 22 | 1.6 > 1076 0.73
yueOHuk 1 By3oB / M. I'. Unnukun, A. C. Cannnep. — 6-¢ uzg. — 16 | AUIP80A4 11 1465 | 22 | 22 | 1,6 | 55 ]081]0,75
Mocksa : Duepromszar, 1981. — 576 c. 17 | AIP80B4 1,5 146,5 | 22 | 22 | 1,6 | 55 (0,83 0,78
18 | AUIP100S4 | 3 148,1 | 2,0 | 22 | 1,6 | 7 |0,83]0,82
Ilnan 3ansaTHs: 19 | AIP100S4 | 3 148,1 2,0 2,2 1,6 7 10,831]0,82
1. PaccuntaTh MEXaHUYECKYIO XapaKTEPUCTUKY ACUHXPOHHOI'O 3JIEK- 20 | AIP100L4 | 4 148,1 2,0 2,2 1,6 7 10,84 0,85
TPOABHTATENS IPU HOMHHAIEHOM HAIPSDKEHUU M [TOCTPOUTH €€ TpaduK. 21 | AUP100S4 | 3 148.1 20 | 22 | 1,6 | 7 |0,83]0,82
2. PaccunTaTh 3IEKTPOMEXAaHHUYECKYH) XapaKTEpPHCTUKY AaCHHXPOH- 22 | AUP100L4 | 4 148,1 20 22161 7 [084]085
HOT'O 3JIEKTPOJBUTATEIN IIPU HOMUHAJIBHOM HAIPSKEHUU U IIOCTPOUTH 23 | AIP112M4] 5.5 1504 | 20 | 25 | 16 | 7 108610855
ee rpaduk. ’ ’ ’ ” ? ’ :
41 42



Okonuanue maobn. 5.1

1 2 3 4 5 6 7 8 9 10

24| AUP1I2M4 | 55 1504 | 20 | 25 | 1,6 | 7 [ 0,860,855
25| AMPI32S4 | 75 1512 | 20 | 25 | 1,6 | 750,860,875
26 | AUP160S4 | 15 1528 | 1,9 [ 29| 1.8 | 7 [089] 09

27| AMP180S4 | 22 1536 | 1,7 | 24 | 15 | 7 0,870,905
28 | AMP18OM4 | 30 1544 | 1,7 | 27| 1,6 | 7 [087]092
29 | AMP18OM4 | 30 1544 | 1,7 | 27 | 1,6 | 7 [087]092
30 | AMP132S4 | 7,5 1512 | 20 | 25 | 1.6 | 7,5]0,86]0,875

MexaHH4YeCcKyI0 XapaKTePUCTHKY aCHHXPOHHOTO 3JIEKTPOJBHUTATEIIS
paccuYMTHIBAIOT 10 yTOUHEHHOH (opmyie Kiocca:

M = ;M“a‘g(l +£) , (5.1)
— M L O
S

Makc

rae M, M, — pacCUMThIBAEMBIN ¥ MaKCUMaJIbHBII MOMEHTHI, H-M;
E — koo unmenr, E = f(S);
S, Svaxe — 32/1aBa€MO€ 3HAYEHHE CKOJBKEHUS U MaKCUMallbHOe (KpH-
THYECKOE) CKOJIBXKEHHE, 0.€.
Kpurtnueckoe ckonbxeHue:

_ M yaxe + \/umaxcz + 2SH (Hmaxc - 1) -1
makc ~ MH 1— ZSH (“Mam _ 1)

S ; (5:2)

TA€ Wyake — KPATHOCTH MAKCUMAJIEHOTO MOMEHTA JICKTPOIBUTATENS;
Sy — HOMHMHAJILHOE CKOJIBLKEHHE, O0.€.
HomunansHOE CKONBXKEHUE:

0 S :M’ (5.3)

TZIe ) — CUHXPOHHAs YIJIOBasi CKOPOCTh, pam/c; @y = 157 paz/c;
Oy — HOMHHAJIBHAS YTIIOBasi CKOPOCTh, pajy/c.
MaxcuManbHbIN (KpUTHYECKHIT) MOMEHT:

M — MHlJ’MaKC ’ (54)

Makc
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rae M, — HoMUHaJIbHBIN MOMEHT, H-M;
Uniaxe — KPATHOCTh MAKCUMAIBHOTO MOMEHTA, O.€.
HomuHansHBIIT MOMEHT:

M, = (5.5)

Koaddumenr E HaxoauTcsi B CIOKHOW 3aBHCUMOCTH OT CKOJIbKe-
Hus S. U300pa3uth usmeHenune koadduimenra £ = f{S) B BuIe ToMaHON
JIMHMY, KaK MOKa3aHO Ha puc. 5.1, BBIYUCINB €ro 3Ha4eHus 1o Gopmy-
Jie (5.6) B 4STHIPEX XapaKTEPHBIX TOYKAX:

1) npuS=S; p=p,=1,axkodpdunuent £ = E,;

2) mpa S = Syaxe 1= Hyaxes @ KOIQPunmenT £ = 0;

3) mpu S = Sum=0,85 U= Uy a KOOPOUIHMEHT E = F\yp;

4) nmpuS=1 p= pnyex a KOOQOHUIHUEHT E = Ejycr.

Su g2Svac gy 06 08 Swmn, Stycx S

Puc. 5.1. IlpumepHslii BUJ 3aBUCUMOCTH E = f{(.S)
JUISL aCHHXPOHHBIX JIEKTpOABHTaTENEel (BO3ZMOXKHBI OTpUIIATEIbHBIC 3HAUCHUS F)

3navyeHnss £ B 3THUX TOYKAaX BBIYHCIHTH 1O BBIpaxkeHHIO (5.6), mom-
CTaBUB B €T0 3HAUYECHUS S U |1 B XapaKTEepPHbIX TOUKax 1, 3, 4:

S + S _ 2MMaKC

Makc

E= SMaKC 2 S l’l’ (56)
“Maxc -2
1)
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Hanpumep, B nepBoii Touke hopmy:a (5.6) uMeeT crieayromunii BUI;

Su 4 Suae _ ZHyae

H Makc
+

E — SMaKC SH uH

2umaxc -2
My

Ecau anexkTpoaBUratesib UMEET [yue = Huyews TO IO Gopmyie (5.6)
B TOUKE 4 UMEEM JeJeHne Ha HOJIb. UTOOLI 3TOro m30ekaTh, HE BLIUKC-
aseM Eqyec 1o opmyiie (5.6) 1 Touku 4, a B Tabin. 5.1 mpu S = 1 mpo-
CTaBJIIEM 3HAK «—». 3HAYCHHE MOMEHTA JUIS 3TON TOYKH (TPEThsl CHU3Y
cTpoka T1abi. 5.2) BEIMHCIUTE 10 GopMmyIte

MnyCK = MH Mnyck. (57)

Tabnuya 5.2

PesynbTarhl pacueTa MEXaHUUECKOW XapaKTEPUCTUKU
ACHHXPOHHOTI'O JIEKTPOJABUTaTEIIs

3HaueHHs pacquHoﬁ BCIIMYHNHBI

Pacuernbie IIPU CKOJIbKEHUH S, pABHOM

BOTHHHRT S, 35, | Swe | 04 | 0,65 | 085 1
E no rpaduxy E =f(S) 0
(1+E) 1
2E 0
S/ Suaxe
Syaxe” S
S/ Suace T Swae /S + 2E
2M e (1 + E)
A= 2M 1+ E)

S + Suare +2E

Smaxc

0=0y(l -9

[Hoctpouts nomanyto muaMIO E = f{.S), Kak ykazaHo Ha puc. 5.1.

Hanee, 3amaB 3HauCHUE CKONBXKEHUS S, HaiiTh E 10 KpUBOH
E = f(S) u BeIUncnuTh 3HaYCHUS, IPUBEIACHHbIEC B Ta0I. 5.2.

ITo nanHbIM Ta0J1. 5.2 MOCTPOUTH FPpad)UK MEXaHUUECKON XapaKTepH-
CTHKH 3JIeKTpoABHraTeliss ® = f{M).
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* K nyHkmy 2 naana 3aHamusA. DICKTPOMEXaHUUYECKas XapaKTepH-
cTrKa ® = f{/) aCHHXPOHHOTO AIIEKTPOIBUTATENS CTPOUTCS IO YETHIPEM
TOYKAM:

1) o, npu Iy

2) wo 1ipH Io;

3) o, ipu I;;

4) © = 0 npu Lyyere

Tok xoocToro xo/a (B 0. €.) ONpeAeINseTCs IO BHIPAKEHUIO
cosQ,

| L + \/“f/lam -1 .

Tok npu MakCHMaIbHOM (KPUTHYECKOM) CKOJBKEHHH (B 0.€.) Ompe-
JeTSIeTCs TI0 BBIPAXKCHUIO

Iy =sinQ, — (5.8)

S
T Y LT (5.9)
SH
HomunanbsHbil TOK I; onipeensercs no popmyJie
P
[ =—F—. (5.10)
\/EU . COSQ. M,

HomuHanbHBIN TOK B OTHOCUTENIBHBIX €IMHUIaX paBeH 1. KpatHocTh
IIyCKOBOT'O TOKA I;; B OTHOCUTENBHBIX €IUHUIIAX YKA3bIBACTCS B KaTallo-
rax W crpaBOoYHHKax (cM. Tabm. 5.1).

Ilepecuer Toka B MIMEHOBaHHBIE €AWHHIIBI TIPOU3BOANUTCS TIO CIIEIYHO-
M hopMymam:

I, =il ; (5.11)
I =il; (5.12)
I =kI. (5.13)

[epecueT ckonbXeHUI B yIIIOBYIO CKOPOCTH MIPOU3BOJUTCS 11O POp-
MyJie, IPUBEACHHON B MOCIEAHEN CTpOKe Tadu. 5.2.

IIpu Toke [y ckonbxenue pasHo 0, ipu Toke [, — Sy, TIpH TOKE [; —
Svaxes IPUA TOKE Ty — 1.

I'paduku mexaHHMUECKOH M 3JEKTPOMEXaHHYECKOW XapaKTEPUCTHK
ACHHXPOHHOTI'0 Tpex(ha3HOro IEKTPOABUIaTeNsl IPUBEICHBI Ha puc. 5.2.
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®,c
Wy
Wy

Wmax
Wmin
0 \M. Hwm
J'I‘/If" ,'14\””, J)lv’fl“:”‘.l. :
0 >
Jlr[J ]r: J'(_\,b, J(” .{, A

Puc. 5.2. Mexanndeckas (/) 1 anekTpoMexaHnueckas (2) XapaKTepUCTHKA
ACHHXPOHHOTO TPEeX()a3HOTO EKTPOIBUTATEISL

KoHTpoJsibHbIE BONIPOCHI:

1. ITocTpotiTe Tpadhk MEXaHUIECKON XapaKTEPUCTHKH aCHHXPOHHO-
T'O DIIEKTPOJBUTATENS U YKOKUTE Ha HEH 5 XapaKTepHBIX TOYEK.

2. Kak 3aBUCHUT MOMEHT aCHHXPOHHOTO OJJIEKTPOABHUTATENsI OT Ha-
TIPSOKCHUS ?

3. [loctpoiiTe Trpaduk DIEKTPOMEXAHWUYECKOW XapPaKTEPUCTHKY
ACHHXPOHHOTO 3JIEKTPOJBHTATENS W YKaXHWTEe Ha Hel 4 XapaKTepHbIe
TOYKH.
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IIpakTnueckoe 3ansarre Ne 6

PACYET IIYCKOBBIX PE3UCTOPOB
JJI1 ACMHXPOHHOTI'O 3JIEKTPOJABUI'ATEJIA
C ®PA3HBIM POTOPOM

Leab 3aHATHSA: HAYIUTHCS ONPEAETATh YUCIO CTYNEeHEH U BEeTHYU-
HY CONPOTUBJIEHUN ITyCKOBBIX PE3UCTOPOB JJIsI ACHHXPOHHOTO 3JIEKTPO-
JBUraTess ¢ ¢pasHbIM POTOPOM.

33)13'12. Ha NpEeANpuATHNA UIA MPUBOJAA IMHUJIOpPAaMbl HCIIOJB3YCTCA
aCI/IHXpOHHHﬁ QJICKTPOABUIATCIIb C (l)aBHLIM POTOPOM. Paccuutats co-
IIPOTUBJICHUA ITYCKOBBIX PE3UCTOPOB.

Bonpocs! 1uIs1 cCaMONIOATOTOBKU:

1. Kakum ypaBHEHHEM OIUCHIBACTCS MEXaHMUECKAsi XapaKTEPUCTHKA
ACHHXPOHHOTI'0 3JIEKTPOABHUraTess ¢ pasHbIM pOTOPOM?

2. Ilepeuncaute npeuMyIiecTBa U HEJOCTATKU ACHHXPOHHOTO 3JIEK-
TpoABUTATEIIS C (Pa3HBIM POTOPOM.

Jluteparypa. Unmwmukna, M. I'. O0muil Kypc DJIEKTPOIPHBOJA :
yueOHuK st By3oB / M. I'. Unmukun, A. C. Canmrep. — 6-e usn. —
Mocksa : Queprousgat, 1981. — 576 c.

Ilnan 3anATHA:

1. TexHUYECKHE JaHHBIC ACUHXPOHHOIO 3JICKTpOABHraTens cC (¢as-
HBEIM POTOPOM TIO CBOEMY BapHaHTy BBHIIKCATH U3 Ta0. 6.1.

2. PaccuntaTs HOMUHAIBHOE COIPOTUBIICHHNE POTOPA U MPUBEICHHOE
K CTaTOPY CONPOTUBJICHHUE POTOpA.

3. BeiOpaTh mpefensl MepeKiIrovYeHrus] MOMEHTOB AJICKTPOIBUTATEIS
MIPU MYCKE U YHUCJIO CTYIEHEH MyCKOBBIX PE3UCTOPOB.

4. OnpenenuTh COMPOTHBIICHUS CTYINEHEH ITyCKOBBIX pPE3HCTOPOB
U 3JICKTPUYECKUE COMTPOTHUBIICHHUS, BKIIOUCHHEIC B I[EMIH POTOPA HA KaXkK-
JIOM CTYTICHHU.
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5. IocTpouTh NpUOIMKEHHBIE ITyCKOBBIE XapaKTEPUCTUKU 3JIEKTPO- Oxonuanue maén. 6.1

JaBurarens (B o.e.). 1 ) 3 4 5 6 7 8 9
6. HapucoBaTh cxeMy BKJIIOYEHHS IIyCKOBBIX PE3HCTOPOB M 00O3HA- 20 [4AKIROMEY3 | 11.0 25 1270 35 24 12071 055
YUTh BEJIMYUHBI COMIPOTUBIEHUHN OTIEIBHBIX CTYIECHEH. 21 [AAK200M8Y3 |1 5’0 23 1360 3’0 3’ 5 23’0 0’ 60
22 |[4AK200L8Y3 18,5 40 300 3,0 3,5 | 21,5 0,65
MeToanuecKkue yKa3aHus: 23 |[4AK225M8VY3 22,0 140 102 2,2 45 | 19,5 0,70

24 |[4AK250S8V3 30,0 | 155 125 2,2 4,0 | 20,0 0,75

* k nynkmy 1 naana 3anamusn. Breiucats u3 1a0d. 6.1 TeXHUIECKHE
25 |[4AK250M8Y3 37,0 155 148 2,2 3,5 | 18,5 0,80

JAaHHBIE ACHHXPOHHOTO 3JIEKTPOABHUTATENS C (Pa3HBIM POTOPOM.
26 |[4AHK160S4Y3 | 14,0 27 330 3,0 5,3 1330 0,85

Tabnuya 6.1 27 [4AHK160M4Y3 [ 17,0 | 34 [315] 35 | 4,1 [323] 090
TexHHYECKHE TaHHBIC ACHHXPOHHOTO AJICKTPOIBUTATEIIS 28 |4AHK180S4VY3 | 22,0 43 300 32 5,2 | 33,0 0,50
C q)aSHI)IM POTOPOM U MOMEHTA COIIPOTUBJICHUSA pa60‘{e171 MalInHbI 29 4AHK1 80M4y3 30’0 63 290 3’2 4’1 30’4 0’55
. y ° Cromaxcerme. % 30 |4AHK180M4VY3 | 37,0 62 380 3,0 3,0 | 23,0 0,60
= g % % 7 <
2 c% g g E s - § £ = * K hynkmy 2 naana 3auamusa. B nens potopa, KpoMe COIPOTUBIIE-
N 5 5 Q:% = - % en| &° E @ § § = HUS caMOil 0OMOTKM POTOpa, BXOIST CONPOTUBIICHUS MEPEXOTHBIX KOH-
2 E 2 2 :5 P ES ; | F g 225 TaKTOB MEXIy KOJbI[AMH W MIETKAMH, COTMPOTUBIECHHS IETOK, 3aMBI-
= 8 2 § | £ g 23| 8 2l g 5 |2 L& KAKOIIUX POTOP MPOBOIOB, U T. . [103TOMY /JIsl IPAKTUYECKUX PACUETOB
) % % z g E §§ g g% g i g E= cleyeT OpaTh TaKWe WCXOJHBIC JaHHBIC, KOTOPBIC TAOT JOCTATOYHO
m E ] T = il T aa|x = = %] “ S e TOYHBIE PE3YIILTATHL.
1 2 3 4 5 6 7 8 9 Pacuer xapaktepucTuK ymoOHee BECTH B OTHOCHTENHHBIX EIMHHIIAX.
1 | 4AK160S4V3 11,0 22 305 30 | 44 | 33,0 0,50 B sTOM ciiydgae MOXHO TIPEIIOIOKHT, YTO OTHOCHTEIBEHOE (JIOJIEBOE) CO-
2 | 4AK160M4VY3 14,0 29 300 3,5 3,7 | 32,1 0,55 MPOTUBJICHUE POTOpPA 7, PABHO HOMUHAJILHOMY CKOJIBKEHHIO Sy DIEKTPO-
3 | 4AK180M4VY3 18,5 38 295 4,0 2,9 | 31,1 0,60 JBUATATEIISA:
4 | 4AK200M4VY3 22,0 45 340 4,0 2,5 22,0 0,65 rp = S (6.1)
5 | 4AK200L4Y3 30,0 53 350 | 40 | 25 | 220 | 0,70 HomwunansHOE cotmpotuBienne potopa, Om:
6 | 4AK225M4VY3 37,0 160 160 3,0 3,5 | 20,0 0,75
7 | 4AAK250SA4VY3 | 45,0 170 230 3,0 3,0 | 20,5 | 0,80 R = U2
8 | 4AK250SB4VY3 | 55,0 170 200 3,0 2.3 19,6 | 0,85 n \/gl : (6.2)
9 | 4AK250M4VY3 71,0 170 250 3,0 2,5 19,5 | 0,90 2uom
10 | 4AK160S6VY3 7,5 18 300 3,5 5,1 30,5 0,50 PacueTHOE compoTHBIIEHHE POTOPa, OM:
11 | 4AAK160M6Y3 10,0 20 310 3,8 43 27,1 0,55
12 [4AKISOM6Y3 | 13,0 | 25 | 325 | 40 | 44 [ 291 | 0,60 n=5,R,. (6.3)
13 | 4AAK200M6VY3 18,5 35 360 3,5 3,5 | 27,5 | 0,65
14 T4AK200L6Y3 22.0 45 330 | 35 [ 3.5 | 21.0 | 0.70 [IpuBeneHHOE K CTATOPY COMPOTHUBICHUE poTOpa, OM:
15 | 4AK225M6VY3 30,0 150 140 2.5 3,5 19,5 | 0,75 , U1H 2
16 | 4AK25086Y3 | 37,0 | 165 | 150 | 25 | 3,5 | 18,0 | 080 n=n 0 6.4)
17 [ 4AK250M6Y3 | 45,0 | 160 180 [ 25 [ 25 [ 170 ] 085 2
18 | 4AK160S8Y3 5,5 14 300 25| 64 | 29,0 | 090 rae Uy, — HoMuHaIbHOE HanpsykeHue craropa, B; Uy, = 380 B;
19 | 4AK160M8Y3 | 71 16 290 [ 3,0 ] 55 [232] 050 ¢1— ko3 unment; ¢; = 1,05.
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* Kk nynkmy 3 naana 3anusamus. TIpUHITH, YTO HOMUHAILHBIA MO-
MEHT MPH MEPEKITIOYCHUAK CTYIeHEH Mpu MycKe cocTaBiseT [y, = 1,21,
e L — KpaTHOCTh MOMEHTA COMPOTHBIICHUS (CM. Ta0I. 6.1).

MakcuManbHbIe MUKH MOMEHTOB TMpPHU MEPEKIIOUYCHUSIX BBIOpATh HE
6omee 0,851, T. €. W < 0,85, HO He Oonee W, = 2,5, eciu L, > 3.

Yucno cTyneHel MyCKOBBIX PE3UCTOPOR:

1
lg——
— Sﬂul
Wy
M,

Yucno cryneHel npuATh LEeNbIM YuciioM (OnmxaidmmM nenbiM). [o-
cJie 3TOr0 YTOYHHUTH OTHOIIEHHE NMUKOB MOMEHTOB K MOMEHTaM Iepe-
KITIOYECHHUS:

m (6.5)

Ig

1
A=m—-. (6.6)
SHM]
ITpoBepuTh MOMEHT MUHUMAJIBHOTO IEPEKITIOYECHHSL:
U
K, 271>|,Lc. (6.7)

Ecnu Beipakenue (6.7) HE BBIMOJIHACTCS, TO HEOOXOAMMO BBHIOPATH
OoJiblIee YUCIIO CTYNICHEH U IOBTOPHUTH PacyeT.

* kK nyHkmy 4 nnana 3auamus. ONpeNeuTh CONPOTUBICHUS CTyIICHEH
(cM. puc. 6.1, 6) B city4yae BKITIOYEHHS UX B OJJHHAPHYIO 3BE3IY:

r,=r(A=1); r,=rA, r,=rA\. (6.8)
3 p( 2= 1=h

[TomHbIE aKTUBHBIE COMPOTHBIICHUS JIMHUI POTOPA BBIYUCISIOTCS 110
CHEAYIONNM (pOopMyJIam:
Ry=rk R,=R)\ R =R)\. (6.9)

* K nynkmy 5 naana 3anamus. I1ocTpouts NPUOIMKEHHBIE ITyCKO-
BbI€ XapaKTEePUCTUKU aCUHXPOHHOTO AJEKTPOABUraTessl (B OTHOCUTENb-
HBIX eMHUIAX ), pazMep pucyHka — 100%200 Mm.

Ha BepTukambpHOI OCH OTIIOKHUTH CKOJILXEHHE poTopa (puc. 6.1, a), a Ha
FOPU30HTAIBHOW — MOMEHTHI ¢, Wi, Wa= 1, W, Wo.
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¢ (a3HbIM poTOpOM (@) U IyCKOBBIE COIPOTHUBIICHHUS LienH poTopa (6)
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JIluHus oye — ecTecTBEHHAs MEXaHMYECKasd XapaKTEPUCTUKA JIEKTPO-
JIBUTATEs], CIpsIMIIeHHas! B paboueii wacTtu (puc. 6.1, a). Haiitu Ha mioc-
KOCTH S-ll KPUTHYECKYIO TOUKY K (I10 3HaueHusM Sy H L). [IpoBectn
IUIaBHYIO JIMHUIO OyeK.

[IpoBectu AMHUIO 0—Qy U B TOUYKE MEPECEUCHUS STON JIMHUU C JIUHU-
el M, MOMy4YUTh TOUKY a@. M3 3TOH TOYKM MPOBECTH TOPU3OHTAIBHYIO
JIUHUIO a—f 10 TIepeceueHus ¢ JMHUEH |y B TOUKE 0.

W3 ToukM 6 MpOBECTH JIMHUIO H—0 [0 NEPECEUEHUs C IMHUEH MOMEH-
Ta M, B TOUKE ¢ U T. [I. B KOHIIe HOCTpOEHUs TOUKa e I0JDKHA MI0IIacTh Ha
JUHUIO MOMEHTA [ M OJTHOBPEMEHHO OBITh HA €CTECTBEHHON MEeXaHHYe-
CKOM XapaKTepUCTUKE AIIEKTPOBUTATEISL.

KouTpoabHble BONpochI:

1. Kak crposrtcs rpadMky IMyCKOBBIX MEXaHHMUYECKUX XaPaKTEPUCTHUK
ACUHXPOHHOTO AJIEKTPOBUTATENS C (ha3HBIM POTOPOM?

2. Kakue ympomieHus jgekaT B OCHOBE MPHOIMKEHHOTO pacueTa Co-
MIPOTHUBJIEHNUS ITyCKOBBIX CTyIEHEH?

3. Kak ompezensercs HOMUHaJIBHOE CONPOTHBIEHHE OOMOTKU poTopa’?
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[IpaxTnueckoe 3anstue Ne 7

PACUET MEXAHUYECKOM XAPAKTEPUCTUKHU
ACHHXPOHHOTI O JIEKTPOJABUI'ATEJIA

C KOPOTKO3AMKHYTBIM POTOPOM

P IUHAMNYECKOM TOPMOKEHUU

He.]'lb 3aHATHUA: HAYUYUTHCA PaCCUYUTHIBATH MEXAHUYCCKYIO XapaKTe-
PUCTUKY aCUHXPOHHOT'O 3JICKTPOABUIATCIIA IPU JUHAMHWYCCKOM TOPMO-
KCHHUMU.

3apgava. Ha npeanpusituu B pamMKax 3a/1a4il MOBBIIIEHUS IPOU3BOIN-
TENBHOCTH OOOPYIOBaHUS PEIIEHO MPUMEHUTh AMHAMHUYECKOE TOPMO-
JKEHHE JUIA OBICTPOI OCTAaHOBKHM aCHHXPOHHOTO 3yeKTpornpuBosma. Or-
penenuth TpeOyeMblld TOK BO30YXKICHHS aCHHXPOHHOTO 3JIEKTPOABUTA-
TeNs s AMHAMUYECKOTO TOPMOXKEHUS U paccyUTaTh MEXaHMUYECKYIO
XapaKTEepPUCTUKY MPU TOPMOXKEHUH.

Bonpocsl A9 caMONOATOTOBKH:

1. B kakuxX TOPMO3HBIX pPEXHMax MOXKET paboTaTh ACHHXPOHHBIN
3JICKTPOIBUTATEIH?

2. OOBsICHUTE TpPEUMYIIECTBA W HEOOCTaTKU AWHAMHUYECKOTO TOp-
MO>KEHHUS aCHHXPOHHBIX 3JIEKTPOJIBUTaTEIEH.

Jluteparypa.

1. Ynnmukua, M. I'. O0mmii Kypc 31eKTponpuBo/a : y9eOHHUK IS BY-
30B / M. I'. Yunukun, A. C. Cananep. — 6-e uza. — Mocksa : DHeprous-
nmar, 1981. — 576 c.

2. Tonosan, A. T. OcHoBBI 2ekTponpuBoaa : yueOuuk / A. T. ['omo-
BaH. — MockBa—JIenunrpan : 'ocyaapcTBEHHOE SHEPreTUYECKOE U3AATENb-
cTBO, 1959. — 344 c.
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Ilian 3anATHA:

1. Bemucars u3 Tabin. 7.1 TeXHMYECKUE TaHHBIC ACHHXPOHHOTO 3JICK-
TPOJBUTATEIS [0 CBOEMY BapHaHTY.

2. HapucoBaTh cxeMmy TOIKITIOUEHHUS TOCTOSHHOTO TOKa K OOMOTKE
cTaropa OSJEKTPOABHUTATENI W JUarpaMMy MAarHUTOABIKYIIAX —CHJI
(MJC) (cm. puc. 7.1).

3. OnpenenuTh TOK XOJOCTOTO XO0/1a JeKTPOJIBUTaTeNsl B MIMEHOBAH-
HBIX ¥ OTHOCUTEIBHBIX €IMHHIIAX, 3HAs mapaMeTpsl ['-00pa3Hoil cxembl
3aMeIeHUs dIeKTpoaBuraTens (cM. Tabm. 7.1).

4. OHpeI[eJ'II/ITL BCJIMYMHY 3KBUBAJICHTHOI'O TOKA U IIOCTOAHHOI'O TOKa
OT BBIIPAMUTEIIA ITPU TNHAMUYCCKOM TOPMOXXCHUH, ITPUHAB iaKB I10 JaH-
HbIM Ta0d. 7.1.

5. OnpenenuTh 3HaYCHUS MAKCHMAaIbHOT'O MOMEHTA U MaKCUMaJIbHO-
T'O CKOJIBXCHHS ITPU TUHAMHYECKOM TOPMOKECHUH.

6. OnpenenuTh 3HAYEHHUS MOMEHTOB JAMHAMHUYECKOTO TOPMOXKEHUS
JUTSL pa3TTMYHBIX 3HAYSHHUH CKOJIBKEHUS U TTOCTPOUTH TpaduK MEXaHUde-
CKOM XapaKTePUCTUKH MPH JTUHAMUYECKOM TOPMOKEHHH.

MeToauueckue YKRazanus:

* k nynkmy 1 nnana 3anamusn. Beimucats u3 1abn. 7.1 TexHU4ecKue
aHHBIE ACHHXPOHHOTO DIIEKTPOIABUTATENSI TI0 CBOEMY BapHaHTY.
B Tabn. 7.1 ykaszaHsl cliefyroliye mapaMmeTpsl: P, — HOMUHAIbHAS MOIII-
HOCTB, KBT; I, — HOMHMHAIBHBEIN TOK, A; S, — HOMHHAJIBLHOE CKOJIBKCHHE,
0.6.; ) — YIJIOBas CHHXPOHHAS CKOPOCTHh JJIEKTPOMArHUTHOTO ITOJIS,
pazn/c; X, — MHIYKTUBHOE CONPOTHBIEHHE HaMarHudmBaHus, OM; L —
KpaTHOCTh MaKCHUMAaJbHOTO MOMEHTa, 0.€.; Sy — KPUTHYECKOE CKOJb-

KEHHE, 0.€.; 7, — MPUBEIECHHOE aKTHBHOE COIPOTUBIIEHHE poTopa, OMm;
2

Iz — KPATHOCTD DKBUBAJIEHTHOI'O TOKQ, 0.€.; Hnycx — KPATHOCTD ITYCKOBO-
0 MOMEHTA, 0.€.; Wyuy — KPATHOCTH MUHUMAIHHOTO MOMEHTA, O.€.

Tabnuya 7.1

TexHUUEeCKUE TaHHBIE U ITapaMeTpsl [-00pa3Hoi cxeMsbl
3aMEILEHUs] aCHHXPOHHBIX KOPOTKO3aMKHYTBIX IEKTpOJABUraTenel cepuu 4A

=

E Tunopasmep | Pu, | Lo, | S | @0, | X || S | 7, |foxs, [Moyes, | Has,

S |anexrponsurarens| kKBt | A | o.e. |pax/c| Om |o.e.| o.e. Om |0:€| 0 |oe
& M

1 2 3 4 5 6 7 |8 9 10 |11 12 | 13

4A71B2Y3 1,1]2,5]0,063| 314 [2492,2]0,390| 6,41 2,0/ 2,0 | 1,5

2  |4A80A2Y3 1,513,3]0,042| 314 |167|2,6/0,355| 3,27 |2,5|2,1 | 1,4
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Oxkonuanue maobn. 7.1

1 2 3 4 5 6 7 8 9 10 11 12 13
3 |4A80B2Y3 |22 4,6 (0,043 314 |129(2,6(0,380| 2,34 |3,0{ 2,1 | 1,4
4 |4A90L2Y3  [3,0 6,110,043 314 [122]2,5(0,325|2,05 [3,5/2,1]1,6
5 | 4A10082Y3 |4,0]7,90,033] 314 | 95 [2,5/0,280] 1,01 [4,0[2,0| 1,6
6 | 4A100L2Y3 | 5,5 |10,5/0,034| 314 |79,9(2,5|0,1700,757|4,5| 2,0 1,6
7 | 4A112M2Y3 | 7.5 |14,8(0,025| 314 |55,2(2,8|0,190(0,417(2,0( 2,0 | 1,8
8 |4A132M2Y3 [11,0(21,0(0,023| 314 [43,9(2,8|0,120(0,241(2,5/ 1,7 | 1,5
9 | 4A160S2Y3 - |15,0]28,4/0,021] 314 [31,0[2,2]0,125/0,171(3,0 1,4] 1,0
10 | 4A160M2Y3 |18,5(34,4(0,021| 314 |28,8(2,2(0,125[0,141(3,5| 1,4 [ 1,0
11 | 4A80A4Y3 | 1,1(2,74(0,054| 157 |136(2,2]0,340] 5,45 4,0/ 2,0 | 1,6
12 | 4A80B4Y3 | 153,560,058 157 | 118]2,2]0,345| 4,26 |4,5/2,0] 1,6
13 |4A90L4Y3 [22]5,010,051] 157 | 92 |2,4]0,330] 2,63 2,0/ 2,1 | 1,6
14 | 4A100S4Y3 | 3,0 6,68(0,044| 157 |72,52,40,310( 1,75 |2,5/ 2,0 | 1,6
15 | 4A100L4Y3 | 4,0 8,60(0,046| 157 |61,52,40,315| 1,36 |3,0/2,0 | 1,6
16 |4A112M4Y3 |55 (11,5/0,036 157 |53,7/2,0] 0,25 [0,787(3,5/ 2,0 | 1,6
17 |4A13284Y3 | 7,5(15,110,029] 157 [43,7]3,0(0,195]0,481[4,0[ 2,2 [ 1,7
18 | 4A132M4Y3 [11,021,9(0,028| 157 |32,1{3,0(0,195(0,321|4,5| 2,2 | 1,7
19 | 4A160S4Y3 [15,0(29,2(0,023| 157 |30,2(2,3] 0,16 [0,188(2,0| 1,4 | 1,0
20 | 4A160M4Y3 |18.5[35,6(0,022| 157 |26,6/2,3] 0,16 ]0,148|2,5/ 1,4 | 1,0
21 |4A80B6Y3 | 1,1]3,0(0,080[104,7|116[2,2/0,38 | 7,95(3,0/2,0]1,6
22 [4A90L6Y3 | 1,54,0 [0,064|104,7|96,72,2[ 0,31 | 4,73 |3,5|2,0 | 1,7
23 [4A100L6Y3 |22 5,6(0,051|104,7|74,1{2,2] 0,25 | 2,61 |4,0/ 2,0 | 1,6
24 | 4A112MA6Y3 | 3,0 | 7.4 [0,047|104,7|56,6/2,5/ 0,37 | 1,88 [4.5/ 2,0 | 1,8
25 |4A112MB6Y3 | 4,0 | 9,1 [0,051|104,7/48,2[2,5] 0,38 | 1,49 |2,0/ 2,0 | 1,8
26 |4A132S6Y3 | 5,5(12,3(0,033(104,7|34,1(2,5] 0,36 [0,736|2,5| 2,0 | 1,8
27 |4A132M6Y3 | 7,5 [16,4]0,032(104,7/28,2(2,5] 0,26 [0,536|3,0/ 2,0 [ 1,8
28 | 4A160S6Y3 |11,0/22,5(0,027(104,7|29,3]2,0| 0,15 [0,293|3,5/ 1,2 | 1,0
29 |4A160M6Y3 [15,0(29,9]0,026]104,722,1]2,0] 0,14 |0,206(4,0[ 1,2] 1,0
30 | 4A180M6Y3 |18,5(36,6(0,024104,7|17,42,0(0,135(0,156/4,5( 1,2 1,0

IIpumeuanue. Uy =220 B.

* Kk nynkmy 2 naana 3ansamusn. HapucoBaTh cXeMy IMOJIKIFOUCHHUS
MOCTOSIHHOTO TOKAa K OOMOTKE CTAaTOpa 3JICKTPOJBUTATENS M AUATPAMMY
MJC (puc. 7.1).
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C1 In

In=1 ,22131(1;
Inn

Fn

3

a 0

Puc. 7.1. Cxema NOAKITIOYEHHS TIOCTOSHHOTO TOKA
K 00MOTKe cTaTopa anekTpoasurares (a) u quarpamma MJIC (6)

* Kk nynkmy 3 niaaua 3anamus. TOK XOJIOCTOr0 X0 3JIEKTPOIBUra-
TeIA, A:

I~ (7.1)

rae X, — u3 tabn. 7.1.
Tok X0JI0CTOTrO X0/1a 3JEKTPOABUTATENS, O.€.:

=L (7.2)

* kK nynkmy 4 3a0anusn. OnpenenuTb SKBUBAJICHTHBIN TOK, A

L. =il (7.3)

9KB 3KB

ITocTOSIHHBIN TOK, MPOTEKAOMINN MO0 OOMOTKAM JJICKTPOABUTATEIS
IIpyu JMHAMHU4YE€CKOM TOPMOKCHUU!
Il'lOCT = 1’22]3103' (74)
* Kk nynkmy 5 3a0anus. 1loms3ysch puc. 7.2, ONpeAenuTh apamMmeTphl
Ay 1 Dy. [ 3TOTO OTIIOXKUT 3HAYCHUE SKBUBAIIEHTHOTO TOKA (B OTHOCH-
TENFHBIX €AWHHIAX) TI0 BEPTUKAIBGHON OCH W MPOBECTH TOPHU3OHTAIBHYIO
JIMHUIO 10 TIEPECEUEHUs C JIMHUEH YKBHBAIEHTHOTO TOKa B Touke a. C Tou-
KH @ OIyCTHThH TIEPIICHIUKYISAp Ha och D, 3amucars 3HadeHue D,. Ilep-
TIEHAUKYJISIP U3 TOYKU @ TIEPECEeKaeT JIMHUIO A, B TOUke 6. 13 Toukm 6 mpo-
BECTH TOPU30HTAITBHYIO JIMHUIO Ha 0Ch Ay. 3armucars 3HaYeHUE A,,.
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Am KB

0 2 4 6 D
Puc. 7.2. Kpussle Ui pacueTa MaKCUMaJIbHOI'O MOMEHTA

1 COOTBETCTBYIOLICTO CKOJIBKECHUSA ITPU AUHAMHWYCCKOM TOPMOKCHUN
ACUHXPOHHOI'O JJICKTPOJABUTATEIIA

Ilocme »TOro HaTH 3HAYCHHS MaKCHMaJbHOIO MOMEHTa M, U Mak-
CUMAJILHOTO CKOJIBKEHHUS Sy IO CIACIYIOIUM (hopMyJiam:

31U
M, =—"—2Dy; (7.5)
®,
17
S, =224 . (7.6)
Uld)

®* K RnyHKmy 6 nnana 3anamus. 3aI[aB 3HAYCHHA CKOJIBXXCHUA
ST ot 0 a0 1, OMmpeaACINTb MOMCHT IIPU JUHAMHWYCCKOM TOPMOXKCHUU 10

dhopmyiie
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_ M (71.7)
Sy /Sy + Sy /S

T

3HaueHUs CKOJILKECHUS B PCKUME TOPMOKCHUA PECKOMCHAYCTCA 3a-
IaBaTh COrIacHO Tadm. 7.2.
Tabnuya 7.2

Pe3yJ'ILTaTI:I pacueToB MEXaHUYCCKON XapaKTCPpUCTUKHU
ACUHXPOHHOI'O JJICKTPOABUTATEIIA IPU JUHAMUYECKOM TOPMOKECHUN

Pacuernast TlapameTpsl IpH CKOJIBXEHUH Sy
thopmysna 0,58,= | Su= | 28,= | 4S,= | 8S5,= | 16S,= 1
S, /Sy 0,5 1 2 4 8 16
Su/S: 2 1 0,5 | 0,25 | 0,125 |0,0625
Sy /Sy + Sy /S 2,5 2 2,5 | 425 | 8,125 |16,0625
VoM,
LS, /Sy +S,/S,

ITo pesynmpraTam Taba. 7.2 MOCTPOUTH 3aBHCHMOCTH S; = fiM,), Kak
rmokaszaHo Ha puc. 7.3. Ha 3ToM e pucCyHKe N300pa3uTh MEXaHHIECKYIO
XapaKTePUCTUKY DIICKTPUIECKOW MAIIUHBI B IBUTATEILHOM PEIKUME.

StAASn
! /]
0.9 0.1
08 3L 02
07 1L o3 JIBHraTCILHEIH,
CKHM
06 L 04 p
JIMHAMHYECKOe s L os
TOPMOKEHHE
04 1L 06
03 1L o7
02411 08
0731 09
Sm
]\-_._; ] 7
-Mt -Mn Mu Mn Mx M, Hwm

Puc. 7.3. Bug MexaHHUECKUX XapaKTEPUCTHK IEKTPUYECKON MAlIMHBI
B IBUTaTeIbHOM M TOPMO3HOM PEXNMaX (IMHAMUYECKOTO TOPMOKEHUS)
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[MocTpoeHue Tpaduka MEXaHHUECKON XapaKTEPUCTUKH SJICKTPUYC-
CKOH MaIllHBI B IBUTATEIILHOM PEKUME BBITIOIHHUTH 10 5 TOUKaM:

1) M, =0 npu S, = 0;

P, P,

2) MZL =M, =—=——"F—n
Wy @, (1 -5 H )
3) M, = M, =M, ipu S; = S, (cm. Tabdm. 7.1);
4) MH = MMI/IH = l"l’MI/IHMH HpH SlI = SMI/IH = 0,85;
5) M= My = WnyeMy ipu S, = 1.

pu S, = Sy;

KoHTpoJbHbIE BONPOCHI:

1. Hapucyi#iTe HECKOJIbKO BapHAHTOB BKIIFOYCHHS OOMOTOK 3JIEKTPO-
JIBUTATENIS B ST OCTOSHHOTO TOKA MPH JHHAMHYECKOM TOPMOXKEHHUH.

2. IMoctpoiite rpaduku MEXaHUUECKUX XaPAKTEPUCTHK SJICKTPOJBU-
rateis B peXUME JUHAMUYECKOTO TOPMOXKEHUS MPHU Pa3HBIX TOKAX BO3-
OyXIeHusl.

3. Kak cooTHOCATCS MeEXIy COOOM KPUTHIECKOE CKOJIBKCHHE DJICK-
TPOJBUTATEIIEHOTO PEKUMA M MAKCUMAIILHOE CKOJIBKEHUE TPU TUHAMH-
YECKOM TOPMOXKCHUU?
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[IpaxTnueckoe 3anarue Ne 8

PACYUET MEXAHUYECKHUX XAPAKTEPUCTHUK
ACHHXPOHHOTI'O JIEKTPOJABUI'ATEJIA ITPU
PET'YJIMPOBAHUHU CKOPOCTHU BPAIIIEHUSA
YACTOTOM TOKA Y IOCTPOEHUE UX TPA®UKOB

Heab 3aHATHSI: HAYUYNUTHCS PACCUUTHIBATH MEXAHUYECKUE XapaKTe-
PUCTUKHA aCUHXPOHHOIO 3JIEKTPOJABUTATENS IIPU PETYIUPOBAHUN CKOPO-
CTH BpAIIICHHS YaCTOTOM TOKa ¥ CTPOUTH UX TpaduKu.

3agaya. Ha npeanpustum npuoOpenn mnpeoOpa3oBaTeib YacTOTHI
IUIS 3JIEKTPOIIPUBOJIA J03aTOopa KOpMOpa3iaTyuka. PaccuuraTs MexaHu-
YecKHe XapaKTEePHUCTHUKH TPH YACTOTHOM PpEryJIHpPOBAHHUU CKOPOCTH
W YIpaBJICHUH HAPsDKEHHEM IO 3aKOHY U TIOCTPOUTH UX TPauKH.

Bonpochl 17151 caMONOATOTOBKH:

1. TloueMy Tpu M3MEHEHUH YacTOTHI TOKa TpeOyeTcs M3MEHSATh Ha-
MPSDKEHUE MUTAHUS ACUHXPOHHOTO JICKTPOABUTATEIS ?

2. Kakue mnpeoOpazoBaTend 4acToThl (IO BUAY MPeoOpa3oBaHUs
SHEPTUHN) BCTPEUAIOTCS B DJICKTPOTIPHUBOC?

Jlutepartypa. @uparo, b. 1. Teopus snexkrponpusoza : yueOHoe 110-
cobue / b. . ®@uparo, JI. b. [laBneunk. — 2-e u3n. — MH. : TexHonep-
cnektuBa, 2007. — 585 c.

Ilnan 3ansaTHs:

1. Bemucars u3 Tabmn. 8.1 TexHuYecKue NaHHbIe aCHHXPOHHOTO JJIeK-
TPOJBUTATENS TI0 CBOEMY BapHaHTY.

2. OnpenenuTs IS 33aHHOTO AIICKTPOABUTATEIISI HOMHUHAIHHBII MOMEHT
Mion, KPUTHYECKUM MOMEHT M, HOMUHAIBHYIO YITIOBYIO CKOPOCTB oy,
KPUTUYECKOE CKONBXKECHUE S, KPUTUYECKYIO YIJIOBYIO CKOPOCTh (.

3. PaccuuTaTh €CTECTBEHHYH) MEXaHHYECKYIO XapaKTepUCTUKY aCHH-
XPOHHOTO 3JICKTPOIBUTATEISI.
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4. PaccuutaTh MCKYCCTBEHHYIO MEXaHUYECKYI0 XapaKTEPUCTUKY aCHH-
XPOHHOTO 3JeKTpoaBurarenst mpu dactore Toka f=40Im u f= 30I1

Y 3aKOHE U3MEHeHus Hanpspkenus U / f =const.

5. ITocTpouTsh Ha OMHOM TpaduKe eCTECTBEHHYIO MEXaHHIECKYIO Xa-
PaKTEPUCTUKY U UCKYCCTBEHHBIC MEXaHUICCKUE XaPAKTCPUCTHKHU.

MeToanuyecKkue yKazaHus:

* k nyukmy 1 naana 3auamus. Beimucars u3 Tabn. 8.1 TexHUUeCKHe

JAaHHBIC ACUHXPOHHOI'O 3JICKTPOABUTAaTCIIA.

Tabnuya 8.1
TexHuueckue qaHHbIE ACHHXPOHHBIX JIEKTPOABUraTenei
R Tunopasmep Homunanshas HomunansHoe Kpatnocts
MOIIHOCTb CKOJIbXKEHHE KPUTHYECKOTO
SNCKTPOABHTaTEL Pov KBT Shons Y0 MOMEHTA |y, 0.€.

1 AUP132M2 11 3.0 22

2 ANP160S2 15 3,0 2,7

3 ANP160M2 18,5 3,0 2,7

4 ANP180S2 22 2,7 2,7

5 ANPI180M?2 30 2,5 3,0

6 ANP200M?2 37 2,0 2,8

7 AWP200S2 45 2,0 2,8

8 AWP225M2 55 2,0 2,6

9 AWP250S2 75 2,0 3,0

10 AWP250M2 90 2,0 3,0

11 ANP13254 7,5 4,0 2,5

12 AVP132M4 11 3,5 2,7

13 ANP160S4 15 3,0 2,9

14 ANP160M4 18,5 3,0 2,9

15 AUP180S4 22 2,5 2.4

16 ANP180M4 30 2,0 2,7

17 ANP200M4 37 2,0 2,7

18 ANP200L4 45 2,0 2,7

19 AWP225M4 55 2,0 2,6
20 AWP250L4 75 1,5 2,5
21 AWP132S6 5,5 4,0 2,2
22 ANP132M6 75 4,0 22
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Oxkonuanue maobn. 8.1

M= (8.6)
S S

K.HOM

Jliis ynoGceTBa pacyeTsl 3amucath 1o popme tadi. 8.2.
Tabnuya 8.2

Pacuet ectecTBeHHOM MEXaHUYECKON XapaKTEPUCTUKU
ACHHXPOHHOTO 3JIeKTpoABHTaTelis pH f; = 50 I'ig

T Homunanbnas HomunansaOE KpaTtaocts
Bapuant Hropasmep MOIITHOCTb CKOJIb)KCHUE KPUTHYIECKOTO
p )i} p
SJICKTPOABHTaTEA Pion, KBT Shions %0 MOMEHTA |y, 0.€.

23 ANP160S6 11 3,0 2,7
24 AVP160M6 15 3,0 2,7
25 AWP180M6 18,5 2,0 24
26 AWP200M6 22 2,0 2.4
27 AWP200L6 30 2.5 2.4
28 ANP225M6 37 2,0 2.3
29 ANP250S6 45 2,0 2,3
30 AWP250M6 55 2,0 2,3

3HadyeHHs MapaMeTpa IPpH CKOIBXKEHUH S, PABHOM

0 SnoM = 3Slm.\1 = Sl( = 2S1< = 3S|< = 4S|( = 1

[Mapametp

* K nyHKkmy 2 naauna 3auamusa. MOMEHTBI SJICKTPOABUTATENS HA ec-
TECTBEHHOH MEXaHMUYECKON XapaKTePHCTHKE OMpelNesUTh MO CIEeayIo-
M popmymam:

P
M, =—, (8.1)
('OHOM
MK. HOM “’K MHOM: (82)

rae P, — HoMuHaIbHAS MOIIHOCTE, BT.
HomuHanbHast yrioBast CKOPOCTh 3JICKTPOABHUTATENs, Pajl/C:

®Opom = Wouom (1 - SHOM)- (83)

JIBYXIIOJTFOCHBIE 3JICKTPOJBUraTeId MUMEIOT Momon= 314 paj/c, YeThi-
PEXTOIIFOCHBIE — ) on = 157 Pajy/c, MIECTUIONIOCHBIE — Woron = 104,5 pajy/c.

KpuTndaeckoe ckoibkeHUE W KPUTHUYECKAasl YTIIOBasi CKOPOCTh Ha ec-
TECTBEHHOW MEXaHHYECKON XapaKTEepPUCTHKE:

SK.HOM. = SH (I-LKJ'_ V Mi -1 )9 (84)
0= (DOHOM(I - SK): (85)

rae S — CKOJIbKeHUe, B JOJISIX €IUHULIbL.

* K nynkmy 3 naana 3aHamus. ECTECIBEHHYI0 MEXaHUUYECKYIO Xa-
PaKTEpUCTUKY aCHHXPOHHOTO JJIeKTpoxaBurartens npu f; = 50 I'm pac-
CUMTBIBATH 110 YNPOLIEHHOMY ypaBHeHHIo Kiocca:
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S/S

K.HOM

SK.H()M /S

S/S +SK.HOM /S

K.HOM

M 110 hpopmyie (8.6)

W= (DOHOM(I — S)

* kK nynkmy 4 nnana 3anamus. VICKyCCTBEHHYIO MEXaHMUYECKYIO Xa-
PaKTEpUCTUKY IIPU HOBOM 4acCTOTE f paccuUTaTh 0 Gopmyiie

2MK.HOM’Y(X
$ S

_+_ K.HOM

S vS

K.HOM

M = (8.7)

rie Y — KO3 QUIMEHT, MOKa3bIBAIOIINI OTHOIIEHUE HOBOW YaCTOTHI TO-
ka k gacrote 50 I'mi, y = f750;
0, — TOoKa3aTellb CTCMCHW W3MEHEHUS MOMEHTAa COMPOTHBIICHUS pa-
0oueli MallIMHKI B 3aBUCHMOCTH OT €€ CKOPOCTHU BpAICHYSI.

Jlnst Kopmopasmatanka o = 0. B atom caygae v’ =0,8° =1 u popmy-
na (8.7) mpu gacrote Toka 40 ['11 OyaeT UMeTh CIeayIonTuii BUI:

2']\41(.H0M
M= 0,8 S (8:8)

+ K.HOM

S 0,88

K.HOM
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Jnsa ynobcrBa 3anmcath pacyeT 1o ¢popme Ttad. 8.3, rae w40 = 0,8Wouon-
Tabnuya 8.3

Pacuer mexannueckoii xapakrepuctuku npu f=40 I'n (y=0,8) ua =0

3HadyeHHs apaMeTpa IPH CKOIBXEHUH S, PABHOM
ITapameTpsr

0 SH0M: 3SH0M: SK: ZSx: 3SK: 4SK: 1

0,85/

K.HOM

S}(.HOM /0’ 8S

0,85/, o + Seuon /0,88

K.HOM K.HOM
2M

K.HOM

2M

K.HOM

+ SKAHOM /0’ 8S

M =
O’ 8S/SKAHOM

W =0 49 (I_S)

IIpu gactote Toka 30 I'm xoaddurment y = 0,6 u o = 0. PacueTnas
(dopMyna st MOMEHTa UMEET BHJT

2M
M=o (8.9)
O’ 6S + K.HOM
SK.HOM 0’ 6S
3anmcars pacuer 1o gopme Tadi. 8.4, re g 30 = 0,6®gyou-
Tabauya 8.4
Pacuet Mexanmnueckoii xapakrepuctiku mpu f= 30 I'u (y=0,6) na =0
3HaueHus napaMeTpa Ipu CKOJIbXCHHUA S, paBHOM
TTapameTpst
0 Su= | 3Su=| Sc= | 25= | 3S:= [4S= | 1
056S/SK,HOM
Skuon/ 0,68
0,65 / Ssiom + Smon/ 0,68
2’MK.HOM
M — 2AIK.HOM
O’ 6S/SK.H0M + SK.HOM /O’ 65
O =03 (1 - S)
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* Kk nynkmy 5 naana 3anamus. IIoCTpoNTE MEXaHUUECKUE XapaKTepH-
CTHKHU IIPH YaCTOTHOM PETYIMPOBAHUU CKOPOCTH aCHHXPOHHOTO JJIEKTPO-
JaBuratens 1yt ciaydast o = 0 Ha OHOM rpaduke ¢ eCTeCTBEHHOM Xapakre-
puctukoit. Pasmep prucynka mis rpadukoB — He MeHee 150%150 mm. [Ipu-
MEpHBIN BUJ MEXaHHUYECKUX XapaKTEPUCTUK 3JIEKTPOABHUIATENs IPH pe-
TyJINPOBaHUM CKOPOCTH YACTOTON TOKA MpUBENEH Ha puc. 8.1.

Puc. 8.1. Bux MeXaHHYECKUX XapaKTEPUCTUK aCHHXPOHHOTO 3JIEKTPOIBUTATEIISI
HPH PEryJIMPOBaHUM CKOPOCTH BpallleHHs 4acToToH Toka npu U/ f= const

KoHTpo/bHbIe BONIPOCHI:

1. KakuMm ypaBHEHHEM OINHUCHIBAIOTCS MEXaHHUUECKHE XapaKTepUCTHU-
K{ TIPY YaCTOTHOM PETYJIMPOBAaHUU CKOPOCTH?

2. Kak u3MeHsieTcsi CHHXpOHHAs CKOPOCTh NPH PeryJIHPOBaHUM dac-
TOTBI TOKa?

3. IlocTpoiite rpadMKu HCKYCCTBEHHBIX MEXaHHMYECKHX XapaKTepu-
CTHK TIpH YIpPAaBJICHUU HampsDKEHHEM IpeoOpa3oBaTelsi MO 3aKOHY

U/f = const .

4. IlocTpoiite rpadukn MUCKYCCTBEHHBIX MEXaHHUYECKHX XapaKTepH-
CTHK TIpH YIPaBICHWU HANpsDKEHHEM MpeoOpa3oBaTenss MO 3aKOHY

U/f2 = const .
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MeToauueckue YKazaHus:

*k nynkmy 1 nnana 3anamusa. Beimucath TeXHUYECKHE JTaHHBIC
3NeKTpoABUTATENS U3 Ta0L 9.1.

Tabnuya 9.1
[Ipaktuueckoe 3ansatue Ne 9 Hcxomuble qaHHBIC
o DneKkTpoaBUraTenb Pabouas mammHa
I'°PAO@OAHAIMTUYECKUU PACYHET BPEMEHU KparsocTs . -
IIYCKA ACUHXPOHHOTI'O 2JIEKTPOIIPUBOJA 2 MOMCHTa, 0.8. 2 E
=
IleJab 3aHATHA: HAYYUTHCS PACCUHUTBHIBATH IIPOJOJDKUTEIHLHOCTD & z 5 E ) ECo |£ g g 5 sx 5 E
ITyCKa 3JIeKTPOIPUBOJA M CTPOUTH KPUBYIO M3MEHEHHS CKOPOCTH JJIEK- ) 5 = 5@5 EENEN = s | 883 | 8 By
TPONPHBOAA IPH MTyCKe. 2| & |BEe| Bog |2 B4 |54 2EE | EEL
3 1 2 3 4 5 6 7 8 9
agaya. Paccuntarh mpomOIDKUTETFHOCTE IyCKa 3JIeKTPOIBATATENS,
HOJTy4EHHYIO aHATUTHYECKMM METOJOM, U CPaBHUTh €€ CO 3HAUEHMEM, 1 | AUP7IB4 | 0,75 | 1418 | 22 | 22 | 16 4,1 10,0748
MOJTyYEHHBIM TPaOaHATUTHICCKHUM METOJIOM. 2 | AIP71B4 0,75 141,8 22122 | 1,6 5,1 10,0898
3 | AUP71B4 | 0,75 141,8 22 | 22| 1,6 5,3 10,1063
Bomnpocb! 1151 caMOMOATOTOBKH: 4 | AuP80A4 | 1.1 1465 | 22122 | 1,6 6,0 |0,1205
1. 3anunTe OCHOBHOE ypaBHEHHE JBMKEHUS DJIEKTPOIIPUBO/IA. 5 | APSOB4 | 15 1465 | 22 ] 22 ] 16 8.8 |0.1502
2. OT KaK¥X MapaMeTPOB 3aBUCUT BPEMS ITyCKa DIICKTPOTPHUBOIA? 6 | AUPTIA4 | 0.55 1425 | 23 | 22 | 1.8 3.1 | 0,0829
a1 o 7 | AUP71B4 | 0,75 141,8 22 122 | 1,6 4,8 10,0999
utepatrypa. ®omenkos, A. Il. DaeKkTponpuBOa CETBCKOXO3ANCT-
BEHHBIX MAIIMH, arperaToB W MOTOYHBIX JHHUH : yueOHuK / A. I1. ®o- 8 | AP80A4 | L1 146,5 22 122 16 7,1 10,1448
MeHKOB. — Mockaa : Konoc, 1984. — 288 c. 9 | ANP80B4 1,5 146,5 22 122 | 1,6 10,1 |0,1817
10 | AUP90L4 2,2 146,5 21 122 | 1,6 14,1 |0,2388
Ilian 3anATHA: 11 | ANIP100S4 | 3 148,1 20 | 22 | 1,6 17,1 |0,3687
1. Bemucars TeXHWYECKHE JaHHBIE JIEKTPOABHUraTeNs u3 Tadu. 9.1 12 | AUP90L4 22 146,5 21 22| 1,6 13,2 | 0,2906
110 CBOCMY BAapUaHTYy. Brimucars HCXOJHBbIC JaHHBIC pa60qe1‘/'1 MalllUHbI: 13 AVP80B4 1.5 146.5 22 22 1.6 8.9 0.2022
MPUBEACHHBIA MOMEHT CONPOTHUBJIEHUS M., TPUBEICHHBIA MOMEHT 14 | ALIP0A4 1:1 1 46:5 2:2 2:2 1:6 7:2 0:1 693
o op: y , 15 | AUP7IB4 | 0,75 | 1418 [22 [22 [ 16 52 [0,2899
. TToctponts Tpadmk ecrecTBEHHOW MEXaHHYECKOW XapaKTEPUCTHKH
EKTPOBHTATENS. 16 | AIP80A4 1,1 146,5 22 122 | 1,6 7,1 10,1923
3. [loctpouTh Ha TOM K€ TpapuKe MEXaHHYECKYH) XapaKTEPUCTHKY 17 | AWP8OB4 | 1,5 1465 | 22 |22 | 1,6 8,8 |0,2363
paboueii MaIMHBI, TIPUBEICHHYIO K BTy JICKTPOJBHUTATEIS. 18 | AP100S4 | 3 148,1 | 2,0 | 22 | 16 16,2 | 0,3794
4. PaccunTaTh MPOMOJDKATEIHHOCTE ITyCKa JJEKTPOJIBUTATENS TIO 19 | AlIP100S4 | 3 148,1 20 1 22 | 1,6 20,0 |0,4300
dopmyue (9.1). 20 | AUP100L4 | 4 1481 | 20|22 | 1,6 23,7 | 1,4973
5. IToCcTpouTh KPUBYIO HU3MEHEHMS CKOPOCTH 3JIEKTPOABUTATEIS 21 | AP100S4 | 3 148,1 20 22| 1,6 17,2 | 0,7920
TpH IycKe. 22 | AUP100L4 | 4 1481 |20 22| 16| 227 ]09997

6. ITo mocTpoeHHOMY TpadUKy OMPEACTUTH BPEMS ITyCKa.
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Oxkonuanue maobn. 9.1

1 2 3 4 5 6 7 8 9

23 | AUP112M4 | 5,5 150,4 20125 | 1,6 32,3 [ 1,0812

24 | AUP112M4 | 5,5 150,4 201 25| 16 36,8 | 1,2480

25 | AMP13254 | 7,5 151,2 2,0 ] 25| L6 43,6 | 1,0847

26 | AWP160S4 | 15 1528 | 1,9 | 29 | 1,8 83,4 |1,5208
27 | AUP180S4 | 22 1536 | 1,7 | 24 | 1,5 | 1450 |2,0852
28 | AMP1SOM4 | 30 1544 |20 ] 22| 1,6 | 193,7 [22173
29 | AUP1SOM4 | 30 1544 | 20 |22 | 1,6 | 156,7 |1,7142

30 | AWP132S4 | 7,5 | 1512 | 2,0 | 25 | 1,6 40,7 |0,8939

Brimucats ucxomHble qaHHBIe pabovell MaIlIWHBL: MTPUBEIESHHBIA MO-
MEHT CONPOTHBIEHHA M., IPUBEACHHBI MOMEHT UHepIMHU Jy,. Mcxon-
HBIC JTAaHHBIE DIIEKTPOJIBUTATENS B 3TOM 33/1a4e TaKHe ke, Kak U B 3a/1a4e
MPAKTHYECKOro 3aHsTus Ne 5.

* K nyHkmy 2 naana 3anHamus. MeXaHUYecKyl XapaKTepUCTHUKY
AIIEKTPOJIBUTATEIIS CIEIYET CTPOUTH IO TAHHBIM, B3SITHIM W3 3aHTHS Ne5
(Tabm. 5.2, cTpOKM MOMEHTa W CKOpocTH). llocTpoeHue BBHIONHUTH IO
o0pazmy puc. 9.1. Pazmep pucynka — He meHee 150x150 mm.

m, pan/c

157 M7

- Ma

120 T~

100 M \h’ -W:ull)
80 , M Mf:nmi /
60 %’f;um-l /

40 M3

20 Mann2 (

W AN,

Le | An |as| as| an | oan |0 Mep MHwm

T
i \

Ats “". Ats

—_— e

Aluyera

Puc. 9.1. TlocTpoeHue KpUBOU U3MEHEHUS! CKOPOCTH
2JIEKTPO/IBUTATEIIS IIPH ITyCKE
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* Kk nynkmy 3 naana 3anamud. IIpUHATE, YTO 3JIEKTPOABUTATENb
[IPUBOJUT B JBW)KEHHME TpaHCHOPTEp. MeXaHWYECKyl0 XapaKTEpUCTUKY
TpaHCIIOPTEpa MOCTPOUTH MO ypaBHEHUIO M. = const. 3HaueHue M, B3ATh
u3 Tabn. 9.1. Tpancnoprep umeer MOMEHT Tporanus M.n,=1,3 M,
(puc. 9.1).

* k nynkmy 4 naana 3anamus. 1ponomHKUTENFHOCTh IycKa acHH-
XPOHHOTO 3JIEKTPOABUTATENSI MOXKHO OIPEACTUTH IO popmyIie

J RN

t =——m—, 9.1
" (M, -M,)
rne M,— 30 QeKTUBHBIIT MOMEHT JJIEKTPOJBUTATENS, OMpPEACISeTCs 0
dopmye (9.2), Hwm;
M, — pUBEICHHBIA K Bally 3JICKTPOABUraTelIi MOMEHT CONPOTHB-
neHus padodeit MamuHer, HM;
Oy — HOMHHAJIbHAS YIJIOBast CKOPOCTh JICKTPOABUTATEIS, Paj/c;
Jup — TIPUBEJEHHBIM K Bajly JJIEKTPOABHUIATEINS MZOMGHT HWHEPLUHU
BpAIAIOLINXCS 4aCTeH 3JIEKTPONPUBOIA, KI*M .
D¢ heKTUBHBIT MOMEHT DJICKTPOABUTATENS TIPU IIYCKE OMPEIesIeTCs
o opmyIe

MK Sl(

S s S 9.2
7 (025+1,557) ©2)

rae M,— KpUTHYECKU MOMEHT 3sieKkTpoaBuratens, H-m;
S« — KpUTHYECKOE CKOJILKEHUE POTOpa dJIEKTPOJBUraress, o. €.
(cm. Tabm. 5.2, Simax = S).

* K nyHKmy 5 naana 3auamus. J1jis IOCTpOCHUSI KPUBON U3MEHEHUS
CKOPOCTH 3JIEKTPONPUBOJIA NIPU ITyCKE HEOOXOANMO BBIITOJHUTH ITYHKTHI
2—4 nnana 3anstua. CHavana B IpaBod 4acTH rpaduka cienyeTr mo-
CTPOUTH MEXaHUYECKYIO XapaKTepUCTUKY JIEKTpoBurarens. B Tom xe
MaciiTtabe MOCTPOUTh MEXaHWYECKYIO0 XapaKTEpPUCTHKY pabodel Mariu-
HBI. Jlanee TUHUIO CKOPOCTH pa3OUTh Ha ydacTku uepe3 Ao = 20 pax/c u
[IPOBECTH TOPU30HTAIbHBIEC TMHUH. Ha KakIoM y4acTke CKOpOCTH HaHTH
3HAYeHUS! My, OTHUMAs (B KaXKI0M TOYKE CKOPOCTH) OT MOMEHTA 3JIeK-
TPOIBHUraTesisi MOMEHT CONPOTHUBIICHUS pabodell MaIlMHbL. 3aTeM HY>KHO
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MOCTPOUTH KPUBYIO M3MEHEHHS M30bITOYHOTO MOMeHTa. Ha kaxmom yda-
CTKE CKOPOCTH MPHHATH My, = const. Takum oOpazom, moydum Joma-
HYIO CTYNEHYaTyIo JTUHUIO JMHAMHYECKOro MOMeHTa (puc. 9.1).

3aMepuTh U 3anucaTh 3Ha4eHUs A®; U My, ; 1o dopme 1adi. 9.2 mis
Ka)KIO0TO y4acTKa CKOPOCTH.

Tabnuya 9.2
PacueTHble 3HaYCHUS IpupaneHusa CKOpoCTH
Tapaverp 3Ha4YeHUs Ha ydacTKax
1 2 3 4 5 6 7
Aw, pan/c
My, HM
At, ¢
Bpems u3smMeHeHHs CKOPOCTH Ha JIFOOOM y4acTKe PaBHO
J Ao,
At, =—"2—1| 9.3)
M
JTUH [
rae Aw; — I3MEHEHHE CKOPOCTH Ha Y9IacTKe i, pajy/c;
My ; — TMHAMUYECKUA MOMEHT Ha yuacTtke i, H-M.
Hamnpumep, Ha yuactke i = 1:
J Ao
1
At =—"—. 9.4)
Mm/ml
Ha yuactke i = 2:
J Ao
2
At, =—" ~ purt 1 (9.5)
M
JIMH 2
OO6mIee BpeMs ITycKa:
=Y At (9.6)

CpaBHUTH BpeMsl, MOJIYYEHHOE IIyTeM aHAJIUTHYECKOTO pacueTa
(mo popmyne (9.1)), u Bpems, noiydeHHOE rpadOaHAIUTHYECKUM pac-
4ETOM.
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I'padoananurnueckuii pacuer ABIseTcs OOJiee TOYHBIM, €CIU €rO0
BBINOJIHUTH aKKypPaTHO U Pa30UTh CKOPOCTh HA MaJIble yYaCTKH.

KoHTpoJibHbIE BONIPOCHI:

1. ITo xakoi dopmyne ONMPEemeNsseTCs MPOIOIKUTEIILHOCTh ITyCKa
ACHHXPOHHOTO 3JIEKTPOIBUTATENS?

2. Kaxk onpezemnsiercss IMHAMUYECKUH MOMEHT 3JIEKTPOJABUTaTENs?

3. Kak ompenensercss BpeMs ycka aCHHXPOHHOTO AJIEKTPOIBUTATEIS
rpadoaHaTUTHYECKUM METOAOM?
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[IpaxTrueckoe 3anstue Ne 10

PACUYET DHEPTETUUYECKHUX MMOKA3ATEJIEH
ACHHXPOHHOI'O SJIEKTPOJABUI'ATEJIA

Leap 3aHATHS: OCBOUTH METOIHMKY pacyera SHEPreTUYECKHX MOKa-
3aTesiell aCHHXPOHHOTO 3JIEKTPOJBHMIATellsl MPH Pa3HbIX HArpy3kax Ha
BaJy.

3apava. [{1s 3a4aHHOTO ANEKTPOABUTATENSI PACCUUTATH U3MEHEHUE
OCHOBHBIX YHEPreTHUECKUX IMOKa3areyield B (DYHKIIMHM HArpy3Kd Ha Baly
¥ TOCTpouTh ero rpaduk. OmnpenenuTs MapaMeTpsl XOJOCTOTO XO0Ja
Y OTHOLIEHHUE MOCTOSIHHBIX NOTEPh K IEPEMEHHBIM.

Bomnpochl 17151 caMONOATOTOBKH:

1. Kakue motepu MOIIHOCTH B ACHHXPOHHOM JJICKTPOJBHUTATEINE CY-
MIECTBYIOT?

2. OT Kakux TapaMeTpoB 3aBHCAT MEPEMEHHBIE TOTEPH MOIIHOCTH
B ACHHXPOHHOM 3JICKTpOBHraTesne?

Jluteparypa:

1. Ynnukwa, M. I'. O0mwmii Kypc 3IeKTponpuBo/a : yaeOHHUK IS BY-
30B / M. I'. Yunukus, A. C. Cananep. — 6-e uza. — Mocksa : JHeprous-
nar, 1981 — 576 c.

2. Ky3nenos, b. B. AcHHXpOHHBIE DIIEKTPOABUTATENN M AalapaThbl
ynpasiieHus : cripaBouHoe rnocodue / b. B. Kyznenos, M. ®. CaiykeBuy. —
Mumnck : benapycs, 1982. — 222 c.

Ilian 3anATHA:

1. Bemmcats w3 Tabm. 10.1 TexHUYECKHE XapaKTEPUCTHKH DJIEKTPO-
JIBUTATEIS [0 CBOEMY BapHaHTY.

2. OnpenenuTs U TOCTPOUTH 3aBUCUMOCTH: 1 = f1(P2); AP = fo(P));
P, = f3(P,), tne n — KIIJ] snekTpoaBurarens, o.e.; P, — MOITHOCTh Ha
BalTy AJIeKTpoBHTaTens, KBT; P — nmorpediseMast U3 CETH MOITHOCTh, KBT;
AP — nioTepu MOIIHOCTH B 3JIEKTpOJIBUTaTelne, KBT.
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3. IlocTpouTh 3aBUCUMOCTD COSP = f4(P>).

4. OmpenenuTh ¥ MOCTPOUTH 3aBHCHUMOCTh O = f5(P,), tne O — 1o-
TpebisiemMast U3 CETH PeaKTHBHAS MOIIHOCTH, KBAD.

5. OmpenenuTh mapaMeTphl XOJOCTOrO XOAa 3JIEKTPOABHUIaTEeNs: pe-
aKTHBHYIO MOIIHOCTE (Jo; TOK lp; MOTEpH MOIIHOCTH APy; K03 duureHT
MOIITHOCTH COS(y.

6. OnpenenuTh OTHOLIECHHUE MOCTOSHHBIX IIOTEPh B AJIEKTPOABHUIATE-
JIe K IEPEMEHHBIM.

7. 3anmcaTh BBIBOJBI, CBUACTEILCTBYIOIINE 00 N3MEHEHUH NapaMerT-
POB 3JIEKTPOJBUraTesl OT M3MEHEHMs Harpy3ku Ha Baiy: M= fi(P,);

AP = [1(P2); Py = f3(P2); cosg = fu(P2); O = f5(P2).

Metoguueckue YKazaHnus:

* Kk nynkmy 1 nnana 3anamus. 3anucaTh BapuUaHT, TUI 3JIEKTPO-
JIBUTATEIIS, €T0 HOMHHAIBHYIO MOITHOCTH, HOMUHANBbHBIA KIIJ[ u HO-
MHHQTBHBIA KO3 durnment momHocT u3 Tabn. 10.1 mo dopme
tabm. 10.2. HoMuHaNbHBIE 3HAYEHUS JIEKTPOJBHUTATENSI COOTBETCTBY-
10T Ko3Qduuuenty Harpysku 1,00.

Tabnuya 10.1

3navenus KIIJI n koadduiimenTa MOITHOCTH SJIEKTPOABHUTATEIICH

& C KIIA n, %, npu koddunuente | Koadduruent Momuocta COsQ, .
% = % 2 Harpy3Kku 0.€., IpH K03 PUIMEHTE Ha- &E)f—:
) § g E ol Tpy3KH % %
= < < 2
g é‘% :§= g 0,25 (0,50 [0,75 |1,00 {1,25 (0,25 (0,50 {0,75 |1,00 |1,25 g f
g £& |£% 5 &
1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 14
1 |4A132M2V3]| 11,0 |80,0(87,0(88,0 (87,0 65,0 |0,82]0,87 (0,90 [0,90 |0,90 {2900
2 |4A160S2V3 | 15,0 |80,0|86,5|88,0 (88,0 (87,0 (0,65 |0,82]0,87(0,90 [0,90 [2940
3 [4A160M2V3| 18,5 |82,0|87,5 88,5 |88,5(87,0 (0,72 10,86 (0,90 ]0,92 |0,92 |2940
4 |4A180S2Y3 | 22,0 |79,0 (86,0 (88,5 |88,5|88,0 10,65 (0,82]0,86 |0,91 [0,92 |2945
5 |[4A180M2¥Y3| 30,0 |82,0|88,5 (90,5 (90,5]89,010,66 (0,82 (0,88 [0,90|0,90 (2945
6 |[4A200M2VY3| 37,0 |81,0(87,5(90,0(90,0]89,510,67 (0,82 (0,87 0,89 0,89 2945
7 [4A200L2V3 | 45,0 |83,0]89,0(91,0(91,0(90,5 (0,71 |0,85|0,89]0,90 |0,90 {2945
8 |4A225M2VY3| 55,0 |82,5(89,5(91,0(91,0]90,5 10,78 10,89 (0,91 {0,92 0,92 (2945
9 |4A250S2V3 | 75,0 |75,0188,0]91,0(91,0 (91,0 (0,71 |0,84 0,88 10,89 0,89 [2960
10 [4A250M2V3| 90,0 {90,0{90,0(92,0192,0(91,5 10,71 |0,84 |0,89]0,90 (0,90 |2960
11 [4A132M4V3| 11,0 {80,0 ({86,0(88,0]87,5|87,0(0,55 0,75 (0,84 10,87 |0,88 | 1460
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Oxkon

yanue maon. 10.1

2

4

5

6

7

8

9

10

11

12 | 13 14

12

4A16084Y3

15,0

86,0

89,5

89,5

88,5

86,5 10,63

0,81

0,87

0,88 10,88 11465

13

4A160M4Y3

18,5

87,5

90,5

90,5

89,5

87,5

0,66

0,82

0,86

0,88 10,88 |1465

14

4A180584Y3

22,0

85,5

89,5

90,0

90,0

87,0

0,65

0,82

0,87

0,9010,89 1470

15

4A180M4Y3

30,0

87,0

90,5

91,0

91,0

89,0

0,66

0,83

0,88

0,8910,89 1470

16

4A200M4Y3

37,0

87,0

90,5

91,0

91,0

90,5

0,67

0,84

0,89

0,9010,90 | 1475

17

4A200L4Y3

45,0

88,5

92,0

92,5

92,0

91,0

0,69

0,85

0,89

0,90 0,90 | 1475

18

4A225M4Y3

55,0

88,5

92,0

92,5

92,5

91,5

0,68

0,84

0,89

0,90 10,90 | 1480

19

4A250584Y3

75,0

88,5

92,0

93,0

93,0

92,5

0,69

0,84

0,88

0,90 10,90 | 1480

20

4A250M4Y3

90,0

89,0

92,5

93,0

93,0

92,0

0,73

0,87

0,90

0,9110,90 | 1480

21

4A160S6Y3

11,0

83,5

87,5

87,5

86,0

83,5

0,54

0,75

0,83

0,8610,87| 975

22

4A160M6Y3

15,0

85,0

88,5

88,5

87,5

85,0

0,55

0,76

0,84

0,8710,87] 975

23

4A180M6Y3

18,5

85,0

89,0

89,0

88,0

86,0

0,54

0,76

0,84

0,8710,87] 975

24

4A200M6Y3

22,0

87,5

91,0

91,0

90,0

88,0

0,68

0,84

0,88

0,9010,90| 975

25

4A200L6Y3

30,0

88,0

91,0

91,0

90,5

89,0

0,64

0,82

0,88

0,90 10,90 | 980

26

4A225M6Y3

37,0

87,5

91,0

91,5

91,0

89,5

0,63

0,81

0,87

0,89 10,89 | 980

27

4A250S6Y3

45,0

87,5

91,0

91,5

91,5

90,5

0,64

0,82

0,87

0,8910,89 | 985

28

4A250M6Y3

55,0

88,0

91,0

91,5

91,5

90,5

0,60

0,80

0,86

0,89 10,89 | 985

29

4A280S6Y3

75,0

90,0

92,5

92,0

92,0

90,0

0,70

0,85

0,88

0,89 10,88 | 985

30

4A280M6Y3

90,0

90,0

93,0

93,0

92,5

91,0

0,67

0,83

0,87

0,8910,88 | 985

Vcxonnble TaHHBIE U PE3yIbTaThHl pacieToB

Tabauya 10.2

Ne Harpy3ku

ITapameTpbt

Koadpduument
KI1Zn, o.e.

Koagpduument

MOIITHOCTH COSQ,

0.C.

Baiy P,, kBt

MorHoCTh Ha

MomnHocTh

notpedisiemast P,

kBT

IoTtepu MorHO-
ctu AP, xBt

PeaktruBHas Mo~
HocTh O, KBAp

ITapameTps!
XO0JIOCTOTO X0/ia

10=

AN N[ |W|IN|—

AP():
Qo=

COSPg =
Koadduuuenr a =

75

*x nyukmy 2 naana 3anamua. s xodpduiyeHta Harpysku
Kyar= 0,125 KI1/] anexTpoaBuratessi BBIYUCIUTD 10 (hopmyIie

1
MNo,125 = ,
1+[1_nﬂj.(a/KHar)+KHar

(10.1)

n, l1+a

rae N, — HomuHanbHbl KI1JI snexktponBurarens, COOTBETCTBYET K= 1;
0, — KO3 PHUIMEHT noTepb; o <~ 0,5-0,7; npunsts o = 0,6;
Kijar = KOOQQHUIUEHT HArpy3Ku:

P2
I . (10.2)
PHOM
IToTpebaseMyto U3 CeTH MOIIIHOCTE ONIPEACIIIOT 10 hopMyIie
P
P=-x. (10.3)
n
[ToTepu MOIIHOCTH B AJIEKTPOIBUTATEIIE:
AP=F-P, (10.4)
1-n
WIH AP=P | —|. (10.5)
n

ITo dopmyme (10.1) MmoxeT OBITH onpeieneH KO3 GUITUEHT TOJIe3HO-
To IEHCTBUS TIpH 1000 Harpy3Kke Ha Baiy.

PacyeTsl BHITOMTHUTD IS IIIECTH HATPY30K HA Baly.

IToctpouts rpaduk P = f3(P,).

* kK nynkmy 3 naauna 3aHamus. 3aBUCUMOCTE cos® = f4(P,) mocTpo-
HUTH 110 ga"ubeM Tadi. 10.1.

Jist Ky = 0,125 k053G HUIMEHT MOIIIHOCTH COSQ HE ONPEACTATh.

® K nyHKmy 4 nnana 3anamus. PeakTuBHAs MOIITHOCTbD:

O=HAtge, (10.6)
rae (p=arccosQ . (10.7)
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* K nynkmy 5 nnana 3anamusa. [lapaMeTpbl X0JI0CTOro Xoja 3JeK-
TpoABUraTens ompenenstorcs rpaduueckn. st 31oro rpaduku
AP = f,(P,), cos¢ = fy(P2), O = fs(P,) npomjieBalOT 10 TepECeUeHUs
C BEpPTUKAJIbHON OCBIO KOOpPAMHAT, KOTOpas COOTBETCTBYET HYJIEBOMU
MOIITHOCTH Ha Baiy. Takum o6pa3zom HaxonsaT APy, cosqy u Q.

Tok xomocroro xona:

[PZ 2
e N G (10.8)
Viu, Bu, B,

rae U, — HOMMHaJIbHOE JIMHEMHOE HanpsikeHue, B.

[ockonbky Oy >> Py, T0 npubnmxenno B Gopmyne (10.8) npunsto
So~ Qo.

Koaddumument momnoctu:

AL
\/EUH '10 ‘

* K nyHkmy 6 nnana 3anamus. OTHOIIEHWE TOCTOSHHBIX TOTEPh
K IIEPEMEHHBIM OIPEACACTCS OTHOIICHUEM
AP AP,

o =—2T — s . (10.10)

AP, AP —AP,

Cos @, = (10.9)

[ocrostaABIE TOTEPU AP o0 IPUHUMAIOTCS PABHBIMH MTOTEPSIM XOJIO-
CTOro X0/1a, a nepeMeHHele AP, onpenenstorcs no popmyie (10.5).

Ha rpaduke P, = f(P,) noka3ath notepu AP oer = APy U APy g (IPH
HOMHHAJIBHOH Harpyske). Pesynbrarhl pacueroB (AP,, O, 1y, COSOp, )
3anmcarh 1mo ¢popme tadm. 10.2.

KoHTpoJsibHbIE BONIPOCHI:

1. ITo xakum popMyaM ONpeeNstoTCs MOTEPH MOIIHOCTH B CTaTOPE
Y B POTOPE ACUHXPOHHOTO JIEKTPOABUTATEIIS?

2. OT KaKkux TMapaMeTpOB 3aBHCAT MEPEMEHHBIC MOTEPH MOITHOCTH
B ACHHXPOHHOM JJIEKTpOJIBUTATENE?

3. 3anumure (GopMmyiy, MO KOTOPOM PACCUMTHIBACTCS PEaKTHBHAS
MOIITHOCTb.

4. 3anumute GopmyIy, IO KOTOPOM paccUuThIBaeTcs KodhduimeHt
MoTeph a.
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IIpakTnueckoe 3anstue Ne 11

OINNPEAEJEHHUE OIITUMAJIBHOI'O

KOO PUIUEHTA HAT'PY3KU ACUHXPOHHOI'O
IJIEKTPOABUT' ATEJIA, HEJIECOOBPA3ZHOCTD
3AMEHBI EI'O MEHBIIIUM ITO MOIIIHOCTH

IIe.m; 3aHATHUA: OCBOUTb MECTOAMKY OIPEACICHUA ONTHUMAJIBHOI'O
KOB(i)(I)I/IHI/IeHTa HAarpy3kM aCHUHXPOHHOTI'O JJICKTPOABUTATCIISL U LEJICCO-
06paSHOCTI/I €ro 3aMCHbI MCHBIIIMM 110 MOIITHOCTH.

3apgaua. [y BeIOpaHHOTO Ha MpakTHIecKoM 3aHaTuu Nel( amekTpo-
JBUraTessl ONPEAEIUTh ONTUMAIbHBIM KO3((HUUHUEHT HArpy3KH, Lelie-
cO000pa3HOCTh 3aMEHBI HJIEKTPOABUraTeNs] MEHBIINM [0 MOIIHOCTH IIPH
Harpyske anexrpoasurarens 50 % oT HOMUHAJIBHOM.

Bonpocsl UIsi caMONIOATOTOBKH:

1. Kakue cocTaBiIAoIIMe IMEET MOITHOCTE XOJIOCTOTO X01a?

2. O0bsacHUTE MOHATHE «K0()(PUIIMEHT MOIITHOCTHY ?

3. Kak paccunTarh peakTHBHYIO MOIIIHOCTh, €CJIM U3BECTHA aKTUBHAS
MOIITHOCTb U COS(?

Jluteparypa. Ky3neuos, b. B. ACHHXpOHHBIE 3JEKTPOJBUTATENN
W anmapaTsl ynpasieHus : crnpaBouHoe mnocodume / b. B. Kysneuos,
M. @. CamykeBud. — MuHck : benapycs, 1982. —222 c.

IInan 3ansaTHA:

Jns BeiOpaHHOTO Ha mpakTUdeckoM 3aHsATHU Nel( snekTpoaBura-
TEJIsl ONIPEACTUTH!

1. OntumaneHbiil K03 dueHT Harpy3ku 0e3 ydera ko3 duimeHTa
MOTEPH B 3JCKTPHUUECKOM CETH.

2. OntumanbHbI KOAQQHULIMEHT Harpy3ku ¢ y4eToM Ko3dduiueHTta
MOTEPb B 3JCKTPHUUECKOMN CETH.
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3. LlenecooOpa3HOCTh 3aMEHBI JJNEKTPOABUTATENI MEHBIINM IO
MOII[HOCTH NpHU Harpyske anekrpoasurarens 50 % oT HOMUHAIBHOM.

MeToanueckue yKazaHnust

* k nynxkmy 1 naana 3anamus. Kospduuuent Harpysku, Ipu KOTo-
pom KIIJI sanexkrpoasurarens OCTUraeT MAaKCUMaJIbHOTO 3HAYEHUs, CO-
OTBETCTBYET YCJIOBHIO: TIOCTOSIHHBIE ITOTEPH PaBHBI IEPEMEHHBIM, U OII-
penensercs no popmyine

AP
Ko = |— =+, (11.1)
' AP

H.Har

rae APy — moTepu X0JIOCTOTO X0/a (TIOCTOsSHHEIE), BT;
APy oy — TIOTEPH HOMUHAJIBHBIE HATPY30UHBIE (TIepeMeHHbIe), BT;
0. — OTHOILIEHHE [TOCTOSIHHBIX MOTEPh K MEPEMEHHBIM (cM. hopmy-
ay (10.10)).

* K nyukmy 2 naana zanamus. ONTAMATBHBINA K03 UIMEHT Ha-
TPY3KH C yYETOM IMOTEPh SHEPTUU B pacHpeJlelIMTeIbHON ceTH onpejie-
JITETCS TI0 hopMyIIe

— APO + Ka.nQO (1 12)

KH.Ol'lT 2
APH.HaF + Ka.n (QH - QO )

rie K, ;— K03QUIHEHT IeKTPHYECKUX MOTEePh B CETH OT PEaKTUBHOU
momHocty; K, ;= 0,15 kBT/kBAp [2];
Qo — motpebrnsieMas peakTUBHAsI MOIIHOCTh TPH XOJIIOCTOM XOJIe,
kBAp;
Oy — noTpebiisieMasi peakTUBHAs MOIIHOCTh TPU HOMUHAJIBHOM Ha-
rpy3ke, KBAp.
Oy 1 O, B3sITH U3 Tab1. 10.2.

¢ K nyHKmy 3 nnana 3anamusn. 3aMeHa QJICKTPOABUTATCIIA MCHBIIUM
110 MOIITHOCTH uenecooGpa3Ha, €CJIM BBINIOJHACTCA YCIIOBUE

AP < AP

CYM.HOB cym.crap 0,5 2

(11.3)

rae uaaekc «0,5» 03HadaeT MoTepy CTapOro IESKTPOABUTATENS TIPH Ha-
rpy3ke 50 % (cMm. Tabm. 10.2).
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CyMMapHble MOTEpUM AKTHBHOM MOIIHOCTH B 3JIEKTpPOJBUTATENE
1 BHEProcHCTEME ONpeNeIIIOTes Mo hopmyIe

A])cyM :APO—I—Ka.nQ:APO—'_Kjar

vk, [0,(1-K2, )

+K2,0, |

AP+

H.Har

(11.4)

Bribpate u3 1aba. 11.1 smexkTponBuraTeny, MOIHOCTh KOTOPBIX CO-
OTBETCTBYET CJICAYIOIIEMY YCIOBHIO:

P

H.HOB

>0,5P

H.CcTap *

(11.5)

DTOMY YCIOBHIO MOTYT COOTBETCTBOBAThH OJIMH WJIU JBA DJICKTPOIBU-
raTens.

Tabnuya 11.1

3nauenusi KITJ] u koaddunnenTa MOIIHOCTH AIEKTPOABUraTeNei

Tunopazmep
JJICKTPOJIBHUTA-
Tenst

MOIIHOCTB Py, KBT

HomunanbHas

KIIJ] snexTpoaBurarens 1, %,
npu ko3 buieHTe
Harpys3Kku

Koadpurment MormHoCTH COSQ
npu ko3 dunneHte
Harpy3Ku

0,50

0,75

1,00

1,25

0,25

0,50

0,75

1,00

1,25

BPALYCHUS Mious

MUH

Yactota

— | Bapuant

2

5

6

7

10

11

12

13

—_
S

4A100S2Y3

86,0

87,0

86,5

85,0

0,60

0,80

0,86

0,89

0,90

[\}
[es)
[}
(e}

4A100L2Y3

87,5

88,0

87,5

80,0

0,65

0,83

0,88

0,91

0,91

2880

4A112M2V3

85,5

87,5

87,5

86,5

0,56

0,74

0,83

0,88

0,89

2900

4A132M2V3

87,0

88,0

87,0

65,0

0,82

0,87

0,90

0,90

0,90

2900

4A160S2Y3

86,5

88,0

88,0

87,0

0,65

0,82

0,87

0,90

0,90

2940

4A160M2V3

87,5

88,5

88,5

87,0

0,72

0,86

0,90

0,92

0,92

2940

4A180S2VY3

86,0

88,5

88,5

88,0

0,65

0,82

0,86

0,91

0,92

2945

4A180M2V3

88,5

90,5

90,5

89,0

0,66

0,82

0,88

0,90

0,90

2945

4A200M2V3

87,5

90,0

90,0

89,5

0,67

0,82

0,87

0,89

0,89

2945

4A200L2Y3

89,0

91,0

91,0

90,5

0,71

0,85

0,89

0,90

0,90

2945

4A225M2V3

89,5

91,0

91,0

90,5

0,78

0,89

0,91

0,92

0,92

2945

4A250S82Y3

88,0

91,0

91,0

91,0

0,71

0,84

0,88

0,89

0,89

2960

— O[NNI | |W[N|—] |

(=]

4A250M2V3

90,0

92,0

92,0

91,5

0,71

0,84

0,89

0,90

0,90

2960

4A100LAY3

84,5

85,0

84,0

81,5

0,46

0,68

0,79

0,84

0,86

1430

4A112M4V3

86,5

86,5

85,5

83,0

0,51

0,72

0,80

0,85

0,85

1445

4A132584Y3

86,0

87,5

87,5

86,0

0,53

0,71

0,83

0,86

0,87

1455

11

4A132M4V3

11,0

86,0

88,0

87,5

87,0

0,55

0,75

0,84

0,87

0,88

1460

12

4A16084Y3

15,0

89,5

89.5

88,5

86,5

0,63

0,81

0,87

0,88

0,88

1465
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Oxonuanue maon. 11.1

Okonuanue maon. 11.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14

13 |[4A160M4Y3118,5 |87,5 (90,5 {90,5 |89,5 |87,5 (0,66 (0,82 (0,86 (0,88 |0,88 | 1465

14 |4A180S4Y3 [22,0 |85,5 (89,5 {90,0 90,0 |87,0 {0,65 (0,82 (0,87 (0,90 (0,89 | 1470

DJeKTPOJBUraTENH

ITapameTpst
CTapblii HOBBII Nel HOBBIH Ne2

15 |[4A180M4¥Y3(30,0 |87,0 {90,5 {91,0 91,0 |89,0 {0,66 (0,83 (0,88 (0,89 (0,89 | 1470

16 |[4A200M4¥Y3 (37,0 87,0 {90,5 {91,0 |91,0 {90,5 (0,67 0,84 (0,89 (0,90 |0,90 | 1475

17 |[4A200L4V3 45,0 |88,5 (92,0 (92,5 92,0 {91,0 (0,69 (0,85 (0,89 (0,90 |0,90 | 1475

1-
AP =P. (“j 10 (10.5), kBT

18 [4A225M4¥Y3 (55,0 |88,5 (92,0 {92,5 (92,5 |91,5 {0,68 (0,84 (0,89 (0,90 (0,90 | 1480

19 |4A250S4Y3 |75,0 |88,5 (92,0 {93,0 (93,0 {92,5 {0,69 (0,84 (0,88 (0,90 0,90 | 1480

20 |4A250M4¥3190,0 (89,0 192,5 {93,0 (93,0 |92,0 0,73 10,87 10,90 {0,91 [0,90 | 1480

— |4A112MB6Y3|4,0 77,0 |82,5 |83,0 {82,0 79,5 0,40 |0,62 (0,74 0,81 |0,83 | 950

— |4A132S6Y3 |55 [71,0 |81,0 |84,0 85,0 (83,0 {0,33 (0,56 {0,69 (0,80 |0,84 | 965

— |4A132M6Y3|7,5 |76,0 |84,0 |85,0 |85,0 (84,0 |0,40 (0,62 (0,74 0,81 |0,84 | 870

Ny
~Mo,s
APy = 0,5P,| —= |10 (10.5), kBt
No,s
AP, . —0,25AP,
AR = %5 T 6 (11.8), kBr
0,75

21 |4A160S6Y3 11,0 83,5 (87,5 [87,5 (86,0 |83,5 0,54 10,75 |0,83 0,86 (0,87 | 975

22 |4A160M6Y3 (15,0 |85,0 |88,5 [88,5 |87,5 |85,0 0,55 10,76 0,84 |0,87 |0,87 | 975

AP, =AP, —AFmo (11.9), xBr

H.HArp

23 |4A180M6Y318,5 |85,0 [89,0 [89,0 |88,0 |86,0 |0,54 10,76 0,84 |0,87 |0,87 | 975

24 |4A200M6Y3(22,0 |87,5 |91,0 [91,0 |90,0 |88,0 0,68 |0,84 |0,88 |0,90 |0,90 | 975

Ko 110 (L1.6)(11.7), 0.c.

AP, 1o (11.4), xBr

25 |4A200L6Y3 30,0 |88,0 91,0 [91,0 90,5 |89,0 0,64 0,82 0,88 [0,90 (0,90 | 980

26 |4A225M6Y3[37,0 |87,5 91,0 91,5 91,0 |89,5 |0,63 |0,81 |0,87 [0,89 [0,89 | 980

BBIBOA 0 11€716CO00PAa3HOCTH 3aMEHBI CTAPOTO AIIEKTPOBUIATENS.

27 |4A250S6Y3 45,0 |87,5 (91,0 [91,5 91,5 190,5 ]0,64 |0,82 0,87 |0,89 |0,89 | 985

28 |4A250M6Y3(55,0 |88,0 91,0 [91,5 |91,5 90,5 ]0,60 0,80 0,86 0,89 |0,89 | 985

29 |4A280S6Y3 |75,0 |90,0 192,5 [92,0 |92,0 |90,0 0,70 |0,85 |0,88 |0,89 |0,88 | 985

30 [4A280M6Y3(90,0 |90,0 193,0 [93,0 92,5 191,0 ]0,67 |0,83 |0,87 |0,89 |0,88 | 985

Brimmcats (o gopme tadim. 11.2) TeXHUYEeCKHe XapaKTEePUCTUKH BbI-
OpaHHBIX 3JIEKTPOABUTATENECH: Py, My, No5, COSQy, COSP 5.
Tabnuya 11.2

Pacuernrie napaMeTphbl 3HCKTp0,IIBI/IFaTeIIeﬁ

DJeKTPOBUrATEID
ITapameTpst
crapbli HOBBII Nel HOBBIIT Ne2
Tun
MomntHocTts P, kBT
Nuow, O-€.
MNo,s, 0.€.
COSQy, 0.€.
C0S(ys, 0.€.
0, = B,tgo, no (10.6), kBAp
Oy 5 = £ 5tg¢, 1o (10.6), kBAp
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Jis  Kakaoro BBEIOPAHHOTO DIICKTPOJBUTATENS paccuuTarh AP,
APy siar, Qo, Oy 10 popmyiam Tabm. 11.2.

Koaddumuent Harpy3Ku MEPBOTro AIIEKTPOIBUTATEIIS
(B popmyme (11.4)) onpeaensiercst M0 BEIPAKEHHUIO
Pys
K...= 5 — (11.6)

HOBI

rne Pys— Harpyska craporo snekrpoasurarens; Pos = 0,5P; crap;
P51 — HOMUHAIIbHAS. MOIIHOCTD TIEPBOT0 BEIOPAHHOTO AJICKTPOJIBUTA-
TenA, KBT;
Py crop— HOMUHAJIBHAS. ~ MOIHOCTH ~ CTapOro  DJIEKTPOJBUTATENS
(cm. Tabm. 10.1), xBr.
AHAJIOTHYHO OMPeeNnuTh KOAPUIIHEHT Harpy3KA BTOPOTO AJIEKTPO-
JIBHraTes

11.
s (11.7)

HOB2

re Pyosy — HOMHHAIIbHAS MOITHOCTh BTOPOTO BHIOPAHHOTO 3JIEKTPOJIBH-
rarens, KBT.

82




IToTepu xosocToro xona:

AP, —0,25AP,
AR, = . . (11.8)
0,75
HomuHanbsHbIE HATPY304HBIE IOTEPU:
APH_HaFPZAR{—AE). (11.9)

KouTpoabHbie BOonpochI:

1. Kak Haxomgutcsi moTpebisieMasl peakTHBHAs MOIIHOCTb, €CIIH U3-
BECTHHI clieytonie napamerpsl: cos, KIII, P,?

2. Ilpu kaxom ycnoBuu KIIJI snexTpoaBuraTens ITOCTUTaeT MaKCH-
MaJIBHOT'O 3HaUCHHA?

3. Ha3oBuTe KpuTepuH 3aMEHBl 3JCKTPOIABHUraTeIsl MEHBLIUM 10
MOIITHOCTH.

4. Hapucyiite oxxupaemplii Xapaktep u3MeHeHuss KpuBoil KIIJ]
U COSQ NPHU COEIMHEHUH OOMOTOK OJJHOTO M TOTO XK€ 3JIEKTPOABUIaTEIs
BAunY.
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[IpakTnueckoe 3anstue Ne 12

SHEPI'OCBEPEXXEHUE IIPU OI'PAHUYEHUU
XOJIOCTBIX XO10B ACHUHXPOHHBIX
SJIEKTPOJABUTATEJIEA U ITPU YBEJIUYEHUN
KOS3®PUIHNEHTA 3AI'PY3KHU

PABOYUX MAIINH

Lesn 3aHATHSA: OCBOUTH METOANKY pacyeTa dHEprocOepeKeHus Ipu
OrPaHNYEHHH XOJIOCTBIX XOJIOB M YBEIMYECHHN KO HUIEHTa 3arpy3KH
pabounx MaruH.

3apaum. /{7151 BEIOpaHHOTO HA MpakTHIeCKOM 3aHATHH NelQ 31eKTpo-
JBUTATENSI IPH 33]aHHON HArPy30YHOU JHarpamMMe Orpe/IeUTh:

1) merecooOpa3HOCTh OTPAHHICHHSI XOJIOCTBIX XOJOB AJIEKTPOIBHUTATE]IS,
paboTarolIero B pexkuMe YepeioBaHus Harpy3KH U XOJIOCTBIX XOJIOB;

2) apdexkTuBHOCTh yBeNMUeHUs] KOd(pHUIMEHTa 3arpy3Ku paboueii
mamsabl ¢ 50 % no 100 %. B xauectBe paboueil MamvHBI TPUHSTH
JpOOMIIKY KOPMOB.

Bonpocsl A9 caMONOATOTOBKH:

1. Ot Kakux mapaMeTpoB 3aBUCHUT IOTEPS SHEPTUHU TIPH ITycKe?

2. Hapucyiite kpupyro usmeHenust KIIJ[ nepenaun ot nepenaBaemo-
ro MOMEHTA.

3. Hapwucyiite xpusyto mamenenus KII1/[ paboueit MamyHbl OT TIPO-
N3BOIUTEIHHOCTH.

Jlutepartypa:

1. Ynnmikwa, M. T'. O0mumii Kype 3JIeKTpOnpHBOAA : yUeOHUK IS BY-
30B / M. I'. Yunukus, A. C. Cananep. — 6-e uzz. — Mocksa : JHeprous-
nat, 1981. - 576 c.

2. Kysnenos, b. B. ACHUHXpOHHBIE 3NEKTPOABUTATENM U alIaparhbl
ynpasieHus : cpaBouHoe rmocobue / b. B. Ky3nenos, M. ®. CamykeBud. —
Munck : benapycs, 1982. —222 c.
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3. DHeprocOepeeHre B DIIEKTPOOOOPYJAOBAHUHM : METOAUYCCKHE
ykazanus / coct. . @. Kynpssues. — Munck : BIATY, 1997. — 16 c.

[naun 3ausaTHs:

1. OnpeaenuTh HEPTHIO, MOTPEOISIEMYIO IEKTPOABUTATEIIEM 3a Yac
paboTHI IPY XONOCTHIX X0JaX padoUeil MalTHbI, TPUHSB!

a) MOIITHOCTH XO0JIOCTOTO X01a Py = 0,25Py;

0) BpeMs XOJIOCTOTO XOAa fxx = 2 MHHYTHI B IIHKJIE «HArpy3Ka — XO-
JIOCTOM XOJ»;

B) YHCJIO IIUKJIOB HAarpy3ku B wac Z = 10.

2. OmnpenenuTth, KaKOW BEIUYMHBI OyayT IYCKOBBIC IMOTEPU 33 4ac
paboTHI AIEKTPONPUBOJIA, €CIIA B KAXKJIOM ITUKIIEC «HATPY3Ka — XOJIOCTOU
XOJ» 3JIEKTPOJBUTaTENIb OYJET OTKIOYAThCS OT CETU Ha BPEeMs XOJIO-
CTOTO XOJIa ¥ BKITIOYAThCA B CETh NPU HArPy3Ke.

[IpuHATH TPUBEICHHBII MOMEHT MHEPIIMH JIIEKTPOIIPUBOIa padoueit
MAaIUHbl Jopus = 10, 5, TOE J, ; — MOMEHT HHEPIUH POTOPA IEKTPOIBU-
raress, kr-m” (tadm. 12.1).

3. OnpeaenuTs BETUYHHY cOeperacMoi SHEPTHU IPH OTpaHUYCHUH
XOJIOCTBIX XOJIOB I10 YCJIOBHSIM IIYHKTOB | 1 2 TuTaHa 3aHATHIA.

4. OnpenenuTh yCIOBUE, IPH KOTOPOM IeJIECO00pa3HO OrpaHnvYeHue
XOJIOCTBIX XOJIOB.

5. OnpenenuTh dHEpProcOepekeHHe NPU yBeTUUeHHN Kod(hUIeHTa
3arpy3ku paboueit MamuHsl ¢ 0,5P, 10 P, Ipy CIEIYIOUINX YCIOBHAX:

— HOMUHAIIGHBINA YACTBHBIA PacXoj] SHEPTUU O, B JIPOOUIKE KOP-
MOB — 6,0 kBT-u/T,

— Macca niepepabatsiBaemoro marepuaia — 1000 T B rop;

— KIIJI mammse! npu nepBoHavanbHOU Harpy3ke 50 % Pyoy—Nwos = 0,6;

— KIIJI mepenadu — Nep.os = 0,76;

— KII [ snexTpoaBuraTesns — o fanHsmM Tabm. 12.2 npu Harpyske 50 %.

[Ipu yBenmuenwnn 3arpy3ku mamuasl 10 100 % KIIJ] Mammab yBe-
mmanBaercs Ha 12 %, KI1/] nepexaun — Ha 8 % [3], KI1/{ amexrponBura-
TeJsl — 10 3HAUCHUS, IPUBEIeHHOr0 B Tab. 12.2 nipu Harpy3ske 100 %.

MeToauueckue YKRazanus:

*k nynkmy 1 nnana 3anamus. BelcaThb HCXOJHBIE AAHHBIE MO
CBOEMY BapuaHTy u3 Tabm. 12.1;
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HcxomHbie JaHHbIC

Tabnuya 12.1

\ IIpusenenHoe
) Ipusenennoe | IlpuBenennoe
é = E ngﬁ(;;iinzﬂ:e IJIaBHOE HMHIYKTUBHOE

% Tumopazmep | 5 = g 2L — MHIYKTHBHOE | CONPOTHBICHHE
= 3JIEKTPO- = t = g & cratopa | poropa CONPOTHB- paccesHus
& ABHTaTeI § § £ § g * * neane X : oBmoTH

E E % ?E Rll R; . CTaTOanI* 0.

e E o
1 |4A132M2V3.| 11 | 0,023 | 0,040 | 0,025 4,2 0,061
2 | 4A160S52Y3 | 15 | 0,048 | 0,052 | 0,022 4,0 0,092
3 |4A160M2Y3118,5]| 0,053 | 0,049 | 0,022 4,5 0,092
4 | 4A18052¥3 | 22 | 0,070 | 0,039 | 0,020 3,6 0,091
5 | 4A180M2Y3 | 30 | 0,085 | 0,030 | 0,018 3,8 0,073
6 |4A200M2Y3| 37 | 0,150 | 0,029 | 0,021 4,1 0,094
7 | 4A200L2VY3 | 45 | 0,170 | 0,027 | 0,002 4,9 0,088
8 |4A225M2¥3 | 55 | 0,250 | 0,026 | 0,019 5,6 0,092
9 1 4A25082y3 | 75 | 0,470 | 0,021 | 0,015 4,8 0,080
10 | 4A250M2¥3 | 90 | 0,520 | 0,020 | 0,016 5,2 0,078
11 | 4AB2M4Y3 | 11 | 0,040 | 0,043 | 0,032 3,2 0,085
12 | 4A160S4Y3 | 15 | 0,100 | 0,047 | 0,025 4,0 0,086
13 [4A160M4Y3 |18,5] 0,130 | 0,042 | 0,024 4,3 0,085
14 | 4A180S4Y3 | 22 | 0,190 | 0,041 | 0,021 4,0 0,080
15 |4A180M4Y3 | 30 | 0,230 | 0,034 | 0,018 3,9 0,068
16 | 4A200M4Y3 | 37 | 0,370 | 0,039 | 0,018 4,4 0,086
17 | 4A200L4VY3 | 45 | 0,450 | 0,034 | 0,017 4,6 0,082
18 | 4A225M4Y3 | 55 | 0,640 | 0,027 | 0,015 4,2 0,086
19 | 4A250S4Y3 | 75 | 1,000 | 0,025 | 0,014 4,4 0,089
20 | 4A250M4Y3 | 90 | 1,200 | 0,024 | 0,014 5,0 0,093
21 | 4A160S6Y3 | 11 | 0,140 | 0,073 | 0,030 3,0 0,110
22 |4A160M6Y3 | 15 | 0,180 | 0,062 | 0,028 3,0 0,100
23 |4A180M6Y3 |18,5] 0,220 | 0,056 | 0,026 2,9 0,110
24 | 4A200M6Y3 | 22 | 0,400 | 0,050 | 0,024 4,1 0,110
25 | 4A200L6Y3 | 30 | 0,450 | 0,046 | 0,022 3,7 0,120
26 | 4A225M6Y3 | 37 | 0,740 | 0,042 | 0,019 3,7 0,100
27 | 4A250S6Y3 | 45 | 1,200 | 0,037 | 0,015 3,8 0,090
28 | 4A250M6Y3 | 55 | 1,300 | 0,034 | 0,014 34 0,083
29 | 4A280S6Y3 | 75 | 2,900 | 0,032 | 0,021 3,7 0,120
30 | 4A280M6Y3 | 90 34 0,030 | 0,019 3,5 0,110
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Oueprus (kB1-4), morpediseMast 3MeKTPOABUTaTENIEM 3a Yac PaboThI
P XOJIOCTBIX X0J1ax paboveii MaIllMHbL, ONpeneseTcs mo GopmyJe

P
W = i+1<3.HQ0,25 'tx

X.X
Mo 25

Z, (12.1)

X

rae K, — Ko3hOUIIUEHT DIIEKTPUUECKUX MTOTEPh B CETH OT PEaKTHBHOMN
MoIIHOCTH, KBT/KBAp.
B ¢opmyne (12.1) ucnonb3yroTCs BEIMYUHBI, 3HAYCHUS KOTOPBIX
3aJlaHbl B IyHKTE | I1aHa 3aHATHS.
3aauenns KI1J] mpu K, = 0,25 B3aTh 13 Ta0m. 12.2; BpeMs £, TOACTa-
BUTb B Yacax t, x = 2/60 yaca. PeakTuBHYy0 MOITHOCTH (25 TIPH Ky = 0,25
B3Th U3 Tabm. 10.2 npakTuueckoro 3anatus NelO.
Tabauya 12.2

3nauenust KITJ] u koaddunnenTa MOIIHOCTH AIEKTPOABUraTeNIeH

Oxkonuanue mabn. 12.2

1 2 3 4 5 6 7 8 9 10 11 12 13 14

19 | 4A25084Y3 | 75,0 | 88,5|92,0]93,0193,0{92,5/0,69[0,84|0,88{0,90| 0,90 | 157

20 |4A250M4V3]| 90,0 [89,0192,5[93,0]93,0/92,0/0,73]0,87/0,90{0,91|0,90 | 157

21| 4A160S6Y3 | 11,0 |83,5|87,5[87,5]|86,0[83,5/0,54]0,75[0,83]0,86 | 0,87 | 104,7

22 |4A160M6Y3]| 15,0 | 85,0 | 88,5|88,5|87,5(85,0/0,5510,76 (0,84 0,87 | 0,87 | 104,7

23 [4A180M6Y3| 18,5 85,0 (89,0]89,0|88,0]86,0]0,54]0,76 (0,84 (0,87 0,87 [ 104,7

24 |4A200M6Y3] 22,0 {87,5(91,0({91,0/90,0|88,0|0,68]0,84|0,88]0,90| 0,90 | 104,7

25 | 4A200L6Y3 | 30,0 | 88,0/91,0(91,0190,5(89,0(0,64]0,82[0,88]0,90| 0,90 | 104,7

26 |4A225M6Y3| 37,0 |87,5191,0(91,5191,0(89,5/0,63]0,81(0,87]0,89 | 0,89 | 104,7

27 | 4A250S6Y3 | 45,0 {87,5]91,0(91,5|91,5|90,5]0,64]0,82{0,87]0,89 | 0,89 | 104,7

28 |[4A250M6Y3| 55,0 | 88,0/91,0({91,5|91,5]90,5]0,60]0,80{0,86]0,89 | 0,89 | 104,7

29 | 4A280S6Y3 | 75,0 {90,0(92,5(92,0/92,0{90,0{0,70]0,85[0,88]0,89 | 0,88 | 104,7

30 |4A280M6Y3] 90,0 |90,0193,0]93,0192,5]91,0/0,67]0,83(0,87]0,89 | 0,88 | 104,7

KIIJ anextpoasurarens 1, %, Koadduiment mouinoctu cose,
npu ko3 puireHTe o0.e., mpu ko3 dunmenTe

Tunopasmep Harpy3ku Harpysku

JNIEKTPOJIBHIa-
Tens

0,25 10,50 [ 0,75 1,00 | 1,25 | 0,25 | 0,50 | 0,75 | 1,00 | 1,25

HomunansHas
MOIIHOCTH Py, KBT
CuHHXpOHHas
CKOPOCTB®, Paj/c

2 5 6 7 8 9 10 11 12 13

W
~
—_
~

w
—_
~

4A132M2Y3| 11,0 [80,0|87,0|88,0|87,0/65,0]|0,82]0,87]0,90{0,90] 0,90

4A16052¥3| 15,0 [80,0[86,5|88,0|88,0{87,0/0,65/0,82|0,87[0,90| 0,90

w
i
~

4A160M2Y3| 18,5 [82,0(87,5|88,5|88,5|87,010,72(0,86]0,90[0,92]0,92 | 314

4A180S2¥3 (22,0 {79,0|86,0|88,5|88,5|88,0/0,65[0,82|0,86]0,91|0,92| 314

4A180M2Y3| 30,0 [82,0|88,5/90,5|90,5|89,0]0,66(0,82]0,88[0,90]|0,90| 314

4A200M2VY3| 37,0 |81,0(87,5/90,0|90,0|89,5]|0,67/0,82]0,87[0,89]0,89 | 314

4A200L2Y3 | 45,0 183,0/89,0{91,0({91,0{90,5[0,71]0,85]0,89]0,90[0,90 | 314

4A225M2VY3| 55,0 [82,5[89,5|91,0191,0/90,5]0,78(0,89]0,91(0,92]10,92 | 314

4A25082¥3 (75,0 [75,0/88,0{91,0|91,0{91,0/0,71|0,84|0,88]0,89| 0,89 | 314

o|oje|jon || |w (o —| — | Bapuant

4A250M2Y3| 90,0 [90,0{90,0/92,0|92,0/91,5]|0,71{0,84]0,89(0,90] 0,90 | 314

—
—_

4A132M4Y3| 11,0 |80,0|86,0|88,0|87,5|87,0]|0,55(0,75]0,84 (0,87 0,88 | 157

—_
[\

4A160S4Y3 | 15,0 [ 86,0 89,5 89,5 88,5]86,5]0,63]0,81]0,87]0,88[0,88 | 157

—_
w

4A160M4Y3| 18,5 |87,5]90,5/90,5|89,5|87,5]10,66(0,82]0,86 0,88 0,88 | 157

—_
N

4A18084¥3 | 22,0 |85,5]|89,5[90,0]90,0|87,0/0,65|0,82/0,87]0,90| 0,89 | 157

—_
(9}

4A180M4VY3| 30,0 |87,0{90,5|91,0|91,0|89,0]0,66(0,83]0,88|0,89(0,89 | 157

—_
(o)}

4A200M4VY3| 37,0 |87,0(90,5|91,0|91,0190,5]0,67(0,84]0,89|0,90]{ 0,90 | 157

—_
-

4A200L4Y3 | 45,0 |88,5/92,0(92,5]92,0]91,0[0,69]0,85]0,8910,90[0,90 | 157

—_
[es)

4A225M4Y3| 55,0 |88,5]92,0/92,5]92,5191,510,68|0,84]0,89(0,90]{0,90 | 157
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* K nyHkmy 2 naauna 3anamus. Beimmucats u3 Tabn. 12.1 3nauenue
MOMEHTa MHEPLUHUM pOTOpa 3JIEKTPOJIBHIATENS U ONPENENUTh Jpus
TI0 YCJIOBHUIO, YKa3aHHOMY B IIyHKTE 2 IITaHA 3aHSTHSL.

IMorepu sueprun (kBT'4) mpu myckax 3JIeKTpOABUTATENS B CIydae
OrpaHMYEHHS XOJOCTHIX XO/I0B 3a Yac pabOTHI ONPEAEIUTH O opMmyIIe

2 1+
wo—g 2l K& !

= z-1) ——. 12.2
i) R ( ) 3 600 000 (12:2)

B dopmyne (12.2) NpUHATH OTHOIIEHHWE COIPOTHBIICHUIMA Rll* / R;*

Y CHHXPOHHYIO CKOPOCTB M 110 AaHHBIM Tabum. 12.1. Jlenenne wa 3 600 000
MTO3BOJISIET TIEPEBECTH IOTEpPH dSHeprum u3 pasmepHoctd Ik (Btc)
B pa3MepHOCTb KBT-u.

* k nynkmy 3 naana 3auamusn. COepexxeHUe dIEKTPOIHEPTUH TIPU
OrpaHUYCHHU XOJIOCTBIX XOJ0B OIMPEACINUTD 110 YPAaBHCHUTIO

AW =W, —W,. (12.3)

OOpaTuTh BHUMaHHE, YTO BEIMYMHA MOTEPHh DHEPTHH IPHU ITyCKe
WH B COTHH pa3 MCHBIIIC, YEM BCIIMYHWHA HOTepb 3Hepr1/11/1 HpI/I XO0J10-
cToMm xoae Wy .

* k nynkmy 4 nnana 3anamua. OTKIIOUEHNUE 3JEKTPOABUraTeNs MpH
XOJIOCTOM XO/I€ 3KOHOMHT 3JIEKTPOIHEPTHIO, HO IpHU MOCIEIYIOIIEM
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BKJTFOUCHUH DJIEKTPOJBHUIATEINsl dHEprus notpebmsercs u3 cetu. Ecmu
¢dhopmyiet (12.1) u (12.2) nmpupaBHATE MEXITy COOOH, TO MOKHO OTIpeie-
JUTH BPEMSI XOJOCTOTO XOJa fxx, BBIIIE KOTOPOTO ILIEIECOO0pasHO OT-
KJTF0YaTh JIEKTPOIBUIATEIb IIPH XOJIOCTOM X0/1€ (OTPaHUYUTh XOJIOCTOM
xon pabouelt MamwmHBI). OTO BpeMs (B CEKyHJaX) ONpEIeNseTcs
o opmyte

2 1
o, R’

— | 1+—

NpHB *
tx X 2 2 R2 Z — 1

(0,25P, /n, 05 +0,150,, )\ Z

107 (12.4)

[Ipu BpeMeHH XOJOCTOrO XOJa, MPEBBIMIAIOIIEM BPEMsl, BEIUUCIICH-
Hoe 1o opmyie (12.4), nenecoodpa3HO OrpaHUYUTH XOJIOCTOW X0 pa-
0oueii MallIUHEI.

* K nynkmy 5 nnauna 3auamus. 1Ipy u3MeHeHHHU 3arpy3ku paboueit
MAaIlMHBl (HampuUMep, OpOOWIKKM) HM3MEHseTCS €€ YAEIbHBIH pacxon
sHeprud. Ilo [3] u3mMeHeHHne ynenbHOTro pacxoda SHEPTHM B MPOLEHTAX
BBIYHUCIISIETCS IO opMyJie

Ao = 2% 1009 = | Doy

U“H nmnmnnep.i

~1(100%, (12.5)

1€ My Naws Niepu— 3HaYEHHs KITJ] cooTBETCTBEHHO POOUIIKH, IEKTPO-
JIBUTATENS ¥ TIepeladyll B HOMHHAJIHHOM PEXUME pa-
OOTBI TPU MIPOU3BOAUTENHHOCTH Oy ;
MNui> Niis Mrep.i— 3Ha4eHust KIIJl coOTBETCTBEHHO JPOOMIIKH, IEKTPO-
JIBUTATENSI ¥ TIepeiadyll B HOMHHAJIHHOM PEXUME pa-
OOTHI IPH TTPOU3BOAUTEITHLHOCTH ;.

B namem cirygae mpou3BOIUTEIBHOCTE APOOUIKHA (); COOTBETCTBYET
narpyske 50 %, a O, — narpyske 100 %. 3nauenus KIIJ Ny, My, Noep.is
Nus Naws Nneps COOTBETCTBYIOT YCIOBHIO IyHKTa 5 TuiaHa 3ansaTusa. Cre-
A0BaTENbHO, Nyu = 1,12Nyi; Nuepu = 1,08Nuepis Naw — KIIJL snexrponsura-
TeJIsl NP HOMUHAIBHOW Harpy3ke (cM. Taba. 12.2).

[lepeBong Aa% B nMeHOBaHHBIE BeIWYUHBL (KBT-4/T) mpon3BoanTCs
o popMmyiie

A%
o= o .
100 "
89

(12.6)

IMpu mepepabotke M TOHH CHIPbS SKOHOMHS neKTpodHeprun AW

COCTaBUT

AW =AoM .

KoHTpoJibHBIE BONIPOCHI:

(12.9)

1. Hapucyiite xpuByio m3menenus KII/| smextponsurarens ot Ha-

IpYy3KH Ha Bay.

2. Ha3oBuTe ycioBus, IpU KOTOPBIX LEIECOOOpPa3sHO OrpaHUYEHUE

XOJIOCTBIX XOIO0B.
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[IpaxTrueckoe 3anarue Ne 13

JHEPI'OCBEPEXEHUE IIPU PETYJIMPOBAHUU
MHHOJAYN HEHTPOBEXHBIX MAIINH

ITYTEM U3BMEHEHUSA CKOPOCTH
JJIEKTPOIIPUBO/JIA

eap 3aHATHA: OCBOUTH METOAUKY OIPEAECICHUS SKOHOMHH DJIEK-
TPOSHEPTHH MPHU PETYIUPOBAHUHN [TOIaYH IIEHTPOOESIKHBIX MAIIUH ITyTeM
U3MEHEHUS] CKOPOCTHU JJIEKTPONPUBOAA IO CPABHEHUIO C M3MEHEHUEM
MOJa4H 3aJBUKKOM.

3agayva. /{51 BEIOpaHHOTO 3JEKTPOABUraTENsl ONPENCIUTh CHUKEHHUE
pacxoa 3JEKTPOIHEPIud IPU PEryIHpOBaHMU IOJAYd Hacoca IyTeM
WM3MEHEHHS] CKOPOCTH BPAILIEHMS 10 CPAaBHEHHIO C M3MEHEHUEM IMOAadu
3aJBIDKKOW. B perymipyemoM mpuBoae Hacoca HCHOJb3YyeTCs peodpa-
30BaTesb YaCTOTHI.

Bonpocs! A1 caMONOATOTOBKH:

1. HazoBure criocoObl perymmpoBaHusi MOAAYH HEHTPOOSKHBIX MAIIHH.

2. IlocTpoiite rpadguk MEXaHMYECKOH XapaKTEPUCTUKU LIEHTPOOSKHOTO
Hacoca.

3. [ocTpotite rpaduk a’3poAMHAMUYECKONH XapaKTEPUCTHKH IEHTPO-
0eXHOro Hacoca.

Jluteparypa:

1. ®omenkoB, A. II. DnexTponprBOa CEIBCKOXO3SMHMCTBEHHBIX Ma-
LIMH, arperaToB W MOTOYHBIX JuHUE : yueOHUK / A. II. ®omeHkoB. —
Mocksa : Komoc, 1984. — 288 c.

2. Ymwmkwul, M. I'. O6muit Kypce 3JIeKTPONprBOIa : YICOHUK IS BY-
30B / M. I'. Yunukus, A. C. Cananep. — 6-e uzf. — Mocksa : JHeprous-
nar, 1981. — 576 c.

3. DHeprocOeperaromye TEXHOJIOTHH 3JIEKTPOCHAOKEHNST HAPOAHOTO
XO3HCTBa : MpaKkTHueckoe mocodue. B 5 ku. / mox pen. B. A. Benukosa.
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Ku. 2. Dneprocbepexenue B anekrponpusoge / H. ®. Unbunckuil,
IO. B. Poxanosckuii, A. O. T'opHoB. — Mocksa : Beicimias mkona,
1989. - 127 c.

4. Perynupyemble aCUHXPOHHBIE 3IEKTPOABUTATENN B CEIbCKOXO3SM-
cTBeHHOM mpou3BoxacTBe / mox pex. /. H. Beicrpunkoro. — Mocksa :
Oneprus, 1975. - 399 c.

IInan 3anATHA:

1. ITocTpouTs pabouyro 4acTb MEXaHUUECKOW XapaKTEPUCTUKU aCHH-
XPOHHOTO 3JIeKTpoaBurarens o = f{M) U MEeXaHHYECKyI0 XapaKTepu-
CTUKY Hacoca M, = f{®w) Ha onHOM TrpaduKe, NPUHSB, YTO JIEKTPOIBHUTa-
Tenb 3arpyskeH Ha 100 % npu HoMHUHANBHOHN CKOpOCTH. JlMana3oH pery-
aupoBaHus ckopoctu D = 2,5. Pa30uth Auana3oH peryjIMpoBaHHs Ha
7 ckopocTeii (Tlogaq).

2. Onpenenuth notpediieHNe MOIIHOCTH IPU KaXKA0HM mojade B Ciy-
Yae peryJIMpoBaHus CKOPOCTH JIEKTPOIPHBOAA.

3. OnpenenuTh NPOJOIDKUTEIBHOCTh PabOThI Hacoca Ha KaKAoi
ckopocTu. [IpuHATE cpelHUIl 3aKOH pacHpelesieHUs] CKOPOCTEH 3a BpeMs
paboTsl. OnpenenuTh M0 HeEMy IIPOJODKUTENBHOCTh PAOOThI HA KaXKIOH
ckopoctu. Ob1iee Bpems paboThl ycTaHOBKH B roxy — 3000 gacos.

4. OnpenenuTh pacxo[ 3JICKTPOIHEPTUH NIPH PETYIUPOBAHUN OAAYH
HAacoca CKOPOCTBIO BPAILEHHS.

5. Onpenenutb NOTpeOICHUE JEKTPOIHEPTUH MPH 7 MoJadax Haco-
ca B CJlyyae peryJIMpOBaHHs MOaYH 3aIBIDKKOI. HpI/IHHTL, YTO TOTpeO-
ysemMas MOUIHOCTb MpH Tolave 0= 0 cocrasisier Pl 04,a0 =1
npu P,'= 1, rae P, — notpebisemas MOLIHOCT, 0.¢.; O — 1oj1aua, o.e.

6. Onpenenmb pacxo] 3IEKTPOIHEPTUH IIPH PErYIUPOBAHUN IOAAYH
HAacoca 3aJBUKKOM.

7. OnpenenuTh 3KOHOMHIO dHepru# B KB4 u %.

MeToanueckue yKazaHus:

* k nyukmy 1 nnana 3anamusa. Pabodas 9acTb MEXaHUYECKOH Xa-
PAKTEPHUCTUKN DJIEKTPOABHUTATENS CTPOUTCS B BHIE MPSIMON JIHMHHUH
10 CIeYIOIINM JABYM TOUYKaM.

1-1 Touka mmeeT KoopaMHaThl ® =, =0,10457, nmpu M = 0; rae

1y — CHUHXPOHHAs YacTOTa BpAIICHHUS 3JIEKTPOMArHUTHOTO TIONS JIIEK-
-1
TpoABUTATENS, MUH ; M — MOMEHT 3JieKTpoBuraresns, H-m.
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CHUHXPOHHYIO YacTOTy BpAILEHUS JJIEKTPOMArHUTHOIO IOJIS 3JEK- Oxonuanue maén. 13.1

TPOJBUTATEINSI ONPEACTUTh KaK OIIMKANIITYI0 OOJBIIYI0 K HOMHHAILHON ] ) 31 alsl el 718 ]olwolulnli] e
dactore BpamieHns (Tabn. 13.1) oneKTpOABHIATE/ls U3 Pifa CHHXPOH- 17 [4A200L4Y3 [45,0 [88,5]92,0192,5[92,0[91,0 (0,69 0,85 [0,89 0,90 [0,90 [1475
H"I’; uactor spamerms 3000, 1500, 1:000 MU IYEYy 18 [4A225M4Y3 55,0 [88,5]92,0192,5 (92,5 91,5 [0,68 [0,84 [0.89 0,90 [0,90 [1480
A TOTKA UMECT KOOP/MHATBL @ = Oy HpH w 19 [4A25084Y3 75,0 [88.5 (92,0 193,0(93,0 [92.5 0,69 [0.84 [0.88 [0,90 [0,90 [ 1480
oy = 0,1045n,, (13.1) 20 [4A250M4Y3 [90,0 [89,0[92,5193.0193.0{92,0 (0,73 ]0,87]0.90 0,91 [0,90 [1480

21 |[4A160S6Y3 (11,0 |83,5(87,5(87,5 86,0 |83,50,54 0,75]0,83 |0,86 10,87 [975

rIe n, — HOMAHaJIbHAA YyacToTa Bpamenud (tadm. 13.1).
A Tt pail ( ) 22 |4A160M6Y3 15,0 (85,0(88,5(88,5(87,5(85,010,5510,76 (0,84 10,87 (0,87 |975

P 23 |4A180M6Y3 [18,5 85,0 (89,0 (89,0 |88,0 86,0 |0,54 10,76 10,84 |0,87 10,87 [975

M, = . (13.2) 24 [4A200M6Y3 22,0 [87.5[91,0(91,0 (90,0 [88,0 0,68 [0,84 [0,88 [0,90 [0.90 [975
25 [4A20006Y3 30,0 [88,0[91,0(91,0 (90,5 89,0 [0,64 0,82 (0,88 [0,90 0,90 [980
Tabnuya 13.1 26 [4A225M6Y3 (37,0 (87,5 (91,0 91,5 (91,0(89,5 (0,63 |0,81 |0,87 [0,89 [0,89 [980
3nauenus KI1J{ u ko3 pUIHEHTAa MOIHOCTH JIEKTPOIBUTATENEH 2714A250S6Y3 (45,0 (87,5191,0(91,5]91,5 (90,5 0,64 [0,82 (0,87 {0,89 (0,89 |985
. - 28 [4A250M6Y3 |55,0 [88,0(91,0(91,5[91,5[90,5 0,60 0,80 [0,86 [0,89 [0.89 985
Tamopaswep | 3 % | K11t snexrpossnraren n, %, cofﬁsﬁif?ﬁgi“;l‘;?ﬁ;‘ggzﬁm : 29 [4A280S6Y3 |75,0 [90,0{92,592,0[92,0[90,0 0,70 [0,85 [0,88 [0,89 [0.88 985
| snexrponmura- | 5 % | P Koobbmumene mapyc — % 30 [4A280M6Y3 90,0 [90,0[93,0(93,0[92,5[91,0{0.67 [0.83 0,87 0,89 [0.88 985
= Tens g3 g E
g E%O’zs 0.50 10,75 [1.00 |1.25 [0.25 [0.50 [0.75 |1.00 |1.25 gg Jns pacyeTa MexaHI/Iqecxoﬁv XapaKTepHCTHKH paboyeil MalMHbBI He-
00X0MMO IMPEIBAPUTEIBHO HANTH 7 CKOPOCTEH B JTUAa30HEe PEryanpo-
! 2 3 4 3 6 7 8 ? 10 1 12 13 14 BaHUJ. MI/IHI/IMaJ]I)HaH CKOpOCTI) COOTBCTCTByeT 3HAYCHUIO
1 [4Aa132M2Y3 [11,0 [80,0(87,0 (88,0 (87,0 (65,0 0,82 0,87[0,90 [0.90 [0,90 [2900
2 |4A160S2Y3 |15,0 [80,0(86,5 88,0 [88.0(87,0(0.65 [0.82 [0,87[0,90 [0.90 [2940 o o o Do (133)
3 |4A160M2Y3 |18,5 [82,0(87,5(88.5 |88,587,0(0.72 ]0.86 [0,90 [0,92 [0.92 [2940 wan 6 Ty
4 |4A180S2Y3 |22,0 [79,0(86,0 /88,5 (88,5 88,0 0,65 0,82 [0,86 [0.91 0,92 {2945
5 |4A180M2Y3 [30,0 [82,0[88,5(90,5 (90,5 89,0 [0,66 [0.82 (0,88 [0,90 [0,90 [2945 rae D) — quanasoH perympoBaHua CKOpOCTH BpameHns; D = 2,5,
6 |4A200M2Y3 37,0 |81,0 87,5 [90,0|90,0 89,5 0,67 [0.82 0,87 0,89 0,89 [2945 6HTE“;;23ZEOI;ZFC};J;;I’;;:‘;@EH";OIE;C;;IC:Eﬁ;‘g‘y’lCf;pﬁ;;;ﬂ“’;;;ﬁ::
7 |4A20002v3 (45,0 [83,0(89,0(91,0(91,0(90,5 0,71 [0.85 0,89 [0,90]0.90 [2945 st pania
8 |4A225M2V3 [55,0 [82,5[89,5(91,0 (91,0 (90,5 0,78 [0.89 [0,91 [0,92 [0.92 [2945
9 |4A25082v3 |75,0 |75.0(88,0(91,0[91,091,0{0.71 |0.84 (0,88 [0,89 [0.89 [2960 Am:(wj_ (13.4)
10 [4A250M2Y3 90,0 [90,0]90,0[92,0(92,0{91,5 [0,71 0,84 0,89 0,90 0,90 [2960
11 [4A132M4Y3 11,0 [80,0(86,0 (88,0 [87,5(87,0 0,55 0,75 0,84 [0.87 [0,88 [ 1460 Torna
12 [4A16084Y3 15,0 [86,0(89,5 (89,5 [88,5[86,5 0,63 [0,81 0,87 |0,88 [0,88 [ 1465
13 [4A160M4Y3 [18,5 [87,5]90,5 (90,5 [89,5 (87,5 [0.66 0,82 [0,86 |0.88 [0,88 [1465 o, =0, -Av;
14 [4A180S4Y3 22,0 85,5(89,5 (90,0 [90,0]87,0 10,65 [0,82 0,87 [0.90 0,89 [1470 ®,=0, —Ao;
15 [4A180M4Y3 30,0 [87,0]90,5[91.0(91,0(89,0 0,66 [0,83 [0,88 [0.89 0,89 [1470 © — o —Aw:
16 [4A200M4Y3 37,0 [87,090,5 [91,091,0{90,5 [0,67 0,84 [0,89 0,90 [0,90 [1475 3T :

0,=0,—Aw; (13.5)
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0; =0, -Aw;
0, =0; —Ao.
3naueHus1 7 BBHIOpaHHBIX CKOpOCTEW BpalleHHs 3aHecTH B Tabi. 13.2.

BBINOIHATE pacyeThl MOMEHTOB COMPOTHBICHHN IMPH 3THUX CKOPOCTSIX
BpalleHUs 110 popmyJie

2

M, =M, |—|, (13.6)

rae M., 1 ®; — MOMEHT COIIPOTHBJICHUS U YIJIOBas CKOPOCTh IPU HOMHU-
HaJLHOM pexkume pabotsl, H'M u pan/c;
®; — YTJIOBasi CKOPOCTh B BEIOpaHHBIX TOYKAX, paji/c.
g ynobeTBa pacyera JaHHBIE 3arucaTh 1Mo gpopme tadim. 13.2.

Tabauya 13.2

Hannsle k pacuery M, u P,

Vriosas o ® 2 M. 10 (13.6), i{dzrizitiih?ﬂ
cropocts o, par/e | w, o, Hov 0 (13.7), kBr
Oy = 1 1 MC.H: PlH:

w = 0,9 0,81 P =
™= 0,8 0,64 Pp,=
o = 0,7 0,49 Pps=
W4 = 0,6 0,36 Py=
®s = 0,5 0,25 Ps=
W6 = 0,4 0,16 Ps=

* Kk nynkmy 2 naana 3anamus. Ilotpednsemas MomHOCTh (KBT) mpu
KaXI0# CKOpocTH (TIoaaye):

M.o
Man

P = 107, (13.7)

I€ Myx — HOMUHATBHBIM KIIJ[ anekrpoaBurarens, o.€.; MpU 4YaCTOTHOM
PEryJIUpOBaHUU CKOPOCTHU BPALLEHUS MOKHO cuuTarh, yTo KI1J]
ANIEKTPOIBUTATEIS OCTACTCS] IPUMEPHO OTHUM U TeM ke [4].
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Ilo nannpM Tabn. 13.2 cTpouTes XapakrepucTuka o = f{M;) B oqHUX
0CSIX C paHee IOCTPOESHHOH 3aBHCUMOCTHIO ® = f{M).

* Kk nynkmy 3 naana 3anamun. Ecii o TexHonoruu padoTsl pado-
Yyell MalluHBl 3aTPyAHUTEIbHO YCTAaHOBUTH MIPOAOJDKUTEIBHOCTH Pabo-
TBI PETYJIUPYEMOrO IEKTPOIPUBOJA HAa KaXI0H CTyIEHH CKOPOCTH, TO
00paIaTcs K BEPOATHBIM 3aKOHAM W3MEHEHUS! CKOPOCTH BPALICHUS B
IUala3oHe peryjaMpoBaHus [5], rpaduyeckne 3aBUCHMOCTH KOTOPBIX
NPEACTABICHBI HA pUC. 13.1 B OTHOCUTENBHBIX €AUHULIAX.

T*
L

0.9 // /f//
|/ /
M / /
.
N / /
ol 11/ /

/ /

"

m/ﬁi———**""

0 01 0203 04 05 06 07 08 09 o*

Puc. 13.1. PactipesiesicHue BpeMeHH pabOThl paboueii MaIuHbI
B MHTEPBAJIE PETYINPOBAHNS CKOPOCTHU BPAIICHHUS:
A — ¢ mpeobnagaHueM BpeMEHH Ha HU3IIUX CKOPOCTAX BPAICHUS;
B — co cpenHuM BpemMeHeM paboThl Ha HIKHUX U BEICOKHX CKOPOCTSIX BPAIllCHNS;
B — ¢ npeobnagannem BpeMeHH paboTHI HAa BEICOKHX CKOPOCTSX BPAIlCHUS

IMone3ysice puc. 13.1 u kpuBoii b, onpexenuts Bpems pabotsl 7, Ha
KaXJI0M U3 7 paHee ONPEIEIECHHBIX CKOPOCTEN BpAlllEHUs, 3aIIMCAHHBIX
B Tabn. 13.3 (B OTHOCHTENBHBIX eAWHMIAX). BpeMs paboTs T,* 3amnu-

catb 1o popme Tabdm. 13.3.
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Tabnuya 13.3

Omnpezenenne BpeMeHH PadOThl YCTaHOBKH
Ha KQ)KIOH CTYNEHH yTJIOBOH CKOPOCTHU BPAIICHHUS

VYrioBas VYrioBas *
CKOPOCTB @, Pajy/c CKOpOCTH @, 0. €. Bpews 7, 0. e. Bpews T, 4
0, = 1 1
W= 0,9
W= 0,8
w3= 0,7
Wy = 0,6
5= 0,5
W= 0,4
> T, = ¥ T=3000 4

Onpenenuts YT Kak CyMMy BpeMeHH paGoThl ' Ha KakJIOM yda-
CTKE W HANTH yJenbHOe BpeMs
3000
T, = ZT* .
B uncnurene ypasuenus (13.8) 3ammcano oOmiee BpeMst pabOThI Tiqs
ycTtaHoBKH B roxy (3000 u).

Bpems paboTel Ha M1000H CKOPOCTH ONPEEIIIETCs CIEAYIOLIM 00-
pazom:

(13.8)

T,=T,T, . (13.9)

Hanpuwmep, npu yriosoit ckopoctn o, umeem ©, =1,0 (tabm. 13.3).
IIpu sroit yrnosoii ckopoctu 7, =1 (puc. 13.1), 3naunr, T, =T ol
Jlnst yraooii ckopoctn @, = 0,9 (tabn. 13.3) 7" =0,97 (puc. 13.1).

*
Cnenosarensno, T, = Tyﬂ I, ut. n.

* Kk nynkmy 4 naauna 3anamusa. Pacxoj 3JI€KTPO3HEPTUU MPU pery-
JUPOBAaHUM TOAAYM HACOCA CKOPOCTBIO BPALICHUS ONpelessieTcs II0
YPaBHEHHUIO
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w..=PT +PT +P,T,+P.T,+
pero In" n 1171 1272 1373 (1310)
+P,T,+P.T;+PT,.

*
* Kk nynkmy 5 naana sauamus. Vicnonssyst puc. 13.2, yeranosuts P

JUTA KaKaoi mojadu. Panee ompeneneHo 7 mojad (CKOPOCTEH BpalleHHs,
nockosibky ® = (). B OTHOCHTENBHBIX €IMHUIAX OHH COOTBETCTBYIOT

suavennsM ot Q) =110 Q, = Q. /D =1/2,5=0,4 (tabn. 13.4).

* *
3aBucumocTs B = f(Q) 11 ciydas perynupoBaHHs MOJAYH 3a-

CJIOHKOM IpeJcTaBiieHa Ha puc. 13.2.

B
/
//
0,8 -
0,6 ]
//
/
0.4
0,2
0 0.2 0.4 0,6 08 Q%

Puc. 13.2. i3meHeHre TOTPEOIsIeMON M3 CETH MOIIIHOCTH
OT TMOJIaYM HACOCa P PETYIUPOBAHHUH TTOAAUN 3aIBUKKON
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Tabnuya 13.4

Omnpenenenne NOTPeOIAEMO MOIITHOCTH MIPH PETyJIUPOBAHUI
MO/Ia4y 3aIBIKKOH Ha TPyOOIpoBoIe

Monaua Q°, o.e.

ToTpebasemast

,*
mouHocTs B, o.e.

Totpebnsemas

'
mormHocTh P, kBT

Bpewmst pabotsl T, 4

¥

0, =1 By =1
Ql* =09 Pl'1* =
0, =08 Py =
0, =07 Py =
0;=0.6 R =
Qi =05 Py =
Q; =04 Py =

OHpCI[eJ'ICHI/IC HOTpe6H$ICMOI‘/JI MOITHOCTU HNPOBECTU C 3allUCBIO IIO

¢dopme Tabdm. 13.4.
B 1a6u. 13.4 nepeson P

o popmye

P =P'P

H?

B MMCHOBAHHBIC €AMHHUIIBI IIPOU3BOANUTCSA

(13.11)

rae P, COOTBETCTBYET MOTpeOIsieMOl MOITHOCTH B HOMHHAJIHHOM pe-
xuMe paboTsl, KBT (cM. Tabmn. 13.2).

Bpems pabots (7, 1) B Tabn.13.4 cOOTBETCTBYET 3HAYCHUSIM YETBEP-
Toro cronbna Tabmu. 13.2.

* K nynkmy 6 naana 3anamusa. Pacxon 31€KTPO3HEPTUU IIPU pery-
JUPOBaHUM MOJA4YM HAcoca 3aJBHKKOM OIpeNeNnseTcs 0 yPaBHEHUIO

/4 =P T

per.3anB 1

+P\T,+P,T,+P.T,+P,T,+ P T, +PT,. (13.12)

¢ K NYyHKmy 7 naana 3anamus. DKOHOMHUS OHEpPTHUUu COCTAaBUT, KBT-u:

AW =W

per.3anB

99

-W

per.o *

(13.13)

OKOHOMUS SHEPTUU COCTABUT, Yo:

AW
——100%.

per.3ajB

AW % = (13.14)

KoHTpoJbHbIe BONIPOCHI:

1. Kak n3MeHseTCsI MOMCHT BPalICHUS U MOIIHOCTh IICHTPOOEIKHOTO
Hacoca OT YaCTOTBI BpaIeHus?

2. [ne TepsieTcss DHEPrus MpU PETYIMPOBAHUH IOJAYd HAcoca 3a-
JIBYKKOM?

3. Kak m3mensercs KIIJI sacoca ot momaam?
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[IpaxTnueckoe 3anstue Ne 14

HEPI'OCBEPEXXEHUE IIPU 3AMEHE
HEPETYJIUPYEMOT O 3JIEKTPOIIPUBOJIA
BEHTUJIATOPA C IPOCCEJIUPOBAHUEM
IOTOKA HA PEI'YJIMPYEMBbBIN JEKTPOITPUBO/]
C TPEXCKOPOCTHBIM 2JIEKTPOABUT'ATEJIEM

Lenp 3aHATHA: OCBOUTH METOJUKY OIPENCICHUS DKOHOMHHU DIIEK-
TPOSHEPTHH OT NPUMEHEHHS TPEXCKOPOCTHOTO 3JEKTPOABUTATENs IO
CPaBHEHHIO C HEPETYIUPYEMBIM 3JIEKTPONIPUBOJIOM BEHTUIIATOPA.

32[[3'13. I[J'IH 3aJaHHOTO TPEXCKOPOCTHOI'O JJICKTPOABHUIATCIA OMPC-
ACIIUTHh 3KOHOMMUIO 3JICKTPOIHCPIUM IMpU HMCIIOJIB30BAaHUHU €T0 B MIPUBOAC
BCHTWIATOpPAa 1O CPAaBHCHUIO C OJHOCKOPOCTHBIM 3JICKTPOABHUIATCICM
U pCTYJIUPOBAHUECM ITOJAAYU BO3AYyXa SaﬂBHX(KOﬁ.

Bomnpocs! A5 caMONOATOTOBKH:

1. Kakne cxembl coeawHEHHS OOMOTOK HMMEIOT TPEXCKOPOCTHEIE
AJIEKTPOABUTATEIN?

2. Kakoe COOTHOIIIEHHE CUHXPOHHBIX CKOPOCTEN UMEIOT JIBYX=, TPEX-
U 9eTBIPEXCKOPOCTHBIE JICKTPOABUTATEITN ?

Jlureparypa:

1. Yanmukun, M. I'. O6mmii Kype 31eKTponpuBoa i YIeOHUK IS BY-
30B / M. I'. Ynnukun, A. C. Cananep. — 6-e nza. — Mocksa : OHeprous-
nmar, 1981. — 576 c.

2. DHeprocOeperaronme TEXHOJIOTHH YIEKTPOCHAOKEHNST HAPOAHOTO
XO34HCTBa : mpakTH4Yeckoe nmocobue. B 5 xH. / mox pen. B. A. Benukosa.
Ku. 2. Dneprocbepexenue B anextpomnpusoge / H. @. Unbunckuii,
10. B. Poxanosckmii, A. O. I'opaoB. — Mocksa : Bricmas mikona,
1989. - 127 c.

3. Perynupyemble aCHHXPOHHBIE 3JICKTPOJIBUTATEH B CEILCKOX03AM-
cTBeHHOM Tipom3BojicTBe / moja pexa. J. H. Beictpuinkoro. — Mocksa :
Oueprus, 1975. —399 c.
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Ilnan 3anaTHSA:

1. Bemmucats u3 taba. 14.1 mo cBoeMy BapuaHTy JAaHHbBIE TPEXCKOPO-
CTHBIX 3JICKTPOJIBUTATEIICH U 3amUcaTh UX 1o popme tadmn. 14.2.

2. ITocTpouTs pabodrie YacTH MEXAaHHYECKUX XapPaKTEPUCTHK TPEX-
CKOPOCTHOTO 3JIEKTPO/IBATATEIS.

3. IlocTpouTh MEXaHUYECKYIO XapaKTEPUCTHKY BEHTHJISATOpA U OIl-
penenuTs NMoTPeOIsIeMyI0 MOMIHOCTh NMPH TPEX CKOPOCTSAX BpalIeHUS
3JIEKTPOBUTATEIIS.

4. ITpuHATH CPemHMIA 3aKOH paclpeieeHus] BpeMeHH paboThl BEHTH-
JATOpa Ha TpexX cKopocTsix. OmpenenuTs BpeMsi pabOThI SIEKTPOIBHUTA-
TeNs Ha KaXJI0H CKOPOCTH, TOTPEOIIIEMyI0 SHEPTHIO Ha KaKJOW CKOPO-
CTH BpalICHUS] K CYMMapHBIN pacxo]] SHEPTHH 32 TO/I.

5. Onpenenuts NoTpedIsieMyI0 MOIITHOCTh MIPH PETyIMPOBAHNH TO/1A-
Yl BO3JyXa 33JBIDKKOM NP KaXKION M3 TPeX IoJad, COOTBETCTBYOIINX
CKOPOCTSIM BpaIIEHHS ], My U (3 TPEXCKOPOCTHOT'O 3JIEKTPOIBUTATEIS.

6. OmpenenuTh moTPedIIEMYIO JIEKTPOIHEPTHIO 32 TO TIPH PETYIIN-
POBaHMY TIOJIa4X BO3yXa 3aJBHKKOM.

7. OnpenenuTh 3KOHOMHIO 3JIEKTpodHepruu B KBT4 1 B % mipu pery-
JIMPOBAHUH TIOAAYM TPEXCKOPOCTHBIM DJIEKTPOJBHTATENIEM IO CpaBHE-
HUIO C PETyJIMPOBAHNEM T0J]aul BO3/IyXa 33 IBHKKOM.

MeToanueckue yKazaHus:

* k nynkmy 1 naana 3anamusa. Beimucate u3 Tabn. 14.1 mo cBoemy
BapHaHTy JaHHBIE TPEXCKOPOCTHBIX 3JIEKTPOJBUTATENCH U 3alucaTh UX
o ¢opme Taodi. 14.2.

Tabauya 14.1

ITapameTpbl TPEXCKOPOCTHBIX IEKTPOJIBUTATENEH

ConpotusieHue, M

OMEHT
g Tunopasmep g1 P, Ny cosQ, Sty 0-c. WHEPLUHU
< o 9
S | DJIEKTPOJABUIaTEIIs = 2 | kBr % o.e. % Jx * potopa J,
5 £ 8 R R, KI*M?
3] 7B
1 2 4 5 6 7 8 9 10

1 [690] 0,6 | 3,2 | 0,11 | 0,066

1 |4A100S6/4/2V3 66,010,776 | 2,2 | 0,26 | 0,061 | 0,0092

>

67,0090 | 3,0 | 0,13 | 0,088

>

69,0 | 0,62 | 3,1 | 0,10 | 0,062
71,0 | 0,76 | 2,2 | 0,23 | 0,057 | 0,012
72 10,90 ] 2,8 | 0,11 | 0,034

[

2 |[4A100L6/4/2V3

[

71,0 10,76 | 3,2 | 0,15 | 0,071
76,010,841 5,5 | 0,20 | 0,110 | 0,017

Y

3 |4A112M6/4/2V3

N

\STE N Fo)) | ] BN o)1 | (O] N N o | IV

71 1090] 44 | 0,11 | 0,052

[

DO DI = DN =t | | bt | bt
O[O\ =] n| | =
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Ipooonsicenue maon. 14.1 Oxonuanue mabn. 14.1

4 5 6 7 8 9 10 1 2 4 5 6 7 8 9 10

2.8 | 76,5 10,76 | 45 | 0,12 | 0,060
3,6 79,5]085] 34 | 0,16 | 0,070 | 0,028 17|4A112MAS8/6/4Y3
42 [71,5]0,90 | 3,7 | 0,082 | 0,045

1,1 |650]0,69] 64 | 020 | 0,079
1,0 | 62,0 [0,77] 5,3 | 0,30 | 0,088 | 0,017
1,5 72,0 [ 089 | 6,8 | 0,14 | 0,076

4 | 4A13256/4/2Y3

3,8 [78,5]0,76 | 42 | 0,093 | 0,056
50 [ 81,0 0,87 | 3,4 | 0,15 | 0,069 | 0,040 18| 4A112MBS8/6/4Y3
6,0 | 76,0 | 0,90 | 3,3 | 0,075 | 0,039

1,41635]0,69] 63 | 0,18 | 0,076
1,2 1685]0,77] 52 | 0,49 0,31 | 0,021
2,11710]0,89 | 7.8 | 0,15 | 0,083

5 |[4A132M6/4/2Y3

48179,510,82| 2,7 | 0,11 | 0,032
53(81,0]085| 1,5 | 0,15 0,032 | 0,11 19| 4A13288/6/4Y3
7,5176,01092| 25 | 09 0,028

1,9 169,510,721 53 | 0,15 | 0,049
2,2 173,510,777 3,8 | 0,29 | 0,014 | 0,04
3217401090 | 6,8 | 0,15 | 0,069

6 [4A160S6/4/2Y3

6,7 1851080 2,7 | 0,10 | 0,033
7,5 83,0086 1,8 | 0,15 | 0,035 | 0,14 20|4A132M8/6/4Y3
10,5] 78,5 | 0,93 | 2,5 | 0,089 | 0,027

2,6 ]725]0,72] 45 | 0,13 | 0,047
2,8 1750(0,78] 33 | 021 | 0,11 | 0,058
45]77,5]0,90] 54 | 0,12 | 0,057

7 [4A160M6/4/2Y3

0,63] 58,0 | 0,59 | 4,5 | 0,15 | 0,11
1,1 | 66,0 0,76 | 2,2 | 0,26 | 0,061 | 0,0092 2
1,5 67,0 0,90 3,0 | 0,13 | 0,038

40 | 745 0,63 ] 1,3 | 020 | 0,042
45]76,00,75| 1,1 | 0,12 | 0,016 | 0,15
7,5 1 80,5090 1,8 | 0,10 | 0,019

8 |4A100S8/4/2Y3

—

4A160S8/6/4Y3

0,9 166,0]0,64 | 53 | 0,14 | 0,098
1,5]171,0]0,76 | 2,2 | 0,22 | 0,057 | 0,012 22|4A160M8/6/4Y 3
2,1 172,009 | 2,8 | 0,11 | 0,034

5017651062 1,3 | 0,18 | 0,041
6,3177,0]0,73| 1,0 | 0,12 | 0,015 0,2
10,0 82,0090 | 1,7 | 0,10 | 0,017

9 [4A100L8/4/2V3

1,1 [650]0,68] 64 | 0,17 | 0,11
72,51 0,85 | 3,6 | 0,23 | 0,076 | 0,017 23|4A180M8/6/4V3
22 67,5]0,90] 3,5 | 0,12 | 0,043

801780073 | 1,4 | 0,16 | 0,035
10,0/ 83,5/0,81 | 1,2 | 0,075 | 0,015 | 0,28
12,5]183,5/092 | 1,6 | 0,079 | 0,018

10{4A112M8/4/2Y3

1,8 170,01 0,65 | 4,5 | 0,097 | 0,066
30(177,5]0,82| 2,0 | 0,170 | 0,045 | 0,028 24|4A200M8/6/4Y 3
3,6 169,0]0,87| 1,3 10,095 | 0,018

11 [82,0]0,69] 1,5 | 0,14 | 0,018
12 [82,5]0,79] 1,1 | 0,086 | 0,014 | 0,52
18,5/ 85,0 | 0,91 | 1,6 | 0,076 | 0,017

11|4A132S8/4/2Y3

24 72,510,66]| 45 | 0,11 | 0,075
4507951082 2,1 | 0,15 | 0,044 | 0,040 25| 4A200L.8/6/4Y3
50 | 71,5087 | 1,2 | 0,076 | 0,016

14,0 83,0(0,70| 1,5 | 0,14 | 0,038
15,0/ 855(0,81 | 1,2 | 0,076 | 0,014 | 0,58
21,01 855[092| 1,4 | 0,066 | 0,015

1214A132M8/4/2Y3

38 [76,00,72 | 33 | 0,12 | 0,051
425/81,5]084] 1,8 | 0,15 0,028 ] 0,11 26|4A225M8/6/4V3
6,3 176,55]0093 | 2,3 | 0,093 | 0,025

17,0 86,0 | 0,76 | 1,4 | 0,12 | 0,032
18,5/86,0 0,81 | 1,2 | 0,079 | 0,014 | 0,93
25,0|86,5[/092| 1,4 | 0,063 | 0,015

13| 4A160S8/4/2Y3

50 78,0 0,71 | 3,6 | 0,12 | 0,047
7,1 | 84,5087 | 1,4 ] 0,14 ] 0,034 0,14 27| 4A25088/6/4Y3
9,5 80,5093 | 2,4 | 0,082 | 0,026

20,0| 88,0 | 0,77 | 1,1 | 0,097 | 0,024
22,0| 85,5(0,75| 0,6 | 0,053 | 0,008 1,7
30,0 87,0092 | 1,1 | 0,053 | 0,012

14|4A160M8/4/2V 3

0,75] 59,0 | 0,62].3,7 | 030 | 0,014
0,9 | 6500,71] 3,1 | 0,17 | 0,053 | 0,012 28|4A250M8/6/4Y3
13]69,0]082] 53 | 0,16 | 0,066

25,0| 86,5 0,71 | 0,9 | 0,096 | 0,022
28,0 87,5/0,82| 0,8 | 0,054 | 0,010 1,9
37,01 86,5[/0,90 | 0,9 | 0,049 | 0,010

15/ 4A100S8/6/4Y3

ExN e el N oY [o ol B i [o ] [o o) B SN [o ] [o o) B N [e Y [o o) B SN KoY [e o) B PN Ko Y [o o} o N [o Y oo} o Fo o o] BN o) oo} IR o o) fo o} oM ko) oo IRV

0,9 | 61,0 0,63] 3,5 | 028 | 0,13
12 68,0]0,71] 3,0 | 0,15 | 0,05 | 0,015
1,7 | 71,0 0,83 | 49 | 0,15 | 0,06

16| 4A100L8/6/4Y3

XN Koy el E N o N Ee | ST RN [o ') § (O] N 2N [o ) | (O N SNy [o L | (O N "N Fo ] | NS N SN Fo o] | N NN o o] | O3 RSN e o] | \O ) N NS Ko N |\ J P NS Fo Nl | \O ) I oN) Fo )l § (O [N 2N Ko ) RVR}
—
Ne)
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Tabnuya 14.2

Z[aHHBIe OJICKTPOABUTATEIIA

Beruucneno
Tun

Py, Nes cosQ, Stis

o] [ M
kBT % o.e. % 0> " >

9JIEKTPO/IBHTa-
pan/c pan/c Hw™m

TECIA

Bapuant
Yucno
TOJTIOCOB

* Kk nyHkmy 2 naaua 3auamus. TPeXCKOPOCTHON IIEKTPOJABUTATEITH
MMEET TPU MEXaHUYECKUE XapPaKTEPUCTHUKH.

Pabodass wacTh MeXaHMYECKOH XapaKTCPUCTHUKU JIICKTPOIABUTATEIIS
CTPOUTCS B BUJIC TIPSIMOM JIMHUH 110 JBYM TOUKAM:

-1 Touka mmeer KoopaMHaTEl ® = ®, = 0,10451, npu M = 0; rae

Ny — CUHXPOHHAsl 4acTOTa BPANICHUS 3JICKTPOMArHUTHOTO TIONS JJIEK-
TPOJBHIraTeNs, MUH ' ; M — MOMEHT 71eKTpoBHraTens, H-um;
CHHXPOHHYIO YacTOTY BpAIEHUsI AJIEKTPOMArHUTHOTO TOJISL 3JIEKTPO-
JIBUTATENs ONPEICIUTh 110 YUCITY IMOJFOCOB DIIEKTPOJIBUTATENS, 3alCaH-
HBIX B ero tunopasmepe (tadiu. 14.1, mudpsr 2, 4, 6, 8, COOTBETCTBYIOIIHE
CHUHXPOHHBIM yacToTam Bpaienus 3000, 1500, 1000, 750 MI/IH'I).

2-s1 TOYKa UMEET KOOpAWHAThI (O = LOH npu M= MH2
o, =0,(1-5,), (14.1)

rae S, — HOMUHAJIBbHOE CKOJIbXKEHUE POTOPA AIIEKTPOIBUTATENLS, O. €.
HomunanbsHbiii MoMeHT (H-M) onpenensieTcst o ypaBHEHHUIO

M =1 (14.2)

rac PH — HOMUHAJIbHAA MOIIHOCTD 3JICKTPOJABUTATCIIA, Brt.

3HaueHUs] CHHXPOHHBIX CKOPOCTEH (D), HOMUHAJIBHBIX CKOPOCTEH
M HOMUHAQJIBHBIX MOMEHTOB M,, 3anucath B Tadu. 14.2.

ITocTpoeHne MeXaHMYECKUX XapaKTEPUCTUK BHITIOJHUTH HA PUCYHKE
pasmepom He Meree 150%150 MM,

105

* K nynkmy 3 naana 3anamus. [IpuHATh, YTO MEXaHUYECKasi XapaKTe-
PHCTHKA BEHTWIATOpA MpH HanOOJbIIeH HOMHHAIBHOW CKOPOCTH Bpallie-
HUS ®, TPOXOJUT Yepe3 TOUKY HOMHMHAIBHOI'O MOMEHTa, T. €. M.y, = M,,.
Torma mpu mpyrux, MEHBIIMX CKOPOCTSX BpAIlEHHs, MOMEHT Ha Bally
BEHTUJISITOpA onpeaesieTcs no Gopmyie

My =M, (20 (14.1)
()]

H

BpluvciuTh MOMEHT IJi1 5 TOYEK MEXaHMYECKOW XapaKTEPUCTUKU
BEHTWJIATOpA (TATasi CKOPOCTh JOJKHA COOTBETCTBOBATh HAaWMEHBIIEH
HOMHHAJIBHON CKOPOCTH TPEXCKOPOCTHOTO AJIEKTPOIBUTATEIS).

[TocTpouTh MEXaHUYIECKYIO XapaKTePUCTHUKY BEHTHIIATOpA ® = f{M.)
Ha OJTHOM Tpadrke ¢ TpeMs MEXaHUICCKUMH XapaKTePUCTHKaMu ® = M)
JJIEKTPOIBUTATEIS.

Tabruya 14.3

JlaHHBIE K pacueTy MEXaHHYECKON XapaKTEPHCTUKN BEHTUIIATOpA

2
Yraosas o [(Dj M. o (14.1), H'm
CKOPOCTH M, paj/c Wy o,
(DH = 1 1 MC.H =
©, = 0,66 0,4356
W= 0,49 0,2401
w3 = 0,32 0,1024
04 = 0,25 0,0625

Haiitu 2 Touku mepeceyeHus: MEXaHMYECKONW XapaKTEpUCTUKHU BEH-
THWISATOPa C 2 MEXaHWYECKUMH XapaKTePUCTHKAMH DIIEKTPOIABUTATEIIS.
3anucaTh KOOPIWHATHI 3TUX TOYEK (YIJIOBYKD CKOPOCTH (., ®3, U MO-

MEHTBI My, Ms;) B TabI. 14.4.
Tabnuya 14.4

ﬂaHHbIe K pacuery HOTpC6JI$I€M0ﬁ MOMIHOCTHU BEHTUJIAATOPA
Ha 3 CKOPOCTSAX BpalllCHUA

Yri0Bast CKOPOCTh TPEXCKOPOCTHOTO
3JIEKTPOABUTATENS IPH paboTe My, Hm Py, kBT Ky, 0.€. | M, 0.e. | Py, kBt
C BEHTWISITOPOM ®, Paji/c
Bricmas o, = M..,= |P.= 1 Py, =
CpenHsis 0. = My.=
Hwusmras ws. = M. =
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Breluucnuthe A TOueK mepecedeHus] XapakTephcTHK (Tabm. 14.4)
3Ha4YeHHs MOIIHOCTHU (KBT) Ha Bajly BEHTHIIATOPA 10 (GopMyJIe

P,=M0,107. (14.2)

Boruucnuth Ko3(pQUUUEHT HArpy3KH 3JIEKTPOABHUIATENs Ui TOYEK
nepeceyeHrs XapakTEepUCTHK Mo (GopMmyIie

Kﬂar :})21/})}1 (143)

i

rae Py ;— HOMHHAQJIbHAS MOIIHOCTB JJICKTPOJBUIATENS] HA [-i XapakTte-
puctrke, KBT. TpeXCKOPOCTHOM 3JI€KTPOIBUIaTelIb HMEET TPH
HOMHMHAJIbHBIX 3HAYEHHST MOIIHOCTH.
Beruucnute KIIJI anexktpoaBuraresnis, pabOTaONIEro MPH BBICIICH,
CpeIHel 1 HU3IIeH CKOpOCTsIX BpaiieHus (Tadmn. 14.4), o ¢popmyiie

1
l-m, | (@/K )+K,, ’
up I+a

n, = (14.4)

Har

rae N, — HomuHanbHbld KIIJI snexktpoaBurarens, coOTBETCTBYET K= 1
Ha KaKION XapaKTepUCTUKE; TPEXCKOPOCTHON AIICKTPOBUTATENb
MMEET TPU HOMHUHATBHBIX 3HaueHus KI1/1;
o — KoapunueHt noreps; o ~ 0,5-0,7; mpunsts o = 0,6;
Kiar — KOOQOHUITHEHT HATPY3KH SICKTPOIBUTATEIIA.
Brruncnauts nmotpedisieMyto U3 CETH MOIIHOCTB JJIsl TPEX CKOPOCTEH
BpauieHus (tabia. 14.4) mo popmyie
P = i (14.5)

1i
i

* k nynkmy 4 nnana 3anuamusa. Ilone3ysce puc. 14.1 u xpusoii b,
ONpesenTs BpeMsi paboTel 7, Ha KaXIOW M3 3 paHee ONMpeaeeHHBIX
CKOpOCTEH BpalleHUs, 3aNMCaHHBIX B Ta0d. 14.4 (B OTHOCHTENBHBIX
equHnnax). Bpems padotsr 7, 3anmcath mo Gpopme tadi. 14.5.
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Puc. 14.1. Pacupenenenue BpeMeHn paboThl paboueii MaIliuHbI
B MHTEPBAJIC PETYJIMPOBAHHS CKOPOCTH BPALLCHHS:
A — ¢ peobnagaHueM BpeMEHH Ha HU3IIUX CKOPOCTAX BPAILCHUS;
b — co cpenHUM BpeMeHeM paboThl Ha HIKHHMX M BBICOKHX CKOPOCTSIX BPAILICHHS;
B — ¢ npeobnagannem BpeMeHH paboThl Ha BEICOKHX CKOPOCTSIX BPAIICHUS

ES
"l-‘-_\
N\‘
-'\-.____-

Tabnuya 14.5

OmnpeneneHre BpeMeH! padOThl yCTAHOBKU
Ha Ka)/10i1 CTYNEHHU YIJIOBOM CKOPOCTH BpalLEHUs

Vriosas Vrnosas B T* Boews T. 1
CKOPOCTh ®, paj/c CKOpPOCTh o', 0.c. peMit 4; -, 0. ¢ p ’
W,= 1 1
W =
®3c=
*
> Ti = > T=4000 4
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& 6 *
Omnpenenuts )7 Kak CyMMy BpeMeHU paOoThl 7, Ha KaXJIOM yda-
CTKE W HAlTH yJaenbHOe BpeMs

4000
T =—"
"TyT

B umcnurene ypaBhenus (14.6) 3ammcaHo oOiee Bpemsi paOOThI

(14.6)

T, ycranosku B roxy (4000 1).

B tabn. 14.5 oTHOCHTENbHBIC 3HAYEHUS YTJIOBOM CKOPOCTH HAUTH 110
* ®
YPaBHCHUAM 0)20 = (DZC /('OH 4 (DSC = ('030 /('OH
Bpemst paboThl Ha J1H000H CKOPOCTH OMPEACISeTCs CACIYIOIIUM 00-
pasom:

s

I =T,T,

i yn©t i °

(14.7)

Hanpumep, npu yriosoit ckopoctn oy ©, =1,0 (tabn. 14.5). ITpu
stoit yrioBoit ckopoctu I, =1 (puc. 14.1), snauur, 7, =T 1 Ao
YIJIOBO# CKOpocTH ®° = @, (Tabm. 14.5) mo puc. 14.1 Haiitu 3HaucHue
T;c . Cneposarensuo, 7, =T y,:[Tz*c UT. I

ITocne ompenmeneHUs BpeMEHH pabOTHl Ha KaXXIOW CKOPOCTH W TIO-
TpeOJIieMOi MOLIHOCTH Ha KaKIO0H cKopocTH 1o Gopmyiie (14.2) Haiitu
pacxol 3IEeKTPOIHEPTUH

W, =P,T +P,T, +P,T,P (14.8)

13¢™ 3¢

rne Py, Piac, Pi3c— TOTpeOasieMas MOIIHOCTh COOTBETCTBEHHO Ha BBIC-
et (mepBoit), cpenneit (BTopoi) U HU3MIEH (TpeTheil)
CKOPOCTSIX BpalleHus, KBT;
Ty, T, T5.— BpeMst pabOTBHI SIEKTPOABUTATENST COOTBETCTBEHHO Ha
BeIcIIell (mepBoit), cpenHeil (BTOpo¥) W HU3IIEH
(TpeTheit) CKOPOCTSAX BpaIICHHUS, .

* Kk nynkmy 5 naana 3anamusn. Ha puc. 14.2 nokazano motpebiaeHme
MOIIHOCTH B OTHOCUTEIILHBIX €AMHHUIAX MPU U3MEHCHHHU IOJIa4ul B OT-
HOCUTENbHBIX E€IWHHIIAX, CCITU PEryJIMpOBaTh MOJauy 3aJBMKKOW Ha
TpyOONPOBOIE TpPU OJHOCKOPOCTHOM DBIIEKTpojBUTaTene. [IpuHATH

109

0O =1, uro cooTBeTCTBYET Oy Ha BBICIIICI/I CKOPOCTH o . Hpyrue nonaun
COOTBETCTBYIOT CKOPOCTSIM Qz = cozc 51 Q3 = (1)3.C .

Pl
<
0,8 yd
//
0,6 ///
pd -
0.4 7
02
0 0,2 0,4 0,6 08  OF

Puc. 14.2. VI3menenune notpedisieMol MOLTHOCTH OT IIPOU3BOUTEIBHOCTH
BEHTHJIATOPA IIPU PETyYJIMPOBAHUH IO/IaUH 3aJBUXKKOI Ha TpyOOIIpoBoe

IlepeBoa OTHOCUTENBHBIX €AMHUI] MOIIHOCTH B MMEHOBAHHBIC BBI-
TIOJTHUTH 110 CIIEAYIOUINM (popMyTam:

P1Hp1:P1Ap1*'P1H;
Pl;{pZ Pl;[pZ PIH, (149)
Plﬂp3 Pl;[p3 Pll—n

rne Py; — notpebisiemMast MOITHOCTD Ha BBICIIEH CKOpOCTH (Toaue), KBT.
PesynbraThl BEIMUCIICHHI 3amucats B Tabm. 14.6.
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Tabnuya 14.6
JanHbIe K pacyeTy moTpedaseMoil MOLITHOCTH BEHTHIISTOPA
IPH PeryJINpPOBaHUH IIO1auH 33ABUKKON Ha TpyOonpoBoe

TloTpebiasiemMast MOIIHOCTE IMotpebnsiemast
Ionaua Bo3ayxa B
MIPU APOCCETUPOBAHUY 3aIBUKKOMN (1o puc. 14.2) le3 i »0€. MOIIHOCTh P1 pi kBT
*
Boicmas Q) = 1 1 Pipi=

* E3
Cpenssist O = 0y =

E3 E3
Husmras 05 = 03 =

* K nynkmy 6 naana 3anamusn. OUpeACTUTh MOTPEOIICMYIO dHEp-
ruto W, Ipu peryanpoBaHuM M0Ja4y BEHTHJIATOPA 3a/IBUKKOH Ha Tpy-
6ompoBojie 1o hopmyire

W _=F

Ip Iap 1

L+A8_,I,.+H, T, (14.10)

lop 2+ 2¢ 1op 37 3¢

ta€ Piyp 1, Pigp2, Pigps — TOTpeOisieMasl MOIIHOCTb COOTBETCTBEHHO Ha
BbICIIEl (TEpBOI), cpeaHell (BTOpol) U HU3IIEH
(Tpetbeit) nogauax, kBT;
T1, Ty, T5.— BpeMs pabOTHI AIIEKTPOJBUTATENS] COOTBETCTBEH-
HO Ha BbIcmIed (TepBoii), cpeaHel (BTOPOIl)
U HU3IIEeH (TpeThei) nojavax, 4.

* K nynKmy 7 naana 3auamus. DKOHOMHS DJIEKTPOIHEPTUH, KBT 1:
AW =Wy, — W,. (14:11)

DKOHOMHUS IIEKTPOIHEPTUH, %o:

AW
AW % = ="-100 %. (14.12)

Aap

KouTpoabHbie BOonpochI:

1. Kak u3MmeHsieTcs HOMUHAJIbHAS MOITHOCTh U MOMEHT JIBYXCKOPO-
CTHOTO SJIEKTPOABUTATEIIS TP MEPEKITIOUSHUH YHCIa TIOTI0COB?

2. Kakune cxembl coeiMHEHUsI 0OMOTOK BCTPEYAOTCS B ABYXCKOPOCT-
HOM 3JIeKTpojiBUTaresie?

3. CKONBKO JEKTPOMArHUTHBIX MyCKaTelel HyKHO AJIS pealn3aluu
CXEMBI IIEPEKIIIOYCHUSI OOMOTOK TPEXCKOPOCTHOI'O 3JIEKTPOABUTaTENs?
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[IpakTnueckoe 3anstue Ne 15

JHEPI'OCBEPEXEHME ITPU PET'YJIMPOBAHUH
CKOPOCTHU TPAHCIIOPTEPA

Lesb 3aHATHSA: OCBOMTH METOIUKY OIPENENICHHsI 3KOHOMHUH JJIEK-
TPOSHEPTHH OT PETYIHPOBAHUSA CKOPOCTH TPAHCIOPTEPOB B CPABHEHUU
C HEPETYIHPYEMbIM IIPUBOIOM.

3agaua. /{51 dnekTpoABUTATEINST CBOGTO BapHaHTa ONPENEIUTh KO-
HOMHUIO 3JICKTPOSHEPIHU OT PEryJIMpOBaHUS CKOPOCTH TPAaHCIIOPTEPOB
B CPaBHEHUH C HEPETYJIMPYEMBIM NPUBOJIOM. B perynupyemom npusoze
HCTIONB3YeTCsl IPeoOpa3oBaTeNb YaCTOTHI.

Bomnpocs! 1151 cCaMONIOATOTOBKHU:

1. Kakne TpaHcmopTeppl HUMEIOT MEXaHWYEeCKYI0 XapaKTEePHUCTUKY
C IIOCTOSIHHBIM MOMEHTOM COIIPOTHUBJICHUS OT CKOPOCTHU?

2. Ot vero 3aBUcUT 3 (EKT 3HEprocOepexeHus 11l TPAHCIIOPTEPOB?

Jlurepartypa:

1. ®omenkoB, A. II. DneKTponpuBOI CEIBCKOXO3SIMCTBEHHBIX Ma-
IIMH, arperaToB M MOTOYHBIX JIMHUM : yuyeOHUK / A. Il. domeHKoB. —
Mocksa : Konoc, 1984. — 288 c.

2. DHeprocOeperaroiye TEXHOJIOTHH JIEKTPOCHAOKEHNST HAPOJHOTO
X03HCTBa : MpakTH4YecKoe mocodue. B 5 kH. / mon pen. B. A. Benukoga.
Kn. 2. DueprocOepexenue B anekrpornpuBone / H. @. MnsnHCKUH,
IO. B. Poxanosckuii, A. O. I'opoB. — Mocksa : Beicimiag mkosna,
1989.-127 c.

Ilnaun 3anaTHA:
1. 3anucaTh KCXOIHBIC JAHHBIC MO BapuaHTaM u3 Tadm. 15.1.
2. Onpenenuth MOMEHT XOJIOCTOTO XOJa TpaHCIIOpTepa B OTHOCH-
TENBHBIX eINHUIAX.
*
3. Ioctpoutk 3aBucumoctr P, = f(Q) AN HEPEryIupyeMoro u pe-
TYJIHPYEeMOTo IPHUBOIOB TPAHCIIOPTEPA.
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4. Onpenenuth MOTPeOIIEMble MOITHOCTH TPH BCEX 3aaHHBIX IPO-
W3BOJUTEIBHOCTAX JUIS PETYIMPYEMOrO M HEPEryJIUPYyeMOTo 3JIEeKTPO-
MIPUBOJIOB.

5. OnpeaenuTs BpeMs padOTHI TPaHCIIOPTEpa Ha KaXKIOH TTPOU3BOIN-
TENBbHOCTH. [IpHHATH CPEHUN 3aKOH PACIpECICHUs] CKOPOCTH B JHMa-
Ma30He peryIUpOBaHUsL.

6. OnpenemuTh SKOHOMHIO DIIEKTPOIHEPTHU TIPU PEryIHPOBAHUM
CKOPOCTH TPAHCIOPTEPA B CPABHEHUH C HEPETYIIUPYEMBIM MPHUBOIOM.

MeToanuecKkue yKa3aHus:

* Kk nyukmy 1 naana 3anamus. 3anucath UCXOJHbIE NaHHBIE MO Ba-
puanTaMm u3 Tabmn. 15.1.
Tabnuya 15.1

WcxonHple TaHHBIC

— CHmKeHne
= = ow g = <1) TIPOU3BOAUTEIIBHOCTH
b5 s 2 E e TPaHCIIOPTEpa IO OTHOLIEHHIO

3 5 ’E 5 8, g . = OE K HOMUHAJIbHOM NPOU3BOAU-

E W E E E B (H) QO) é g TCJIBHOCTU Ha BEJIMUMHY ITIOJa4YU
e | 8558, | 8% o 52 3 £ 5
g EEEm |E8e| E684 E L . , R
S| 2ES% |Z87:| 5izc EE AQH | AQL | AQN
@ HERS |[ER S| »EE = &
1 2 3 4 5 6 7 8
1 11 87 0,20 0,9 0,1 0,2 0,5
2 15 88 0,25 0,9 0,1 0,2 0,6
3 18,5 88,5 0,30 0,9 0,1 0,2 0,7
4 22 88,5 0,35 0,9 0,1 0,3 0,5
5 30 90,5 0,40 0,9 0,1 0,3 0,6
6 37 90 0,45 0,9 0,1 0,3 0,7
7 45 91 0,5 0,9 0,1 0,2 0,5
8 55 91 0,55 0,9 0,1 0,4 0,5
9 75 91 0,6 0,9 0,1 0,4 0,6
10 90 92 0,20 0,9 0,1 0,4 0,7
11 11 87,5 0,25 0,85 0,2 0,3 0,4
12 15 88,5 0,30 0,85 0,2 0,3 0,5
13 18,5 89,5 0,35 0,85 0,2 0,3 0,6
14 22 90 0,40 0,85 0,2 0,3 0,7
15 30 91 0,45 0,85 0,2 0,4 0,5
16 37 91 0,5 0,85 0,2 0,4 0,6
17 45 92 0,55 0,85 0,2 0,4 0,7
18 55 92,5 0,6 0,85 0,2 0,3 0,5
19 75 93 0,20 0,85 0,2 0,3 0,5
20 90 93 0,25 0,85 0,2 0,3 0,5
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Oxkonuanue maobn. 15.1

1 2 3 4 5 6 7 8
21 11 86 0,30 0,8 0,3 0.4 0,5
22 15 87,5 0,35 0,8 0,3 0,4 0,6
23 18,5 88 0,40 0,8 0,3 0,4 0,7
24 22 90 0,45 0,8 0,3 0,5 0,6
25 30 90,5 0,5 0,8 0,3 0,5 0,7
26 37 91 0,55 0,8 0,3 0,6 0,7
27 45 91,5 0,6 0,8 0,2 0,4 0,6
28 55 91,5 0,20 0,8 0,1 0,3 0,5
29 75 92 0,25 0,8 0,3 0,5 0,7
30 90 93 0,30 0,8 0,1 0,3 0,6

Jannble a7IeKTpoaBHTartests (1o BapUaHTy) 3armmcarh 1o gopme taom. 15.2.
Tabauya 15.2

HcxonHble TaHHBIE TIO BAPHAHTY

MomnHocTs |HoMUHUHATLHBIH Ycunue HomuHnanpnblii |  CHUKEHHE IPOU3BOJIH-
snextpoasu- | KIIJ anexrpo- |Tpancnoptepa| KIIJ pexykro- | TEIbHOCTH TpaHCIOpPTEPa

g rarens Py, |ABUTaTens Ny, % | NpH X0I0- pa Np.u, 0.€. 110 OTHOILEHHUIO K HOMU-

= kBt CTOM X0Jie HaJIbHOM MPOU3BOJUTENb-

§ Fix/Froms HOCTH Ha BENMMHY NONAYH
o.c. AQZ = AQ3 = AQ4 =

* K nyHKmy 2 naana 3anamus. MOMEHT XOJIOCTOTO XOAa TPaHCIOp-
Tepa MpHU MOCTOSHHOM CKOPOCTH TPAHCIOPTEpa B OTHOCUTENBHBIX €lIU-
HUIaX ompeaessiercs mo Gopmyie

* F .
M“:A.L, (15.1)
FHOM np.x.x

rae Npxx — KIIJ| pemykTopa mpH XOJOCTOM XOJ€; ONPEAETAETCS IO

01— XX

puc. 15.1 npu MOMEHTE Ha By —— =
IOJI.LH F;{OM

Bytouiel M. Hampumep, eciu Fy x/Fuon = 0,2 ¥ 1p» = 0,9, TO Ha TMHUN
0,9

U KPUBOM, COOTBETCT-

Mpu = 0,9 Haxomnm m . = 0,68. Torna M =0,2 = 0,264 .

b

* K nynkmy 3 naana 3anamus. I10CTPOUTH 3aBUCHMOCTH MOIIHOCTH
Ha BajJy OT MPOM3BOAUTEILHOCTH TpaHcmoprepa P = fi(Q), kak mokasa-
HO Ha puc. 15.2 (macmrad: 1 cm = 0,1 o.e.).
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Puc. 15.1. U3menenne KI1J] pexyxropos
¢ 3y04aThIMU IepeiayaMy OT Harpy3Ku

P *
-
0.8 ///
4
a
ped
0.6 ¥ 2
v
0,4 —=2
l!)ll\ *
0,2

0 02 04 06 08 QF

Puc. 15.2. 3aBUCHMOCTH MOIITHOCTH Ha BaJLy TPAHCIIOPTEPA
OT NPOU3BOAUTEIHHOCTH MIPH HEPETYIUPYEMOM (a)
U peryimpyemMoM (6) npuBoaax

3aBucuMocts P'= £{(Q") /I HeperyaupyeMoro IpHBOAa CTPOMTCS 10
JIBYM TOYKaM: 1-s TOUKa: Q*= 1 mpu P'= 1; 2-1 TOUKa: P'= Px.x* npu Q*= 0.
3asucumocts P'= f(Q°) s PETYIHPYEMOTO TPUBO/A CTPOUTCS TIO
toukam: 1-s1 Touka: Q =lu P'=1; 2-s Touka: P=0u Q" =0.
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* Kk nynkmy 4 naana 3anamus. CKOpOCTb TpaHCIIOPTEpa MPHU PeETy-
JTUPOBaHUY (B OTHOCHTENHHBIX €AUHULAX ) TTPONOPIMOHAIEHA TPOU3BO-
TUTENBHOCTH TpaHcmopTepa. Hailth mMpou3BOAMTENHHOCTH, IS KOTO-
pBIX TpeOyeTCs ONpeaenuTh MOIHOCTh Ha Bally TpaHCIIOpTEpa, o Clie-
IyroImuM GopMyiam:

* *
o =0 =1
* * *
m=0,=1-A0,; (15.4)
* * *
03 = 0;=1-AQ0;;
* * s
=0, =1-AQ,.

* Kk nynkmy 5 naana 3auamus. T1onb3ysch TOCTPOSHHON 3aBUCHMO-
cteio P = f0), puc. 15.2 (nuHust 6), ONpPESEIUTh MOIIHOCTh HA BAIy
PEryJIupyeMoro SJIEKTPONPHBOJIA TPAaHCIOpTepa (B OTHOCHTEIBHBIX
emunuuax, P, P, P, P, P, P.,, P,,) 1ns 3HaYeHWH MpOM3BOH-
TEIBHOCTH, HalWeHHBIX 10 (opmyne (15.4). Pe3ynabTaTsl moucka 3amu-

catb 1o gopme Tadi. 15.3.

Tabnuya 15.3
JlaHHBIE K pacueTy moTpedIsieMOil MOLITHOCTH
JIEKTPOJIBUraTENsl PEryIUPyeMOro TpaHCIopTepa

MouHoCTh Ha Baly Tlorpednsemas mMor-
MouHocTs Ha Baly
TPaHCTIOPTEPA DY Pery- TpaHCIIopTepa Mpu HOCTB TIPH PETYJIH-
IpoussoauTen- peryJMpoBaHMU CKOPO- POBAHUHU CKOPOCTH
JMPOBAHUM CKOPOCTH
HOCTb TPaHCIIOpTEPA
* cru Bpamenus P Bpamenus B ., kBt
Bpamenus P, 0.e. i of
kBt
* 3 _ P —
0 =1 F,=1 b= I
* 3
Q2 = an -
* *
Q3 = Fi=
* P*
Q4 = 04

[lepeBecTrn MOLIHOCTB, ONPEAETICHHYIO B OTHOCUTENBHBIX €AMHHUIIAX
UL PeryJMpyeMoro 3JeKTponpuBoja TpaHcHoprepa (tadbm. 15.3),
B UMEHOBaHHbIC eMHUIIBI (KBT) o ¢opmyiie

P,=P.P

i~ H?

rne P, — HOMUHaNIbHAast MOLTHOCTb JIEKTPOIBUraTess, KBT.
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[ToTpebnsiemass U3 CETH MOIIHOCTH NMPU PErYJIMPOBAHHU CKOPOCTU
BpallleHUs] TpaHCIIopTepa (YeTBepThIid cTonber Tadm. 15.3) ompenenser-
cs o opmyie

B =7, (15.6)
nH

rIe 1, — HomuHansHBH KI1J] anexTpomsurarens, o.e. 3nauenne KIIJI orm-
penemuts o Tab. 13.1 mia koaddurmenrta Harpysku 1,00. [Ipu perymm-
POBaHHM CKOPOCTH BpAIEHMS C IOMOIIBIO IPEe0oOpa3oBaTeIs HYaCTOTHI
KITJI amexTpoaBuraresiss u3MEHSIETCsl HECYIIECTBEHHO, TTOITOMY ISl BCEX

3HAYEHUH MMPONU3BOAUTEIIBHOCTU CUUTATh €0 ITIOCTOAHHBIM.
[onb3ysch TOCTPOEHHOH 3aBucHMOcThi0 P = AQ), puc. 15.2 (-
HUS @), OTIPEICTNTHh MOIITHOCTh Ha BajJly HEPETYIHNPYEMOTO IIEKTPOIPH-

BOJIa TPaHCMopTepa (B OTHOCHTENbHBIX emununax B, P, B, P, ) ais
3HAYCHHI MPOU3BOIUTEIHLHOCTH, HaileHHBIX 1o ¢opmyne (15.4). Pe-
3yJbTATHI MTOKCKA 3amucaTh 1o ¢popme tadm. 15.4.

Tabauya 15.4
Jlannble K pacyeTy notpedsieMoll MOLIHOCTH
9IICKTPOIBUTATENSl HEPETyIMPYEMOTr0 TPaHCIIOpTEpa

Iorpednsaemas
Tpou3Bo- MOoIIHOCTh Ha Bay MOIIHOCTb HEpery-
TEJIBHOCTh HEpErympyemMoro F, kBr | K ,oe| M;>0¢ JHpyCMOT0 TpaHe-
TPAHCIOPTEPA | rpapcrioprepa Pl* ,0.€. noprepa B; , kBr
Sk — —
O =1 B'=1 P,= = A=
* 5
0,= P = P, =
* 5
Q3 — P3 = P3 =
: P = P =
Q4 = 4= 4

Brraucnuth k03¢ GUIMEHT HArpy3ku (3IIEKTPOABUTATENST HEpEryIIu-
pyeMoro Tpancnoprepa) mno gopmyie

Ky =P/P.s (15.7)

rae Py, — HOMHUHAJIbHAs MOIITHOCTb 3JIEKTPOABHUTaTeNs, KBT.
Beruncnuts KITJI a5ekTpoiBUratresis HEperyiaiupyeMoro TpaHCIopTe-
pa MOILIHOCTH Ha Baiy P,, P3, P4 (Tabn. 15.4) mo popmyne
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1
1-n, | (/K

: (15.8)
)+Kﬂal'

n, I+a

Har

rze 1, — HoMuHaneHb KITJ snekrponsurarens, cooTBETCTBYET Kir= 1,0;
o — k03 unmeHT notepsp; o, < 0,5-0,7; npunars o = 0,6;
Kiar — K03 OHUITUEHT HATPy3KH DIEKTPOIBUTATEIIS, O. €.
Breranciauts moTpedsieMyIo dJEeKTPOABUTATENIEM U3 CETH MOIHOCTh
JUIS Harpy30K Ha Bany P, P;, P, (Tabn. 15.4) no dhopmyie

Jy (15.9)

"N:
* K nynkmy 6 nnana 3anamus. [IpuHaT BpeMs padOTHI TpaHCIIOpTEPa
B roxy pasroi 4000 u.

Iome3ysics puc. 15.3 u kpuBoii b, onpexennts Bpems padotsl 7, Ha

KQXKIO0W U3 4 paHee ONpe/IeTICHHBIX MPOU3BOIUTEILHOCTEH, 3aITMCaHHbBIX
B Tabm. 15.3 u Tabmn. 15.4 (B OTHOCUTENBHBIX eAMHAIAX ). Bpems paboThl

T 3anmcars o ¢popme Tabu. 15.5.

T*
e

s /

. / |

MR / /

0,5 = /

0.4 / -

My / /
/

0.2

0,1

L—
|
i

0 01 02 03 04 05 06 07 08 09 o

Puc. 15.3. Pacupenesnenue BpeMeHH paboThl paboueii MaIlinHbl
B MHTEPBAJIE PETYINPOBAHNS CKOPOCTH BPAIICHHUS:
A — ¢ npeobnagaHneM BPEeMEHH Ha HU3IINX CKOPOCTSIX BPAILCHHS;
b — co cpesHuM BpeMeHeM paboThl Ha HIKHHMX M BBICOKHX CKOPOCTSIX BPAILICHHS;
B — ¢ npeobnagannem BpeMeHH paboThl Ha BEICOKHX CKOPOCTSIX BPAIICHUS
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Tabnuya 15.5

Omnpezenenne BpeMeHH PadOThl YCTaHOBKH
Ha KQ)XI0H CTYIIEHHU IIPOU3BOUTEIHLHOCTH TPAHCIIOpTEpa

HpOTM;:}?Cﬂ:;gJTl::;) cre Bpems 7:.* ,0.¢€. Bpewms 7T}, 1
"
0 -1 1
*
0,=
"
Q3 =
"
Q4 =
5 T = > T =4000

S'T" onpenenuTh Kak CyMMy BpeMeHH paGoThl I, Ha KaIOM ydacT-
K€ U HaWTH YJEIbHOE BpeMs
4000
T, = ZT* )
B uucnutene ypaBuenus (15.10) 3ammcano oOmiee Bpemsi paOOTHI
Ta6 ycTaHOBKH B roxy (4000 u).

Bpems paboThl ¢ 11060# TPOU3BOANUTENBHOCTHIO OMPEEIIAETCS Clie-
JIyIOITUM 00pa3oMm:

(15.10)

*

T =TT

i yn©i ot

(15.11)

* K HYHKmMY 7 NAaHa 3aHAMUA
Pacxon sHepruu B HeperyImpyeMoM 3JIEKTPOIIPUBOJE TPaHCIIOpTEpa:

W,y =BT, + BT, + BT, + BT, (15.12)

HP =
Pacxop sHeprum B perynupyeMoMm 3IeKTPOIIPUBOJIE TpaHCTIOpTEpa:
Wo =BT+ ool + BTy + BT, (15.13)

OKOHOMHS NEKTPOIHEPTUH, KBT-u:

AW =W, =W, . (15.14)
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OKOHOMHS NEKTPOIHEPTUH, Yo:
AWzﬁV—W-IOO %. (15.15)

Hp

KoHTpoJibHbIE BONIPOCHI:

1. Kak m3mensercss KI1/] penykTopa 1 3JIEKTPOIBHUTATENS OT HATPy3-
ku Ha Bany? [locTpoiite KprBbIe U3MEHEHHSI STUX BEIHYUH.

2. IlocTpoiite rpaguyeckue 3aBUCHUMOCTH, TIOKa3bIBAIONINE H3MEHE-
HUE TIOTPEOISIEMON MOIIHOCTH PETYJIMPYEMOTO0 WM HEPEryJIUPyeMOro
AIEKTPOTIPUBOJIOB OT MPOU3BOIUTEIFHOCTH TPAHCIIOPTEPA.
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[IpaxTrueckoe 3anstue Ne 16

HEPI'OCBEPEXXEHUE ITPU HEPEXO/HBIX
INPOLECCAX B QJIEKTPOITPUBO/JE

Leab 3aHATHA: OCBOUTH METOJMKY pacdera MOTeph MPU MEPEXOTHBIX
MpoIieccax B 3JIEKTPOMPUBO/IE C BO3MOKHOCTHIO SHEPTOCOEPEIKEHHUS.

3agauu:

1. Inss OTHOCKOPOCTHOTO 3JIEKTPOJBUTATENS OIMPENEIUTh IHEPTo-
cOeperaromnuii ciocod TOPMOKEHUS TIPH CISAYIOMIHNX YCIOBUAX:

—pasz0der W TOPMOXEHHE MPOTHBOBKIIOUECHHEM 3JIEKTPOIBUTATEIS
OCYIIECTBISIFOTCS BXOJIOCTYFO, 0€3 Harpy3Ky Ha Bay;

— HpHBeIIeHHBIfI MOMCHT HMHEpPIHKU Ha Bally DJJICKTPOJABUIraTEIIA CO-
craBisieT 4J, 4

— IMHAMUYECKOE TOPMOKEHHE OCYIIECTBIIIETCS TOCTOSTHHBIM TOKOM,
MPEBBIIAIONTNM HOMUHAIBHBIA TOK 3JEKTPOJIBHTATENS B 2 pasa.

2. JInst TpEXCKOPOCTHOTO 3JIEKTPOABHIATENS ONPEACTUTh dHeprocoe-
perarolue yCIOBHs MTyCKa MPH CIEAYIONINX yCIOBUIX:

— pas0er ocyIIecTBIseTCA BXOJIOCTYI0, 0€3 Harpy3KH Ha Baly;

— MPUBEJICHHBII MOMEHT WHEPIHH Ha Bally JJIEKTPOJBHIaTEIsl CO-
craBiseT 4J, .

Bomnpocel AJ1s1 cAMONIOATOTOBKH:
1. UTO MOHMMAIOT IO/ TIEPEXOTHBIMH TIPOIIECCAMH B DIICKTPONPHBOIC?
2. Kakue BHIIBI 3JIEKTPUIECKOTO TOPMOKEHUST BaM M3BECTHBI?

Jluteparypa:

1. Ynmnkwe, M. I'. OOnmuit Kypc 3IeKTPOITPUBOAA | YISOHUK IS BY-
30B / M. I'. Ynmukus, A. C. Canmnep. — 6-¢ m3a1. — MockBa : DHeprous-
nar, 1981. — 576 c.

2. DHeprocOeperarmnme TEXHOJOTUN AIEKTPOCHAOKEHHSI HAPOTHOTO
XO03sTiCcTBa : MpakTHIeckoe nocobme. B 5 xu. / mox pen. B. A. Bennkosa.
Ku. 2. Dmueprocoepekenune B snextponpusoae/ H. @. UnbuHckui,
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IO. B. Poxanosckuii, A. O. I'opHoB. — MockBa : Beicimias mkosna,
1989. - 127 c.

IInan 3ansAaTHA:

1. Beimucats McXOHbIE JaHHBIE 10 CBOEMY BapHaHTy U3 Tadiu. 16.1.

2. OnpenenuThb NOTEPH SFHEPTUM NPH ITyCKEe aCHHXPOHHOT'O 3JIEKTPOIBHU-
ratejs ¢ KOpOTKO3aMKHYTBHIM POTOPOM IIPY OTCYTCTBHH HAarpy3KHd Ha Bajy.

3. OmpenenuTh NOTEPU PHEPIHU HPU TOPMOXKEHUHU NPOTHBOBKIIIOYE-
HUEM aCHHXPOHHOTO 3JICKTPOJBUIATENS ¢ KOPOTKO3AMKHYTBIM POTOPOM.

4. OnpenenuTh NOTEPH PHEPTUM IPU JUHAMHUYECKOM TOPMOXKECHUHU
ACHHXPOHHOTO 3JEKTPOJBUIATENS ¢ KOPOTKO3aMKHYTBIM POTOPOM.

5. Bemmmcats u3 Tabm. 14.1 mapamMeTphl TPEXCKOPOCTHOTO 3JIEKTPO-
JBUraTeNIs [0 CBOEMY BapHUaHTY.

6. OnpenesnTh NOTEPH HEPIUU NIPU NPSIMOM IIyCKE TPEXCKOPOCTHO-
IO JIEKTPOJIBUTATENSI HA BBICITYIO CKOPOCTb.

7. OmpenenuTh MOTEPU SHEPIHU NPH CTYIEHYATOM IIyCKE TPEXCKO-
POCTHOTO 3JIEKTPOABUraTENs HA BBICIIYIO CKOPOCTb.

8. Ompenenutsb 3P hekT dHEProcOSPEKCHHSI IPU CTYIICHIATOM ITyCKE
TPEXCKOPOCTHOT'O 3JIEKTPOJBUTATENS HA BBICUIYIO CKOPOCTb.

MeToanuyeckue yKa3zaHus:

* k nynkmy 1 nnana 3anamua. Beimucats mapaMeTpsl dJIEKTPOABH-

rareis u3 Tadmn. 16.1 B Tadu. 16.2.
Tabnuya 16.1
WcxonHple TaHHBIC

. IIpusenennoe
PR conpoTusieHue (a3bl IIpuBenenHoe Tpusenenroe
M |8 B HMHyKTUBHOE
2| 5g9= 00OMOTKH, 0.€. IJIaBHOE MHTYK-
Tunopasmep E & 5EE THBHOE COTIO- CONpPOTHUBJICHUE
onekrpoxsura- | % 1 | S 2 N paccesHus
EE 4| craropa poropa '
g eI g9 g g'\ . tuBieHne X i 0OMOTKH POTO-
g SE£1285] R R, ”
S zg 2 gEg 1 2 o.e. paX) ,o.e
m T = |=at
1 2 3 4 5 6 7 8
1| 4A132M2¥3 | 11 |0,023 0,040 0,025 42 0,12
2| 4A160S2Y3 | 15 [0,048| 0,052 0,022 4,0 0,12
31 4A160M2VY3 | 18,5 | 0,053 0,049 0,022 4,5 0,12
4| 4A18082v3 | 22 10,070 | 0,039 0,020 3,6 0,11
5| 4A180M2V¥3 | 30 | 0,085 0,030 0,018 3.8 0,11
6 | 4A200M2Y3 | 37 [0,150| 0,029 0,021 4,1 0,12
7| 4A200L2Y3 | 45 [0,170| 0,027 0,002 4,9 0,13
8 | 4A225M2V3 | 55 | 0,250 0,026 0,019 5,6 0,12
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Oxkonuanue mabn. 16.1

1 2 3 4 5 6 7 8
9| 4A25082¥3 | 75 | 0470 0,021 0,015 4,8 0,13
10{ 4A250M2V3 | 90 | 0,520 0,020 0,016 5,2 0,13
11| 4AB2M4VY3 | 11 ]0,040 0,043 0,032 32 0,13
12| 4A16084Y3 | 15 0,100 0,047 0,025 4,0 0,13
13| 4A160M4V3 | 18,5 | 0,130 0,042 0,024 4,3 0,13
14| 4A18084Y3 | 22 0,190 0,041 0,021 4,0 0,12
15] 4A180M4VY3 | 30 |0,230 0,034 0,018 39 0,12
16| 4A200M4VY3 | 37 10,370 0,039 0,018 4,4 0,14
17| 4A200L4Y3 | 45 0,450 0,034 0,017 4,6 0,14
18| 4A225M4V3 | 55 0,640 0,027 0,015 4,2 0,14
19| 4A25084Y3 | 75 |1,000 0,025 0,014 4,4 0,11
20| 4A250M4VY3 | 90 | 1,200 0,024 0,014 5,0 0,12
21| 4A160S86Y3 | 11 0,140 0,073 0,030 3,0 0,15
22| 4A160M6Y3 | 15 0,180 0,062 0,028 3,0 0,16
23| 4A180M6Y3 | 18,5 | 0,220 0,056 0,026 2,9 0,13
24| 4A200M6Y3 | 22 | 0,400 0,050 0,024 4,1 0,14
25| 4A200L6Y3 | 30 | 0,450 0,046 0,022 3,7 0,13
26| 4A225M6Y3 | 37 0,740 0,042 0,019 3,7 0,13
27| 4A25086Y3 | 45 | 1,200 0,037 0,015 3.8 0,14
28| 4A250M6Y3 | 55 | 1,300 0,034 0,014 34 0,13
29| 4A28086Y3 | 75 2,900 0,032 0,021 3,7 0,13
30| 4A280M6Y3 | 90 34 0,030 0,019 3,5 0,12

Tabnuya 16.2

Hcxonnsle JaHHbBIE IO BappaHTy

Tunopasmep
Bapuanr | anekrponsura-
TeIst

Py, J 2 * * X' N
«Br b KI'M™ | Ry ,o0.e. | Ry ,0.e 0.e.| X, ,o.e

* Kk nynkmy 2 naana 3auamus. llotepu sHepruu mpH MycKe acHH-
XPOHHOTO 3JIEKTPOJBUraTeisi ¢ KOPOTKO3aMKHYTBIM POTOPOM IIPU OTCYT-
CTBHM MOMEHTA COTIPOTHBIICHHS Ha BaJly JIEKTPOABUTATENs (ITyCK BXOJIO-
CTYIO) ONpPEAEISIIOTCS BeIpaXkeHueMm, JIx:

2

AN K
AW, :%0 1+R_1

; 16.1
R (16.1)
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riae Jy, — IPUBEACHHbIM MOMEHT MHEPLUH, KL-M?; Jyp = 4J, 13
Mo — YTJIOBask CHHXPOHHASE CKOPOCTh 3JCKTPOMArHUTHOTO TIOJS,
pan/c; npu 2 momocax ®g = 314 pan/c; npu 4 moimrocax
o = 157 pan/c; mpu 6 nonrocax wy = 104,66 pan/c;
le*, R;— MPUBEICHHBIC COMPOTHBICHHS (a3bl OOMOTKH CTaTOpa U PO-
TOpa, 0.¢. (Tabdm. 16.1).

* Kk nynkmy 3 naana 3anamud. 1lotepu SHEPrUM NPU TOPMOKEHUH
[IPOTUBOBK/IIOUCHHUEM:
AW, . =3AW,. (16.2)

* k nynkmy 4 nnana 3anamus. llotepu SHEPTUH MPH JTUHAMHYECKOM
TOPMOKEHUU:

AW, =AW, +AW,, (16.3)

rae AW, — moTepu SHEPTHH B OOMOTKE CTaTOpa MPHU MPOTEKAHUH MTOCTO-
STHHOTO TOKa B030yxneHus, Jx;
AW, — KHHETHYECKasl DPHEPTHUS Bpallaromerocs poropa, Jx:
2
J wp@o
AW =——. (16.4)
2
[Torepu »Heprun B 0OMOTKE CTaTopa MpH MPOTEKAHUH MOCTOSTHHOTO
TOKa BO30YXXICHHA MO ABYM OOMOTKAM CTaTopa OIMpPENEeysIIOTCS BBIpa-
KEHHEM

AW, =I'2R¢t (16.5)

1"n1?

rae [, — MOCTOSHHBIN TOK NP THHAMIYECKOM TOPMOXKEHUH, A; IPUHSTH
I,= 21, tne I,; — HOMUHAJIbHBIA TOK 3JIEKTPOJIBUTATENsA, A;
R, — conporuBieHre 0OMOTKHU cTaTtopa ekrpoaBurateis, OM; 3Haue-

1*
HHE CONPOTUBJIEHNS 0OMOTKH cTatopa R, (o. e.) (Tabn. 16.1), me-

pecuurath o Gopmyiie (16.11) B umeHoBaHHBIE eAnHULEI (OM);
tyr — BpeMs IMHAMUYECKOTO TOPMOXKEHHS DIICKTPOIBUTATEIS, C.
Bpemst IHHAMIYECKOTO TOPMOKEHHUS OMIPEACTUTh IO GopMyIie

1
t.=T,| 155 + , (16.6)
. AT

KT
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rae 7, — PJAEKTpOMEeXaHU4ecKasi MOCTOSIHHAS BPEMEHU JJIEKTPOJBHUTaTe-
1, C;
S kur— KPUTHUECKOE CKOJBKEHUE TIPH JMHAMUYICCKOM TOPMOKEHHH, O.€.
DNeKTpoMeXaHUYECKas MOCTOSIHHASI BPEMEHH 3JICKTpoaBuUratens 1,
ompezaensieTcs mo Gopmyse

B an(uo

M

K.T

: (16.7)

rie My ; — KpUTUYECKUA MOMEHT NpY TUHAMUYECKOM TOpMOKeHuH, H-m:

3]32K3x'*2Ulq)
M_ = it S (16.8)
T 20, (x}’l + X, )I

1H

rae x}'l*, X;** MPHUBEICHHOE HMHAYKTHBHOE CONPOTHBIICHHE HaMarHHYH-

BaIOIICH 1IeMM M MPHUBEACHHOE COMPOTUBICHHE OOMOTKH
poropa, o. . (Tadim. 16.1);

I,s — ICPEMEHHBIN TOK, SKBUBAJICHTHBIH MOCTOSIHHOMY [; TIO
BEJIMYMHE CO3JaBAEMOI0 MATHUTHOTO TONs, A; Iy =
0,816/, mpu cxeme OOMOTOK «3BE3/1a» W TMOAKIIOYCHUH
MOCTOSIHHOTO TOKA K JIBYM (hazam;

U,y — HOMuHaNBHOE (hasHoe Hanpsokenue, B; Uiy = 220 B;

1,;; — HOMUHAJIBHBIN TOK 3JICKTPOABUraTeNIsA, A

1000P,

=" (16.9)
3Ulq) cosoQ,mn,

1

€ COSPy U T, — HOMUHAJIBHBIH KO3((UIIMEHT MOIIHOCTH ¥ HOMUHAJIb-
Hb1i KI1/] anexkrpoasuraresns, o. €.
Kputnueckoe ckoiabkeHUe NpU THHAMHUYECKOM TOPMOXKEHUU:
R
S =—2 (16.10)

K.JA.T rx 2

=—
X, +X,

*
rae R; — NPUBCACHHOC K 00MOTKE cTaTopa aKTUBHOC COIIPOTHUBJICHUE

0OMOTKH poTopa, 0. €. (mo tadmn. 16.1).
Comnporusnenne oOMoTkH 1 (a3sl, Om:
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I Ul
=R —*. (16.11)
1a

CpaBHUTH TIOTEPH DHEPTHH MPH TOPMOKEHUH MPOTHUBOBKIIOYEHUEM
C TOTepel SHEpruy IpHU TUHAMHUYECKOM TOPMOXKEHHH M BBHIOpAaTh Hau-
60s1e€ PKOHOMUYHBIN BapHaHT.

* K nynkmy 5 naana 3anamus. Beimucats u3 tabn. 14.1 mo coemy
BapHaHTY MIapaMeTpbl TPEXCKOPOCTHOIO 3JIeKTpoaBUraTess B Tadm. 16.3.

Tabauya 16.3

ﬂaHHHe TPEXCKOPOCTHOT'O JICKTPOABUTATEIISL

ComnpoTHBiieHHE MomeHT
HHEPLHU

P, kBt | 1y, % |[coso, 0.e.| Sy, % . . otona J.
Rl’ ,0.€. R; 0. | PoTOP S
KI'M

Bapuaur
Twumn smek-
TPOJBHTA-
TN
Yucno
OJIFOCOB

* K nynkmy 6 naana 3anamus. Ilpyu mpsMoM ycKe TPEXCKOPOCTHO-
T'O DJIEKTPOIBUTATENS Cpa3y Ha BEHICIIYIO CKOPOCTh ITOTEPH DHEPTHH CO-
craBsr, JIx:

2 1
R
AW, =J, 2w T | (16.12)
2 R2.03

TAC Wp3— CUHXPOHHAsA CKOPOCTb J3JICKTPOMAIHWUTHOI'O MOJIA IPU HAUMCHb-

meM 4YHuCJIC ITOJIFOCOB, paL[/c. I/IH,I[eKC «03» o3Havaer TPEThIO,
I

BBICIIIYIO CKOPOCTb. 3Ha4yeHus R, ,,

Ry’ ,; B3sTh 13 a0 16.3.

* K nynkmy 7 naaua 3aHamus. Ilpu cTyneHUaToM IIyCKe JIEKTpPO-
JBUraTessl CHayajaa Ha HU3LIYI0 CKOPOCTh, IOTOM Ha CPEJHIO U, HAKO-
Hell, Ha BBICIIYIO CKOPOCTH NMOTEPH SHEPTUU COCTABSIT:

AW, =AW, + AW, + AW, (16.13)
rae AWy, AW,, AW; — notepu 3HEpruu Ha KaxKIou CTyneHH mycka, JIx.

Ha nepBoii cTynieHu mycka noTepu SHEPTUM COCTABSAT:
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2 r

R
Alean% Lo (16.14)
2,01

Ha BTOpOIt cTymnenu mycka HauabHasi CKOPOCTb — My, @ KOHEUHAS — M.
H3MeHeHne CKOpoCcTH A®g, COCTABMT:

Aoy, = oy, —0,, . (16.15)
Torna
Aw; R
AW, =J, —2w| e (16.16)
2 R2,02

Ha Tpetneil cTrynern CKOpOCTH HadallbHas YTJIOBash CKOPOCTH €CTh
(2, @ KOHEUHAS — Wg3. VI3MEHEHNE CKOPOCTH COCTABUT:

Ay, = 0y; — 0, . (16.17)
Torma
Aw; R,
AW, =J, =20 140 | (16.18)

2,03

* Kk nynkmy 8 nnana 3anamua. CpaBHUTH NOTEPU SHEPTUH NPH TPs-
MOM M TpU CTYNEHYaTOM ITyCKax 3jeKTpoaBuraresns. Omnpeaenuts, BO
CKOJIBKO a3 MOTEpH PHEPrHH NPH MPSIMOM ITycke OOJbIle, YeM MOTepH
SHEPTUH TPH CTYTICHYATOM ITyCKE DIICKTPOBUTATEIIS.

KoHTpo/bHBIE BONIPOCHI:

1. HazoBuTe BHABI 3JEKTPUYECKOrOo TOpMOKeHus. KakoBbl xapak-
TepHBIE 0COOEHHOCTH Kaxkaoro Buaa? Kak oHM peaian3yloTcs B PUBOJIE
C aCHHXPOHHBIM 3JIEKTPOABHUTaTEIIEM ?

2. [loctpoiite rpaduki MEXaHMYECKUX XaPAKTEPUCTHUK aCHHXPOHHO-
IO DJIEKTPOJBUTATEINS I BCEX BHIOB TOPMOXKEHUS.
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[IpakTnueckoe 3anstue Ne 17

HATI'PEB ! OXJVIA’KJIAEHUE JIEKTPOJABUI'ATEJIA
B PE:KUMAX PABOTHI S1, S2, S3

Lesb 3aHATHSA: HAYYUTHCS PACCUUTHIBATH TEMIIEPATypy OOMOTKH
JNEKTPOJIBUTATENS B PA3IMUHBIX PEKUMax paOOThI AJIEKTPOIIPUBO/IA.

3agava. [lng 3aJaHHBIX HAarpy30uHBIX JAMAarpaMM, XapaKTepU3YHo-
muxcs pexumamu padotsl S1, S2, S3 acMHXPOHHOTO 3JEKTPONPUBOJIA,
paccuuTaTh U MOCTPOUTH KPUBYIO HarpeBa M OXJIAXKJEHUS 3JIEKTPOABH-
rartens 3a Bpems pa0OoTel. Onpeaenuts HO TpapuKy MaKCHUMAalIbHYIO
TeMmIeparypy HarpeBa OOMOTKHM M YCTaHOBHTB, IPUTOAEH JIM 3JIEKTPO-
JBUraTeNb [0 HArPeBY Ul YKa3aHHBIX PEKUMOB pabOThI.

Bomnpocs! 11 caMONOATr0TOBKH:

1. Uto Takoe mocTostHHAas BpeMeHH HarpeBa? Kak ona o6o3HaugaeTcs
U B KAKHX CJMHUIIAX U3MEPsIeTCs?

2. Kakne kmacchl M30JSIMOHHBIX MaTEPHUaIoB MO0 HArPeBOCTOMKOCTH
NPUMEHSIOT B 3JICKTPOJABUTATENSIX ?

Jluteparypa. Uwmnukuna, M. . OOmmii Kypc 3IEKTPONPHUBOJA :
yuebnuk ans By3oB / M. I'. Uumukun, A. C. Cangnep. — 6-e uzn. —
Mocksa : QHeprouzgat, 1981. — 576 c.

Ilnan 3anaTHA:

1. Bemmucare u3 Tabn. 17.1 TexHndyeckue NaHHBIE 33JaHHOTO JJIEK-
TPOABUTATEIIS.

2. OnpenenuTh TOCTOSHHBIE BPEMEHH HAarpeBa W OXJaKICHHS dJIeK-
TpPOJBUTATENS.

3. ITocTpouTh HArpy30YHYIO auarpaMmy pexuma S1 1Mo JaHHBIM
Tabm. 17.2.

4. PaccuntaTh W MOCTPOUTH KPHUBYIO HAarpeBa JJIEKTPOJIBUTATENS 3a
BpeMsi paboThl B pexume S1. Onpenenuts no rpaduKy MaKCHMaIbHYFO
TEeMIIEpaTypy HarpeBa OOMOTKH.
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5. IlocTpouTh Harpy3ouHylo IuarpamMmy pexunma S2 1O JaHHBIM
Tabn. 17.2. Paccuntarh 1 IOCTPOUTH KPUBYIO HATPEBa 3JIEKTPOABHUrATE-
7S 3a BpeMsi paboThl B pexkume S2. OmpenenuTs Mo rpaguKy Makcu-
MaJIBHYIO TEMIIEpaTypy HarpeBa 0OMOTKH.

6. [TocTpouTs HArpy30YHYIO aUArpaMMmy pexuma S3 1Mo JaHHBIM
Tabn. 17.2. PaccuntaTh 1 OCTPOUTHh KPUBYIO HArpeBa dJIEKTPOJIBUTATE-
7S 3a BpeMsi paboThl B pexkume S3. OmpenenuTs Mo rpaguKy Makcu-
MaJIBHYIO TEMIIEpaTypy HarpeBa OOMOTKH.

MeToanueckue yKa3aHus

* k nyukmy 1 nnana 3anamus. Bemucats u3 tadm. 17.1 Ttexaude-
CKH€ JTaHHBIC 3JICKTPOJIBUTATEINsI 10 CBOEMY BapUaHTY.
Tabnuya 17.1

HCXOI{HHG JaHHBIC

Oxonuanue maobn. 17.1

1 2 3 4 5 6
20 ANP63A6 0,19 56 4,65 B
21 ANP63B6 0,25 59 5,6 B
22 AUPT71A6 0,37 65 7,8 B
23 AHP71B6 0,55 68,5 8,6 B
24 ANPROA6 0,75 70 11,6 B
25 AHP30B6 1,1 74 13,4 B
26 AHNPI0L6 1,5 76 16,9 B
27 ANP100L6 2,2 81 22,8 B
28 | AWUPI12MA6 3 81 35 B
29 | AWP112MB6 4 82 40,4 B
30 ANP132S6 5,5 85 57 B

Homunansnas| Homunans- Krace
Bapuanr Tunopasmep MOIIHOCTb Py, | Hb1it KITJ] 1y, | Macca m, xr HATPEBOCTOHKOCTH
kBt %
1 2 3 4 5 6
1 AUNP50A4 0,06 53 2,6 B
2 AVP50B4 0,09 57 2,9 B
3 AP56A4 0,12 63 3,35 B
4 AP56B4 0,18 64 3,9 B
5 ANP63A4 0,25 68 4,7 B
6 AlP63B4 0,37 68 5,6 B
7 ANP71A4 0,55 70,5 7,8 B
8 AVP71B4 0,75 73 8.8 B
9 AVP80A4 1,1 75 9,9 B
10 AP80B4 1,5 78 12,1 B
11 AWPI0L4 2,2 81 17 B
12 AVP100S4 3,0 82 21,6 B
13 ANP100L4 4,0 85 27,3 B
14 AWP112M4 5,5 85,5 41 B
15 AWP13254 7,5 87,5 58 B
16 ANP132M4 11 87,5 70 B
17 ANP160S4 15 90 100 F
18 ANP160M4 18,5 90,5 110 F
19 ANP180S4 22,0 90,5 170 F
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*K nynkmy 2 nnana 3anamua. [10CTOSHHYIO BpeMEHU Harpena
QJIEKTPOIBUTATEIIS ONIPEACTHUTE IO GopMyIie

_c_ Cm
A AP _/t

HOM JOI.HOM

T

H

: (17.1)

rae Cy, — yAenbHas TeroeMKocTs, JLx/(kr-rpan), Cy, = 420 Ix/(kr-rpan);
Macca dJIeKTPOIBUTATES, KT}
M — HOMUHAJILHOE TIPEBBIIICHUE TEMIIEPATyPhI JCKTPOABUTATEIS;
Tronnow — JUIA KJIacca HarpeBocToiikoctu B — 80 °C; mia F — 100 °C;
AP0\ — IOTEPH TIPU HOMUHAIIBHOM Harpyske, BT:

1_
AP =P, (—“J (17.2)
M,

rae My — KIIJ anexTpoaBuraresnst ipyu HOMUHAIBLHOM Harpyske, 0.€.;

P, — HOMHUHaJIbHAasi MOIIHOCTb 3JIEKTPOABUTATENS, BT.

ITocTostHHAsT BpeMEHU OXJKICHUS JJISI CAMOBEHTEIUPYEMBIX DJICK-
TPOJIBUTaTENECH:

T, T
T =—t——%_2T (17.3)
B, 0,5

rie B, — KOOPOUIMEHT yXYAIICHHs TEIUIOOTIAYH B HETOIABHXKHOM CO-
crosuauy; B, = 0,5.
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* K nyukmy 3 naana 3anamus. I1oCTpoUTh Harpy304HYyIO IUarpam-
My pexuma S1 1o gaHHbM Tabd. 17.2.

Harpy3ounsie nuarpammsl pesxumoB S1, S2, S3,
MIPUBEJCHHBIC K BAJTy JIEKTPOABUTATEIIS

Tabnuya 17.2

Pexum S1, puc. 17.1 Pexxum S2, puc. 17.2 Pexxnm S3, puc. 17.3

1 2 3 4 1 2 3 4 1 2 3 4

E R ICECT PAPRPA PR

S| P, Py, t, b, Py, | Py | b, b, Ps, Py, | Pe, Py, DA R

&| xBr | kBt | mun | mun | xBr |kBt| mun | mun | Po, Pyi, | P, P, f2, 8, s | 1, o,

m “Br Br MHH |12, MHH
110,0710,04| 20 | 25 10,07| 0| 20 |200]| 0,07 0 6 4
210,10(0,06| 30 | 30 { 0,1 | O | 30 [|300( 0,10 0 7 3
310,1310,08| 25| 2510,13|0 | 25 |250] 0,13 0 8 2
410,20(0,10| 25 | 30 [{0,20| O | 25 | 250 0,20 0 6 4
510,30|0,15| 30 | 25 10,30 0 | 30 |300| 0,30 0 7 3
610,40|025| 25 | 30 [0,40| 0| 25 |250| 0,40 0 8 2
710,6010,30(| 20 | 25 10,60 0 | 20 |200| 0,60 0 5 5
810,80]/0,40] 25| 30 10,80| 0 | 25 |250] 0,80 0 6 4
91 1,2 10,80 30 | 30 | 1,2 | 0| 30 |300 1,2 0 7 3
10] 1,7 10,90 | 35 | 30 | 1,7 | 0 | 35 | 350 1,7 0 8 2
11/ 25| 1,3 35135125 |0] 35|35 25 0 5 4
121 3,5 | 1,751 35 | 3513,5|0| 35 |350]| 3,5 0 6 3
131 45122 | 35135145 |0 35 |350]| 4,5 0 7 2
14 5,8 | 3,0 | 35|40 | 58 | 0] 35 |350]| 5,8 0 8 1
15| 8,0 | 40 | 40 | 351 80| 0| 40 400 8,0 0 4 5
16| 12 8 20 1 40 | 12 | 0| 20 [ 200 12,0 0 5 4
17| 18 9 30 | 30 | 18 | 0| 30 [ 300 18,0 0 6 3
18| 20 10 | 30 | 30 ] 20 | O | 30 | 300 ] 20,0 0 7 2
19| 25 13 | 30| 35] 25 |0 30 |300] 25,0 0 8 1
201 0,2 10,1520 | 25 10,2 | 0] 20 [200] 0,2 0 5 4
211030 10,1525 | 25103 |0 25 |250]| 0,3 0 8 5
2210391 0,2 | 25 | 30 [0,39]| 0| 25 |250| 0,39 0 6 4
231 0,600,330 30 | 25 10,60| 0 | 30 |300| 0,60 0 7 3
241 0,80 10,40 | 30 | 30 0,80 O | 30 | 300 | 0,80 0 8 2
25/ 1,2 1 0,6 | 30 | 30 | 1,2 | 0| 30 |300 1,2 0 9 1
26/ 1,8 | 09 | 35 |35 1,8 | 0| 35 | 350 1,8 0 5 5
27/ 25 | 1,2 | 351351250 35|35/ 25 0 6 4
281 33 | 1,8 | 37 | 37 133|037 |370| 33 0 7 3
291 48 | 25 | 35140 |48 | 0| 35 |350]| 4,8 0 8 2
301 6,0 | 3,0 | 40 | 40 | 60 | O | 40 [400| 6,0 0 9 1
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Harpysounyto nmarpamMmy MmOCTPOMTH IO 00pasily, MPHBEICHHOMY
Ha puc. 17.1.

by P, |
]
C TxBt Tyer
P T
%/—\g
h—____.
P2
Tycul
/ AP
AP2
g tEUp thp t’MHH
h >

Puc. 17.1. Harpy3o4Has quarpamMma 4 KpuBas HarpeBa
JJIEKTPOJABUraTels B pexkume S1

Ha BepTukanbHOM OCH OTIOXKUTH MOIITHOCTH P;, P, U MOTEpU MOIIHO-
ctu AP, u AP, (B ogHOM Macmitade). PsmoM OTIIOKUTE OCh MPEBBIIICHUS
Temneparypsl T. Pasmep pucynka — 100x150 mm.

IToTepu MOIIHOCTH HAWTH C UCTIOIB30BAHUEM CIICIYIOIIUX (pOopMyII:

1-
AR =R [—”] (17.4)
M
1-—
AP, =Pz(¢j; (17.5)
N
1
n, = 5 (17.6)

a
—+Xx

1+ b=n, | %
UM a+l
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n, = o , (17.7)
. —+x,
1+ nH . ‘x2
N, o+1

rie o — Ko3QOUIUEeHT MOoTepb, PaBHBIA OTHOIICHHIO NMOCTOSHHBIX IIO-
Teph K MePEeMEHHbIM; PUHATH o = 0,6.
KoadduimenT 3arpysku s5eKTpogBUraTess:

: (17.8)

(17.9)

VcraHoBuBIICEeCS MMPEBBINICHUC TEMIICPATYPhI JJICKTPOABUTATCIIA HaA
KaKIOM y4aCTKC Hany30‘{HOI>'I AuarpamMmal:

AP, AP
g=—t=—l (17.10)

A APHOM

JOI.HOM

APZ APZ
=22 2 17.11
T = AP ( )

T

JIOIL.HOM

Ornoxuts AP, AP;, 1y, T,» Ha rpaduke (cM. oOpasen Ha puc. 17.1).

* k nynkmy 4 naauna 3anamua. Pacder temnepaTypsl MPEBBIIICHUS
BBITIOJTHATH TI0 yPaBHEHUIO

t

T,

‘C[=TO[+(Ty[—’E0i) l—e ™ | (17.12)

IZI€ T,;— YCTAHOBHBIIEECS INPEBHILICHUE TEMIIEPaTyphl 3JIEKTPOJBHIa-
TeJsl, KOTOpoe Obl HACTYMHJIO MPU HEOTPAaHMYCHHO JJIUTENb-
HOM ero paboTe ¢ Harpy3Kou i-ro yyactka, °C;

133

¢ — TeKyllee 3HaYeHNE BPEMEHH 110 Y4acTKaM, MUH;
T, — IOCTOSIHHASI BpEMEHH HarpeBa dIIeKTPOIBUTATENS, MUH.

[Ipu pacuere kpuBOH T = f{f) HCOOXOOUMO JUIA KAXKIOW HArpy3KH
3HA4YeHUs] TEKYLIErO0 BPEMEHW OpaTh B Hadaje, B KOHIE U B CepelvHE
BBEIOPaHHOTO y4acTKa Harpy304YHOM AuarpaMMsel. B aToMm cinydae kpuBas
HarpeBaHus OyAeT CTPOUTCS IO TPEM TOYKaM, PacHoOI0KEHHBIM B Hada-
Jie, B KOHIIE U B CPEMHE yYacTKa.

Ha nmepBom ywactke T, =10, B KOHILIE MEPBOTO YUACTKA Tyoy1 = Tyau2-
UrtoObl ompenennTb, HArpeB WK OXJIaXIeHue OyIeT Ha BTOPOM ydacT-
Ke, HEOOXOJUMO CpPaBHHUTH HAdalbHOE INPEBBILICHHE TEMIIEPAaTyphl Ha
JAHHOM YYacTKe, T. €. Tuya» C YCTAHOBHMBLIMMCS 3HAa4€HHMEM Ty. Eciu
Thaw2 < Ty2, TO OyZET NPOMCXOAUTh HATPEB 3JIEKTPOABUTATENS, €CIU
Tyau2 > Ty2, TO OyJIET IPOUCXOAUTD OXJIAKACHUE.

Yepes Bpems £ o, TEMIIEPATYpa COCTABUT:

_ 4 cp 1 cp

T T

T, =0+(7, —0)[ 1-e ™ |=1,[1-¢ " |, (17.13)

Yepes Bpems ¢4:

4
T
Teon1 = Tyl l—e ® |. (17.14)
Uepes BpeMs fyep:
f2ep
T2cp :THale + (Ty.Z -THalLZ ) l-e TH H (17 1 5)
TAC Tuau2™ Tkom.1-
UYepes BpeM4 1:
_h

’EKOHAZ = THanZ + (Ty.Z - THaq.Z )(1 —e T ) . (1716)

OnpenenuTs MO AAHHBIM TOCTPOEHHOTO Tpadrka MaKCHMAaJbHYIO
TEeMIIepaTypy HarpeBa OOMOTKH.
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* K nyukmy 5 naana 3anamus. I1ocTpouTh Harpy304HYyIO IUarpam-
My S2 B Macmitabe Tak, 9TOOBl IO OCH BPEMEHH MOKHO OBLIO OTJIOXKHTh
MIOJIHOE BpeMs ¢ + f,.

[Tockonbky Harpy3ka P; aHajgoruyHa pexxumy S1, a Bpemst paboThI 4
0JHO U Toxke (cM. Tabu. 17.2), To AP, Ty1, Ticps Toxons 1n COOTBETCTBYIOT
pexumy S1 W pacueTaMm MyHKTa 2 IUIaHA 3aHATHS, a KpHUBas HarpeBa
MOJKeT OBITh B3siTa U3 puc. 17.1.

Temmneparypa 37eKTpoABUTATENS TPU OXITAKICHUN BBIYHCISIETCS 10
bopmye

t

T,
T =7 o,

o KOH. 1

e (17.17)

Pexomenmyercst pa30UTh BpeMs #, HA 5 y4acTKOB M MOJCTAaBISATh UX
3HaueHus B hopmyny (17.17).

ITo pe3ynbpraTaM pacdeToB MOCTPOMTH KPUBYIO HAarpeBa M OXJaXIe-
HHS DJICKTPOJIBUTATEIs, KaK OKa3aHo Ha puc. 17.2.

T, , P,
°C 4Bl

Tl |

AP

f, MUH

Puc. 17.2. OGpasen KpHBOii HarpeBa
3JIEKTPOJIBUTATENS B pexumMe S2

OmnpenenuTh MO JaHHBIM IOCTPOECHHOTO TIpadUka MaKCUMAaJbHYIO
TEeMIIepaTypy HarpeBa OOMOTKH.

* K nyHkmy 6 naana 3anamus. IIoCTpoUTs Harpy304HYIO IUarpam-
My pexuma S3 B macmrabe Tak, 4roObl 60 MUHYT COOTBETCTBOBAJIO
120 MM (puc. 17.3).
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Tl
T2

P,
kBT
Tycr
P Ps ps-——"" P;
//
//
//
rd
Ve
3 /// T 2 \
. T4 /‘Q_‘/
g h b 13 f, MUH

Puc. 17.3. O6pa3en KpHBOH HarpeBa M OXJIAXKICHHUS
9JIEKTPOABUTATENS B pexkume S3

IMockoneky Py pexxuma S3 coorsercTBYeT P pexknma S1, 10 Ty, Ty,
T, COOTBETCTBYET PacyeTaM IyHKTOB 2 ¥ 3 IUIaHA 3aHATHH, T. €. Ty = Ty).

4

T =1, l-e ;

s
Ty =1, +(1,—1,)| l-e g

T
Tg=Ts-€e "’ UT. 1,00 Ty.
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(17.19)

(17.20)

(17.21)

(17.22)



[lo maHHBIM pacyeToB MOCTPOUTH 3aBUCHMOCTH T = f{f), KaK MOKa3a-
HO Ha puc. 17.3.

OnpenenuTs MO AAHHBIM TOCTPOEHHOTO Tpadrka MaKCHMAaJIbHYIO
TeMIIepaTypy HarpeBa OOMOTKH.

KouTpoabHbie BOonpochI:

1. [Touemy MOCTOSTHHBIE BPEMEHU HAarpeBaHUs U OXJIAXKIECHUS OJTHOTO
U TOTO XK€ DJIEKTPOBUTATENSI UIMEIOT pa3iIuYHbIe 3HAYCHHs?

2. Kak onpeznenurts KOJINYECTBO TEIUIA, BBIACICHHOTO 3JICKTPOIBUIA-
TeJIeM TpH ero pabdore?

3. HamummTe ypaBHEHHE TEIJIOBOTO OanaHca A SIeKTPOABUIaTelNs.

4. [locTpoiiTe KpUBBIE M3MEHEHHS TEMIIEPAaTYpPhl 3JIEKTPOIABUTATEIS
B pexkmmax S1, S2, S3.
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[IpakTnueckoe 3anstrue Ne 18

BBIBOP JJIEKTPOABUI'ATEJIA
IO MOHIHOCTHU AJA PABOTHBI B PEXKUME S1

Lesab 3aHATHA: OCBOUTH METOJAWKY BHIOOpA MO MOIMHOCTH ACHH-
XPOHHOTO JISKTPOABUTATENS I pabOTHI B peskume S1.

3agaua. /[ 3amaHHON HArpy309HOHN MTHUArpaMMbl pabodeil MalTHHBI
BBIOpAaTh  YETHIPEXTONIOCHBIA ~ ACHHXPOHHBIA  DJIEKTPOJBUraTEIh
C KOPOTKO3aMKHYTHIM POTOpOM. Paboumii Bajl MalinHbI CBS3aH C BAJIIOM
QJIEKTPOJIBUTATEIIS Yepe3 PEMEHHYIO Tiepeaqy.

Bomnpocsl A9 caMONOATOTOBKH:

1. Uem xapakTepu3yeTcsi pekuM padoTel S17?

2. Kakoe BpeMeHsT paOOTHI AJIEKTPOIABUTATENS XapaKTepHO IS pe-
kuMa paboTsl S1 (10 CpaBHEHHIO C TIOCTOSHHOM BpEeMEHH HarpeBa)?

Jluteparypa. Unmwmukua, M. I'. O0muil Kypc DJIEKTPOIPHBOJA :
yuebnuk st By30B / M. I'. Ummukwna, A. C. Carmiep. — 6-¢ u3n. — Mo-
CKkBa : DHeprom3aat, 1981. — 576 c.

IInan 3ansATHA:

1. Bemucate HCXONHBIE JaHHBIE 10 CBOEMY BApHAHTY .

2. [NocTpouTs HArpy304YHYIO TUarpaMmy paboveil MallHHBI.

3. OnpenenuTh CPeIHIOI MOIHOCTh Harpy3kH, MPUBEICHHYIO K Ba-
JIy 3JIEKTPOJIBUTaTEIs.

4. OnpenenutTh MOITHOCTH AJIEKTPOIBUTATENS MO METOJY CPEIHHX
MOTEPh.

5. IlpoBepuTh BBIOpAHHBIN NEKTPOABUTATEND 10 YCIOBUAM ITyCKa.

6. I[IpoBeputh BBIOpAHHBIM 3IEKTPOABUTATENH IO YCIOBUSM IIpe-
OJIOJIEHUS] MAaKCHMAaJbHOTO TPWBEJEHHOTO MOMEHTA CONPOTHBICHHUS
paboueit MalIuHEL.
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MeTonnueckue yKazaHusi:

® K nyHKmy 1 nnana 3auamus. HCXOILHBIG JAaHHBIC 10 CBOCMY Bapu-

aHTy u3 Tabx. 18.1 3ammcats mo ¢popme tadm. 18.2.

Tabnuya 18.1

Wcxonnple JaHHBIC

Tabnuya 18.2

HcxonHble TaHHBIE TIO BAPHAHTY

= MouiHocTs Ha Baily IIpogomxkurenbHOCTH

g paboueil MaIIVHEI 110 TepHoAaM, KBt palboTHI 110 IEPHOJaM, MUH

j=¥

S| 1 2 3 4 5 6 1 2 3 4 5 6

£ MoruHocTs (kBT) Ha Bamy IponomkurenbHOCTh (MUH)

s paboueil MaIIMHEI 110 IEPHOAM paboTHI IO epHoaaM

§ 1 2 3 4 5 6 1 2 3 4 5 6
110,05/0,07]| 0,1 {0,06]0,05[0,04]| 15 | 10 5 10 | 15 | 25
2101/0,15]02]0,15| 0,1 |0,05| 14 9 4 9 14 | 24
310,15]/0,20| 0,3 {0,20(0,15|0,10| 12 8 2 8 12 | 20
410210304 [03]02(01] 1510 5 | 10| 15| 25
510,25]10,35| 0,5 {0,35(0,25| 0,1 | 14 9 4 9 14 | 24
610304 (06]04]03]02] 12 8 2 8 12 | 20
7040507050402 1020 6 |20 15] 10
8104106108106 |04]|02]| 12 8 7 12 | 14 | 10
9104506 |09 |06 |04]02] 15 | 10 5 10 | 15 | 25
101 0,5 10,75 1,0 | 0,7 | 0,6 | 0,3 | 10 | 15 5 15 | 10 | 25
11106 (07| 1,1 {0806 ]|03]| 15| 10 5 25 | 10 | 15
12106 [085] 1208507 |04 15 | 10| 5 |25 ] 10 | 15
1310,65(090| 1,3 {0,90| 0,8 | 0,5 | 15 | 10 5 25 | 10 | 15
1410710141007 ]05] 13 | 12 6 12 | 13 | 10
15101520 1,5]1,0(05] 13 12] 6 |12] 13| 10
161 1,520 (30|20 15| 10| 13 12 6 12 | 13 10
1712013040 |30]20]10] 10 | 20 4 20 | 10 5
1812514550 (3530|110 10 | 20 4 20 5 10
191 3,0 | 5,0 | 6,0 | 40 | 3,0 | 2,0 | 20 | 10 4 5 20 | 10
2003555706055 301510 5 |10] 15| 10
21140160 | 80| 6,0 |40 |30 15| 10 5 10 | 15 | 10
22150175100 80 | 50 |3,0| 10 | 15 5 15 | 10 5
23175 [11,0[150[12,0] 70 [30] 10 | 15| 5 |15 | 5 | 10
241 10 | 15 | 20 | 15 | 10 | 5,0 | 10 | 20 5 20 | 10 5
2501125 18 | 25 | 18 | 15 | 50 | 10 | 20 4 20 | 10 5
26| 15 | 20 | 30 | 20 | 15 | 10 | 10 | 15 4 20 | 20 5
271 15 | 25 | 35 | 25 | 15 | 10 |10 | 15 4 15 | 10 5
281 20 | 30 | 40 | 30 | 20 | 10 | 10 | 10 | 10 | 10 | 10 | 10
291 25 | 35 | 45 | 35 | 25 |15 | 10 | 10 8 10 | 10 | 10
30 25 | 40 | 50 | 45 | 30| 15 |15 | 15 4 15 | 15 ] 15
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* k nynkmy 2 naana 3anamua. 1lo gaaapiv Tabn. 18.2 mocTpouts
Harpy304HyIO AMarpaMMmy B Macuirade, Kak rmokazaHo Ha puc. 18.1.

P, “
kBt Ps

P Ps

h L |G L 15 ts f, MUH

Puc. 18.1. IlpumepHBIii BUA HATPY30YHONW AUATPAMMBI

* Kk nynkmy 3 naana 3anamusn. ONPeNeInTb CPEIHIO MOIIHOCTH
Harpy3049HON AWarpaMMBbI 110 popmyJie

zljltl+])2t2+lj3t3+])4t4+])5t5+})6t6 (18 1)
° A N AR AR A

OrmpeieiuTh MPUBEICHHYIO K Baly 3JIEKTPOJIBUrATEIsl CPEIHION0
MOII[HOCTb 3a IIHKJ paboThI 10 (hopmyIie

L,
p=— (18.2)

cp T
nnep

TIIE Nnep — KITJ| peMenHoM nepenayun; IpuHATH MNyep = 0,95.

* k nyuxkmy 4 naana 3auamus. OUpeaeaIuTs MOITHOCTh 3JISKTPOABH-
ratess Mo METOAY CPEIHUX MOTEPbh, UCIIONB3Ys CIASAYIONIYIO METOIUKY.
W3 tabn. 18.3 BeIOpaTh OnmwkaWmiuii OONBIIMNA O MOIIHOCTH AaCHH-
XPOHHBIN 3JICKTPOJIBUTATENb MO YCIOBUIO
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Texuuueckue JAaHHbIC aCUHXPOHHBIX 3IICKTp0£IBI/IFaTeHeI71

P

H

!
> P

(18.3)

Tabnuya 18.3

Tunopasmep Homunanenas | KITJ] Nus | COSPu, Mayexs 11—, M CKOIIbXKEHHE
JJIEKTPOJBUTATENS| MOIIHOCTh % o.e. o.e. o.e. o.e.
P,, kBt S, % | Se, %o
1 2 3 4 5 6 7 8 9

4AA50A4 0,06 50 0,6 201 1,7 22 | 81 [585
4AA50B4 0,09 55 0,6 201 1,7 22| 8,6 |590
4AA56A4 0,12 63 0,66 | 2,1 | 1,5 | 2,2 | 82 |49,0
4AA56B4 0,18 64 0,64 | 2,1 | 1,5 | 2,2 | 89 |50,5
4AA63A4 0,25 68 0,65 | 2,0 | 1,5 | 2,2 | 8,0 |48,0
4AA63B493 0,37 68 0,69 | 2,0 | 1,5 | 2,2 | 9,0 | 48,0
4A71A4 0,55 70,5 | 0,70 | 2,0 | 1,8 | 2,2 | 7,3 | 39,0
4A71B4 0,75 72 0,73 | 2,0 | 1,8 | 2,2 | 7,5 | 40,0
4A80A4 1,1 75 0,81 | 2,0 | 1,6 | 2,2 | 54 | 34,0
4A80B4 1,5 7,7 0,83 | 2,0 | 1,6 | 2.2 | 5,8 | 34,5
4A90L4 2,2 80 0,83 | 2,1 | 1,6 | 2,4 | 5,1 | 33,0
4A10054 3,0 82 0,83 | 2,0 | 1,6 | 2,4 | 44 | 31,
4A100L4 4,0 84,0 | 0,84 | 2,0 | 1,6 | 2,4 | 4,6 |31)5
4A112M4 55 855 | 0,85 |20 | 1,6 | 22 | 3.6 [25,0
4A13254 7,5 87,5 | 0,86 | 2,2 | 1,7 | 3,0 | 2,9 [ 19,5
4A132M4 11,0 87,5 | 0,87 | 2,2 | 1,7 | 3,0 | 2,8 [19,)5
4A16054 15,0 88,5 | 0,88 | 1,4 | 1,0 | 2,3 | 2,3 | 16,0
4A160M4 18,5 89,5 | 0,88 | 1,4 | 1,0 | 2,3 | . 2,2 | 16,0
4A18054 22,0 90 0,9 14| 1,0 23 22 |14,0
4A180M4 30 91 089 | 1,4 | 1,0 |23 | 1,9 | 14,0
4A200M4 37 91 0,9 1,4 | 1,0 25| 1,7 | 10,0
4A200L4 45 92 0,9 14| 1,0 | 25 | 1,6 |10,0
4A225M4 55 925 | 09 [ 13110125 1.4 [100
4A25054 75 93,0 0,9 1,2 1,0 | 23 | 1,2 | 95
4A250M4 90 93,0 0,9 12 1,0 | 23| 1,3 |95

Brinucarhk TexHU4YeCKue JAaHHbIC BI>I6paHHOFO SJICKTPOABUIATEIIA 110
¢dopme Tabn. 18.4.
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Tabnuya 18.4

TexHnueckrue TaHHBIE ACUHXPOHHOT'O 3JICKTPOABUTATEIIA

Tumnopazmep Homunanpnas | KIT COSQu, | Huyor> | My i CKOJIb)KEeHHEe
3JICKTPOIBUTATEIIS MOIIHOCTh Ny Y0 o.e. o.¢. o0.¢. o0.¢. S S
P, kBt " b
Hsy % %

Haiitn HOMHHANIBHBIE TOTEPH IEKTPOABUTATENS IO hopMyIIe

1-—
Ny

rae Ny — HomuHanbHbd KIIJ] anextpoasurarens, o.e.;
P, — HOMUHAaJIbHasi MOIIHOCTh JIEKTPOJIBUTATENS, KBT.
OmpenenuTs TOTEPH B AJIEKTPOABUTATENIE TIPH YAaCTHBIX 3arpy3Kax:

(18.4)

P (1-
AR =L (—”lj; (18.5)
nnep nl
p (1-
AP, =—2[¢] WT. I, (18.6)
nnep n2

TAC N, N2 UT A — KHJ__I QJICKTPOABUTATCIIA HAa OTACIIBHBIX CTYINICHAX Ha-

TPy3KH, O.€.:
1
n = ; (18.7)
aH
4 X,
1+ I_TIH xl
N a, +1
1
n, = u T. I (18.8)
—+x,
1+(1_HHJ 2
Ny a, +1
142



rae o, — K03 PHIreHT HOMUHAIILHBIX TOTEPh, TOKA3bIBAET OTHOIIICHUE
MTOCTOSTHHBIX MTOTEPH K TIEPEMEHHEIM, 0.€.; IPUHATH o, = 0,6;
X — KpaTHOCTb Harpy3KH, 0.e.:

P P
x,=——; x,=—2—utn (18.9)

FiMuey FiMey
OmnpenenuTs Cpeanue oTepH 1o Gopmyie
_ ARt + ARG + ARG + AL, + AR + AL
- A A AT '

(18.10)

cp

CpaBHI/ITL MNOTECpHU HOMHUHAJIBHBIC U CPEIHUC. Ecmn SJICKTpOABUIA-
TCJIb BI:I6paH IIpaBUJIBHO, TO JOJKHO BBITIOJIHATHECS YCIIOBUE

AP > AP_. 18.11
H cp

Ecnu ycnorue (18.11) He BBINONHIETCSA, TO HEOOXOIUMO BHIOpATh Ha
CTYTICHb OOJIBIITNIA AIIEKTPOIBUTATETb.

* Kk nynkmy 5 nnana 3anamus. lpoBepka 1Mo yciIoBHAM ITycCKa C yde-
TOM NOHWKeHHOro HanpspkeHus (U = 0,9) mpou3BoUTCS 0 YPaBHEHHIO:

M, U 21,2M

ycK

i : (18.12)
M, U*>11M,

r1€ Myye — IyCKOBOM MOMEHT BBIOPAHHOTO 3JIeKTpoABUTraTessi, H-m;
M., — momenT Tporanus paboueit MammnbI, H-M;
My — MuHIManTBHBIIT MOMEHT mpH mycke, H-M:

0,81M, > 1,2M
: (18.13)
0,81M,, >1,1M,
P
M, =" (18.14)
(DH
o, =oy(1-8,); (18.15)
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MTp =12M,, (18.16)
rae oy = 157 pan/c;
A
M, =——. (18.17)
(Dﬂnnep

* K nynkmy 6 naana 3anusamus. [lpoBepka Ha NMPeoJ0JICHHE MAKCH-
MaJIbHOW Harpy3Kd paboueil MaluHbl IPOU3BOIUTCS MO YCIOBHIO
M, >1,1M (18.18)

Makc. Harp ?

rae My — xkpuTHYecKuii MOMEHT snektpoasuratens, H-m; M= u My;
[IPUBEACHHBIA K BaJly 3JE€KTPOJBHUraTesIsl HauOOJBIIUN MO-
Myvaxe warp— MeHT Harpysku, H-m.
M3 Harpy304HOi JuarpamMMel CJIeIyeT, 4YTo
P,
=3, (18.19)

Makc.Harp
T]nep ®,

Ecmu ycnosue (18.18) He BeImomnHsieTcsi, BEIOMparoT u3 Tabin. 18.3 Ha
CTYHEHb OOJIBIIMH 1O MOIIHOCTH 3JIEKTPOABHIATENb M TNPOBEPKY Ha
IIPEOI0JICHNE MAKCUMAJIbHON Harpy3Ku paboueil MallluHbI TOBTOPSIOT.

KoHTpoJibHBIE BONIPOCHI:

1. KakoB nopsiiok BeIOOpa 37€KTPOABUraTessl 10 MOIIHOCTH IS pe-
xuma S17?

2. Kax moxxno y3Hate KII/l snekrpoasurarens npu Harpyske 50 %
P, He mone3ysick Gpopmyroit (18.8)?

3. Kakoii pexum paboOTBl DIIEKTPOJBUTATENs, €CIM OH paboTraer
20 MUHYT, a MOCTOSIHHAsE BPEMEHU HarpeBa SJIEKTPOABUTATENSI COCTaB-
nset 15 munyt?
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[IpaxTrueckoe 3ansitue Ne 19

BBIBOP JJIEKTPOABUI'ATEJIA
1O MOIIIHOCTHU AJIAA PABOTHBI B PEJKUME S2

Lean 3aHATHA: OCBOUTH METOAWKY BBIOOpA 3JIEKTPOIABHUTATENs IO
MOITHOCTH AJIsl paboTHI B pexxume S2.

32[[3'13. B xo3zsiictBe mis PCKOHCTPYKIHU KOpMOpa3gaTinKa peic-
HO HCIIOJIb30BATh MMCIOMIUCCA AaCUHXPOHHBIC 3JICKTPOABHUIATCIN C KO-
POTKO3aMKHYTBIM POTOPOM. BBI6paTB QJICKTPOJABUTATCIIb U MPOBEPUTH
€ro 1o ycCJIOBUAM ITyCKa U Ha MMPEOAO0JICHUC MaKCHMaJIbHOMU Harpysku.

Bonpocs! A1 caMONOATOTOBKH:

1. OxapakTepu3yiiTe pexum padoTsl S2.

2. Kakoe cooTHoIIEHHE MEXIY BPEMEHEM May3bl U MIOCTOSHHON Bpe-
MEHHU OXJIAXKJICHUS COOTBETCTBYET pekumy S27

Jurepatrypa. Ywmukun, M. [, OOmmii Kypc 3JEKTpONPUBOJA :
yueOnuk ans By3oB / M. I'. Uwmukun, A. C. Cangnep. — 6-e u3d. —
Mockga : Dueprousaar, 1981. — 576 c.

ILnan 3anaTHA:

1. Bemmucats UCXOHBIE JAHHBIE 10 BAPUAHTY.

2. [locTpouTs Harpy304HyIo AMarpaMmy.

3. OnpenenuTh SKBUBAJEHTHYI0 MOIIHOCTh Harpy304HOM auarpam-
Mbl. [IpenBaputensHO BBIOpaTh DICKTPOABUrATENb MO MOIIHOCTH
U 4acTOTE BpalllCHHUS.

4. OnpenenuTh U1 BEIOPAHHOTO JIEKTPOABUrATENs] KOAPPHUINEHTEI
TEPMUYECKOW M MEXaHWYEeCKOW Imeperpy3ok. BriOpaTh siekTpoaBura-
TEJIb [10 MOIIHOCTH C YYETOM 3TUX KO03(DUITUEHTOB.

5. IIpoBeputh BBIOpPAHHBIA AJIEKTPOJABUIATENb IO YCIOBMSIM ITycKa
W MIPEOJOJICHUsSI MaKCHMAJIbHOTO MOMEHTa COMpPOTHBIICHHS paboueit
MaIIIMHBI.
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MeToanuyeckue yKazaHusi:

* k nynkmy 1 nnana 3anamus. VIcXonHble JaHHBIE IO CBOEMY Bapu-
aHTy u3 Tabmn. 19.1 3anucate o dpopme Tadm. 19.2.

HcxomHapIe TaHHBIC

Tabnuya 19.1

TTapameTpsr HpHBGﬂSHHOI?’i CHHXpoHHas
K BaJIy 2JIEKTPOJBUIraTess Harpy304HOU JHarpaMMel

E'E MomnocTh, KBT IIponomKkuTenbHOCTD, MUH 3ne::sz(:42?:§:$§)“§0nﬂ
§ B Ha4aJIbHBIN B KOHEYHBIH SMCKTPOABHT ?Teml o,
~ Tnieproj] padotel Py | mieproz paboTs! Ps pagotsL £ naysel 1o MHH

1 0,2 0,8 20 200 1500
2 0,28 1,1 21 210 1500
3 0,4 1,6 22 220 1500
4 0,55 2,2 23 230 1500
5 0,8 33 24 240 1500
6 1,1 4,5 25 250 1500
7 1,5 6,0 26 260 1500
8 2,0 8,0 27 270 1500
9 2,8 11,0 28 280 1500
10 4,0 16,0 29 290 1500
11 0,14 0,55 19 190 1000
12 0,21 0,81 20 200 1000
13 0,27 1,2 21 210 1000
14 0,41 1,7 22 220 1000
15 0,56 23 23 230 1000
16 0,81 34 24 240 1000
17 1,2 4,5 25 250 1000
18 1,6 6,2 26 260 1000
19 2,2 8,2 27 270 1000
20 2,8 11,2 28 280 1000
21 4,2 16,1 29 290 1000
22 0,15 0,56 19 190 750
23 0,19 0,78 20 200 750
24 0,27 1,0 21 210 750
25 0,39 1,5 22 220 750
26 0,54 2,1 23 230 750
27 0,79 32 24 240 750
28 1,0 4,4 25 250 750
29 1,4 6,0 26 260 750
30 1,9 7,9 27 270 750
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Tabnuya 19.2

HcxonHple TaHHBIE TIO BAPHAHTY

ITapameTps! npuBeeHHOMN

. CHHXpOHHas
K BaJIy 2JIEKTPOJIBHUIATeNIsl HArPY30YHOMN JHarpaMMel

4acTOTa BpalleHUs
DJIEKTPOMArHUTHOIO OIS
DJIEKTPOABUIATENS Mo,
MuH !

MomsocTh, KBT IIponomKuTeIbHOCT, MUH

B KOHEUHBIA
Tiepuo1 padoThbl Py

B HaYaJIbHBIN
neproz paboTsl Py

Bapuanr

paboThI ¢ nay3sl f

TexHnueckue naHHbIC NIEKTpoaBuratesei cepun AP

Tabnuya 19.3

* K nyHkmy 2 naana 3anamus. Harpy3odnyio quarpaMmy mocTpOUTH
TakuM oOpa3oM, 4ToOBI pa3Mep ee coctarisut He Meree 100x150 mm, co-
Omroas MaciiTab noctpoeHus (oOpaserl npeacTarieH Ha puc. 19.1).

P,
kBT

P

h 5] If,i t, MHH

Puc. 19.1. Harpy3o4Hasi 1uarpaMma 3JIeKTPOIPHBOJA B peKUMe paboThl S2

* K nynkmy 3 naauma 3anamus. DKBUBAICHTHAS MOIIHOCTH Harpy-
304HON AMArpaMMBbl ONIPEEIAeTCS 0 YPABHEHHIO

P, =

\/u (o

3

BriOpars Omkaiivii OONBIINIA 110 MOIIHOCTH 3JICKTPOIBUTATENh U3
Tabn. 19.3, oOpamasi BHUMaHKE Ha YaCTOTY BPAILECHUS.
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HomunansHas CrxpOrggy
Tunopazmep KIIJL | wdactota |CkompxeHue Macca
JJIEKTPOIBUrATEISI M;I:HI{:]);TTL N, % | BpalieHus, Su, Y% Huyer| | Ho m, KT
’ 79, MHH
1 2 3 4 5 6 1718 9
AUPG63A4 0,25 68 | 1500 12 [2322[1.8] 47
AUP63B4 0,37 68 | 1500 12 [2322]1.8] 5.6
AUPT1A4 055  |70,5] 1500 95 |23[22[1,8] 78
ANP71B4 0,75 73 | 1500 10 |22[22[1.6] 88
AUPS0A4 1,1 75 | 1500 7 2222[1,6] 9,9
AVPS0B4 1,5 78 | 1500 7 2222[1,6] 12,1
AWP9OLA4 22 81| 1500 7 2.122[1,6] 17,0
AWP100S4 3.0 82 | 1500 6 2,022[1,6] 21,6
AWP100L4 4,0 85 1500 6 2,012,2|1,6| 27,3
AWP112M4 55 85,5 1500 45 202516 41
AVP132S4 75 87,5 1500 40 |2,0[25[1,6] 58
AUP132M4 11,0  |87,5] 1500 35  |2,0[2,7[1,6] 70
AUPG63A6 0,19 56 | 1000 14 |2,022[1,6] 4,65
AUP63B6 0,25 59 | 1000 14 |2,0022[1,6] 56
AUPT1A6 0,37 63 | 1000 85 [20[22[1,6] 7.8
AUP71B6 0,55 |68,5] 1000 85 [20[22[1,6] 86
AUPS0A6 0,75 70 | 1000 80 [2,022[1,6] 11,6
AUPS0B6 1,1 74 | 1000 80 [2,022[1,6] 13.4
AUP90L6 1,5 76 | 1000 75 |2,0[22[1,6] 16,9
AUP100L6 22 81 | 1000 55 [2,0/22[1,6] 228
AUP112MA6 3.0 81 | 1000 5 2,022[1,6] 35
AUP112MB6 4,0 82 | 1000 5 2,0[22[1,6] 404
AUP132S6 55 85 | 1000 4 2,022[1,6] 57
AUNP132M6 75 84,5 1000 4 2,022[1,6] 68
AWP160S6 11,0 88 1000 3 2,012,2|1,6/ 100
AWP71BS8 0,25 56 750 8 1,811,9/1,4| 7.8
AWP80AS 0,37 60 750 6,5 1,811,9/1,4| 13,8
AWP80BS 0,55 64 750 6,5 1,811,9/1,4| 13,5
AWPI0LAS 0,75 70 750 7,0 1,6 1,7/1,2| 19,7
ANP90LBS 1,1 72 750 7,0 1,611,7/1,2| 22,3
AWNP100LS 1,5 76 750 6 1,611,7/1,2| 31,3
AVP112MAS 2,2 76,5 750 5,5 1,812,2|1,6| 36
AWP112MBS8 3,0 79 750 5,5 1,812,2|1,4| 41
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Oxkonuanue mabn. 19.3

1 2 3 4 5 6 | 7] 8 9
AMP132S8 4,0 83 750 4,5 1,8]2,2]1,4] 56
ANMP132M8 5,5 83 750 5,0 1,8]2,2]1,4] 70
ANP160S8 7,5 87 750 3,0 1,6(2,4/1,4] 100
ANP160M8 11,0 87,5 750 3,0 1,612,4/1,4] 120

* Kk nynkmy 4 naauna 3anamusa. IlocTosHHYI0 BpeMeHM Harpesa Ty
BBIOPaHHOT'O 3JIEKTPOABUraTENsl ONPENENUTh 10 hopmyJe

C 420
T == e , (19.2)

LR 1
A PH( )

T]H T,E[OH.HOM

THE Tronnon = 80 °C; OCTaNbHBIC JAHHBIE B3ATH U3 Ta0. 19.3.
Koaddumment repmudeckoil neperpysku:

(19.3)

Koaddumument mexannueckoi neperpysKu:

K, =K, (1+0)-a, (19.4)

TJIe 0. — OTHOIIIEHHE MOCTOSHHBIX MOTEPh K MepeMEHHbIM; PUHATH o = 0,6.
TpeOyemasi MOLTHOCTD 3JEKTPOABHUTATENS C YYETOM KO3 (HULMEHTa
MEXaHMYECKOH Meperpys3Ku:

P =—2 (19.5)

U3 Tabn. 19.2 BEIOpaTh 37€KTPOABUraTENb MO yCAOBUIO

P'>P. (19.6)

* K nyHKmy 5 naana 3anamus. BEIOpaHHBIA 3JIEKTPOIBUTATETH TIPO-
BEPUTH IO YCIIOBHUSAM ITyCcKa 1o (hopMyJiam
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M, (1=AU)* 21,2M,, (19.7)

M, (1-AUY 21,1M,, (19.8)

rae AU — cHWXeHUE HANpspKeHUS Ha 3aKUMax 3JIEKTPOJABUTATENS TIPU
mycke, o.e.; AU=0,1;
M) — MOMEHT CONPOTUBIEHUS OT Harpy3ku Py, H-M;
My — IyCKOBOM MOMEHT 3NIE€KTpoaBHraTelrs, H-m;
My — MUHUMAJIBHBIA MOMEHT 3JIEKTPOJBUTATENS IIpU ITycke, H-m.
MOMEHT COMPOTUBIEHUS OT HATPYy3KHU P;:

M, ==L, (19.9)

ITyckoBO MOMEHT 3JEKTPOABUTATENS:

M M, . (19.10)

IyCK = Mnycx
MuHuManbHBI MOMEHT 3JIEKTPOJBUTaTENs MPHU MYCKE:

M M, (19.11)

MHH = u MHUH

HoMmuHanpHBIN MOMEHT DJICKTPOABUTATCIIA:

M ==t (19.12)

HomuHanbHast yrioBasi CKOPOCTh POTOpA:
o, =0,(1-5,). (19.13)
CHHXpOHHAS YTJIOBas CKOPOCTH DIIEKTPOMATHUTHOTO TOJISI CTATOPA:

_ n,

0y === 01045, (19.14)

BriOpaHHBIH 37IEKTPOABUTATEND MTPOBEPUTH HA TPEOJIOJICHIE MaKCH-
MaJIbHOM Harpy3Ku Ha Bally
M _>1,1M,. (19.15)
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MaxkcumanbHas Harpyska Ha Baly P, XapaKkTepus3yeTcs MOMEH-

TOM M,:

o

M, =2 (19.16)

(19.17)

Ecau o ycrnoBusM mycka WU MPEOI0JICHUS MaKCUMAaIIbHOM Harpys-
KH AJIEKTPOJIBUTATEN ITOJAXOIUT, TO PacUeT CYMUTAIOT 3aKOHYCHHBIM.

Ecau 3TH ycioBuUS HE BBIONHSIOTCS, TO BBIOMpAETCs OMMKaWImniz
OONBIIMI 1O IIKaje JJICKTPOJBUTATEIh U PACUYCTHl MO (QopMysiam
(19.7)—(19.17) noBTOpSIOT.

KoHTpoJsibHbIE BONIPOCHI:

1. OnummTe METOAUKY BBIOOpa 3JEKTPOJIBHUTATENSI MO MOIIHOCTH
s pexxume S2.

2. Kak wm3meHsieTcss KOA(PQPUIMEHT TepMUYECKOH neperpy3ku K,
ot otHowmenus t,/T,?

3. Kak wm3MmeHsiercs KOA(PPHUUUEHT MEXaHWYECKOW meperpysku K,
oT otHomeHus f,/T,?

4. Ilo xakuM MapamMeTpaM, KpoMe MOITHOCTH, BEIOMPAETCS JJIEKTPO-
JIBATATEIDL?
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[IpakTnueckoe 3anstue Ne 20

BBIBOP JJIEKTPOABUI'ATEJIA
IO MOHIHOCTH AJIAA PABOTHBI B PEKUME S3

Lesn 3aHATHS: OCBOMTH METOANKY BHIOOpA CIIELMATBHOTO JJIEKTPO-
JBHUraTess peskuma S3 11 paboThl B pexume S3.

3anaua. B x03s#icTBe [J151 MaIOi MEXaHU3AIMU CTPOUTEIBHBIX PabOT
PEIININ KMCIOJh30BaTh MOABEMHYI0 Jebenky. Haubosee BeposTHBIN
pexuM ee paboThl — S3. BeIOpaTh 37€KTPOABUraTEb O MOITHOCTH IS
J1e0e oK.

Bomnpochl 15151 caMONOATOTOBKH:

1. OxapakTrepu3syiite pexum padoTsl S3.

2. IocTpoiiTe KpUBYIO W3MEHEHUS TEMIIEPaTyphl AIEKTPOIBUTATES,
paboratomiero B pexxume S3.

Jluteparypa. Uwnukuna, M. . OOmmii Kypc 3JIEKTPONPHUBOJA :
yuebnuk ans By3oB / M. I'. Unmmukun, A. C. Cangnep. — 6-e uzg. —
Mocksa : Dueprousgat, 1981. — 576 c.

Ilnan 3anAaTHA:

1. BemuimuTe UCXOHBIE TaHHBIC IO BAPHAHTY.

2. I[MocTpoiiTe Harpy30YHYIO TUarpaMMy U OIIPEACIHUTE €€ TTapaMETPBbI.

3. Onpenenute TpeOyEeMYyH MOITHOCTh DJICKTPOJBUTATEINS U BHIOCPH-
T€ €T0 THIL.

4. [IpoBepbTe AJIEKTPOJBUTATENh HA IPEOJIOJICHUE MaKCUMAIBHON
Harpys3Ku.

5. OnpeaenuTe AOMYyCTUMOE YHCIIO ITYCKOB 3JCKTPOIPUBOIA M CPaB-
HUTE €ro ¢ (aKTHIESCKUM YHCIIOM ITyCKOB.
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MeToauueckue YKRazanus:

® K RYHKmy 1 nnana 3anamus. I/ICXO,Z[HI)IG JAHHBIC T10 BapUAHTY

n3 Tabun. 20.1 Bemucars o ¢popme tadm. 20.2.

I/ICXO,Z[HBIC JaHHBIC

Tabnuya 20.1

Oxkonuanue maobn. 20.1

1 2 3 4 5 6 7 8 9 10
27| 8,6 0 2,4 0 0,5 0,4 0,5 3,6 750
28| 12,1 0 3,3 0 0,5 0,5 0,5 3,5 750
29| 16,2 0 4,5 0 0,6 0,5 0,6 4,3 750
30| 243 0 6,75 0 0,7 0,7 0,7 4,9 750

Tabauya 20.2
Hcxonnble nanHble IO BApUAHTY
- ITapameTpsl npuBeIeHHON HArpy304HOU TuarpaMmsl (puc. 20.1)
é Py, P, P, P, t, t, t3, ts, no,
A kBt kBt kBt kBt MUH MHUH MUH MHH MHH !

g ITapameTpsl IpUBEIEHHON Harpy304HOIl fuarpammsl (puc. 20.1)

% Py, P, Ps, Py, t, f, B, la, no,
M kBt kBt kBt kBt MHUH MHH MUH MHUH MuH !
1 2 3 4 5 6 7 8 9 10

1] 1,62 0 0,45 0 0,5 0,5 0,5 3,5 | 1500
2] 2,16 0 0,6 0 0,4 0,4 0,4 3,2 | 1500
3] 35 0 0,98 0 0,3 0,3 0,3 2,4 | 1500
41 4,5 0 1,28 0 0,5 0,5 0,5 3,5 | 1500
5] 64 0 1,8 0 0,6 0,6 0,6 4,2 | 1500
6| 8,6 0 2,4 0 0,7 0,7 0,7 4,9 | 1500
71114 0 3,18 0 0,3 0,3 0,3 2,4 | 1500
8 | 15,1 0 4,2 0 0,4 0,4 0,4 2,8 | 1500
91 229 0 6,3 0 0,5 0,5 0,5 3,5 | 1500
10| 1,0 0 0,3 0 0,6 0,6 0,6 4,2 | 1000
11] 1,7 0 0,47 0 0,7 0,7 0,7 4,9 | 1000
12] 2,1 0 0,6 0 0,3 0,5 0,3 2,0 | 1000
13| 3,2 0 0,9 0 0,4 0,5 0,4 2,7 | 1000
14| 4,59 0 1,25 0 0,5 0,5 0,5 3,5 | 1000
15| 7,0 0 1,95 0 0,6 0,5 0,6 4,3 | 1000
16| 8,6 0 2,4 0 0,7 0,5 0,7 5,1 1000
17] 11,3 0 3,15 0 0,3 0,5 0,3 1,9 | 1000
18] 17,0 0 4,7 0 0,4 0,4 0,4 2,8 | 1000
19] 22,9 0 6,35 0 0,5 0,5 0,5 3,5 | 1000
20 0,8 0 0,22 0 0,6 0,5 0,6 4,3 750
21 1,2 0 0,33 0 0,7 0,5 0,7 5,1 750
22| 1,6 0 0,45 0 0,2 0,4 0,2 1,6 750
23| 2,1 0 0,6 0 0,2 0,3 0,2 1,3 750
24| 32 0 0,9 0 0,3 0,3 0,3 2,2 750
25| 43 0 1,2 0 0,3 0,4 0,3 2,0 750
26| 59 0 | 1,65 0 04 | 04 | 04 | 29 | 750
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* K nynkmy 2 naana 3auamusn. Harpy3o4Hyo JuarpaMmy HocTpo-
UTh TakuM o00pa3oM, 4YTOOBI pa3Mep ee€ COCTaBIsl HE MeHee
100x 150 MM (obpa3zern npeacrasieH Ha puc. 20.1).

Pe

kBTt

)
P [loawesm ¢ rpysom
J/I/
o
Onyckanne Oe3 rpysa
\
3
\
P2 Py

4 b &) ls {, MUH

Puc. 20.1. Harpy3o4Hasi iuarpamma mogbeMHO# Je0e1ku

154




OmnpenenuTh napaMeTpbl HATPY30YHOH JUarpaMMBbl:
1. O6uee Bpems paboThI £, = t; + £3.

2. O6iiee BpeMs nay3bl fy =t + 1.

3. Bpems uukna t, = t, + fo,

® K nyHKmy 3 nnana 3auamusn. DKBUBAJICHTHAS MOIIIHOCTE 3a BpEMs

paboTHI:
/Pzt + Pt
P = % (20.1)
1 3

dakTruueckas OpoOAOLKUTCIIBHOCTD BKIIFOUCHHA:

t
€y =——. (20.2)
t,+1,

TpebOyemast MOIIHOCTh 3JIEKTPOABUIATEIS:

€
P,,>P b : (20.3)
’ 0,4(1+a") — oc’sq)

rae o — ko3 dunneHT noreps; npuaaTh o = 0,5.
BriOpare Onwkaiimuii Oonpiunii snexTpoasuratens u3 Tabm. 20.3
C y4eToM TpeOyeMOii YaCcTOThI BpaIlCHHSI.

Oxkonuanue maobn. 20.3

1 2 3 5 6 7 8 9 10
4AC112M4 5.6 56 | 79 |20 1,622 453 | 0017
4ACI132S4 8,5 6,9 | 82520 1,6 | 28| 49.4 | 0,028
4ACI132M4 11,8 61 | 84,020 1,6 | 22| 503 | 0,040
4ACI160 S4 17,0 6,1 | 84520 1,6 | 22| 450 | 0,100
4ACT1A6 0.4 10,4 | 62,5 | 2,0 | 1,6 | 2,1 | 48,6 |0,0017
4ACT71B6 0,63 102 | 65 | 2,0 | 1,6 | 2,1 | 49,6 |0,0020
4AC80A6 0,8 70 | 61 |20 1,6 | 2,1 | 383 |0,0025
4AC80B6 12 78 | 66,520 1,6 | 2,1 | 384 |0,0035
4AC90L6 1,7 62 | 71 | 19| 1,6 | 2,1 | 32,9 |0,0073
4ACI00L6 2,6 53 | 75 | 1,9 1,6 | 2,1 | 32,0 | 0,013
4ACI12MAG 32 73 | 72 |19 1,6 | 2,1 | 682 | 0,017
4ACI112MB6 42 85 | 75 |19 1,6 | 2,1 | 663 | 0,021
4AC13256 6,3 64 | 79 | 19| 1,5]2,1| 47,0 | 0,04
4AC132M6 8,5 58 | 80 | 1,9 1,5 2,1 | 48,0 | 0,058
4AC160 S6 12.0 77 | 82519 1,5 2,1 | 592 | 0,140
4AC160 M6 16,0 78 | 840 | 1,9 1,5 | 2,1 | 54,6 | 0,180
4AC71BS 03 10 | 50 | 1,9 1,6 | 2,0 | 46,3 |0,0019
4AC80AS 0,45 74 | 535 1,9 1,6 | 2,0 | 342 |0,0034
4AC80BS 0,6 83 | 58 | 19| 1,6 | 2,0 | 34,6 |0,0041
4AC90LAS 0,8 67 | 61 | 1,8] 1,6 | 20 | 32,0 |0,0067
4AC90LBS 12 65 | 85 | 1,8] 1,6 | 2,0 | 32,0 |0,0086
4ACI00LS 1,6 54 | 69 | 1,8] 1,6 | 2,0 | 32,0 | 0,013
4AC112MAS 22 95 | 68 | 1,8] 1,6 | 2,0 | 62,3 | 0,018
4AC112MB8 32 110 | 72 | 18] 1,6 | 2,0 | 62,1 | 0,024
4AC132S8 45 81 | 76 | 1,8 | 1,6 | 2,0 | 46,0 | 0,042
4ACI32MS 6 74 | 77 | 1,8] 1,6 | 2,0 | 46,5 | 0,058
4AC160S8 9 96 |81,5|1,8]1,5]20]| 4.7 | 0,14
4ACI60MS 12,5 90 |825|1,8] 1,520 443 | 0,18
4ACISOMS 15,0 78 |83,5| 18] 1,5 2,0 | 40,6 | 025

Tabauya 20.3
TexHuueckue JaHHbIE IEKTpoIBUTaTENeH cepun 4A
C TOBBILIEHHBIM cKoJbkeHueM 1ipu [1B = 40 %
g & Sy 20
Tunopaszmep % Q“é C"llﬂ é % % KO | o, | Mawss | Mo § E o
DJIEKTPOABUIATENS § g = = § E . Dw, % | O.e. o.e. 0.€. E § . KrM2
EEEL |E:c S8
T 2ESF | Z84 284
1 2 3 5 6 7 8 9 10
4ACT1A4 0,6 8,2 68 120)1,61]122] 396 |0,0013
4AC71B4 0,8 8,7 68,512,016 )22]| 40,1 |[0,0014
4AC80A4 1,3 5,6 1685{20|16]22]| 33,8 |0,0032
4AC80B4 1,7 5,5 70 [20]16[22] 350 |0,0033
4AC90L4 2,4 5,8 76 [2,0]1,6]22]| 33,1 |0,0056
4AC10054 3,2 4,2 76,5120 1,622 32,7 10,0087
4AC100L4 4,25 4,1 78 20| 1,622] 32,0 0,011

155

* K nyukmy 4 nnaua 3auamus. [IpoBepka 3JeKTpOIBUTaTENs Ha Tpe-
OJI0JICHHE MaKCUMAaJbHOW Harpy3Kd 3aKiIIo4aeTcs B ONPEACICHHN KOd(¢-
¢dunrenTa JOMyCTUMOM Meperpy3KH DIIEKTPOABUTATENSI U CPAaBHEHUE €T0
C JOIYCTUMOM KPaTHOCTHIO KPUTUYECKOTO MOMEHTA 110 (hopMyJIie

P
K, ,=——<09u. (20.4)

JIOIL. TI
H. 0,4
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B dopmyie (20.4) kordpumment 0,9 yauTeiBaeT CHIDKEHIE MOMEHTA
TIpH TOHIKEHHOM (Ha 5 %) HANPSKEHUH CETH.

Ecmn ycnoeue (20.4) He BBIONHSETCS, BHIOMPAIOT OONBIINH 110
MOIITHOCTH 3JICKTPOIBUTATEb.

® K RYHKmy 5 nnana 3anamus. OHpeZ[eJ'II/ITL AOIMyCTUMOEC YHCIIO
BKJIFOUCHMI SJICKTPOABUIATCIIA B Yac I10 (bOpMy.]'[e

AP, —AP)e, + APB(1-
st36oo( L AR )z, + ARB( 8"’), (20.5)
0,97A4,

e APy, AP, — TIOTEPH MOLIHOCTH B HOMHHAIBHOM PEXUME U TIPU d¢-
(heKTUBHOM MOIIHOCTHU Ha Baiy, BT;
B — ko3 punmeHT yXyamieHus TEIUIOOTAAadu SJIEKTPOJBUTA-
TeJIS TIPU HEMMOABIKHOM poTope; B = 0,5;
AA, — notepu sHEepruu npu nycke, Jx.

HOTepI/I MOIITHOCTH B HOMUHAJIbHOM PCIKUME!

AP, =P, (1 s ) : (20.6)
n,

Hannbie Py 4 1 1, B3STH U3 Ta01. 20.3.
[Motepu morHOCTH TipH 3 (HEKTUBHOM MOIIHOCTH HA BAITy:

1-n
AR, =P | — (20.7)
n,
KIIA mpu 3 pekTuBHON MOIIHOCTH Ha Bajly:
1
n, = , (20.8)
. —+x,
I e PRy =
um a, +1

rae a,=0,5; x, = Pa/PH,oA .
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[lorepu sHeprum npu mycke, npeHeOperas CONPOTUBICHUEM 00MOT-
KU CTaTopa:

A.=3J @ (20.9)
p. I 2 4

rae Jp , — u3 1abm1. 20.3.
o — YIII0Basi CHHXPOHHASI CKOPOCTH 3JEKTPOMArHUTHOTO IO,
pan/c; mpu 2 momocax ®p = 314 pag/c; mpu 4 momocax
o = 157 pan/c; pu 6 momocax wy = 104,66 pan/c; nmpu 8 mo-
Jrocax @y = 78,5 pan/c. Uncio momocoB ykazaHo nudpamu 2,
4, 6, 8 B 0003HAYCHHUHU DIICKTPOIBUTATEIISI.
DaKTUYECKOE YHUCIIO BKIOUYEHUH B Hac:

60
Z,=—. (20.10)
tH
JlomkHO cobnronaTbes ycaoBue
Zo< Zson. (20.11)

KoHTpoJibHBIE BONIPOCHI:

1. [louemy ans pexxuma S3 NPUMEHSAIOT CIELUANbHbBIE AJIEKTPOJBU-
raTeay MOBBIIIEHHOTO CKOJIBXKeHUsA? B ueM nx oTiauuue ot 31eKTpOBH-
raresned oOenpOMBIIITIECHHON cepun?

2. Kakyto MomHocTh (00IBLIYIO WM MEHBLIYIO) 00ecIieYrBaeT dIIeK-
TpoABUTaTeNb pexxuMma S3 npu padore B pesxkume S17

3. Kak BbIOMpPAIOT 3JEKTPOABHUTaTeNb MO MOIIHOCTH I PEXHMa
pabotsr S3?
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MeToanuyeckue yKazaHusi:

® K nyHKmy 1 nnana 3anamus. I/ICXOI[HLIC JAHHBIC 10 BApHUAHTY U3

tab:1. 21.1 BemmcaTs Mo opme tadmd. 21.2.
Tabnuya 21.1

[IpaxTrueckoe 3anstue Ne 21 M cXoHpIC JaHHbIC

o MoIHoCTh Bpems CHHXpOHHas
BbIBOP ACUHXPOHHOI'O SJIEKTPOJABUI'ATEJISA g 10 nepHoxaM, kBT 10 nIeproKiam, M HACTOTA BpaIIIeHHS
PEJKHAMA S1 11 PABOTHI B PEXKMME S3 B e e M- mrwe AL I
11047 | 0 | 015] O 0,5 1 0,5 1
Ileanb 3aHATHSA: OCBOUTH METOJIMKY BBIOOpA ACHHXPOHHOTO OJIEK- 2107 ] 0023 0 |045] 09 | 045 09
TpoaBuratess pexuma S1 st paboTsl B peskume S3. 3/ 10 10 /03| 0| 04 |08] 04|08
4.1 14 0 047 | O 0,5 1 0,5 1 1500
3amaua. Jlns 3a1aHHON HArpy304YHOM JMArpaMMbl TIOILEMHOM Jie- 50120 | 01]07] 0 045]09|045 ]| 09
OeKK BHIOPATh ACHHXPOHHBIN 3JIEKTPOIBUTATENH C KOPOTKO3AMKHY THIM 6128 | 0 109 | 0 | 05 1 | 05 1
pOTOPOM pexruMa S1. 7 4,1 0 1,3 0 0,4 0,8 0,4 0,8
81 5,6 0 1,9 0 0,5 1 0,5 1
Bonpoch! 1J1si CAMONOATOTOBKH 9176 | 0 | 25 | 0 045 09 | 045 | 0,9 1500
1. OGbsCHUTE, YeEM OTIMYAETCS PEXKUM pabOThl S4 3JIEKTPONPUBOIA 10/ 10 | 0 |34 0|04 08] 0408
OT pexXuMa pa60T],I S3? 11 1,4 0 4,6 0 0,45 0,9 | 0,45 0,9
2. OOBSACHHUTE, YEM OTIIMYAETCS PEXUM pabOThI S5 3JIEKTPONPUBOIA 121 07 | 0 /02210 |05 | 1 |05 ] 1
OT pexXuMa pa60TH S3? 13 1,0 0 0,32 0 0,45 0,9 | 045 0,9
3. Kakoe cTaHmapTHOE 3HAu€HHE TMPOJODKUTEILHOCTH BKIIOUEHHUS 14/ 13 | 0 0510 |04 |08 04 )08
MMEIOT ACHHXPOHHBIE dJIeKTpoaBurarenu cepuu AVUP? 1519 10 |08 | 0 |045] 09 | 045 ] 09
16/ 28 [ 0 109 | 005 1 |05]1 1000
JIuteparypa. Ymwmukun, M. I. OOmmii Kypc 3J€KTPONPUBOA : 17/ 40 | 0 | 1,2 | 0 104509 | 045] 09
yaebuuk s By30oB / M. I'. Unmukun, A. C. Canmiep. — 6-¢ U3l — 18] 55 10 20|60 |04 08| 04|08
Mocksa : Dueprouszaar, 1981. — 576 c. 191 77 10 123 10105 1 0,5 1
20] 10,1 0 3,3 0 1045109 | 045 | 0,9
I1;1aH 3aHATUSA: 21| 13,8 0 4.5 0 0,4 0,8 0,4 0,8
1. BoinucaTh MCXOMHBIE JaHHBIE MO BapuaHty u3 Tabu. 21.1. Ilo- 221065 0 102 | 005 | 1 |05 ] 1
CTPOUTH HATPY30UYHYIO qUarpaMmy paboueil MaluHBI. 23/ 09 | 0 1025| 0 |045] 09 | 045 ] 09 750
2. HaiiTu 5KBUBAJICHTHYIO MOIIHOCTH 32 LUKJI pa0OTHI C y4ETOM May- 24 13 | 0 104 | 0 | 04 |08 04 | 08
361, [IpeiBapuUTEIBLHO BBHIOPATH 3JIEKTPOIBUrATENb peskuma S1. 25| 18 | 0 1 06 | O | 05 1 | 05 1
3. OnpesenuTh NOCTOSHHYK BPEMEHH HATPEBA JIEKTPOIBUTATEIIS. 26/ 25 | 0 | 08 | O 04509 |045] 09
4. Onpenenuts KO3GPUIUEHTH TEPMHUUECKOH U MEXAHMUECKOM Ie- 27 35 10112 10|04 ]08] 04 ) 08 750
PErpy30K ¥ TPEOYEMYIO MOIIHOCTE JIEKTPOABHIaTENs peskuma S1. 28] 50 | 0 | 1,6 | O | 05 1 0,5 1
5. IIpoBepuTh BHIOPAHHBINM aCHHXPOHHBIN 3JIEKTPOABUTATENL Ha Tpe- 29 71 1 0] 21 |0 ]045]09 |045 ]| 09
OJI0JICHHE MAKCUMAIIbHOM HATrPY3KH. 30] 90 | 0 | 30 ] 0 | 04 |08 | 04 | 08
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Tabnuya 21.2

HcxonHple TaHHBIE TIO BAPHAHTY

MormHoCTb Bpems CuHXpOHHas
=
= 1o nepuozam, KBt 110 IepHOJIaM, MHH 4acTOTa BPaILEHHs
§ 1 2 3 4 1 2 3 4 3HCKTp0HBI/IF{l:lT€J1$I no,
m P, P, Ps P, t t t; ts MHH

[octpouts Harpy3ouHyto npuarpammy P = f(f) Takum oOpa3om, 4To-
ObI omyuuTh YepTex 100x150 mm (oOpaserr npejcrasiieH Ha puc. 21.1).

P, 4
kBt| p, [TogbeM ¢ rpysoM

/|

Onyckanue de3 rpysa

P
N

h b £ ta { MHWH
Tu

Puc. 21.1. Harpy3o4Has nuarpamma o beMHO# je0eIKu,
MIpUBEICHHAS K BaJly JIEKTPOIBUTaTEIs

ITapameTpbl Harpy304HON JIMarpaMMbl:
BpeMst paboTsl 1, =1, +15;

tP

HpOI[OJDKI/ITeHLHOCTB BKJIIQUCHUSA € = ——— 9
i+ t.B,

BpeMms maysel £, =1, +1,.
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* K nynkmy 2 naana 3anamus. JKBUBAJICHTHAs MOIHOCTh Harpy304-
HOH JparpaMMBbl ¢ y4eTOM Iay3bl:

P*t + Pt
P,= 1177373 (21.1)
L+t +B, (1, +1,)

rre fo — KOOQQUUUEHT YXYOUICHHS TEIUIOOTIAuYd DJICKTPOBUTATES
B HETIOJIBUYKHOM COCTOSTHUM; IPUHATD By = 0,5.
ITo Tabm. 21.3 BBIOpaTh 3JIEKTPOABUTATENH C YYETOM YacTOTHI Bpa-
LIEHU 110 YCIIOBHIO

P >P. (21.2)

Tabnuya 21.3

Texauueckue JaHHbIC ACUHXPOHHBIX BHCKTPO,HBI/IFaTeJIeﬁ
C KOPOTKO3aMKHYTbIM POTOPOM

CuHXpOHHas
Tunopasmep Howmmnanbhas KIIJI |CxonbxeHue| Wy, | M | M |Macca JacToTa
SJICKTPOABUTATEIIS MOIHOCTE Nus Y0 Su % o.e. [ 0.e. | 0.e. | m,KI | BpalCHUA
Py kBT o, MHH'
1 2 3 4 5 6 7 8 9
ANP56B4 0,18 | 64 10 |23 [22]1,8 [3,9
AUP63A4 0,25 68 12 2322118 |47
AVP63B4 0,37 68 12 23 12,2 (1,8 |5,6
AVP71A4 0,55 70,5 9,5 23 12,2 (1,8 |7,8
ANP71B4 0,75 | 73 10 22 2216 |88
AVP80A4 1,1 75 7 22 12,2 (1,6 19,9
AVIP80B4 1,5 78 7 [22]22701,6 [12,1| 1500
AWPI90L4 2,2 81 7 2,1 12,2 (1,6 |17,0
ANP100S4 3,0 82 6 2,0 12,2 [1,6 |21,6
AUP100L4 4,0 85 6 1202216 [27.3
AUP112M4 55 |855| 45 [2,0[2,5 1,6 |41
AlP13254 7,5 87,5 4,0 2,0 12,5 (1,6 |58
ANP63A6 0,19 56 14 2,0 22 (1,6 |4,65
AVP63B6 0,25 59 14 2,0 12,2 (1,6 |5,6
ANPTIA6 0,37 65 8,5 2,0 12,2 1,6 |7,8
ANP71B6 0,55 168,5| 85 [2,022]1,6 8,6
AVP80AG6 0,75 70 8 2,0 2216 [11,6 1000
AINP80B6 1,1 74 8 2,012,2 (1,6 |13,4
ANPI0L6 1,5 76 7,5 2,0 12,2 (1,6 16,9
AHWP100L6 2,2 81 5,5 2,0 12,2 [1,6 |22,8
ANP112MA6 3,0 81 5 2,0 12,2 (1,6 |35




Oxonuanue maon. 21.3

1 2 3 4 5 6 7 8 9
AP112MB6 4,0 82 5 2,0 2,2 [1,6 [40.4
ANP132S6 55 85 4 2,0 22 ]1,6 |57 1000
AUP132M6 7,5 85,5 4 2,0 22116 |68
AUP71B8 0,25 56 8 1,8 1,914 [7.8
AUP80AS 0,37 60 6,5 [1,8]1,9 1,4 [13,8
ANP80BS 0,55 64 6,5 [1,8]1,9 1.4 [13,5
AUP90LAS 0,75 70 7 1,6 [1,7 1,2 [19.7
AVP90LBS8 1,1 72 7 1,6 [1,7 12 [223] 750
AUP100LS 1,5 76 6 1,6 [1,7 12 [31,3
AVP112MAS8 2,2 76,51 55 (1,8 22014 [36
AVP112MBS 3,0 79 55 (1,822 1,4 |41
ANP132S8 4.0 83 45 [1,8[221]1.4 |56
AUP132M8 5,5 83 5 1,8 2,2 [1,.4 |70

* K nynkmy 3 naauna 3anamus. [10CTOSHHYIO BpeMeHU HarpeBa 7Ty
AJIEKTPOJIBUTATENS ONIPECIIUTH 110 (hopMyJie

C 420
T =— ~ , (21.3)

T - 1
A PH( N,)

T]H THOH.HOM

THE Tronnom = 80 °C; OCTaNbHBIC JaHHBIC B3SATh U3 Ta0I. 21.3.

* k nynkmy 4 naaua 3auamus. KodppuimueHT TepMHUYSCKOi Tepe-
IPY3KH JIEKTPOJBUTATENSI ONPEICIIUTH 110 (hopMyJie

K =——. (21.4)
l-e ™

Koadduiment MmexaHn4eckoil neperpysKu:

K, =K (I+a)-a, (21.5)

M

TJIE 0L — OTHOIIICHHE TIOCTOSTHHBIX MOTEPh K MEPEMEHHBIM; MPUHSATH o, = 0,6.
TpeOyemasi MOIITHOCTD AJICKTPOABUTATEIS C yIETOM KO3 hHUITIEHTA
MEXaHUYECKOU Neperpy3Ky ONPEAeIsSeTCs 10 YPaBHEHUIO
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P
p > ey _ b (21.6)
K. K

M M

U3 Tabn. 21.3 BeIOpaTh 3JEKTPOABUraTesb M0 yciaoBuio (21.6) u 3a-

nucats 1o gopme tabdmn. 21.4.
Tabruya 21.4

Texauueckue JIaHHBIC aCHUHXPOHHOT'O 3JICKTPOABUI'aTEIISA

HoMuHabas CHHXpOHHast
Tunopasmep - KIIJ |CxonbxeHue| Wy, | Mg | M, |Macca JacToTa
SIEKTPOABUIATEII P «Br N Yo Su, %0 o.e. | o.e. | o.e. | m, kT BpaLICHHs
H> 719, MUH'

* kK nynkmy 5 naauna 3anamus. IIpoBepKy Ha NPEOAOJICHHE MAaKCH-
MAQJIBHOH HAarpy3Ky MPOU3BECTH IO CIEAYIOINM (popMyiam:

M >11IM; (21.8)

M _=p M, ; (21.9)
P

M, =—1; (21.10)
mH

o, =0,(1-5,). (21.11)

KoHTpo/bHbIE BONIPOCHI:

1. OnummTe METOAWKY BBIOOpa dJEKTpoABHTaTENs pexuma S1 s
paboTsl B pexume S3.

2. Yemy paBHBI HOMHHAJIBHBIE TIOTEPH JIEKTPOABUIATEIS, UMEIOLLIE-
ro HOMUHaIbHYI0 MOWHOCTh 0,75 KBT 1 HOMUHaneHOE 3HaueHue KIIJI
75 %?

3. Koapdumnment termoBort meperpysku K,=2. Uemy Oyzner paBeH
KO3 PULIMEHT MEXaHMYECKON IMEeperpy3KH, €ciy MpeHeOpeyb MOCTOSH-
HBIMH TIOTEPSIMHA MOIIHOCTHU?
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[IpaxTrueckoe 3anstue Ne 22

BBIBOP ACUHXPOHHOTI'O 3JIEKTPOJIBUT ATEJIS
IO MOIIHOCTH U MAXOBHMKA JIJISI PABOTbBI

B IEPEMEXAIOIEMCSI PEXKUME

C YIAPHOHM HAT'PY3KOM HA BAJTY

Leans 3aHATHS: OCBOUTH METOIUKY BBIOOpa 3JEKTPOJBHUrATENS
M0 MOUIHOCTH M MaxOBHKa Ui TMEePEeMEKaroIerocs pexuma paboThl
C yIlapHOU Harpy3KOi Ha Bally.

3agava. B xo3siicTBe pemeHo CIpOeKTUPOBATh CEHOCOJIOMOIPECC.
BriOpats anexTpoaBuraTens 1 MaxoBHK JUI paboThl C YOPOILLEHHOW Ha-
IPY304HOU JUarpaMMoil CEHOCOJIOMOIIpecCa.

Bonpocs! A1 caMONOATOTOBKH:

1. Kako#i pexxum paboThl Ha3biBaeTCs nepeMexarimumcs? KakoBbl
€ro cTaHAapTHHIE TapaMeTphl?

2. Kakyro Harpy3Kky Ha Baly Ha3bIBalOT yAapHON?

Jluteparypa:

1. Yanmukun, M. I'. O6mmii Kype 31eKTponpuBoa | YIeOHUK TS BY-
30B / M. I'. Ynnukus, A. C. Cananep. — 6-e nza. — Mocksa : JHeprous-
nmar, 1981. — 576 c.

2. DNEeKTPOTEXHUYECKUH CIHPAaBOYHMK : CIPABOYHHUK / TOH pen.
II. I'. I'pyaunckoro [u np.]. — T. 3. — 5-e uzg. — MockBa : DHeprus,
1976. - 568 c.

Ilnan 3aHgaTus:

1. Beinucath UCXOHBIE JAHHBIE CBOETO BapUaHTA 3adaHusl.

2. ITocTpouTh Harpy304YHYIO TUArpaMMy U ONPEICIUTh €€ apaMeTphbl.

3. OnpeaenuTh CpeAHMM MOMEHT Harpy3ku. IIpenBapuTenbHO BbI-
OpaTh 3JICKTPOJABUTATEIb M ONIPEIACIIUTh €T0 MapaMeTphI.
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4. Haittit K03(pPHUITMEHTHI 110 TpadrKam.
5. OnpeaenuTh TpeOyeMblii MOMEHT WHEPIUN MaxOBUKA, PUBE/ICH-
HBII K BaJly JICKTPOIBUTATEIIS.

Metoauueckue YKazaHus:

* k nynkmy 1 naana 3anamus. Beimycate UCXOHBIE JaHHBIE TIO Ba-

puanTy u3 Tabn. 22.1 no ¢popme Tadm. 22.2.
Tabnuya 22.1

Ucxonubie JaHHBIC

g MowmeHT Ha ygacTkax, H-m Bpewms Ha yuacTkax, ¢ Cunxponnas
g 4aCTOTA BPALICHUS
S M, M, 1] t no, Mun"
1 30 3,0 04 1,6
2 45 4,5 0,4 2,15
3 66 6 0.4 12
4 90 9 0,4 1,6
5 120 12 0,4 2,15
6 165 16,5 0.4 1,2
7 300 30 0,5 2,0
8 330 33 0,5 2,83 1000
9 450 45 0,5 1,5
10 555 55 0,5 2,0
11 660 66 0,5 2,83
12 900 90 0,5 2,0
13 1100 110 0,3 1,2
14 1350 135 0,3 1,7
15 1650 165 0,3 1,7
16 40 4 0,3 1,2
17 60 6 0,3 1,7
18 &5 8,5 0,3 0,9
19 120 12 0,4 1,6
20 150 15 0,4 2,15
21 260 26 0,4 1,2
22 300 30 04 1,6
23 400 40 0,4 2,15 750
24 500 50 0,4 1,2
25 700 70 0,5 2,0
26 800 80 0,5 2,83
27 1000 100 0,5 1,5
28 1400 140 0,5 2,0
29 1600 160 0,5 2,83
30 1800 180 0,5 2,0
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Tabnuya 22.2

HcxonHple TaHHBIE TIO BAPHAHTY

)

= MowmeHT Ha y4acTtkax, H'm Bpewms Ha yuacTkax, ¢ Cunxponnas

= 9acTOTa BPALICHUS
[oR

2 M, M, t t 1o, MU'

* Kk nynkmy 2 naana 3auamusa. 11ocTpouTh Harpy304HyIO AUarpam-
My. Pasmep pucynka — 100x150 mm. Bug nHarpy3ouHoil auarpammsl
MpuBeieH Ha puc. 22.1.

M M

M-

a 1 |
h 1 t, ¢
T

Puc. 22.1. Harpy3o4Has nuarpamma pabodeil MaImHel,
MIPUBEJCHHAS K BaJTy DJIEKTPOJIBUIATEIIs

OmpenenuTh mapaMeTpsl Harpy304HOH auarpammbl. OTHOCHTENIBHOE
BpeMsi pabodero xoja:

t
k=—1—. (22.1)
t+t,
OTHOCHUTEILHBIA MOMEHT XOJIOCTOI'O xonaa.
M
a=—= (22.2)
M

® K nYyHKmy 3 naana 3auamus. HpCZ[BapI/ITCHLHO BLI6paTI: 3JICKTPO-
ABUTrarTejib C HOMHHaJIbHBIM MOMCHTOM.:
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M, 212M [k+a(1=k)]. (22.3)
HomuHanbsHasg MOLITHOCTH 3JEKTpoABUTraTe s, BT:
P>M, Hp0,1045;10, (22.4)

rIe ny — us3 tabm. 22.1.
BriOupaths asekTponsuratens u3 Tabdd. 22.3 mo yciosuwoo (22.4)
C yYETOM YacTOTBI BPAIICHUSI.

Tabnuya 22.3
TexHu4eckre JaHHbIE ACHHXPOHHOTO JIEKTPOJIBUTATENS
MomeHT Kparnocts
Tumnopasmep Homnuasnas CKOJIb)KeHUE| HHEpPUUH  |KPUTHYECKOro Cunxponnas
3JIEKTPOABUTATENA M;mlj:l);:b S, %0 poropa MOMEHTA [y, :aﬁgiﬁ
H Ty KTM o.e. 0
1 2 3 4 5 6

ANPROB6 1,1 8,0 0,0046 2,2

AUNPI0OL6 1,5 7,5 0,0073 2,2

AWP100L6 22 55 0,013 22
AWP112MAG6 3,0 5,0 0,017 22
AWP112MB6 4,0 5,0 0,021 22

AHNP132S6 5,5 4,0 0,04 2,2
ANP132M6 7,5 4,0 0,058 2,2

ANP160S6 11 3,0 0,12 2,7 1000
AUP160M6 15 3,0 0,15 2,7
AWP180M6 18,5 2,0 0,2 2,4
AWP200M6 22 2,0 0,36 2,4

AWP200L6 30 2,5 0,4 2.4
ANP225M6 37 2,0 0,61 23

AUNP250S6 45 2,0 1,0 23

ANP250M6 50 2,0 1,1 23

AHNPI90LBS 1,1 7,0 0,0086 1,7

AHNPI00LS 1,5 6,0 0,013 1,7
AWP112MAS 22 55 0,017 22 750
AWP112MB8 3,0 55 0,025 22

AMP132S8 4,0 45 0,042 22
ANP132M8 5,5 5,0 0,057 2,2

AHNP160S8 7,5 3,0 0,12 2,4
ANP160M8 11 3,0 0,15 2,4 750
AVP180M8 15 2,5 0,23 22
AWP200MS8 18,5 2,5 0,36 2.3
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Oxkonuanue mabn. 22.3

1 2 3 4 5 6
AUP200L8 22 2.5 0,40 23
ANP225M8 30 2,5 0,61 23
AIP250S8 37 2,0 1,1 23 750
ANP250MS8 45 2,0 12 22
AIIP280S8 55 3,0 3,2 22

3anucaTh TEXHHYECKUE JAHHBIC AJIEKTPOABUTATENS U3 Tao. 22.3 mo

¢dopme Tabm. 22.4.

Tabauya 22.4
TexHuueckue JaHHbIE ACHHXPOHHOTO AJIEKTPOIBUTATEIIS
DJeKTpOJBUIraTENh P, kBt Su, % ™ KM M, O.€. no, MHH
HomuHanbHbI MOMEHT AJIEKTPOABUTATENS:
P
_ ~H
M, ==z (22.5)
COH
HomwunanbHast yrimoBast CKOpOCTh poTOpa:
®, =w,(1-5,). (22.6)

CHHXpOHHAS YTIIOBasi CKOPOCTB AIIEKTPOMArHATHOTO TIOJIS CTaTOpa:

mn
0
W, =——

MakcumanbHBIN I[OHyCTPIMI:IfI MOMCHT 3JICKTPOABUTATCIIA:

M, =0,85u,M,. (22.8)

* Kk nyukmy 4 naauna 3anamus. Onpeaenuts K03 PUIreHTs:

A= (22.9)

= 0.1045m,. (22.7)

(22.10)

(22.11)

(22.12)

M
B=—+;
Ml
A-a
o l—a ’
1
b, = \/BZ—a2—2ak(1—a).
l-a
ao: bo ‘ |
035
045 1040 ’
§=0,50 / ,.--"""t'-."
//"/‘ L— 020
. ‘—"""-’....
-.'..;9 %/ Pl //3'5
08 / d
R/ -
ar
| =7 | _aes
S aiva — = 2 =~ _aw
an A"/ |-=" e ais
o WL /’/, S O B S
Z /’ r‘,/' /_,,--—“ FF:%-—&L
// 'Z_{/" ﬂﬁ,f"’/ﬂ,_-— 025
24 - e —— ==
23 B ,57!( ~ (7,,,/” T 97
bo '{j % S 01
gz / =¥ /,7/ g —
yal g 171 __L-aos
at / = E—— ===
= %7 12 i el !Ll
[ & W 14 b 5 Tw

2z 4 &
[ (7]
T P T 0

t
Puc. 22.2. KpuBbie K BEIGOPY KOO hHUITHEHTa ——
T

M
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Ilo naiinenHbiM kodd¢uumeHTaMm dy U by Ha KpuBBIX puc. 22.2 [6]
(CIUTOLIHBIE JIMHUY VIS @y U ITyHKTUPHBIE IS by) HAXOAATCS 1BA 3HAUCHUS

t
KO3()(PULIMEHTOB —— : TIO @y HAXOAUTCS KOA(PHUIIUMEHT T10 TOIMYCTUMOM Iie-
M

perpyske T—“ ; TI0 by HaxoawTCs KOAPGHUIMEHT 110 HarpeBy (puc. 22.2).

M /nep
Jis manpHEHIMX pacyeToB BBHIOMpAETCS MEHbIee 3HAUYeHUE U3 KO-
I tll 0
s¢ppunmeHToB | — | wu | — , KoTopoe 0003HaYMM | ——
M /nep M / Harp M/ yum

3amnncare €ro 3HaUYECHHE.

* K nynkmy 5 naauna 3auamus. 1IpuBeqeHHBI K Baly 3JIEKTPOIBU-
rateiasi MOMEHT MHEPIMH MPHUBOAA JOJDKEH COCTABIATH BETHYMHY, OII-
pEeAENeHHYIO IO ypPaBHEHUIO

Mt
wpw = — (22.13)
t
o O)OSH
TM MHH

TpeOyeMblii MOMEHT MHEPLIMN MaXxOBHKa OIPEEIsIeTCs IO YPAaBHEHHIO

s = Japus = I e- (22.14)

MaxoB npuB

KoHTpoJibHBIE BONIPOCHI:

1. Kakyro posb urpaet MaxoBHK B IIEpHO]T cOpoca U Habopa Harpy3Ku?

2. OnumuTe METOAUKY BBIOOpA DJICKTPOIBUTATEIS M- -MaXxOBHKA IS
MepeMEsKaroIerocs pexxruMa padoThl ¢ yIapHOW Harpy3KOH.

3. Kakas Harpy3ka Ha BaJly Ha3bIlBAeTCS IUKIWYECKOW MYJbCH-
pyrommen?
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[IpakTnueckoe 3anstue Ne 23

BbIBOP ACUHXPOHHOTI O JIEKTPOJABUI'ATEJIA
IO MOHIHOCTHU IJIAA PABOTHBI B PEKUME S8

Lesn 3aHATHSA: OCBOMTH METOJHMKY BBIOOpa aCMHXPOHHOTO JIIEK-
TPOABHTATENS IO MOIIHOCTH I paboTHI B pexkume S8§.

3agaya. Ha oOkaTouHOM CTEHIE, MUCIIOJIB3YEMOM B MAacTEpPCKOH IO
PEMOHTY CEIIbCKOXO3AWCTBEHHOW TEXHUKH, PELIMIM HCIOIb30BaTh
ACHHXPOHHBIN 3JI€KTPOABHUTaTENb U MPeoOpa3oBaTelb YaCTOTHI.

BriOpats anekTpoBuUraTens Mo MOIHOCTH IS padoTHI B pexkume S§.

Bompochl 15151 caMONOATOTOBKM:

1. Kaxkoii pexxum paboTsl HazbiBaeTcs S§?

2. Kak u3mensiercs: oxnaxaeHne aCHHXPOHHOTO CaAMOBEHTHUIHPYEMO-
'O 3JIEKTPOJBUraTeN sl IPH YMEHBIIEHHH CKOPOCTH BpalleHUs?

Jluteparypa. Uwmnukuna, M. . OOmmii Kypc 3JIEKTPONPHUBOJA :
yuebnuk ans By3oB / M. I'. Unmmukun, A. C. Cangnep. — 6-e uzg. —
Mocksa : Dueprousgat, 1981. — 576 c.

Ilnan 3anATHA:

1. Bemmucars JaHHBIC IO CBOEMY BapHaHTY.

2. ITocTpoutk Harpy304HbIe TUArpaMMbl MOMEHTA H CKOPOCTH.

3. Beruncnuthk  3((eKTUBHBIE MOMEHT C Y4YeTOM KOX(PQUIIMEHTOB
YXYJIICHUS TEIIOOTIa4H IPU CKOPOCTSX BPAICHUS HIDKE HOMHUHAIBLHOM.

4. OnpenenuTh MOITHOCTh U BRIOPATh AIICKTPOIBUTATEIb.

MeToanuyeckue yKa3zaHus:

* k nyukmy 1 naana 3anamus. Beinucath JaHHBIE IO CBOEMY BapH-
anTy u3 Tab1. 23.1 mo popme Tadn. 23.2.
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WcxonHple TaHHBIC

Tabnuya 23.1

e Mowment (H-M) VriioBas ckopocTh (paz/c) CHHXpOHHast
s Ha yJacTKax Ha y4acTKax 4acToTa
=3 BpAlllEHUs Ho,
Al M | M| M| M| M| o o o3 o os yun”
1 2 3 4 5 6 7 8 9 10 11 12
1127 (2412220 1,8 (88,5]| 177 | 295 [206,5| 118

2038 13531 |28]|25|879|1758| 293 |205,1|117,2 3000
315014843 38|34 (89,4|178,8| 298 |208,6119,2
4175|6762 56|50 (894|178,8| 298 |208,6|119,2
51100194 | 85|75 | 6,8 |89,4|178,8| 298 |208,6|119,2

6 | 13,0 12 11 10 9 189,4|178,8| 298 |208,6|119,2

7 19 | 17,5 15 |14,5] 13 |89,4|178,8 | 298 |208,6|119,2 3000
8 26 23,5 21 |19,5] 17 | 89,4 |181,8| 303 |212,1 |121,2

9 38 34 31 24 28 90,9 |182,7|304,5|213,1|121,8

10| 51 47 43 |38,5| 34 |91,3|182,7|304,5(213,1|121,8

11| 55 | 50 4 3,5 3 191,3| 84,7 |141,3| 98 56

12| 7,0 | 6,5 5,5 5 42 87 146 102 58

13| 10,5 | 10 9 8 7,2 | 43 87 146 102 58

14| 155|145 13 |11,5]|10,4| 43 87 146 102 58

15]21,0 [19,5]17,5| 16 14 | 44 88 | 147,5| 103 59 1500
16| 28 |25,5|23,5| 21 19 | 44 88 | 147,5| 103 59

17| 38,5 | 35 32 | 29 |25,5] 45 89 (1499 104 60

18| 50 47 | 43 38 35 46 90 |150,7| 105 61

19| 75 70 63 56 50 | 47 91 151,5| 106 62

20| 103 | 94 85 78 66 | 48 92 |152,3| 107 63

21| 80 | 7,5 | 6,5 | 6,0 5 28 57 96,1 67 38

221 12,5110,5| 10 | 85 | 7,5 | 28 57 96,1 67 38

23| 16 15 13 12 11 29 58 96,8 68 39

24| 22 (20,5 19 17 15 30 59 98,9 69 40 1000
251 31 29 26 24 | 21 |29,8| 59,6 | 99.4 | 69,5 | 39,7

26| 41 38 35 31 28 |29,5159,5 99,4 | 69,5 | 39,5

27| 57 52 | 48 43 38 30 60 |100,4| 70 40
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Oxonyanue mabn. 23.3
1 2 3 4 5 6 7 8 9 10 11 12
28| 77 71 65 58 52 | 30 60 |1004| 70 40
29 113 | 100 | 95 | 85| 75 | 30| 61 |101,5] 71 41
30| 155 | 142 | 130 (115 | 103 { 31 61 |[101,5] 71 41

Tabauya 23.2
Hcxonnble naHHbIE IO BAPUAHTY
& MowmenT (H-m) VYrioBas ckopocTb (paj/c) CuHXpOHHAs
S Ha y4acTKax Ha y4acTKax 4acTora
= BpAICHHS
o M| My | My | My | Ms | o 02 03 an s 1o, MHH'

* K nyukmy 2 niaauna 3auamus. [1ocTpouTh Harpy304HbIC AHArpam-
MBI MOMEHTa M CKOPOCTH, KakK MoKa3aHo Ha puc. 23.1, cobmoaas mac-
mTab MOCTPOCHHUS.

My
ti=h=t=t:=t:=15MuHn

] M2

M

® 1. s

(O3

s

(U]

7 R

Puc. 23.1. Harpy3ounas auarpaMma 00OKaTOYHOTO CTeH/A
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* Kk nynkmy 3 naauma 3auamus. PerynupoBaHue YIrJIOBOM CKOPOCTH
3JIEKTPOJBUTATEIIS C MOMOLIBIO IPEe0Opa3oBaTeNs YacTOThl 00eceunBa-
ercs NpU TNOCTOSIHHOM MarHUTHOM IIOTOKE, IO3TOMY BOCIOJIB3YyeMCS
(opMyI0if SKBUBAJIECHTHOTO MOMEHTA!

M- \/Mfrl Mty + Mt + Mt + Mty o3

4B, + 1By +1B5 + 1., + 1B
rne Pi, P2, B3, P4, P5s — KOIPPHUIMEHTH yXyNIICHUS TEIUIOOTIAYN DIIEK-
TPOABHIATENS NPU CKOPOCTU BpPAIICHUS, OTIMYAOIIEHCS OT HOMHHAIb-
HOH CKOpOCTH, 0.€.
[Tpu HanGonpLIeH CKOPOCTH BPALICHUS, T. €. IPH M3, UMeeM 3= 1.

Uzmenenne koddpdunueHTa yxyauieHHS HW3OJSIHA CAMOBEHTWIIU-
PYEMBIX aCUHXPOHHBIX 3JIEKTPOJBUTATENIEH ONIUCHIBAECTCS] YPABHEHUEM

B=ﬁo+(1—ﬁo)(fj : (232)

rae Bo=0,5; o,= w3; a = 0,7-1,0; npumem a = 1,0.
Hamnpumep:

BI=BO+(1—BO)(ELJ; (23.3)

0

B, :Bo+(1_Bo)£&] ; (23.4)

O

B, =B, +(1_Bo){&j ; (23.5)

O,

0,

Bs =B, +(1_B0)(&J . (23.6)

* Kk nynkmy 3 naana 3anamus. Tpedyemass MOIITHOCTD 3JIEKTPO/IBUTa-
TeJA oTpenensercs mo Gopmyie
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P> M o,. (23.7)

BriOpats u3 Tabm. 23.3 3IeKTpOABUTATENH C yYETOM CHHXPOHHOH
4acTOTHI BpallleHHs], 3aJaHHO! B Ta0u. 23.1.
Tabnuya 23.3

TexHuueckue TaHHBIC ACUHXPOHHBIX SHQKTPOHBHFaTeHCﬁ

Tunopasmep MormHocts | CkonibxeHue Tumnopazmep Mouinocts | CkonbxeHue
anekrpoasuraresi| Py, KBt S, % 2JIEKTPOBUTATEIS P,, kBt S, Yo
ANP71A2 0,75 6,0 AHWP100L4 4,0 6,0
AUP71B2 1,1 6,5 ANP112M4 5,5 4,5
AHWPS0A2 1,5 5,0 ANP13254 7,5 4,0
AHNP80B2 2,2 5,0 ANP132M4 11,0 3,5
AUNPI0L2 3,0 5,0 ANP100S4 15,0 3,0
AUWP100S2 4,0 5,0 ANP80A6 0,75 8,0
AVP100L2 5,5 5,0 AP80B6 1,1 8,0
AWP112M2 7,5 3,5 AWPI0L6 1,5 7,5
AUWP132M2 11,0 3,0 AVP100L6 2,2 5,5
ANP160S2 15,0 3,0 ANP112MA6 3,0 5,0
AUP71B4 0,75 10,0 AHNP112MB6 4,0 5,0
AHWP80A4 1,1 7,0 ANP132S6 5,5 4,0
AUWP80B4 1,5 7,0 AHNP132M6 7,5 4,0
AUNPI0L4 2,2 7,0 AHNP160S6 11,0 3,0
AHWP100S4 3,0 6,0 AHNP160S6 15,0 3,0

KoHTpo/bHbIe BONIPOCHI:

1. Yem oTnmuaeTcst pacueT MOIIHOCTH JIEKTPOABUIATENS IO METOLY
SKBHUBAJICHTHBIX BEJTMYWH JJIS pEXKUMOB padoThl S1 1 S8?

2. Ecnu npeoOpazoBarenb 4acTOTHl HCHOJNb3YETCS HE C CaMOBEHTHU-
JUPYEMBIM 3aKpBITBIM 3JEKTPOABHUraTElIeM, KaK B YCJIOBHAX 3aJaud
MPaKTUYECKOTo 3aHATUS Ne23, W 3NeKTpOoABUTaTe/lb UMEET BHEIIHHUN
BEHTWIATOP (HAE3OHMK) IS OXJIAXKICHHSA, TO KaK M3MEHATCS pacyeTsl,
npousBefieHHbIe 110 popmye (23.1)?
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[IpaxTrueckoe 3anstue Ne 24

BbIBOP ACUHXPOHHOTI O JIEKTPOJABUI'ATEJIA
JJIs1 TIPUBOJA CKPEIIEPHOI'O
TPAHCIHHOPTEPA YC-®-170

I.[e.m; 3aHATHUA: OCBOUTb METOAUKY BI:I60pa QJICKTPOABUTATCIIA AJId
nmpuBoaa CKpCHCpHOfI YCTAaHOBKH BO3BPATHO-IIOCTYHNATCIILHOI'O IBUKEC-
HUA B IBYX OTKPBITBIX KaHaJIax.

3agava. BriOparh 31eKTpoABHraTenb Uil CKpEHepHOH yCTaHOBKH.
B xo3siictBe Ha depme KPC pemeHo Mcmonb30BaTh CKpeliepHbIEe ycTa-
HOBKHM B JIByX OTKpPBITBIX KaHajJax HpomblnuieHHoro tuma YC-®-170.
JUTuHy TpaHCHOPTEPOB OMpPENENWIN 10 MECTy MX NpuMeHeHus. Ha BbI-
XOZHOM BaJly peAyKTOpa HaXOJUTCS JINTas 3BE€3/104Ka JUI KPYTJI03BEHHOU
ueny, war uernu b = 0,23 m. Cocta Tpancnoprepa Y C-®-170 npencras-
neH puc. 24.1 [7].

Puc. 24.1. IlpoMbllieHHas ckpenepHas ycraHoBka Tuna Y C-d-170:
1 — npuBog; 2 — ckperniep; 3 — pabouunii KOHTYp; 4 — IOBOPOTHOE YCTPOICTRO;
5 — IpoMexyTOYHas WITaHTa; 6 — KPYIJI03BeHHAs LIeMb
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TsAroBelil opran — Kpyrio3BeHHas 1ens 6. OHa HaxoAUTCS Ha yda-
CTKE MEXIy MEepBhIMH CKpeOKaMH KaHAJIOB, 3aXBaThiBas MPUBOIAHYIO
3BE€3/I04YKY, U NMEepeIHNMH CKpeOKaMu KaHaJloB, 3aXBaThIBasi IIOBOPOT-
Hbl€ 3BE3J0YKH. Mexay CKpemepaMH HaxOIATCS NPOMEXYTOUYHBIE
LITaHTH J.

CkrazpIBaloIMKACS CKpenep npeacTaBiieH Ha puc. 24.2 B pabouem
MOJIOKEHUH TIpH ABM)KEHUU B HAIPABJICHUM CIUIOMIHON cTpenku. OH
CKJIa/IbIBAeTCs, €CIU JBHKETCS B HAINPaBIECHHUHM IYHKTUPHOW CTPENKU

(puc. 24.2).

Puc. 24.2. CknagpiBaromuiics ckpenep ycranoBku Y C-D-170:
1, 4 — cxpebku; 2 — mwapHup; 3 — HATSHKHOE YCTPOUCTBO;
5 — Pe3NHOBBII YHCTHK; 6 — ION3YH

CkperniepHasi yCTaHOBKA COBEPILAET CTOJBKO XOJIOB, CKOJIIBKO HMEET
ckperiepoB. KommuecTBo 1UKIOB (BIEpea-HA3all) PaBHO KOJHUYECTBY
CKperepoB B 0JiHOM kaHasie. CKperepbl IepeMeIaloTcss Ha PacCTOSHUES
Lyona. OHO OOTIBITIE pACCTOSIHUS MEXKITy CKperepaMu Ha 3 MeTpa.

TexHomormaeckas cxema pabOThI CKPETIEPHON YCTaHOBKHU C JBYMS
pabourMu KaHajIaMu M JIByMs CKpelepaMHu B KaHajle IpHBeJeHa Ha
puc. 24.3.
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BUJI HA KAHAJIbI CBEPXY

Y (Buepen)

4-ii xo1
(Hazan)

Paboune
BCTBI/IN1 v
‘ W,
1S N3 N4
b | w77
Nl N2
— 4
e N3 N4
12} A
— N1 N2
B N3 N4
B i
\‘—> N1 N2
— vz
182 N3 N4
\?— Nl N2
p—
N3 N4
s
3 Lo
P L sou N
L, L .

HcxonHoe
COCTOSIHUE

N
1-if xo1

. 1-#t 1k
padoThI
2-it xon
(nazanm)

~
3-if xo
(Bnepen)
II-# nux
paboThI

CTOI /

Puc. 24.3. TexHomorudeckas cxema pabOTbl CKPEIepPHOil yCTaHOBKU

¢ IByMsI pabOYNMH KaHATaMH

BOHpOCI)I aJist CaMOIMOATOTOBKU:

1. OOBsICHUTE MPUHLIMII ASHCTBHUS CKPETIEPHBIX YCTaHOBOK.

2. IlocTpoiite rpaduk MEeXaHUIECKOH XapaKTEPUCTHUKH CKPEMEPHOil

YCTaHOBKH.

JIntepatypa. ®omenkoB, A. Il. DiekTponpuBOx CETbCKOXO3SMCT-
BEHHBIX MAaIllMH, arperaToB M MOTOYHBIX JUHUH : yueOuuk / A. I1. Po-
MeHKoB. — Mocksa : Kojoc, 1984. — 288 c.

Ilnan 3aHaTHA:

1. Bemucatp HUCXOOHBIE NaHHBIC MO CBOEMY BapUAHTY .

2. BeImomHUTE pacueTsl s MOCTPOCHUSI HAarpy304YHOM AMarpaMMel

U IIOCTPOUTE €€.
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3. BoIOpaTh 3JIEKTPOABUTATEND.
4. 3anucath pe3ysbTaThl pacdeToB mo Gopme Tad. 24.3.

MeToauueckue YKazaHus:

*k nynkmy 1 _nnana 3auamusa. 3anucaTh WCXOJIHBIC TAHHBIC
u3 tabi. 24.1 no gpopme tadi. 24.2 .

HcxoaHble JaHHEBIC

Tabnuya 24.1

E Tl CkopocTth Komaectso YroBas cKkOpocTb
§ KaHana L, M JIBIDKCHI yOOpOK B CyTKH Z NpUBOAHOH
o ? cKkperiepa v, M/c 3BE3JI0YKH ®, pajy/c
1 2 3 4 5

1 100 0,15 1 0,37

2 104 0,2 1 0,50

3 108 0,25 1 0,62

4 112 0,15 1 0,37

5 116 0,2 1 0,50

6 120 0,25 1 0,62

7 124 0,15 1 0,37

8 130 0,2 1 0,50

9 135 0,25 1 0,62
10 140 0,15 2 0,32
11 145 0,2 2 0,42
12 150 0,25 2 0,53
13 155 0,15 2 0,32
14 160 0,2 2 0,42
15 165 0,25 2 0,53
16 170 0,15 2 0,32
17 175 0,2 2 0,42
18 180 0,25 2 0,53
19 185 0,15 2 0,32
20 190 0,2 3 0,36
21 195 0,25 3 0,46
22 200 0,15 3 0,27
23 205 0,2 3 0,36
24 210 0,25 3 0,46
25 215 0,15 3 0,27
26 220 0,2 3 0,36
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Oxonuanue mabn. 24.1

1 2 3 4 5
27 225 0,25 3 0,46
28 230 0,15 3 0,27
29 235 0,2 3 0,36
30 240 0,25 3 0,46
Tabauya 24.2
HcxoanHble naHHbIe U pe3yJibTaThl pacyeToB
Hcxonnbie
Pesynbrarel pacueToB
JTaHHbIE
- ol 1 ! 2
g | = g & g a
|2 |8 |28¢gz |5 |8 = |55 3
<1 8 1] 5 & 2 > = ] 5 n 323 N e
m*QLO og“&a - b=} = = o T = A -
= 2> & 4S5 2ol EE 2 < ZgS ) )
SRS g 8 El:H 5o .| EAM _QEEE QOE S S
;_‘5.:;5 Osﬁﬁm‘géﬁéﬁi—gom’\oEm ~ o Y e
S ZEEBNz | EED|E5|5S8| 55558558 | 2E| 28
Slg|legBle RS a%|gs|8 ay| EES T |EE S 25| 25
ol ZlegSE|lecF 2R o|lZElEEQ TR EEQ|EEE S e =
SISl alEE|IE P 5o H|2rl B0 20C 57|20 & = =
quMO%L‘m S ol &0l ¥ o o Qa3 =o |Xasm o = o g
HO S22 3> 8|S ER|mE|(OEE| S EREE[08R > e | > oa

* kK nynkmy 2 naauna 3anamus. Harpy3odHyio quarpaMmy TOCTPOHUTH
Ha Tepro;] onHOH yoopku. CHadasna onpeaenuTh mapaMeTpbl TEXHOIOTHYe-
CKOM CXEMBI U HArpy304HOM TarpamMmmabl.

Paccrosane Mexay ckperepamu:

L, =—2, (24.1)

CKp

rae L — AmMHa HaBO3HOTO KaHawla, M;
Zcxp— KOJIIMYECTBO CKPENEPOB B KAHANE; Lo = 2.
JnmHa xona ckpenepos:

on;{a = L - LCKp (ZCKp - 1) : (242)
Bpewmst ogHOTO X012 CKperepoB (BIepe Wik Ha3amn):
t — on;:[a
1xox v 5

rZie V — CKOPOCTh CKPETEPOB, M/C.
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W3 mpakTuku M3BECTHO, YTO Ipu ckopocTH v = 0,2 m/c yaenbHas
MOIIIHOCTh Ha BaJly TPaHCIOpPTEpa cocTaBiseT 65 BT/M mpu ogHOU
yOOpKe B CyTKH.

VY enbpHAas MOITHOCTh HAXOAWUTCSI B 0OPaTHOW 3aBUCUMOCTH OT YMCIIA
yOOPOK B CYTKH U B MPSAMO MPOMOPLHNOHATHHON 3aBUCUMOCTH OT CKOPO-
CTH TIepeMeTIeHHs CKPEOKOB:

65v

P =——, (24.3)
ya
0,27,
MaKCI/IMaJ'II)HaSI MOIIIHOCTb HpI/I HepBOM xozxae, HpI/IBeI[eHHaH K Baﬂy
DJICKTPOABUTATCIIA:
P=PL — (24.4)

ya~~xoma
nep.o0i

L€ Muep.oou — 00mmit KIIJI nepenaun, o.e.

Oo6mee KIIJ] mepenaun 3aBUCUT OT YMCIa M BUJA IPUMCHSIEMBIX Tie-
pemau. O0Iee nepeaaTodHoe OTHOIICHUE TTepeIay:

(O]
j=—2 (24.5)

T7IE Wy U Oy, — YIJI0BAsi CKOPOCTb 2JIEKTPOJBUTaTens U paboueil ma-
IIUHBI, paji/c.
[pumem m,,~ 100 pag/c (6-MOMOCHBIN aCHHXPOHHBIN 3IEKTPOBUTATEb).
Ecmm i > 100, To npUMEHSIOT 2-CTyIeHUATyI0 MEXaHHIECKYIO Tepe-
naqy; eciu i >400, To BEIOMPAIOT TPEXCTYIIEHIATYIO MEXaHHIECKYIO TIe-
penaay. KIIJI omHo# cTtymenm mexanmdeckod mepemaum 1 = 0,98. O06-
i KII/T mexanuueckoi nepenayu:

Noeposi = n", (24.6)

IrZie 7 — KOJIMYECTBO CTYNEHEH MEeXaHMUECKON Iepeaayu.

s mocTpoeHHs Harpy304HOM OuarpaMMbl ONPEAEIUTh HArpy3KH
IIpH BCceX MUKIIaX paboThl (cM. puc. 24.3).

1-ii xoa (Bmepen). Cxpenepsl N/ 1 N2 cKkiIaabIBalOTCs U MepeMelia-
FOTCSI Yepe3 HaBO3 BIIPABO, a cKpenepbl N3 u N4 nepeMeniatoT HaBo3 1o
IutuHE Ly,y, BIEBO B HABO30yOOPOUHBIN KaHAI.

[Ipumem, uto nBMKeHHE 2 cKkpenepoB uepe3 HaBo3 TpeOyer 30 %
MOIIHOCTHU P;, BeIYHCcIeHHOH 10 dopmyne (24.4). Torga obmias Harpys-
Ka npu 1-M xoze paBHa
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B

Ixox

=1,3P. (24.7)

ITo panHBIM, ODpUBEACHHBIM B [8], M3BECTHO, YTO IEPEMEILECHUE
CKpETepOB CHavaja BHI3BIBAET CKOIUICHHWE U CKaThe HaBo3a. JlimwHa my-
TH KapeToK 10 MOJHOro cxaTusi coctaBisieT 0,55Ly,,, @ pasrpyska Ha-
BO3a CKpeNepoM TMPOUCXOAWT Ha YYaCTKE IIyTH, COCTABIISIONIEM
0,15Lyza- HM3MeHEHHME MOIIHOCTHM MpU NEPBOM XOJE HMEET BUJ

puc. 24.4.
HapaMCTpLI NepBOro xoaa:

Eﬂaq = O’ 13)(01:[ ’ (248)

EKOH = O’ SHXOH > (249)

onua
byon =— > (24.10)
v

t,=0,55t, (24.11)

t, =0,15t, ; (24.12)

by =ty —( +18). (24.13)

2-ii xon (ma3an). Ckpenepsl N/ u N2 OBuxyTcsl BIeBO, crpedasi Ha-
BO3, a ckpenep N4 — BipaBo, BxonocTyro. Ckpenep N3 — cHadana nepe-
MEIIAeTCs B HAaBO3€ B CIOXKEHHOM Buje. ClnenoBaTenabHo, HA 2-M y4acT-
K€ MOIIIHOCTb COCTaBJISIET:

P, =LI5H. (24.14)
ITapametps! 2-ro xoza:

Py = 0,1P0,5 (24.15)

Pron = 0,58, (24.16)

OTnenpHBIE YYaCTKH BpPEMEHH 2-TO XOJa aHAIOTHYHBI YYacTKam
BpemeHn l-ro xoma (puc. 24.4). Mexay 1-m u 2-M XoIaMu TPUHATH
BPEMsI OCTAHOBKH f,c; M TTYCKA Z;:

+t =2c.

ocT n
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Puc. 24.4. Harpy3o4Hasi iuarpamma 3JIEKTPOIBUTaTENs CKPETICPHON YCTaHOBKH
¢ IByMsI pabOUNMH KaHATaMH

3-ii xon (Bmepen). B koHie 2-ro Xoja OCTaBLIMICS HABO3 CXKar.

Ckpenepst N3 u N4 nBuxytcs BieBo. I[lepBeie 3 MeTpa OHU JOBMXKYTCS
BXOJIOCTYI0. DTO BPE€Ms COCTaBIISIET:

fy==. (24.17)

MOIIHOCTh XOJIOCTOI'0 X04a COCTaBIISCT:

F,=0,58,, - (24.18)
Bpewms nepemerneHus c:xaToro HaB03a COCTaBIISCT:
by =iy — (G +5), (24.19)

rac t3x011 = t2xou: tlxou.
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MOH_[HOCTL Ha NCPEMCIICHUEC CKATOTI'O HABO3a:

Py = Pron (24.20)
B koHI11e TpeThero xoa MOLIHOCTh paBHA
Byon = Fis - (24.21)
4-ii X0 (Ha3a1) aHAIOTMYCH TPETHEMY:
Py =0,5P,; Pyyy =Py (24.22)

* K nynkmy 3 naana 3ausamus. HaliTu S5KBUBAJICHTHYIO MOIIIHOCTb 32
BpeMs paboThI 110 hopmyIie

t t
2 2 1 2 2 2 3
(l)lHaq +l)lHa‘I])1XOLl +P1xo;[ ) g +})1xont2 +(])1xou +})]XOZ[})]KOH +])1KOH ) g +
JKB =
tlxo;[ +
P: 1P, PP )1 4p: wPE P P 4P} )2
+( 2Hau + 2nau” 2xo01 ZXOJ:[); 2x0):[t2 ( 2xo1 2xon” 2KOH 2K0H)§+
+t2xon +
P o+ P2t 4P +P. P +p yBp o pl 2
+05t0 + Pronls TP o0n T Bhxon Bxon 3KOH)§+ 04l0 T Paxonta + Pagon +
+t3xoz{ +
2 3
+})4XOI[I)4KOH +})4KOH ) g
(24.23)
+t4xou
Bpewmst paboTHI yCTaHOBKH:
Loas = tixon F Taxon F B3xon + Lason - (24.24)

Teneps Harpy3o4yHas guarpaMmma UMEET BUI puc. 24.5.

Ob6mee Bpems paboOThI Maio (MHUHYTHI), @ TIPOMEKYTOK BPEMEHH [0
BKITIOUEHHSI 3JIEKTPOABHUTATENS JJIsL BTOPOH yOOpKH ropa3mo Oosbiie
(m3mepsieTcs wacamm). [loaToMy IMeeM pexuM pabOTHI AIEKTPOIIPHUBOIA
S2 (KpaTKOBpPEMEHHBIH).

185

P, Bt

s

P3KB

v

a6
gl
. »

Puc. 24.5. DxBUBaNeHTHasl Harpy304Has AUarpaMma
QIJICKTPOIBUTATEIIS] CKPENIEPHON YCTAaHOBKH C ABYMs pabOuMMHU KaHATIaMU

BriOpats anexkrpoasurarens pexxuma S1 s paboThl B pexume S2.
W3 tabn. 24.3 BoIOpaTh 6-IIOJMIOCHBIM aCHHXPOHHBIN AIIEKTPOIBUTA-
TeJb 110 YCIOBUIO

P =P . (24.25)
Tabruya 24.3
TGXHI/I'-IGCKPIC JaHHBIC 6-1'IOJ'IIOCHI)IX ACUHXPOHHBIX 3J'IeKTpOZ[BPIFaTeJ'ICﬁ
q.) é KpaTHOCTL MOMCHTa qf)
= 1) ! o B
S: | 2E| 25% | ge | 2.8 |EEs|C B
=k HEIHE MR EE LR Y
S8. |3E| 3z | 22| fi| B |8es|eifs
4AA63A6 0,18 885 2,2 1,5 2,2 0,38 14,56
4AA63B6 0,25 892 2,2 1,5 2,2 0,53 15,05
4A71A6 0,37 908 2,0 1,8 2,2 0,49 23,48
4A71B6 0,55 900 2,0 1,8 2,2 0,36 20,41
4A80A6 0,75 916 2,0 1,6 2,2 0,53 21,56
4A80B6 1,1 920 2,0 1,6 2,2 0,57 20,80
4A90L6 1,5 936 2,0 1,7 2,2 0,43 21,40
4AT100L6 22 949 2,0 1,6 22 039 | 26,50
4AT112MA6 | 3,0 953 2,0 1.8 2.5 0,40 | 29,83
4A112MB6 | 4,0 967 2,0 1.8 2.5 039 | 27,60
4A132BS6 | 5,5 968 2,0 1,8 25 0,86 | 32,06
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[IpenBaputenbHO BHIOPAHHBINA SIEKTPOABUIATENb MPOBEPUTH IO YC-
JOBUIO HarpeBanus. [t 3Toro HaTH K03QOUIMEHTH TepMUYecKoi K,
1 MEXaHW4ecKoi K, meperpy3ok no ¢popmyinam

1- ei T
K,=JK.(+a,)-a,, (24.27)

r7e o, — Ko3QPUIMeHT MmoTeph MOIMHOCTH, B3ATh IO Tabi. 24.3 mist
MPEBAPUTEIBHO BRIOPAHHOTO JICKTPOIBUIaTEIIs.
MoIIHOCTE 3MEKTPOABUTATENS JOKHA YIOBIETBOPSATH YCIOBUIO

P>l (24.28)
K

M

Jis BEIOpaHHOTO 3IIEKTPOABUTATENS PACCUYUTaTh HOMHHAIBHBINA MO-
MEHT M, HOMHUHAJIbHYIO YTJIOBYIO CKOPOCTh (;, MYCKOBOH MOMEHT
M yex, MUHEMAJIEHBIA MOMEHT IIPU ITyCKE My npu yekes KPUTHIECKHI MO-
MeHT M 1o popmynam

P
M, =1, (24.29)

(’OH
®, =1 0,1045n, , (24.30)

30

Ml'lyCK = MHyCKMH 4 (2431)
MMPIH = “’MHHMH 2 (2432)
M =uM,. (24.33)

[IpoBepka Ha TpeomoieHHe MaKCHUMaJIbHON Harpy3KW SIBISIETCS OII-
penensonell Npyu BeIOOPE AIEKTPOJBUTATENS pekuMa paboTel S1 s
paboTHI B pexume paboTsl S2, TOATOMY €€ MTPOU3BOMAST MEPBOH.

IIpoBepka Ha npeosoIcHUE MAKCUMAIbHOW HAarpy3Ku IPOU3BOIUTCS
IO CJIeyIOIIEMY YCIOBHIO:

M >1,1M (24.34)

C.Maxc ?

rae u; = 0,95;
M — KpUTUYECKUM MOMEHT 3JIeKTpoaBuraress, H-m:
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RXOH
, (24.35)
(O]

H

~
~
C.MaKcC

Ecnu ycnosue (24.34) st BBIOPAaHHOTO SJIEKTPOJIBHUTATENS HE YIOBIIE-
TBOPSIETCSI, TO BRIOMPAETCS OOJIBIIHIA 10 MOIITHOCTH 3JICKTPOIBUTATEb.
VYcroBus mycka padodell MaTiHbl ONPEICUTh U3 Harpy309HOU Jva-
rpammbl. HanGosmimii MOMEHT COTIPOTHBIICHUS TIPU ITyCKE COOTBETCTBY-
€T Harpy3Ke P),q. Ta Harpy3Ka CO3/1aeTC MOMEHTOM COIIPOTHUBIICHHUS:
P

M, =l (24.36)
(Q)

H

MOoMEHT TporaHus TpaHCIopTepa:

M, o =L2M . (24.37)
IIpoBepka no ycnoBusM IycKa:
2
M ou >LIM (24.38)
M, u’>11M, (24.39)

rae u; = 0,9 (magenue HampspkeHUs npu mycke; mpunaaro 10 %).

Ecnu no ycnoBusiM mycka WM MPEOAOJICHUS MaKCUMalIbHON Harpys-
KH DJICKTPOJIBUTATEIh TIOJXOANT, TO PACYET CUUTAIOT 3aKOHYCHHBIM.

Ecmu ycnoBus (24.38) u (24.39) ans BEIOpAaHHOTO 3JIEKTPOIBUTATEIS
HE YJIOBJIETBOPSIOTCS, TO BEIOUpAETCs OONBIIHIA IO MOITHOCTH JJIEKTPO-
JBUTaTENb.

ACHHXPOHHBIE 3JIEKTPOJIBUTATEIH ISl TPAHCIIOPTEPOB JIOJIKHBI OBITH
BBIOpaHBl CeNbCKOX03sicTBeHHBIE (¢ OykBol C), KIMMaTHYECKOTO HC-
nonHeHus: Y, kareropu npumeHeHus 1. OHU JOIDKHBI UMETh CTEIEHb
samutel [P54 nnu [P44.

3amucarh THIT BEIOPAHHOTO AJIEKTPOJIBUTATENS C YUETOM 3TUX Tpebo-
BaHWH, B YAaCTHOCTH [ONOJHHUTH THUIOPa3Mep 3JEKTPOIBUraTEIs
(Tabn. 24.2) KTMMaTUYECKUM MUCTIOJHEHHUEM U KaTeropuei pa3MeieHusl.

* kK nynkmy 4 naana 3auamus. 3anucatb B Tabn. 24.2 naHHbBIE pac-
YEeTOB U BHIBOJBI.

KoHTpo/ibHbIE BONIPOCHI:

1. Kakass CBsA3p CyIIECTBYET MEXJy KOJIHWYECTBOM CKpEIepoB
U KOJIMYECTBOM €0 XOJI0B?

2. HapucyiiTe B Bujie 3CKH3a Harpy304YHYIO JUarpammy 3JI€KTPOJIBU-
ratess CKperepHoil YCTaHOBKHU MIPH MIEPBOM pabodyeM XoJIe.
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[IpakTrueckoe 3anarue Ne 25

BbIBOP ACUHXPOHHOI'O 3JIEKTPOJABUI'ATEJIA
JJIA ITPUBOJA I'OPU3OHTAJIBHOI'O
CKPEBKOBOI'O TPAHCIIOPTEPA

KPYT'OBOI'O ABHKEHUA

I.[e.m; 3aHATHUA: OCBOUTb METOAUKY BI:I60pa QJICKTPOABUTATCIIA AJId
npuBOAa rOPU3OHTAIILHOT'O TPAHCIIOPTEPA KPYT'OBOT'O JABUIKCHUS.

3agaya. B xo34iicTBe pemIiin UCIOIb30BaTh CKPEOKOBBIE TPAHCIIOP-
Tepsl 1 yOOpKU HaBo3a. [IIMHy TpaHCTIOPTEPOB OIPENEIHIIN IO MECTY UX
MpUMEHEHHs. PeyKTopsl MpUMEHWIN OT paHee MCHOJIb30BAHHBIX TPaHC-
noprepoB. KonmdectBo 3yObeB NMPUBOIHOM 3BE3A0YKH TOPU3OHTAIBLHOIO
TpaHcnopTepa Z,; = 13, mar uemnu 4, = 0,23 M. TexHonoruueckas cxema
TpaHCIIOPTEPOB MpUBENIEHA Ha pHcC. 25.1.

Puc. 25.1. TexHonoruyeckas cxema pabOThI CKPEOKOBBIX TPAHCIIOPTEPOB:
1 — HaKJIOHHBIN CKPEOKOBBII TpaHCTIOPTEP; 2 — MPUBOA HAKIIOHHOT'O TPAHCHOPTEPA;
3 — IpUBOJI TOPU30HTAILHOTO TPAHCIIOPTEPA; 4 — TOPU3OHTAJILHBIN TPaHCIIOPTED;
5, 6, 7, 8§ — moBopoTHBIE 3Be3104Ky; 9, 10 —nenu; 11, 12 — ckpeOku
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Bomnpocs! 1151 cCaMONIOATOTOBKH:

1. Kakuie TUIBI TPaHCIIOPTEPOB KPYTOBOTO ABMKEHHS UCIOIB3YIOTCS
111 yOOpKH HaBo3a?

2. B kakoil 3aBUCMMOCTH HaXOAUTCS MOIIHOCTb M CKOPOCTh JBHKEHHUS
TpaHcnoprepa?

Jlureparypa:

1. DOHeprocOepexxeHne B 3NEKTPOOOOPYAOBAHUH : METOIUYECKHUE
yKa3zaHUs K MPaKTHYECKUM 3aHATHSIM U1 CTYACHTOB CHEUATIBbHOCTH
C.03.02 «Onekrpudukanus ceiabckoro xossiicrsa» / coct. M. @. Kyn-
psaBueB. — Munck : BTATY, 1997. — 16 c.

2.Iloramnos, I'. T1. Ilorpy304HO-TpaHCIIOPTHBIE MALLIUHBI JJIS1 )KUBOT-
HOBOJIcTBa : cnpaBouHuK / I'. [1. [loramoB. — MockBa : ArponpoMH3/ar,
1990. — 239 c.

3. IIpakTHKyM [O MPUMEHEHUIO HJIEKTPUIECKOH SHEPTHU B CEIBCKOM
xo3stiicTBe : yueOnuk / . 5. M3akos [u mp.]. — Mocksa : Konoc, 1972. —
304 c.

IInan 3ansATHA:

1. Beimucarte MCXOHbIE JaHHBIE 10 CBOEMY BapHaHTY.

2. BBIOTHUTE pacyeThl Uil HOCTPOEHUSI HAIPY304HOW AMArpaMMBI
U TIOCTPOUTH €€.

3. Be1OpaTh 371€KTpOIBUTATETb.

4. 3anwmcath pe3yibTaThl pacueToB mo Gopme Tabdm. 25.3.

MeToanuyeckue yKazaHusi:

® K nyHKnty 1 nnana 3anamus. 3anucatb HUCXOJHBIC JAaHHBIC W3

tabmn. 25.1 mo ¢popme tabdm. 25.2 .
Tabnuya 25.1

WcxonHple TaHHBIC

g T'opusoHTanbHEIH TpaHCTIOPTED

g KonuuectBo ybopok

g JmHa uenu L, M CxopocTs ABimKenHn s B CYTKH Z

M ? CKpeOKOB v, M/C

1 2 3 4

1 60 0,13 2

2 80 0,13 2

3 100 0,13 2

4 120 0,13 2

5 140 0,13 2
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Oxkonuanue maobn. 25.1

1 4
6 160 0,19 2
7 180 0,19 2
8 200 0,19 2
9 220 0,19 2
10 240 0,19 2
11 60 0,13 3
12 80 0,13 3
13 100 0,13 3
14 120 0,13 3
15 140 0,13 3
16 160 0,19 3
17 180 0,19 3
18 200 0,19 3
19 220 0,19 3
20 240 0,19 3
21 60 0,13 4
22 80 0,13 4
23 100 0,13 4
24 120 0,13 4
25 140 0,13 4
26 160 0,19 4
27 180 0,19 4
28 200 0,19 4
29 220 0,19 4
30 240 0,19 4
Tabnuya 25.2
Hcxonnble n1aHHbIe U pe3yJibTaThl pacuera
TOPU3OHTAJILHOT'O TpaHCIIOPTEPA
Jano Brraucieno
% L, v, P, P, i, tp, |Pus,BT| TlpoBepxa |Onextponsura-
z M | Mc Br Br 0.e c II0 YPaBHEHHIO | Telb (TOIHOE
o (25.18) 0003HauCHHUE)
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3apucoBaTh TEXHOJOIMYECKYIO CXeMy pPadOThl CKPEOKOBBIX TpaHC-
MIOPTEPOB, KaK MOKa3aHo Ha pue. 25.1.

* K nynkmy 2 naana 3auamus. J{7s TocTpoeHUs] Harpy304HOH qua-
rpaMMbl HEOOXOOUMO 3HATh MOIIHOCTH pabodell MalluHbBI, BpeMs pa-
0O0THI, XapaKkTep U3MEHEHHSI MOITHOCTH BO BPEMEHHU, BPEMSI XOJOCTOIO
X0J]a ¥ BpeMsl 1ay3bl 1O CIEAYIOIEro BKIOYCHNUS.

l'opu3oHTanbHBINH TpaHCIIOPTEP HAaYMHAET IE€pPEeMEIlaTh HaBO3 OJHO-
BPEMEHHO 110 BCEMy KaHany. B mepBblii MOMEHT MOIIHOCTh U3MEHSIETCS
OT XOJIOCTOrO X0Ja OO MAaKCHMaJIbHOW Harpys3Kd. JTO HPOHMCXOAUT 3a
KOPOTKOE BpEeMS:

= , (25.1)

[JIe V — CKOPOCTh IBM)KEHHSI CKPEOKOB, M/C;
lo— paccrosiHue Mexy ckpeokamu, M; Ip=0,46 M.

B sT0T mepuoa mpoucxoAuT claBiMBaHUWE HAaBO3a M 00pa3oBaHUE
Teja BOJIOUEHHA. MOIIHOCTh OyAeT yBEeIMYHMBATHCS A0 MaKCHMallb-
HOTO 3HA4YCHHsI M Jainee, B mpouecce padoTel, OyAeT yMeHbIIAThCA,
MIOCKOJIBKY 4YacThb HaBo3a Oyaer yOupaThcsi M3 KaHajia. B konue
yOOpKU CKpeOKH OyIyT MepeMeNaThCcsi BXOIOCTYIO.

MaxkcruManbHasi MOIIHOCTH 3aBUCHUT OT YHCJIa YOOPOK B CYTKH.
Yem MeHblIe yOOPOK, TEM TpyIHEE TPAHCIOPTEPY MepeMelaTh HaBO3
10 KaHaly, TaK KaK Macca HaB0O3a yBEITMYHBACTCS.

Bpems xonocroro xona npuHATE 5 % OT BpeMeHH paOOTHI.

W3 npakruku mBectHO [7], [8], uto mpu ckopoctr ckpedko v = 0,19 m/c
yAenbHas MOIIHOCThH Ha Bally TpaHcmopTepa cocTtasisieT 60 Bt/m nmpu
OJIHO# YOOpKE B CYTKH.

VY nenbHas MomHocTs (B1/M) HaxoauTcst B 00paTHON 3aBUCHMOCTH OT
yrciaa yOOpPOK B CYTKU U B IPSMO HPOMOPLHOHATLHON 3aBUCUMOCTU OT
CKOPOCTH MepEMEICHHUS CKPEOKOB:

3 60v
0,192

(25.2)

rJie V— CKOPOCTh CKPEOKOB TOPH30HTAIILHOTO TPAHCHIOpTEpa, M/C;

Z — KOTTMYECTBO YOOPOK B CYTKH.
MakcumanbHasi MOIIHOCTh TOPU30HTAIBHOTO TPAHCIIOpTEpa, MpUBE-
JICHHAS K BaJly AJICKTPOJIBUTATEIIS:
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1
P=P L —, (25.3)

ya
nnepen.o6m

TIIE Nuepen.osm — 00MIee KITJL mepenaun, o.€.; Nueperosm = Ni N2 M3 U T. 1.
Oo6mee KIIJI mepegaun 3aBUCUT OT BHUIA IPUMEHSIEMBIX TIepead.
Ob6mree mepeaaToIHOe KOJTMIECTBO Mepeaay:

j = (25.4)

IJIE Oy U Oy — YITI0BAsk CKOPOCTH JIEKTPOBUraTeNs U pabodell Mamu-
HBI, paj/c.

[Mpumem ©,,= 150 pan/c (4-mOMOCHBIA ACHHXPOHHBIN AJIEKTPOJBU-
rarenb):

o =, (25.5)

rie R — paanyc nNpuBOJAHON 3BE€30UYKH, M:

R= Zunly , (25.6)
2n
r1e Z,, U t, 3aJ]aHBl B YCIOBUSX 33/1a4H.

Ecnu no ¢opmyie (25.4) i 6onpume 100, Ho menbiie 400, To mpume-
HSIETCS ABYXCTYIIEHUYATBIi MEXaHWYecKuil pemykTop; eciu i > 400, To
NPUMEHSETCS TPEXCTYNEHYAThII MEXaHUUECKUH PEeIyKTOpP.

KITJI ogHOM cTynenu MexaHu4eckoro peaykropa #; = 0,98.

MOoOIHOCTE X0JI0CTOrO X0a:

P2 = 0,2P1. (257)
Bpems paboThl TOPU30HTAIEHOTO TPaHCHIOPTEPA:
L
t,=—. (25.8)
v
Bpewms xosocToro xona:
tex = 0,05%,. (25.9)
Bpewms nays, c:
24-3600
ty =T—(tp +1.)- (25.10)
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Ilo pesynapTaTaM 3THX pPacyeTOB CTPOMM HArpy304HYIO IUArpammy,
Kak IOKa3aHo Ha puc. 25.2.

P, kBt

3

P

- rp -

"'XN

Puc. 25.2. Harpy3ouHas quarpaMma ropu3oHTaJILHOIO TpaHCIIopTepa

* K nynkmy 2 nnauna 3auamus. 11ockonbKy f)>> tp t+ txx, TO pa60Ta
AJIEKTPOJIBUTATENIS] IPOUCXOIUT B peskuMe S2.

st paboThI B KPaTKOBPEMEHHOM pekuMe S2 BHIOpaTh aCUHXPOHHBIN
AIEKTPOJIBUTATENh pekuMa S1. DKBUBAJICHTHAsS MOIIHOCTh 3a BpEeMs pa-
OOTHI:

2 2
B +AR+D

Ptz = BT (25.11)
2 2
— }jaks.l,th + })2 tx.x (25 12)
9KB tp +tx'x : °

BriOpaTh Ommkaiminii MEHBIIMIA K MOIIHOCTH P, DJIEKTPOJBUTA-
TEIb MOIIHOCTEIO P, 3 Tadi. 25.3.
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Tabnuya 25.3

TexHuueckne qJaHHbBIE 4-TTOTIOCHBIX ACHHXPOHHBIX IEKTPOABUTATENEH
€ KOPOTKO3aMKHYTEIM poTopoM (ot 0,55 no 11 xBr)

K =<— (25.15)

K, =K.(+0,)-a, (25.16)

rne o, — KodQQUIHMEHT MOTePh MOIIHOCTH, B3ATh MO TaON. 25.4 mns
3JIEKTPOJABUTaTEN ST MOUTHOCTBIO Py.

Tabnuya 25.4
HomuHanbHbIH K03 GUIMEHT NOTepb 0
4-TI0JIIOCHBIX aCMHXPOHHBIH 3JIEKTPOBUTATEIIb
¢ KOPOTKO3aMKHYTHIM POTOPOM (CHHXPOHHAS 4acTOTa 1 = 1500 Mum")

Homunanbubie Kpatnoctu o B
w o 3HAYEHUS MOMEHTOB, 0.€. 2 ~
= m S B
g [ g =) 5 =
o E 5 o2 . | Zlg |8 | & | & .
3 g 2 g s |2 | 2|2 |2 |gg] & 2
22 | g8 12 | 8|8 |2 |22 g :
£ 5 £S| = | § |84 2 |B4 24 2e| S| =
AlP63B4 037168 (0,7 | 12 | 23|22 |18 5 0,0014| 5,6
ANP71A4 0,55170,510,7 | 95| 23|22 |18 5 0,0013| 7,8
ANP71B4 0,75173 0,76 10 | 22|22 |1,6 | 5 0,0014| 8,8
ANP80A4 1,1 |75 (0,81 7 22122 1,6 55 (0,0032| 9,9
ANP80B4 1,5 |78 (0,83 7 22122 1,6 55 [0,0033| 12,1
AWP90L4 2,2 |81 0,83 7 2,1122 1,6 6,5 |0,0056| 17
ANP100S4 3 82 (0,83 6 2 122 (1,67 0,0087| 21,6
ANP100LA4 4 85 [0,84| 6 2 122|167 0,011 | 27,3
AlP112M4 5,5 |855(086| 45| 2 |25|1,6| 7 0,017 | 41
ANMP13254 7,5 | 87,5/ 0,86| 4 2 125|1,6| 7,5 10,028| 58
ANP132M4 11 |87,5/0,87| 35| 2 |27|1,6| 7,5 0,04 | 70

OHpC,I[eJ'II/ITL MMOCTOSIHHYIO BpEMCHU HarpeBa 3JICKTPOABHUTATCIIA:

_g_ 480m

T, , (25.13)
A AP,
THOH
TJie m — Macca dJeKTpoaBHuraTens, kr (tabmu. 25.3);
AP, — HOMHHAJIbHBIE IOTEPH B JIEKTpoaBUrarenie, Br;
Toon = 80 °C.
1—
ap = p 4Z0) (25.14)
N,

rae Py — MOIIHOCTb BEIOPAHHOT'O 3JICKTPOABHUraTess, BT;
Nw — 10 Tabm. 25.3.
Omnpenenuth K03(pGUIUEHTH TEPMUIECKON W MEXaHWYECKOW mepe-
IPY30K JIJIsl BBIOPAHHOTO AJICKTPOIBUTATEIIS:
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Tunopa3mep HomuHaibHast MOIHOCTH Koadpuuuent noreps
3JIEKTPOJBUTATEIIS P,, kBt Oy, O.€.
Al1P63B4 0,37 0,57
AUNP71A4 0,55 0,56
AP71B4 0,75 0,34
ANP80A4 1,1 0,39
AVP80B4 1,5 0,30
ANP90L4 2,2 0,26
ANP100S4 3 0,36
AWP100L4 4 0,35
AUP112M4 5,5 0,36
AUWP13254 7,5 0,69
AWP132M4 11 0,44

HOCKOJ’IBKy MMyCK OJJICKTPOABUTATCIIA IMPOU3BOJUTCA MPAKTUYCCKU
BXOJIOCTYIO, TO OHNPCACIAIOMIUM JIs1 DJICKTPOABUTATCIIA 6y;[eT €ro Ha-
I'pE€B U NPOBCPKaA Ha IMPCOAOJICHUC MaKCHMaJIbHOM Harpysku P].

VYToyHEHHAas: MOIIHOCTh QJICKTPOABUTATCIIA ONPCACIIACTCA IO BbIpa-
KECHHUIO

! 1
P > ra (25.17)
M
BriOpath THIIOpa3zMep dIEKTPOABUTaTeNs o Tadir. 25.3.
[IpoBepuTh BHIOpaHHBIN 2JIEKTPOABHIATENb HA MPEOIOJICHUE MAKCH-
MaJILHOW HArPYy3KH IO CIEYIONINM YCIOBUSIM:
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My >LIM s (25.18)

M =pM, ; (25.19)
P

~ L (25.20)

MakKc.Harp ’
H
rae Wy — mo tadi. 25.3; uy = 0,95.

Ecnu anmexTponBuratess He MPOXOIUT MO yCIOBHIO (25.18), TO BBI-
OuparoT OONBIINI 1T0 MOIITHOCTH AJIEKTPOABUTATENh U TIOBTOPSIOT pac-
YETHI.

11 HaB030yOOPOUHBIX TPAHCTIOPTEPOB BHEIOMPAIOT AJIEKTPOIBUTATE-
JU CeJIbCKOXO3AWCTBEHHOTO HCIIONIHEHUSI (B 0003HA4YeHWH €CTh OYK-
Ba C), KIMMaTHYECKOTO MCIIOIHEHHUS Y, KaTeTOPUH pa3MelieHus 1, Ha-
npumep, 4A100L4CVY 1.

* K nyHKmy 5 nnana 3anamus. JJaHapie pacyeToB 3amicarh B Tadm. 25.2.

KoHTpoJsibHbIE BONIPOCHI:

1. OnmumuTe METOAWKY BBIOOpa JNEKTPOABUTATENS IJSl TOPHU30H-
TaJBHOTO TPAHCIIOPTEPA.

2. I3 kakuX COCTaBISIONINX CKIIAABIBAETCA YCHIINE, KOTOPOE JOIDKEH
MIPEOJIOJIETh AICKTPOABUTATEIND IIPH paboTe TpaHcmopTepa?

3.B kakoii mepuonx pabOTHI 3JEKTPOABHUTATENS TOPU3OHTAIHEHOTO
TpaHcropTepa morpedisercs HauboIbIIas ¥ HAUMEHbBIIAS MOITHOCTH ?

4. Kakoii pexxuM paboThl XapaKTepeH IS TPAHCIOPTEPOB YOOPKHU
HaBo3a?
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Hoxmucano B medats 22.04.2011 r. ®opmat 60x84'/,s. Bymara odcerHas.
Puzorpadus. Yen. med. n. 11,62, Yu.-m3a. 1. 9,09. Tupax 150 sk3. 3akaz 418.

W3patens u nomrpagpuyeckoe UCTIOIHEHNUE:
yupexieHue o0pa3oBaHus
«benopycckuil rocy1apcTBEHHBIN arpapHblii TEXHUYECKUH YHUBEPCUTET».
JIM Ne 02330/0552984 ot 14.04.2010.
JIIT Ne 02330/0552743 ot 02.02.2010.
[p-T HezaBucumoctu, 99-2, 220023, MuHCK.


http://www.bsatu.by/



