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Beenenue

DHEKTPOABHTATENH TpEXdasHble AaCHHXPOHHBEIE C KOPOTKOIAMKHYTHIM
POTOPOM NpeNHAIHAYEHH B Ka4eCTBe MPUBOIa HACOCOB, KOMIpeccopos, nehENoK,
BEHTHIATOPOB, MNpeclpasosareneH, CTaHKOB, XO34HCTBEHHO-OBITOBHIX H ApPYTHX
BCTIOMOTETENbHEIX MeXaHu3MoB. [IepBhie cepuy Takux MalMH ObUtH paspaboTanE: B
1920-30 rr. B wHacrofiiee BpeMs BEIMYCKASTCR ENWHAN CepHS ACHHXPOHHBIX
aeurateneit 4A. B 3ToH cepun 17 rabapurtos, YHCNO CTYIIeHeH MOIHOCTH COCTARAAET
33, nuamazoH momHocTel 0,06-400 kBT, spicotn oceli 50-355 mm: Ha baze sTix
cephit BHIYCKAKTCA MAITHHE PA3TAYMHOTO HCTIQIHEHHS.

ACHHMXpOHHEIE JIBHrATeNH HBIMIOTCH OCHOBHEIMH  [Ipeo0pazoBaTeiiaME
3NeKTpHIeCKOl 3JHepruHm B MEXaHHYUECKYK0 H  COCTABRIAKT OCHOBY
IMEKTPONPUBOIa OONBIIMHCTBA MEXAHM3MOB, HCIONL3YEMEIX BO BCEX OTPacisax
HAPOJHOTO XO34HCTRa.

DNeKTpudecKHe  MalHHel B obmeM  obneMe  mpouiIBOACTBA
IMEKTPOTEXHAYECKOH [POMBILILUIEHHOCTH 3aHHMMAlOT OCHOBHO® MECTO, TMO3TOMY
IECILNYATAUTHOHHBIC CROHCTRA HOBRIX MMEKTPHYECKHX  MaliHH  HMEWT BAKHEIC
IHANCHHA 014 3KOHOMHKH HAaIen CTPaHKI.

[Ipy NpoeKTHPOBAHMH ICKTPHMESCKON MAIIMHB PACCUHTHIBAIOTCH PASMEpPEL
CTATOPA U POTOPA, BEIGUPAIOTCA THIIH 06MOTOK, 00MOTOUHNE TIPOBOAA, H3OIALHA
MATEPHANTA AKTHEHRIX H KOHCTPYKTHBEEIX YacTed MALIMH. OT,ILEJILHBIE JacTH
MAIUHHBl JOMKHEL OBITE TaK CKOHCTPYHPOBAHBEl H pPACCHMMTAHBI, 4T00BI NpH
H3TOTORNEHHH MAWIMHEL TPYIOSMKOCTE H PACXO] MaTepHanos OLiH HAMMEHLIIMMH, &
NpH  SKCOMyaTallMd  MallMHa obnajana HaudyHLIHMH — 3HEPreTHYECKHMH
nokasatenaMd. [IpR 3TOM JeKTpudYecKkas MallWHA IOJKHA COOTBETCTBOBATH
¥YCRAOBHAM IIPHMEHCHHA €¢ B 3ICKTPOIIPHBOAL.

Llensio, AgHHOIO  JHILIOMHOTO TpOeKTa, ABNAeTCAd  paspaboTka
ACHHXPOHHOTO TpeX{PazHoro KOPOTKO3aMKHYTOTO ABHraTend,

MPHMEHASMOTO JAA BeHTHIALHMW NoMeleHud, Momuoctsio 30 kBt ¢

Tucm
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CHHXpOHHOH 4acTOTOH BpamleHms 3000 ob/Mun Ha ocHose Oaszomofi MonewH
4AHI60M2Y3 -apurarens acHHXPOHHEIH ¢ KOPOTKO3AMKHYTEIM DOTOPOM, ¢
BHCOTOH ocu BpameHus 160 MM, HapywHoro oOAYBASMOIO HCMOMHEHHA, CO
cTenerpio 3awMTel P23, KoucTpykrussoe HCTIONHEHHE M ciocod montaka IM1001 -
MAIIIHHA HA Janax ¢ AJBYyMA MOAINTHIIHWEOBEEIMHE HIHTAMH H NOPHIOHTAIEHEIM BATIOM,
KOHel BaNa - mnHHApu4eckuil. Knacce uwarpesoctolikocts m3onsaumu — F.  JlanHbni
JBHTATENk OTHOCHTRCH K KJIACCy MANOUIYMHEIX, OTKPBITOrO HCHOIHEHMA., A TAIOKS
pacuér GesyOprrouHoil paloThl N IKOHOMPMECKMX [HOKasaTened (uHaHCOBOH

YCTOWIHBOCTH PEMOHTHOTO YYACTKA, cormacHo Metoanke [Ipasus.

fTucm
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INEKTPOMArHATHEIN pacdeT
1.1 Bufop riaBHEIX pa3MEpPOR
BrbupacM BHEIIHMI THAMETP CTATOPa IPOSKTHPYEMOrO ABHFATE/A ¢ BHCOTOH

ocH epailednd k= 0,160 M, paprarm D= 0,272 M.

BryTpeHHHH AMaMeTp cTaTopa:
D=kohDs, {1.1)
roe: - kp — ordowmenne DYDa, no [1] Tabnuua 8.7;
D=055-0272=0,15m.
IlonwcHoe geneHue:
= aDi(2p), (1.2)
roe: - [)— BHYTpeHHHI THAMETP ¢TATOpd, M,
- P — KQIHIECTEBO NOJIOCOR,
v=3,14-0,152=03m. (1.3)
PacueTHas MOIHOCTE:
"=Psk. { # cosg, (1.4)
rae: - Pz — MOIHOCTL Ha BaTy ApHraress, Br;
- k. — otvomenne 3JIC o6MOTKH cTaTopa K HOMUHANEHOMY HANPAKCHHIO, IO
pHcyHok 920 [1], k. = 0,983

0,983

P’ =30 000. l=3ws 000 B-A.,

INEKTPOMATHKTHBIE Harpy3K (npeapapHTeNsHO 1o [1], pucyHok 8.22)
A=46-10° A/m,
B;=0,78 Tn.
Ipeasaputennuo ofMoTowHbH Kko3(dUmHEHT (ANA JBYXCIOHHOH OOMOTKH
npu 2p=2) Koa1= 0,92;
PacuerHad AMHA MATHATOMPOBOAA!

P
"k, D*Qk o AB;

(1.5)

s

roe k., — pacueTHsn koadipuunenT, npurumaem = 1,11,

ontfoe | Ty i o] 1OYPI'Y-140400.2016.893.T13.BKP.




P’ - pacueTHas MOILHOCTE, BT,
D - BHyTPeHHWH AHaMeTp CTaTopa, M;
£ — CUHXpOHHAA HaCTOTd BPALIEHHA, Palc;
Otxyza:
Q= 2mm /60 = 2-3,14-3000/60 = 314 pan/c.
TOrHA:

- 36 000
$ 7 111.0,15%.314-0,92- 46-10° . 0,78

=0,14 M.

Orromenre A = [yt = 0,14/0,235 = 0,59 HaxoauTca B AONMYCTHMAIX TIpefienax,
yKa3aHHuX Ha [1], pucyHke 9.25
Onpenencune Z; K W, ¥ nNoWaay NOMepedHOro ceYeHnd NPoBoaa 0BMOTKH
cTaTopa.
[Ipenenpioe sHAYEHHE £, ( Mo pucyHKy 8.26 [1]):
fama= 0,017 M;
tmin= 0,013 M.
Toraa THcno NA30B CTATOPA:
Ziminr=t DY tmax = 3,14-0,15/0,017=28
Z1ma=T DI tomie = 3,14-0,15/0,013 =36,2
Ipusnmaem Zi= 36, toran q,=Z/(2pm)=36/2-3=6.
3ybuosoe qeneHue cTaTopa (OXOHYATEAEHO):
D
~ 2pmyg,”’
rae: - D — BHYTpeHHHE AHAMETp CTATopa, M,

(L6)

IfZI

- g; — KOIKYECTBO MA30E, 3aHuMaeMOoi oroMH (azoi

RELILIPPRM

Uncno 3GQEKTHRHLIX MMPOBOJHKKOB B Mady (IPeABapHMTENBHO, OPH YCIOBUH

a=l1)

v : (1.7
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roe’ - D) — sHYTpeHHHH THaMETD CTAaTopa, M;
- A — nuMeilinan Harpyska, A/M;
- Z;— KONMUYecTBO Na30B;

- Fiyow — HOMHHRIBHBIH TOK 0OMOTKH CTATOPA, A

Orxypa:
Do = PoimUyocose # = 30 000/3-220-0,91-0,9=55,5 A,
TOFAA:
=2 '5“5’%55";:'103 -10,82.
ITpuHuMaem a=2.

TOrIA OKOHYATENRHO: i =at, = 2- 10,82 = 22 npoBOJHHKOB.
OxomarTeNEHOe 3HAUYEHHE TUCIa BHTKOS B dase:
U2
w, =L (1.8)
1
2am
rae: - #; — Yucno sdipeKTHRHEX HPOBOAAMKOS B Ma3y;

=223 _66 mumica.
2-2-3

HaxoauM (OKOHUYATENBHO) THHEHHYH) HATPYIKY:
21
A= JM, (1.9)
ol
rae: - fluon — HOMMHANBHEIA TOK 0OMOTKH cTaropa (A);

- W] — YHCTIO BHTKOR B dase;

2555663
3,14-0,15

A = 46760 A/M.

HaxoauM (OKOHYATENsHO) MarHHTHBIH notox, BO:
= _szﬂ_ , (1.10)
4k gwikf

rae: -k—oTHomeHHe DJIC o0MOTKH cTaTopa K HOMKHAIBHOMY HAIPDKEHHIO,
o pacyHky 8.20 [1]; k.= 0,97,

O6moTouHEi kospduumenT: ko= 0,92,

I0VpI'Y-140400.2016.893 T13.BKP.




TOTd4.

_0,97-220
4:1,11-66-0,92-50

=(,016 B6.

HHIyKIHA B BOARYIIHOM 3330pe!
Bi=pd/D &, (1.11)
Bs;=1-0,016/0,15"0,14=0,76 T
3uauenns A M Bj nexaT B NOWYCTHMEIX Tpuaenax pucyrox 8.22 [1]
[IIOTHOCTS TOKA B 06MOTKE craropa (pe/IBaAPHTEABHO);
Ji=ANiA, {1.12)
rae: AJ) —onpeensem no pucysxy 8.27 [1], npuaamaem 300-10% A2/’
A — nAHeliHas Harpy3ka, A/M;
Ji=300-10% 46760 = 6,4- 105 A/M>.
[Inomans MONEPEYHOTO CeUeHHA 3¢beKTHRHOTO IPOBOIHMKS
(npeasapuTesnbHoO):
=L 1now/ @11, (1.13)
g=55,5/2" 6,4-10%= 4,33 mm>.
Yucito 3MeMEHTAPHEIX NPOBOAHKKOE NpHHEMaeM 13 [1] @ = 3,
TOTAA, cevueHue 3(peKTHBHOrO NMPOBOAHHKA!
Gor= Goiyf = 4,33/3=1,44 rant®.
Mpunumaem ofMoTounkf nposoa [I3TIB ¢ napaMeTpaMs:
doi=1,32107 MM, gay=1,368-10° MM, di= 1,405 107 mm.
Orcroaa:
s cp = Moz Gon=3"1,368=4,1 Mna?,
[T1oTHOCTE TOKA B 0BMOTKE ¢TAaTOpa (OKOHYATeABHO):
J1= Twon @ Gan Pan {1.14)
H=555/2 4,1=6,8 10° Alvnd®.

T
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Z=36, 2p=2, ¢=6, a=2, y=15
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1.2 PacueT pa3Mepos 3yOLOBOH 30HE! CTATOPa B BO3MYILHOND 3a30pd

B meuratensx cepui 4A o6MOTKY W3 KpyTJIOro npoBofa YKIAARBAIOT B NA3H

¢ OBAILHOI HWAKHEH YacThio (NPeACTABIEHHOTO HA PHCYHKE 2).

Mpurumaem npeapapuTensHo no Tabmuue 8.10 [1):

Hugyxumio B 3yden cratopa B,= 1,95 To,
Hugyxeso B apMe ctatopa 5= 1,75 Th.

KoodpuueHT 3an0onHensA CTAIBK MpH okcuauposanuu ([1] , tabmuna 8.11)

ana crama Mapru 2013:

k~=0,97.
Honyerumad HETYKIHMA B 3y0nax cratopa:
b21enin - Bdtals | (1.15)
BZ IECTikcl
rae: - By — MHAYKIMA B BO3AYIIHOM 3a3ope, T
- iz] — 3yBLUOROE JeneHKe cTatopa (OKOHIATENbHO), M;
- I3 — 1AMHA MATHHTOMPOROAA, M,
- B, — wugyxums B 3ybue craropa, Ti;
- k; — k03 GHUEEHT 3AMONHEHU [ix CTanm 2013;
b ={},76-0,{}13-O,14 e
1,95.0,14.0,97
HomycTHMan HHOYKIAA B ApMe CTaTOPA:
&b
h =———, 1.16
: 2B aiﬂlkcl ( )
rie: - @ — MarauTHEIR MaTok, BE;
- B, — MHAYKUHA B ApMe cTaTopa, 1o,
o= 0,010 =34-107 m.
2-1,75-0,14-0,97
PasMepni 1232 B iTAMITE!
hi= (D= DV 2% Ry, (1.17)
rae: - Dy —BHemHHE ZREMETP CTATOpa, M;
Fucm

(e Tucm
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=02 MM

- [ — BHYTpCHHHH TuaMeTp CTATOpa, M;
- h, — IUTMHA MATHHTONPOBOAA, M;
ha=(0,272- 0,15/ 2)- 0,034= 0,028 M.

bz=@%?_)_bz“ (1.18)
1
l!}2=3,14-(15{:n+2-23)_5,3=13 -
36
% - H(D+2h§ —_E;,:)—Zlbzl’ (1.19)
1

roe: - Ay~ pasMep mramna no puc 8.29 [1] Ag= 1,0 MM;
- by — pasMep wrtipaua o puc 8.29 [1] bg= 3,7mm;

- 3,14-(150:107 +2-1-3,7)~36-5,3-107
36-3,14

Fox = B (hurt( bt Bu)/2) MM, (1.20)

Tie: = By — BhICOTA 3y0I1d, MM,

-8.4.107 M.

Puc. 2. - Has c1atapa

PasMepHl asa B CBETY C y4eTOM MPUITYCKa Ha cOOpKy:

[TpumeM MPUIEYCK 10 WHPHHEE naza Ab, = 0,2 MM, H IPHIYCK MO BECOTE Ma3a

OTciona:
b’ = by-Ab,= 8,4-0,2=8.2 MM,

e

10Ypl'Y-140400.2016.893.I13.BKP. L5
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b’y =by- Aby= 13- 0,2= 12,8 MM,
W.=h-Ah=28-02=278 MM.
TTnouradk TONEPESYHOTO CEYEHHA 833 I PasMCICHHA NPOBOOHHKOR

OOMOTKH:

BB
s = 2% b (S, + 8, ), (.21

[Nonepeunoe ceveHUe POKTAZ0K  Spp=1,27-107 2.
Hance onpenenyM MIOMANE NOMNEPEHHOTO CEYSHHA KOPIYCHOH H3QMALIHH B
nasy,
Sis=bus (2R ot Iyt b3}, {1.22}
rpe: - by — OZHOCTOPOHRESA TONILMEA HIONALHM B Na3Y Jw™ 0,4 mmM, mo [1),
tabnuue 3.1
S,5=0,4+(2" 28+ 8,4+ 13)=3,06-10° u’.

Otxyna:

_12,8+8,2

S 22-(30,6+12,7)=1,8-10" M,

KoadrpuiiHeHT 3aNoIHeHH nasa:

k=~ Ao Urs M)l S'n (1.23)
rie: - dys — CPEEHHH THAMETPR H30NUPOBAHHOTC TPOBOAE, MM;
- tig— 9HCIC HpHeKTHBHEIX POBOAHHKOB B Masy,
- Py — HHCO HMEMEHTAPHEIX NPOBOAHHKOR,
- §',— IIOMAnb MOTICPEYHONO CeMeH A [1a3d, MM’}

k= ( 1,405%-22- 3)/ 1,8:10*= 0,71
IrorT  KoxphOMUMEHT SBIASTCA KOHTpOJNeM DpAaBRIBHOCTH PasMEellicHHA
o6MOTKHM B [azax, AOMKeH HAXOONTCA B Npugenax &, = 0,7...0,74.

1.3 PacueT KOpOTKO3aMKHYTOI'0 pOTOpa
Bosmyimbii zazop mo [1], pucynok 8.31: &= 0,8 mm.
Yneno mazos poropa no {1], Tabmana 8.18: Zz =51.
Torma, suewHuii aaMeTp potopa; D= D-24=0,15-2- 0,8 10%= 00,1484 m.

V] o (T fans]__ 10YPLY-140400.2016.893 T3.BKP.




JInMHa MarHUTONpoBosa potopa 2= /1,= 0,193 m.
3y0uosoe JeneHye poTopa:
ta=alh Zy (1.24)
rge: - £» — BHEMTHUA IHAMETP POTOPa, M;
- Z3— YMCNO 8308 pOTOPE;
t2=13,14 - 148.4/ 28 =17 mm.
BHYTpeHHHil IHAMETP POTOPa PaBeH JMAaMETPY Band, TaK Kak CEpACHHHK
pOTOpa HEMOCPEACTECHHO HACAXKHBASTCA HA BAT:
Di=Dy=ky Dy, (1.25)
rre: - [, — pHeloH#H JHAMETP CTaTepa, M;
« ks~ xo3pduunent no [1] Tadmune 8.19, k=023 ;
Dy =Dy 0,23-272=63 Mm.
Tok B 0OMOTKE POTOpPA:
hL=khv, {1.26)
rae: - k; — Koahduient, YIHTHBAIOWNH BIMAHRE TOKA HaMAarHHYHBAHNA,
ONpeaenseTcs KaK OTHOEHHE;
ki=0.2+ 0,8 cose =109,
-Ji— HOMHHATBHEIHA TOK 0BMOTKH cTaTopa, A;
- v — k0?3 pUIHEHT MPUBUACHHKA TOKOB, OH ONPLIENACTCS,
v = (2my wy ko) Z2=2-3-66°0,92 /28 =13
OTCHO AR,
L=0,9-13- 55,5=673 A.
TLIOMANE TICTICPEYHOTO CeueHMA CTEKHA (IIpeIBapHTenbHO):
gi=htJr .2, (1.27}
roe: - > — TOk B 0OMOTiE poTopa, A;
- Jy- ITOTHOGTH TOKA B CTepKHe IpuHEMaeM 1o [1], /;=3.5-10° A/m?;
gn=673/3,5-10°=1,9-10* M2,
Onpenenenns pasmMepos nasa peTopa;

TTpunumaeM 110 [1], bu= 1,5 s, A= 0,7 MM; =1 MM

IOVpI'Y-140400.2016.893.113.BKP. 17




Haiizem J0MyCTHMYIO IIHPUHY 3y011a;
boason= (Bsta IsY (Baaler2 ker), MM,

rae: - B~ ARAYKIUA B BO3TYIIHOM 3a30De, T,
- £, — 3y0OL0BOE JENCHHE POTOPA, MM,
- {5— nJaKMHA MATHHTOMPOROIE, M;
- B> — MHAYKUMg 3y0ua potopa, mpuspmaeM ne [1], Bp=2 Tn;
- a2 — ANMHA MATHHTONIPOBONA POTOPA, M;

b= (0,76-0,017-0,14 )/ (2,0-0,14-0,97) = 6,5 mm,
PaiMepr a3za poTopa:
b, = (D, —2h, )~ Zob,, :

Z,+x

=3,14-(1484—2-0,?—2-1}~28-6,5 0 N4
3,14 +28

h

=2 MM.

s,?z-(§+ﬂ)-4-190
a® 4

h=(b1—- b1 XZo/2r),
rae: - by — pasMep nasza, MM;
- by~ pasMep masa, MM;
- Z2— YBCTIO [IA30B POTOPE,
h=(8,7-2)(28/2-3,14) = 30 mm.
[NonHas BEICOTA NIa34:
By = bt (B2 +0/2 ),
rae: - — pajmep nasa poropa, MM;

- by - paaMep naza poTopa, MM;

(1.28)

(1.29)

(1.30)

(1.31)

(1.32)

Mg Bonys, Irloﬂnucb L Tame
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b, — paaMep na3a poTopa, MM;
Braz =30+ 1,0H8,7/2+2/2 )= 35 MM,
[Tnolans NOMepedHd CeYeHNA CTEPKHA:
g= /8 ( b+ b22)y+0,5 { byt b2) Iy MM,

rie: - by —pasMep 1asa poTopa, MM;

- by~ paaMep naza poTOPA, MM;

- hy — pa3Mep Ia3a poTopa, MM,

go=3,14/8-( 8,7+ 2%)+0,5-( 8,7+ 2)- 35 =190 M.
TI1OTHOCTL TOKA B CTEPKHE pOTOpa (OKOHYATEBHG):
Jo=hf g,
rae: - I — Tok B 0OMOTKE poTOpA, A;
- g — ITOTROCTE TOK& B CTEMKHE POTOpA, MM%;
J=673/190- 10° =3,52 - 10° A/m.

[1a3 poTopa npexncrasieH Ha pucyHKke 1.3
KopoTkozaMalkalomye K0AbIA.

[Tnowans nonepeyHOro ce4eHHs KoakIla:

Gun= Tzl Jin »

rae: - fir — TOK B KOPOTKO3ZAMEIKAIIUWX KONbLIAX, A}

- Juy— TUIOTHOCTE TOKA B KOPOTKOAMBIKAIOUIMX KOMbLAX, A/M;
Onpenens TOK B KOPOTKO3AMEIKAIOLIHX KOJBLAX!

Imz Izrf A +

(1.33)

(1.34)

(135)

(1.36)

N doxym.  Wodnuce jlama
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Prc. 3. — [Taz poTopa

rae: A= 2-sin-(7-1/28) = 0,22;
1a=673/0,22 = 3000 A,
Tenepk onpeAeTHM, INIOTHOCTh TOKA B KOPOTKO3AMBIKAIOLINX KOJIbLAX:
Jor= 0,85 Jy = 0,85 2,52-10° =2,14- 10° A/n?,

OTKyAa:

7 =3000/ 2,99 10° = 1000 MM2,
PazMephl KOPOTKO3aMBIKAKIIMX KOREIL

bo=1,25 hp=1,25-35 = 44 MM,

b= Gudl B = 1000 /44 = 23 MM,

Dyep= D2 — = 148,4 — 44 = 104 mm.

1.4 Pacuer Maru|THOM LTI aCHHXPOHHONO ABUTATENA

MarsaToHpoRO HA NPOEKTHPYEMOM [BMIATene BRIMOIHEH W3 CTAAR 2012,

TOIIHHA JHCTOB (,5 MM.

[7E e doxym. [Todnucs |Dama I0YplY-140400.2016.893.1T3.BKP.
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1.4.1 MarauTHOe HanpAXKeHHe BO3AYITHOTO 3a30pa
Fs=2uoB5 ok (1.37)
roe: - By — HHAYKUHA B BO3XYLIHOM 3a3ope , T,
- st~ MBCHATHax nporuLaeMocts no [1), # =1,59- 105 Ta/m;
- § — BO3AYITHHA 3830p, M;
- k3 — woa(rpHUKEHT BO3AYILHOTO 38304,
Jns aroro onpeaenHM:

. 13

k.= = =
T -8 13-2,22.0,3

1,16, (1.38)

(ba!/8) _(3,7/0.8)

=722
5+b,/0 5+3,7/08

?

rne. -7 =

TOTAA:
Fs=1,59-10¢ -0,76+1,16-0,0008 = 1125 A.
1.4.2 MaruuTHoS HanpsxeHHue 3yOUOoBoH 30HE cTAaTOpa
Fa=2h, Ha, (1.39)
rne: - iy = hn= 28 MM

- H, — pacueTHas HANPMOKEHHOCTH NMoIx B 3yGue ANA B, = 1,95 Tn no [1]

tabmume I1-1.7 H;=2520 A/wm;

TOI' oA,

Fq=2-28 1072520 =139 A,
1.4.3 MarsutHOoe HanpaxeHMe 3yOII0BOH 30HEL POTODPA

Fp=2hp Ha, (1.41)
rae; - hp=hp—0,1 b2=35-0,1- 2= 35 mm;

- H, - pacdeTHAS HanpsXKEHHOCTH nond B 3ybue Ama Ba = 2,0 Tn no 1]

raGmunge I1-1.7 Hz = 3150 Afm;

TOT/1A:
Fz=2-35 107:3150=221 A,
Koot buinenT HacHILEHHA 3yOUOBOH 30HBL
ko= \H Fut Fo) Fs, {1.43)

T Toon— T \ama FOVpIY-140400.2016.893 T13. BKP.
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onpenenserca L, =x (Da—M)/2p) = 3,14:((0,272 - 0,034} / 2) = 0,374 ;

H=1500 A/M;

onpenensetes L; = m(( D— )/2p) = 3,14:((63+36) / 2) 107 =0,065 M;

rae; - F,| — MarHuTHOE HAanpsbKeHHe 3yOlLOBOH 30HbI CTATOPE, A;
- Fy — MATHHTHOE HaIpMKeHHe 3yOUOROi 30HE POTOPa, A;
- F; — MaTHATHOS HAUPsKeHHe BO3IYIIHOTO 3a30pa, Aj
k.= 1+( 139+221 1125 = 1,31.
1.4.4 MarauTHoe HanpsHKCHHE spMa CTATOPA
Fy=1L,H,, (1.44)

roe; - Ls — MTHHA cpegHedl MAarHHTHON CHNOBOH JHHHW B ApME CTATOPA,
- H, -~ uanpsxensocTs momst apMa and B, =1,75 Ta no [1] Tabnuue 11 1.3

OTKYHa:
F,=0,374- 1500 =561 A.
1.4.5 MaruuTHOe HApAKEHUE IpMa pOTOpa
Fi=L Hj, (1.46)

roe: - Lj — JUIMHA CpelHeH MarHMTHOH CWIOBOH JHHAM B SpMe POTOpa,

- H; — HANpAXeHHOCTS 11018 Apma, 1o [1] rabaune I1 1.8 H= 826 A/m;
OTKYIa:
I=(Dr-Diy2-h=(0,1484-0,063)/2-28- 10° =36- 107 m,
HNanee HaiigeM HBAYKIHIO B ApME pOTOPA!
B=®/ (2Rl 0ke)=0,016/2-306° 10-0,14-0,97=1,62 Tx,
TOCHaA
F;=65-107 -826 =53 A.

MaruuTHoe HAUPKEHHE Ha Napy TTONKCoB:

F\= FstFutFatFatF;, (1.47)

F,=1125+139+221+561+53=2100 A.
KosqpuImeHT HACHIEHUK MArHUTHOH IeTH:
k= Fu Fj, (1.48)

rie: - F, — MATHHTHOS HaflpsykeHue Ha napy MOJOCcoB, A;

flem
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- F3— MATHHTHOE HaIpmkeHHe BOIMYLIHONO 3a30pa, A;
k=2100/1125=1.8.
1.5 HaMarHHUKBAIOIIHA TOK

Py

_ , 1.49
0,9mw1k961 ( )

1,

rxe: - F, — MardHTHOe HanNpAKEHHe Ha Napy MOMKCOoB, A
- m — 9HCNO ¢a3 PACCMATPHBAEMOTC JIBATATEIA;

- W\ — YMCNIO BUTKOB B ase;

- ko6t — 0BMOTOUHEIH KOdPHIEHT CTATOPA,

_ 12100
" 0,9.3-66:0,92

3

OTHOCHTENEHOE 3HAYEHKE HaMar HHIUBAKILIEr ) TOKA!
L= LJ Buow (1.50)
rae: - [, — HaMarEMuHBaonEi ToK, A;
e oy — HOMMHANBHBH TOK 06MOTKY cTATOpA ,A;
I,—=12,8/55,5=023.

1.6 Pacyer mapameTpos pabouero pesxumMa
1.6.1 AxTHsHOe conpoTUBIeHHe haskl 0OMOTKH CTATOpa

1= kr pus ( Lif gspa) (OM), (1.51)
rie; - kg — KodpGHUUHEHT YUUTHBAIOII 3pdeKT BEITECHEHH TOKA, k=1,
« D115 — IS MEJTKBIX TIPOBOTOB pris= 10/41,0Mm;
- L, — oBmas wmHa HQPEKTHBHEIX NPOBOIHEKOE Ga3sl 0OMOTKY, M;
-G — TUIOLIAAR MONIEPEYHOTO CEHENHHA 3(eKTHBHOIO [POBOHHKA, M2
Onpenenam 0611y10 4MURY 3¢ (eKTHEHEIX NPOBOIHHKOB dassi:

L= lgpw = 0,896 « 66= 59 M,
rge; = fept = 2 (ltin) = 2-(0,14+0,308) = 0,691 M ),
OTKYa: fa1 = In=0,14 M,
In = Kb t2B M, {1.52)

rae: - K, — npukpmMaen o, {1] rabaune 9.23, K, = 1,2

Mot
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- B - nns BepmHoll ofMoTkH, yKMagpiBacMoll B Maskl, A0 3aNpecCOBKH
cepaedHHKa B Kopryc, bepem B = 0,015 M.
- b,y — Cpermsas UIHPHHA KATYIIKH,
be=(x (D+ b ) 2p) =(3,14-(0,15+0,028)/2)-0,833=0,232 m,
Ih=1,2-0,232+2-0,015= 0,308 M,
TOTMA:
Fi=1- (10%41)-( 308/ 4,1- 10%-2) = 0,176 Om.
ITHa BELTSTA JTOOOBOH YaCTH KATYIIIKH:
lopn = Kopn P T B, (1.53)
e - Kpur— KOApQUUMEHT YMHTHBAONMHA BbUIET HOOOBHX 9acTeH KaTyuUlex
cTaropd, Kea= 0,5;
- by — CpedHss UIHPHHA KaTYILEK CTATOpA M,
- B - nna scnmHodl o0OMOTKH, yKNMaIeBAacMOl B Masel, 10 3alpecCOBKH
cepoeuHuka B kopryc, Gepest B = 0,013 M,
I = 0,5 0,232+ 0,015 = 0,09 M.
OTHOCHTEBHOE 3HAUEHHE!
P+ = Pt { LinowUtuan), (1.54)
ri+= 0,176:(55,5/220) = 0,044.
1.6.2 AKTHBHOE CONPOTHRIEHKS (a3nt oOMOTKH poTOpa
ri=roct 2 (Fal/A) {1.55)
THe: - #xn — CONPOTHB/IEHME YHACTKA 3aMBIKAIOLIETO KOMBLA, J8KMHYCHHOTO
MENCIY JBYMSA COCSAHHMHE CTEPKHAME ONMpPeASNAeTCS KAk,
¥ =q,5%‘:, (1.56)
107¢-3,14-0,104

Tea= —=5,7-107.
20,5-28-1000-10
- ro— COIPOTHEIIeHHE cTepxHA OM,
_ﬁ'l
"c=Pusi - L0018 46107 Om.

4. 20,5:1000-107
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TOrHA:

2.5,7.1077

P =57-107+ >—=5,8-107 Om.
2

TIpMBOIWM r; K YHCTY BHTKOB 00MOTH poTopa, OM:

= r (4m (wikes) Y22 , (1.57)
rie; - ¥2 — AKTRBHOE COTPOTHBRIeHHE 06MOTKA poTopa, OM;
- m —4HCI0 $has ABUraTed;
- W — YHCJIO BUTKOB 8 fase;
ko617~ OOMOTOUHEIH KO3(QHLIHEHT CTATOPA;
-7y — UHCNQ [A30B POTOPA;

=58 10°%:(4-3-(66-0,92)*/51 =0,093 Om.
rae =12 ( Ipad Uinond,

r'e = 0,003-(55,5/220) = 0,023

1.6.3 UnaykTusHOe cOMpOTHBIEHHE dassi 0OMOTKH CTATOpaE

§ Ffw °
X“IS’E'mo[lﬂlﬂJ p;. Vo)

rae: - fi — 4actora nuTarowmed cery, 'y

- W — UHCSI0 BUTKOB B (hase;

- I — TaK KaK pafUATHHLIC KAHANLL OTCYTCTRYIOT Lon =I5 = 0,14 M;

- a1 — K03 HHUMENT MATHITHONR NPOBOAMMOCTH 4308070 PACCEAHHS;
= A5t — KO3 GHUMEHT MATHHTHOH MPOBOAYMOCTH noBOBOro pacceAHH;

Ay~ KOMPOULIMEHT MATHMTHOA DPOBOAMMOCTH  AnGOEPEHIMATEROTO

pACCESHMUS,

By —hy by  0,0025 Ry ).,
Ay =3—L ke 41 0,0785+ -2 + o+ —HE 1.59
m="g b 26 B by 5 (1.59)

e - k= My 2bp=26-2-0,4 =25,2 MM,
ks =0,25(143 Kp)=0,25(1+3-0,87)=0,87,
- K5=0,25(1+3 B)=0,25(1+3- 0,833)=0,83,

bang
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TOrIa.:

T =Ei.o,s?+( 2 %55 +0’5]=1,s.
3-

9 36 9,36+2-3,7 3.7
A= 0,3411,(1,,] ~0,645,), (1.60)
F)
A =034 ﬁ {0,308 -0,64-0,833-0,235)=2.7.
sl 1.61
M uakf’ (1.61)

rae:
- E=240,022:q — o5 (1+AZ) = 2+ 0,022-3-0,902%-(1+0,025)= 1,02

13

Ao =—— —.1,02=115
A7 12.0,8-1,16 L

OTKYHa:

Xi=15,8-

2
=0 [ i) ] -0’14-(1,3+2,?+1,1)=0,45 Om.

100 L100) 1:6
OTHOCHTENBHOE 3HAYCHHE!

110 = X1 (Tinow! Utnowhs (1.62)
rge: - x| — HHIYKTHBHOS CONPOTHRICHHE $a3s 00MOTKH CTATOPA, OmM;
x1+= 0,45(55,5/ 220) = 0,11

1.6.4 MHIYKTHRHOE CONPOTHRICHHE (a3l 0OMOTKH POTOPa

x= 1.9 I's (Auat Aurt Ax2) 10°° Om, (1.63)
rne: - fi —vacTora nuTaronlei ceTH , I'n;
- I's — TAK KaK PAIRATGHBIE KAHATEL OTCYTCTBYIOT Ir = I'5= 0,22, M;
~Anz— KOHPOHLHEHT MATHHTHOMH NPOBOIMMOCTH NA30BOI0 PACCCAHIA,
-Aaz—K03(hUIHEHT MATHHTHOK NPOBOIMMOCTH JIQO0BOTO PACCESTHHA,

Ao~  KOpOUIMEHT MArHHTHOH MNPOBOAMMOCTH  JU(GEpeHIHATLHOrO

pacceAHus;

Mant Mo doxyw.  [Modnucs Whame

10y pI'Y-140400.2016.893.113.BKP.

26




2
—_y {ﬁ[l-;i

35,

+{},t;’:6-i:'~“l}%n +£'E—,
2b

h

~ho=hH0,4b2= 21,940,4-4,79=23,82

23
Bppa| 22 )1
2 [3-5,8

_2,3D,, !g( 4,7Dy ]

A .=
oz A

8117

242 6
_aldenl + 0,66 +1,,12l:}’3 il =1,8
296

by +bin)

A2

2,3-0,157 4,7-0,104
o= s lg =0,%
51-0,193.0,22 0,044 + 2-0,023

¢

A =22 ,
i 126&,3’5

Fae:
- &= 140.2 (mpl Z YA (Pl Y
£=140,2:(3,14-3/51)7'=0,98

17

= ———0,98=153.
12-0,8-1,16

Az

Torna:
x=7.9-50- 0,14 -{ 1,8+ 0,9+ 1,5)-10°=23 102 Om.
TIprEOIHM X2 YHCIY K YHCTY BATKOB CTATOpA:

Am(wk g, )2
Zykex

k]

X =y

1 4:3.(66-0,92)°
23

Xa2=2,3-10 =0,36 Om.

OTHOCHTERHOS 3HAYCHHE:

; cond
¥ . LHOM
Xy =X,

i/

FIe: - Xz — MHAYKTHBHOE conpoTHEnenne hazsr obMoTk poTopa ,OM;

(1.64)

(1.65)

(1.66)

(1.67)

IOV pl'Y-140400.2016.893.113.BKP.
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i 53,5
,=0,36."2==0,09
K 220

1.7 PacueT moteps

1.7.1 O¢HOBHEIE TIOTEPK B CTATH

p
E.rr.ucn = Hﬂ"ﬁﬁ (;%] (kmB:?na +'kﬂszzlnle) 5 (1 .58)

roe; = Poroe — YOENBHBIE 0TEPH, TIPH B = 1TA  Perocn =22 BT/kr nna crand
2013, mo [1] rabmume 9.28;

- B — nokazavens CTEMEHH, YUHTHBAIOUIME 3aBHCHMOCTE NOTEPE B CTAIW
HepABHOMEPHOCTH PACOPEACICHHA TIOTOKA N0 CSHeHHAM YHaCTKOB MArHHTOIPOBONA H
TexHOMOTHYeCKHX dakTopos, no [1] #=1,5;

- kya, ky; — KO3pOHIMEHTH, YYMTHIBAOLIME BIHAHWE Ha MOTCPH B CTAMH
HEPABHOMEPHOCTA pacTIpefieeHHd NOTOKA fG CEHEHUAM YHacTKOB MArHHTOIpPOBOIA B
TEXHONOTHuECKUX aKTopos, Mo [1] kw=1,6 ki = 1,8;

- M, — MACCA CTANH ApMa CTATOPa, KT;

- mz;— Macca CTalH 3yOHOB CTATOpa KT,

KoTOpEie HAXoaaTca cleXyrolpmM obpasom:

my=m Dy — ha) b Ient ko, (1.69)

[l€: - 1 ~ yAeabHaA Macca cTamy, 0o [1] 7 =7,8-10° kr/n’;

m= 3,14:(0,272—0,017)-0,017-0,193-0,97-7,8- 1(P=27 kr,
mz1= habaepZilen K1, (1.70)
e - bycp — Cpenus WHPHHA 3y0la cTaTopa, M;
mzi=23:107-5,3-10-54-0,193 0,97-7,8-107 = 5,5 kr,
Taxkum 0bpaiom:
Perocn =2,6+(16-1L75% 27+1,8-5,5-1,95% = 438 Br,

1.7.2 Nobasoymsie NOTEPH B CTAIIH
[ToBePXHOCTHHE NIOTEPH B CTATOPE:

Paoet = P noul {tz — bml) VARSE

TToBepXHOCTHBIE OTEPA B POTOPE:

e Ne dowym.  |Miodnucs Jama
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Pro2= Prosz ( f2— b} Z2 T, (1.73)
THE: - P jos2 — YieBHEE TOBEPXHOCTHEIE TIOTEPH POTOPA;

OnpenienyM yaeAbHbIE TOBEPXHOCTHEIE IIOTEPH POTOPA:

L35
P ooz =0,5k,, [ﬁ}%] (Bt 107 ]2 ; (1.74)

roe; - ko — KOS(PORUMEHT, YIHTHIBAIOTHI BIASHEE 00paGOTKH NOBEPXHOCTH
FONOBOK 3yB10B PoTOpa Ha yAebHEE noTepy, no [1] £ =1;
- Bz — aMIIMTY A2 MYABCAIWH HHAYKIHA B BO3YIIHOM 3330pE HAX KOPOHKAMH
3yBuos potopa, T,
By = BosksBs= 0,35 - 1,16:0,76 = 0,36 T,

AN 3TOTO HaliieM OTHOUIEHHE: %—'=%=?,4, no [1] pucysky 9.53
Poz=0.35;
36-3000)" 2
uoe2 =0,5:1,5- {0,36:13) =435 Bt/m?,
Pl [ 10000 ] ( )
fOTa:

P =435:(12— 1)-28- 0,193 = 26 Br.

[TynpcaLHoHHEIE IOTEpH B 3yOUAX cTaTOpa:

2
Paym =0,1 l[iz(;{;iln Br.,m] My (1.73)

rae; - Buynt — AMIONMTYAA Dymbcauit B 3ybuax ,Ta;
Haiinem aMnanTyAy NykCalnil B 3yGuax:
Pﬂ}'ﬂi = “.

INynscanuoHHEe NOTEpH B 3yBHAaX poTopa:

3
Pogaz = ﬂ’“(lﬁ_ﬁ)‘gﬂ"’] - (1.76)

rae: ~ Buyi» — AMIUIATYJ8 MyNnbcailui B 3ybuax, Tin;
- Mz3— MAacca cTany 3yGLoB poTopa, KT
Onpenenik ,Maccy CTanH, 3ybioa poTopa:
e = 2o he bya I keve, (1.77)
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ma = 2835 10%5,5-107-0,193-0,97-7800 = 6,8 kr.
M HaiizeM aMIITUTYQY yJikcaiui B 3y0uax:

7, 4405107
2, OF 2.12-1077

Byn= 1,95 =0,107 {Tn),

TOC O,

36-3000
1000

2
P@Ja=0,ll'[ *0,1?) . 6,8 =100 Br.

CywmmMa 100aBOYHBEIX NOTEPS B CTATK:
Py no6= Puozt Pyt Pronrt Prygnn
pae: - Poosa— TIOBEPXHOCTHEIE IIOTEPH B POTOPE, BT;
- Ppy2 — MIYIBCALUIOHHBIE TIOTEPH B aybuax poropa, BT,
- Proni — IOBEPXHOCTHBIE TIOTEPH B ¢TaTope, B,
- Py~ NYIBCARUOHHBIE TOTEPH B 3y0Onax cratopd, Br;
P os=26+100 = 126 Br.
[losHEIe TOTEPH B CTATM:
P Poim® oo
cae: - Pesos — CYMMapHbie 106aBOUHEIE MOTEPH B CTANH, BT;
- Peroc — MOTEPH B CTAIH 0CHOBHEIE, BT;
P =126+438 = 564 Br.
1.7.3 Mexanuueckue noTepu
2
Puex= K. [156} D!,
rae; - K;— woadbuuuent tperns, no {1] K =0,79 ;
Poux=0,79- [%_n]?- .0,15* =440 Br.

XonocToli Xou KBUIaTeNH:

Fom il ril,

Mpu ycnoBHu:

(1.78)

(1.79)

(1.80)

(1.81)

bans
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fixa= Pﬂ+PE+ 2
X 1
mUtmu

rhe: - P ..— [oIHbIE NIOTEPH B CTaIH, BT,

- Pocx — MEXAHMRECKHE OTEPH, BT;

- Pyixx — IEKTPHYECKHE TOTEPH B CTATOPE MPH XOIOCTOM XONS npuOMIEKEHEC

MPUHHMAKT PaBHBIMH!
Palx.x = -'HIJ,.EI’[ = 3‘7,32' 1,1 = &b BT;
kg 438+ 440+ 86 -17 A,
3.220
Taroa:

L=y 1,6° +12,87 =12,9 A,

KoaddHuneHT MOITHOCTH MPH XOJIOCTOM X01E:
COSDx = Fixaf Lox
cosqy— 1,7/12,9=0,13

1.8 Pacuer paboumEx XapaKkTepUCTHK

OnpegennM NapaMeTpH CXEMBl 3AMCIIEHAA, AMA 3TOTO HalgeM

NocHeOBATENEHO BKINIDUEHHON® AKTHEHOIO CONPOTHRACHHR.

r _Ptr.a-:u
1.8~ T 7
mi,

rae: - Peoce — MOTEPH B CTAIM OcHOBHEIE, BT;
- m — THCIO $az;
- ],— HaMarHHYHBAIOIKH TOK, A;

438

TI2= ==0,9 Om.
3-12,8
[TpH NOCNENOBATENHOM COSTHHEHHH HHAYKTHBHBIX CONPOTHRICHHH!
U,
x11:_}"?_"'xn (1.84)
"
Tucm

(1.82)

IHa4YeHHA

(1.83)

KOYpI'Y-140400.2016.893.I13.BKP.
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rae: - Uyyoq — HOMMHAABHOS HAMIpKcHue, B;
- m — YHCTO (pas;
- [, naMarHNSHBAIOMM TOK, A;
220
x;=———0,45=168 OuM.
12,8

k]

Mo ynpoluenHo# dpopMyne:

&= 1+i, {1.88)

X2
roe: - x;— UHAYKTHEHOE CONPOTHENEHME a3kl oMok cTaTopa, Om;
- X1 2 — HHOYKTHBHOE COTIPOTHRIIEHHE BIAUMHOH HHIYKIWH, Om;
4
ci=1+2% 103,
16,8

*

Tax Kak C| paccUHTAHHOE TOMHEIM M NPHOMKCHHPIM METOAOM [PaKTHHYCCKH

paBHEL, GyAeM MONE30RATHCH MPHOIHAEHHEIM METOAOM pacyeTa.

AKTHEHAA COCTARIIOIIAL TOKA CHHXPOHHOMD XOROCTOND XoAa:

3
B e 3Iu A

= 0,57, (1.89)

0~ 3Ul'l HOM

tne: - Peroes — NOTEPH B CTAAH OCHOBHEIS, BT;
Torma.
a'=ci*= 1,03 = 1,06,
a=cn= 1,030,176 = 0,18 Om,
b'=1,
b=¢ (xi+cix2) = 1,03:(0,45+1,03:0,36} = 0,85 Om.,

HUTEPH, He H3IMeHAIIHECA TPH HIMEHSHHH CKONEACHHA!

PrextPeo = 440564 =1004 Br.
PaccanTeiBaeM paboune XapaKTepHCTHEH I ckonexennd, S = 0,005; 0,011;

0.017; 0,02; 0,023; 0,026, npuHMMad TNpPeABApPUTENBHO, HTO Suon=r'»= 0,03,

PesynnTaThi pactera ceefieHnl B Tabauoe 1.1,

L Ne donym.  |Modvuct Hams
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TaGamna 1.1 — Pafouue xapakTepHCTHKH aCAHXDOHHOID IBHTATEA

CronpKcHHE 8
PacudrHLie
popryms | Sp =
0,005 (0,011 0,017 | 0,02 |0,023 10,026
! : . i 0,0238
l.a't'sfs OM 62,5 351 24 186 15,1 10,8 11,2
2
63 54 24.5 80 15,5 11.3 12.6
R=a+a'r"»/s Om
3.
i 2.54 2,54 2,54 2,54 2,54 2,54 2,54
X=b+b'r'2/s Om >
+ Owm 5 24 9.2 2
63 4.3 7 £9. 15,65 i1,5 12
Z=AR*+ X?
5.
- 6 0.8 15,4 20 24.4 12,9 30,1
I =U\/Z A
6.
SR 0599 | 0,997 0,005 | 0991 0,987 | 0975 0,978
cosy' =R/Z
7.
o s 0,04 0,072 0,103 | 0,133 | 0,163 0,22 0,198
sing’ =X/Z
=loat
- 8\.]1:;—11:.. A 6.8 11,6 16,2 20,6 74,9 32,9 30,4
I cosd 2
=T+
- ?'Ilp Top A 12,7 13,2 14,1 15,1 164 19,7 182
Iz sind’2
10.
T A 18,4 29.7 419 48 54.1 &0 55,7
Il = Ila—l_IIr
. 1 I A 11,4 248 37,6 43,9 50 56 51,6
I'=cilz
12. P1=
kBT 8.4 16,9 25 28,9 32,6 36,2 3116
3U1H'Iia
13.
2 kBT 0,18 0,47 0.93 1,22 1,54 1.9 1,63
Pat =311 -r1
14.
kBt 0,036 0,17 0,27 0,54 0,7 0.87 0,74
Pa2:= 31'22-r'2
15.
B 0016 | 0,043 o086 | o1z | 0142 | 0,175 6,151
P1o6—0,005P1 T
16.
2P=PertPuect kBT 124 | 168 241 | 287 | 338 | 395 3,53
+P31+P32+PA06
Nucm




17.P= |
: kBT 7.2 15,2 26 2% 79,3 323 30
Pi->P

18. n=1- o D85 0,9 0,004 | 0901 | 039 | 0,89 0,895
2 P/P1

19. — 0,69 0,26 0904 | 0513 | 0915 | 0915 0,915
cosd=l1a/11

Suow = 0,0238

HOMHHANEHOTO CKOITEKEHHA]

HomuHanbHEE [AHRBS CIPOSKTHPOBAHHOID NBHEATEH.

Pouon = 30 KBT; Ui =220 B; 2p=2; N = 55,7 A; CoSQPuov=0,915; #uon™

Tlocae mocTpoeHKs paBouux XapaxTepHCTHK (PHCYHOK 4) yrovHAeM 3HA9CHUA

0,895,
B, K §
1,0
cO5
40, 40 6,02| 0.8
R
30! 30 n,mT 0.6 2
301 20 0,01 0,4 !
10, 10| 0,005 0,2 V4
.
o~
0 10 20 308 , kBT
Pucynox 4 - Pabodne xapaKTepucTREH
rlucm
Tt % dorym,_Moonics |Jame lOYpT‘Y-140400.2016.893.1'13.BKP. 34




1.9 Pacuer myCKOBLIX XapaKTEPHCTHE

1.9.1 Pacuer TOXOB ¢ YYETOM RIMAHHA W3MEHCHHN [APaMETPOB INOA EIAAHH
shdexra BHTecHeHHA Toka (6e3 ydeTa BIHAHNA HACBILEHHA 0T nonei paccegnuN)

PacueT npoBoauTes 1o GopMyam 8 Tabnuue 1.2 » UEIIX OnpeAcIcHHA TOKOB
B MyCKOBBIX PEXHMaX A1d JAIBHEHINEro YYeTa BIWIHHS HACHIUEHWA HA MyCKOBLIC
XapaKTepUCTHKH Apuratens. IlogpoOHb pacueT HpHBEACH LA S = 1. JJaruee

pacyeTa OCTANBHLX TOSEK CBEMIEHE! B TabuuIty 1.2.

TaGmuaua 1.2 — JamAbie pacdeTa NYCKOBBIX XapaKTepHCTHK C YyUCTOM BIHAHAA

BEITECHZEBHAA TOXA

CromeweHRa S
P b i I Ny 2
ACYETHERIE (POPMYIEI B
2 HIM, 1,0 0.8 0,5 0,3 0,1 *p
0,15
E=6361h45 : 1,64 1,41 0,15 0,9 0,67 0,69
ol&) . 0,47 0,49 0,52 0,58 0,08 0,089
i
h, = 1—:; M 0,018 | 00178 | 00171 | 0016 | 00178 |0,0178
k, =g—*’ ) 1,53 1.55 158 | 1.62 102 | 1,02
F
K, =1+r—“(k, -1) : 1,32 1.33 1,5 1,38 1,01 1,01
4
r'ye=Kan Om 0,12 0,12 0,125 | 0,128 | 031 5,31
k, =¢'ls) 5 0.86 0.93 0.95 0,96 0.97 0,97
Azg = Ay = BApae | - 1,58 1,86 1,88 1,91 1,37 1,92
XA,
K, = = ; 0.95 0,972 0,978 | 0984 0,988 | 0,987
b4
X, =%, K, OM 0,35 6,68 6,72 6,76 6,79 6,78
X3
R, =r +c, T‘f Om 0,3 0,788 0,81 0,43 0,61 2,18
X,=x +e,x;, Om 0.8 0,802 0,805 0,809 0.813 0,81

IOV pLY-140400.2016.893.113.BKP. 35
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CroAapXeHAA 5
P ¢ B s
ACIETHRE (POPMYILE] o
¥ HaM. 1.0 0.8 0,5 0.3 0.1 e
0,15
= 41
= A 7 2 209 212
2 m 25 2 227 17
Ir JR1 + XLZn }]
= o X A 262 248 234 221 214 215
In“™12n

AKTHBHOE CONPOTHRIEHHE OOMOTKYN pOTOpa ¢ YYeTOM BIHMAHM abdexTa

BLTECHEHHS TOKA (Vpao= 115°C, p11s=10%/41 Ovrm; bo/br=1; fi= 50 I'm).

Tto [13, pucytky 3-8 A= hn— b =28 — 1 =27 Mm.
HatineM «puBeReHHEYIO BHCOTY» CTEPKHA!
= =63,614,5,

rae: - b, — BEICOTA CTEDHHA B TIA3Y, M;
£=63,61-0,035=1,64.

[To {1] pucynky 8.57 gna &= 1,64 RaxonuM ¢ = 0,47,

['my6nHa IPOHMKHOBSHHA TOKA B CTEPIKEHD!

b= ho 35
T v 140,47

[TromAaE cedeHus CTePKHS, Ad MPYIICBHAHOTO I1a34:

”b'l *{h -—},

rae: - b — paiMepel IITAMIA, MM;
- h, — rTyOHHA TPOHHKHOBEHHA TOKA B CTEDMCHB, MM,

IUIA Yero Halinem:

=18 MM,

W ”Z(hr-ﬂ) ss-u (1?-—) 5,7 v,

OTCHOOA-

(1.90)

(1.91)

Ne Aoxym.
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3,14-5,8% 5.8+4 5,8
i S ok (17-22 =125 MM,
A 2 > ( - )
Haiinem xo3QOUIHEHT YBEIHYEHHS aKTUBHOIO CONPOTHBICHHA CTEPHHA OT
OeitcTBRS 3¢HpeKTa BHTECHEHHA TOKA:
gty
g, 125

Kosdduuuent obmero yBenHdYeHHS CONPOTHMBICHUS (a3si pPOTOPA TNOX
BEMAHHEM HhDEKTa BMTECHCHHA TOKA:
ri
Ko =1+-5(k -1, (1.92)
1g
roe: - #'; — COMPOTHRIECHASA cTepxiHa, OM;
- 13 — COTPOTHBIEHUS a3El KOPOTKO3AMKHYTORO POTOPE, OM;

8,05

Kp=l4+—
R 992

(1,39-1)=1,32.

[pHBencHEHOS COMPOTHRIEHHE pOTOpd ¢ YUETOM  RIMAHHA adexra
BEITECHEHHH TOKA!
e =Kgry =1,32-0,093=0,123 OmM. (1.93)
MHAYKTHBHOE COMPOTHBISHHE pPOTOpa € YHETOM BIHAHHA athdexTa
BEITeCHeHHs TOKa, o [1] picyrok 8.58 mms &= 1,64 ¢’ =k, =0,85:
K= Aoz + Ay + A ’
Aug + Az + Ay

rae:- Ap— KoaGHIeHT MATHHTHOH HPOBOAHMOCTH [IA30BOI0 PACCCAHI;

(1.94)

- — KOHPOHIMEHT Mar#NTHON APOBOJHMOCTH IOGOBOTC paccesHH;
Ap — Ko3QQHIMEHT MArHHTHOH MNPOBORUMOCTH AuG¢epeHIHATILHOTO
pacCeAHHS;

_L,58+1,5+0,9
X L8+1,5+0,9

0,93.

YMenpieHye Ko3pPHIHSHTa MPOBOAHMOCTH A1 [TA30B pOTOpa:

g [ P IOV pr'Y-140400.2016.893.113.BKP.




: b
Ak =[%[1- ";z' ]+ 0,66—Eﬂ(1 k), (1.95)

rae: - by — pasMepsl nasa Rk IITamMne, MM,
- b — pazMmep na3a, MM;
- §c — IAOIIAIE NOMEPEYHOTO CEMEHHE CTCPHHS, MM,

Adgys =1,3:(1-0,86)=0.19

PacyeT IMyCKOBBIX XAPAKTEPHCTHK ¢ YUETOM BIHAHHR spdexTa BRITECHCHHA
toxa mis S=1; 0,8;0,6:0,4; 0,2 npencrarneHsl B Tabnuue 1.2

OunpencnyM MyCcKORBIE TAPAMETPEIL
x| 2,06

=1+—"—=1,03
kX, 66

Clzn =1+

PaccumTaeM TOKH ¢ YYeTOM BITASHIA YDIEKTa BRITECHEHHS, A HET0 HaHIeM:
Ry=f+e, -rf/S=0,176+103-0,123/1= 0,3 Om,
XH - x] +clnxi¢' = n,45 + 1,03‘ 3 [}135 = D,E' DM,

TOT]A:
= U o 20 og
JRA+ X7 40,32 +0,8
2+ + 2
II =I£ \/Erl {Xn len) . (1.96)
Cintizn
2
(0,37 +(0,8+23,3)
1,=257- =262 A,
1,03-23,3

1.9.2 Pacuer TMyCKOBEIX XapaKTEPHCTHK ¢ YHUSTOM BIHWAHHA BRITECHOHHA TOKA

HACHHIIEHHA OT NONCH paccegHust
PacueT MpOBOAMM A TOYEK XapaKTePHCTHK , COOTBETCTEYIOMIMX 5=1: 0,8;
0,5; 0,3; 0,1; npd >TOM HCTIONB3IYEM 3IHAYCHHA TOKOB H COTMIPOTHBIEHNIT I TeX Xe

CKONBXKEHHH ¢ y4eTOM BIHAHHA BBITECHCHHA TOKA.

IOVpl'V-140400.2016.893.IT3.BKP.
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TlaHHBIE pacyeTa CBENEHB! B TAaluHLe 3
[Tonpobnbtit pacder npupeed ana § = 1.
HUuaykTHBHOE conpoTHRIeHHE 00MoTOK. [IpHHnMaen, o [1] kuac=1,35

Cpennns MIC o6MOTKH, OTHECEHHAS K OIHOMY Na3y 00MOTKH cTaTopa:

Lk w1l ., Z
F“w :{]’TLH;LI[’% +k}’lkﬂﬁﬂl ?;—] - (1.97}

rae: - Ji — TOK CTATOpPA, COOTRETCTBYIOMMA PACUETHOMY pEKuMY, Oe3 yiera
HAchILIeHHA, A,

- kuae — K03 OHIIKEHT HACHILIIEHHS,

- K5 — xoaprmment yuntsiparomuit ymensmenns MJIC masa;

; 354'20[0,87+u,925-%)= 5512 A.

anp ={},?

@OUETHBHAS HHIYKLHA [I0TOKA PacCesHid B BO3OYIITHOM 3a30pe!

E 107
Bp=—F 1.98
® =1 65Cy (1.98)
J
rne: Cy=0,64+2,5 " (1.99)
Izl+t32
0,8
Cy=0,64+2,5: =105
13+17
Torna:
5512

B = ]
® " | 6-0,8-107.1,05

,.[l,a.nee pEICC'IHTEEM IHAYSHHE JONONMHHTENbHOMN IKBHBARNCHTHOIO pamcpmmﬂ
Na30B CTATOPA H POTOPA.
JIng nazos CTATOpA ero NpUHHMAKOT PaBHBIM:
a1 =(rzl _bmlj{l-kﬁ)s (11(}0)
rae: - f; — 3yOuoBoe NefeHHe CTATOPA, MM;
- By — PAIMEPBI 11434 B IIITAMIIE, MM;

- ks— onpenemsiem, o [1] k=0,56;

I0Yply-140400.2016.893.113.BKP.
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e, =(11 -3,7)-(1-0,67}=4,1.

s Mazos cTaTopa ero NPHHAMAKT PABHBIM:
ey =t = by )1 - £5), (1.101)

rae: -, — 3yOIOBOE JEAEHHE POTOPA, MM,
- by — pasMepEl Ma3a B WITAMIIC, MM}
- ky— onpenensem, no  [1] ks=0,36;

¢, =(17-1,5)-(1-0,56}=6,6.
KosbHIMREHT MATHHTHOW FPOBOAWMOCTH PACCEAHHA OTKPHTOre MNas3a,

BEI3BAHHOTO HACHILIEHHEM OT HOJNEH PACCETHHA:

AL =h_m1 +0,584h, Cy1 (1.102)
e b cal +1*Sbm1 :

sl

0,5+0,58-2,83 2,4
3,7 2,4+1,5:3,7

Mﬂrlh‘ﬂ‘: ] 0., 43 .

KosdupumenT MarHuTHOH NPOBOAMMOCTH [a30BOTO  paccesHHs 0OMOTKH

CTATOpPa ¢ YUETOM BIHAHHA AACRIIITCHHA

Atugc = Ant — Mainac (1.103)
Antuae =1,8-0,43=1,38.
KoagdmuueHT MATHHTHOM NMPOBOAHMOCTH Ar(pGePeHITMPOBAHHOTO paccesHUA
OBMOTKH CTATOpA ¢ YHeTOM BIHAHMA HACBIINEHHA:
A inze = AaiKss (1.104)
rae: - Ay — NpOBOAMMOCTE, pACCUHTAHHAS (e3 yueTa HaCHIIeHUA,
- ks — onpenessiem, o [1] k=0,56;
Aftnae =h1-0,56 =0,64.
WHAYKTHEHOE CONPOTHBISHHA OOMOTKH CTATOpa € YIETOM HACHINCHHA OT

nmoneH paccegHus:

l’l

Mlans Ne donyn. [Rodnucs Hama
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1,38 +1,1+0,64

*

X, = 0,45 =0,38 Om.

KoodbHumpeRT MATHHTHOM [POBOKMMOCTH [I230BOr0  pacCesHWs  OpH

HaCRIICHHH.
Ji“nlgmu: = }“nli - ‘i}“nlunc 1 (1.106)

rae; - hnze — NPOBOIKMOCTD NA3OBOTG pAacCeAHWA PoTOpa 14 HaCHIIHEHHON
3yOLIOROMH 30HH € YMETOM BIHAHHS BHITECHEHHS TOKA,
- Ahndnac—YMEHBiENHHE KodbHITMERTa IPOBOIMMOCTH VT [1a30B POTOPA,
An2gnac = 1,58-0,92=0,66.

KoshduiedT npoBoAMMOCTH  audpdepeHIMantHoro  paccesnui 1Pl
HACEIIIEHHH yuacTKa 3yOIoR poropa:
Ao = PuFs s (1.107)
rae:-A-Ko>Q@UIHeHT NPOBONUMOCTH AK(epEHIMAIBHOTO PACCETHIUA;
- ks — onpenensem, mo  [1] 4=0,56;
A 2uac =13 -0,56=0,82.

MHIYKTHBHOE COMPOTHRIEHHE C Y1eTOM HACRILICHUA 1 BRITCCHEHHA TOKA:

D
xégm=xz——~—%i““, (1.108)
; 188 +1,1+0,54
X =0,36- =0,21 Om.
2onac 1,68+1,54+0,54

Paccunraem 3HaYeHVe AOIOMHUTENBHOTO HKBHBANCHTHOTO PacKpeITHA 14308

CTATOpA M POTOPA C YMETOM HACKHNCHHA!

€, =14 20 (1.109)
xl?_‘n
0

& o=l 103,

]

OnpejenM IycKOBRIE NAPAMETPE! C YHETOM HAaCBILUCHHA:

rr
Ripec =1 +cln.m%= (1.110)

sralia 1 somm{ricgnies [Gams KOYpIY-140400.2016.893.T13. BKP.
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0,81

Ry =0,176+1,03- 2~ =0,30M.

X omse = Xt me T Clnsac 2 suae (1.111)
X thae = 0,38+1,03-0,21=0,59 Om.
Tox B oOMOTKE poTOpa:
[ U, e 220
JR o v X2 0,32 4+0,59°

rae: - Uuow — HOMHHANBHOE HANPAKEHHE ABMTATENA, B

=333, (1.112)

- Ry — AKTHBHOE CONPOTHRACHHE © YYSTOM HacklleHUA ,OMm;
= Xiuse — HEAYKTUBHOE CONPOTURICHHE C YI€TOM HACKIIIEHHA, Om;

Tok B 0GMOTKe cTATOpA:

JEH,H:&E * ('xn_m,; - xlzn_)z

e =17 e ; (1.113)

€ | muac™2n

0,3% +(0,59+23,3)°
Ilm=333-J Al )

=336 (A).
1,03:23,3

KpaTHOCTB MyCKOBOTO MOMEHTA ¢ YHETOM BAHAHHA 3(dekTa BRTeCHEHHA TOKa

I HACHIIIIERKMA

336

=6,4.
553

Iﬂrﬂ.=

KpaTHOCTE MyCKOBOTO MOMEHTA ¢ YYETOM BIHUSHAS stpdekTa BRTECHEHHA TOKA

H HAchIHICHHA:

. %2 2
Ao s | g Seow (33317 35 00238, 4 (1.114)
n r R

IZH@H N 51’6 1
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HachIMEeHHA OT neneH pacceArina

Tafnrma 1.3 — Pacuer nycKOBLIX XApAKTEPHCTHE C YYETOM BAWAAHA BEITCCHCHHSA TOKA A

Cronbxense 5
Ea.

PacueTrmie GopMynkl

H3M. SW=
10 0.8 0,5 0,3 0,1
=0,15
Kossc 2 1,35 1,3 i3 1,1 1,05 1,05
1k U %
F =07 lmenll ok K —

i 3, {” ! “‘“ZJ A | 5512 | 4125 | 3998 | 3561 | 2998 ! 3013
By =F,, 107 /1,68C, Tn | 41 3.4 3.1 2.8 2,15 | 2,24
K, =¢l8,,) .| 036 | 0778 | 0815 | 0855 | 0937 | 03881
e, =1y — b, M1 -K;) s | 4l 32 | 28 2,5 1,56 | 17
hrmac = *m = A niaac = 1,38 1,41 1,47 1,52 1,59 1,57
Aprac = Ak . 064 | 072 | 0,78 | 0,83 1.08 0,94

)3
X.M=X.ﬁ“‘- Om | 038 [0384 | 04 | 0408 | 1451 | 041

1]

X
cmm=1+x‘—““° 5 1,03 | 1.033 | 1,037 | 1,03 1,02 1.02

1
¢, =({t; b N1 -K;) wv | 66 | 58 | 452 | 3.11 2.5 2.7
Tuem
e Ve 10YpI'Y-140400.2016.893 IT3.BKP. 43




Hponomxenne TabnnoH 1.3

CroRREene 5
Ex.
Pacaernbie GopMy.IbL
HIM. Sy—
1.0 0.8 0.5 0.3 0,1
={),15
Ao = Aust ~ At - | o066 | 1,53 | 158 | 1,64 | 169 | 1,012
Ao = Az K - | 082 1,66 1,73 1,84 1.89 | 1,195
] ] Ej-—,__‘““_
X e = X Eﬂ; oM | 021 | 022 | 023 | 026 | 028 | 027
r!
R =71+ o % Om | 03 0,41 0,6 0.6 0,7 0,91
X = Xiwe T ClnsacXozuae | - | 059 | 06 | 063 | 088 [ 064 | 07
L= ,——U‘“"" A | 333 298 279 229 184 192
| ]
[‘R:Irl.il.ll:)I *+ (XI'IHE]:
Ilnﬂ(‘ - lr1"‘.lurrt: x
) VB (X e+ X A | 336 | 302 | 284 | 234 188 195
cln.na:X Iin
] Ilnm:
Ko = 1 = 1,3 1,27 1,16 1,05 1,05 1,05
i
J!rluan:
In= - 6.4 55 5,34 482 3.0 3.5
I'Inuu
r Y s
M, = [fi] K, T’“’“ - 1,31 1.59 1,62 1.83 2,12 2.5
ImoM
Mlem
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4.0

3,0

2,0

1,0

Prc. 3 — [Iyckonnie XapakTepHCTHKH

imu
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2 Tennopo# pacuéT

[MpeBbiMeHHe TEMIEPaTypsl BHYTPEHHCH MOBEPXHOCTH CepedHHKa CTATOpA
HaJ TeMMnepaTrypoii Bo3Tyxa BHYTPH ABHTATE/A.

Mo {1] ra6auoe 8.33 k= 0,22,

Koa(ubHInenT ysenugeHns noreps i, = 1,07

INEKTPHHECKHE [OTepd B Ma30B0H YacTi OOMOTKM CTATOpA:
2h

B =k (1.117)
IEIr:.i:al
roe; - kp — KodhdHUHEHT YBeNMMEHHA [OTEPE, Il oOMOTKH KjIacca

HarpepocToiikoct F, &= 1,07,
- ]| — BRIHHA MATHHTOIIPOROAA CTATOPA, M,
- { 1 — cpeaMas gnuHa BUTKa oOMOTKH, M;
2-0,14
P =1,07-557-——
il 0,84

E

=545, Bt.

Torna mNpeBbllIeHHe BHYTpeHHedl NOBEPXHOCTH CepieqHNKA CTaTopa HaA
TEMIEPATYpoil BO3ayXa BHYTPH MAIlTHHEL
r +P

=K 3--;[)1 i (1.118)
1=

Av

H3.al

rae: - K— ko3OOHIEEHT, YUHTHBAOIMA, YTO HacTe MOTEPE B CEPACHHUKE
CTATOpa M B Mazopol 4acTH OOMOTKH NEPeAAETCA “eped CTaluHy HEMOCPEACTBEHHO B
okpyxapougyw cpeny K =0,84;

- Pepocy — TIOTEPY B CTATM OCHOBMHELE, BT;

- {| - nMHEA MATHETONPOBOA CTATOPA, M;

- @ — wo3hUUPEHT TEVICOTAAYW ¢ TOBEPXHOCTH 1o {[1], pucyHKy 8.70
;=180 Br/M?;

1202 + 438 38 °C.

Av. . =0,84 &
i 3.14-0,272-0,14-180

e

Ham Mo donym.  |MTodnuct (Jame
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[Mepenan TeMIEPATYPH B H3OJALHE [1A30B0H 4ACTH oGMOTKH CTATOPA!

P b b, +§2
A = ——anl | Thal g s 1.119
Vus.nl Zlnnlfi (;Lxm ]‘GA;KI } ( )

rae: - [T~ pacHeTHsIA NEPHMETP HONEPETHOro CEUEHHA 11a3a CTAaTopa,
- by — pasmep ra3a B LUTAMIE, MM;

- by — passMep nasa B IITAMIE, MM,

- by — OAHOCTOPOHHAA TOMIUKHA HIOMMINH B [Ia3Y;

Asz- CPEOHSN PKBHBAICHTHAS TEMNONPOBOHOCTD TAIOBOW HIOIALIHM,

543 0,4 9,36+14
AVm +

= . 1073 =51 (°C).
36-0,073-0,22 \ 0,16 1614

PacueTHEII napaMeTp NONEPEYHOTD CEHSHHA [1a3a CTaTOpa:
o,=2h +o+h, {1.120)

Jlng w3o/ANMH Knacca HarpesoctofikocTd F, CpeliHss IKBHBRJICHTHAA
TEILTONPOBOIHOCTL NA30B0H M3omaumMy, 1o [1] :

j.rmm = 1 ,3 BTI(MZ"“C).

¥

fo [1] pucyHox 8.72 amd (%ﬂ’-)ﬂ},%?

[Tepenan TEMIEPATYPEE 1O TONIUMHE H3OILILHE noBoBLIX YacTeH

AV = A [ )-10“3=1,9
2.72-0,073-0,397 L 0,16 12-1,4
] b h“
AV gy = =21 [m‘ +—-ul ] (1.121)
o 2Z IH n l!n] ;“3“:3 1 22‘31:5

roe; - Hy— nepuMerp YCIORHOH MOBEPXHOCTH OXNKICHHA T000BO# YacTH

OJROA KaTYIIKH,

- by 71— OOHOCTOPOHHAN TONMEHA HIONALHHA n10GoBO YACTH KATYILKH, MM,

Lot

S e ] 10YpI'Y-140400.2016.893.1T3 BKP. p=




AVyt = 20 _[n,us+ 2_liw?=24-C
2.72.0,073-0,397 \ 0,16 12-1,4
JneKTpHYECKHE NOTEPH B 10DOBBIX 4aCTAX KAaTYIICK:
B =k, 2y (1.122)
It
rge: - k, — KodhhHIMEHT YBENHYECHHA MOTEPE, I oOMOTKH KIacca

HarpesoctoiikocTy F, k= 1,07,

- [ — mmHa NoBOBKIX YaCTEH KATYIIKH, M;

- ] oy — CpenHas QIMHA BUTKA OBMOTKH, M;

[MepumeTp ycrnoBHOR MOBEPXHOCTH OXNAKASHHS n0GoBOH HacTH KaTyIIKK:
Hu=lTn

Torna, IpeskIIeHHE TEMIIEPATYPH HAPYXHOM MOBEPXHOCTH NoDOBRKIX YaCcTeH

HAJ TEMIEPATYPOR BO3TYXa BHYTPH [IBHIATENA!

,ﬂiﬂ_. {1.123)

2Dl

. ~ 0,22.973
TOBIL™ 5 3 14.0,282-91,6-107 :90

Es‘l".n-:m.n] =

=8,1"°C.

CpenHee TIpEBLLLSHHE TemIepaTyphl OOMOTKM CTATOpa HA TeMIiepaTypoi

BO3IYXa BKYTPH ABHIATENA!
&V{ _ (.& VHDB + &VH?-HI)'ZII -I-(.ﬁl’ml "l"' ﬂVnuB_u]) = 21'[ ) (1'124)
"r::pl
roe: - ky — KoQHUIUMEHT YREMWYEHHS IMOTEPE, MNA obMOTKR KIacca

narpesoctodikoctn F, k=1,07;

- P, —no tabmune 1.1 P,, = 1140 Br;
- {1 — Anuna 1oBoBEX YacTedl KATYIIKH, M;
- | p1 — cpenHss BIUHA BUTKA ODMOTKH, M;

r (1324+3,3)-2.0,14(0,23+13,52)-2-0,397
=

=125 "C,
0,594

IIpeBsilIcHHE TEMAECRATYPE BO3TYXa Hall TEMIEPATYPOH OKpYRaroUIeil cpeas:

lucm

i
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b

Ay, =—", (1.125)
Suupan
rne: - P, — KoabOHUHEHT yBeNU9EHWS MOTEPh, AnA OOMOTKH Kiacea

narpesocrolikoctu F, &= 1,07;

- &ty — KOD(HUMEHT NIONOTpeRa 8034yxa, Br/(M**C);
- Syop — IKBHBATCHTHA MOBCPXHOCTS OXIIAXGIEHNE KOPIIYCa, M';

1931

=72,1.7°C.
1,09-22

Avg =

SP =3P —(1-K)Ey+P

e ) — B3P, (1.126)

cx
TP, =2414-(1-0, 22)-{245+ 275)-0,9-86,4=2555 Br.
CymMma N0TepE, OTBOOHMBIX B BO3AYX BHYTPU ABHIATENA:
TP, =2 P+k, — DB +Fy), (1.127)
IP' = 2290+{1,07-1)-(1140+ 625)=4121 Br.

VCNOBHRLET IEPHMETP NONEPesHOre ceueHNA pEfep KopITyca ABHTATENS, 110 1]

11, =0,38 m;

Mo [1], pucynxy 8.7 koadument nogorpesa sosayxa a =22 Br/(m*’C);
DKEHRAICHTHAI TIOBEPXHOCTh OXJANACHHA KOPITyCa:

S, = @D, + 811, +21,,,), (1.128)
Sop =(3,14-0,313+8-0,36)-(0,1+ 2-0,0916) = 1,86 (m).

CpeniHee NpeBHIICEME TeMIepaTyphl OGMOTKM CTATOpa HAJl TEeMIEPATYPOH

OKPYKaloieH cpeasl:

Avi=Avi+Av, °C, (1.129)
Av,=12,5+80,8=93,3 'C.
IIpoeepka yCHOBHH OXTaWaeHHd JBHIATEIA.

Tpefiyemetii A OXT0KACHHA 00BEM BO3YXA:

Q= —_km Z Pg

= ; 1.130
1100Av, (1.130)

P e [T KOV pI'Y-140400.2016.893 I13.BKP. =




rae: -K, = m',/iﬂa =2.5-, ’E-{},BQZ =491
100 100

TOr A
421931 _ .

—= =" =0,15 wie,
1100 84,5

Oz =

TOe - iy — KO3(HIMeHT, YIUTEIBAIOIIHI H3IMECHEHHE yCnoBRi oXTakACHHA MO
JUTHHE TTOBEPXHOCTH KOpIyca, 00MyBagMOro HapyHEIM BEHTHIITOPOM;
m' — pA geuratenic2p=6 npuh=0225m m'= 2.5

Pacxos Bo3nyxa, obecnecuRBaeMblil HAPYKHEIM BEHTHIATOPOM:

0,603 2, 1.131
Oy " 700 (1.131)

O =0,6- 0,3923 39 =0,36 m*/c.
100

Harpes uactell ABHraTe 1 HAXOAKTCH B JONYCTHMBIX NPEASTIAX.

Beutunatop oGecnedHpacT HeoOXOMHMEIH Pacxok BO3OYXA.

t=Av, +40°C =93,3+40=133,3 °C,

3T0 MeHBIIE Kacca Harpesocroiixoctn uzomAnun F=155°C

IME'M

Mo doxyM.

Flodnuch

LHama

IOVpl'¥-140400.2016.893.I13.BKP.
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3. KOHCTPYKIHA BEHTHNATOPOB JYTREBEIX.
Mo KOHCTPYKIMH H IPHHLRITY ASHCTRHS BEHTHIATOP Ay TREBOH , IRIALTCA
HEeHTPOBEKHEM BEHTIUHTOPOM OJHOCTOPOHHEND BCACKIBAHHMA W COCTOWT U3 TAKHX e,

KaK eHTpoOeHbIH, OCHOBHRX YUIOB.

OCHOBHBIME 3TIEMEHTAMH KOHCTPYKIIHH LYTheBRIX BEHTHIATOPOR 5B/LIHTCH.
Kopiyc (ynuTka), pabouee Komeco ¢ KPEIBYATKOR U CTYTIHIIEH, pXoano#H natpybok
{(KOILIEKTOp), HATIPABIAKCILME annapat, KOTOPEIR yCTAHARIHBAET PEXUM paboThl

BEHTHIATOPA, MIEKTPHYECKUH ABHIaTeNb, paMa.
PazHuaior 3 OCHOBHEIX CXEMEBI HCIIONHEHKS, MO PACTIONOKEHHID IPKBOAA.

- | uenonHeHHe; paGotee KONECO BEHTHINTOPA YCTAHABIMBAETCA

HEnOCPeNcTECHHO Ha BaTl NMpUBOAHOTD FMEKTPOABHIATEIIA;

- 2 WconHeHHe; pabovee KONECo BEHTHAATOPA YCTAHABINBACTCA Ha
POMEXYTOUHBIA BAN, HAXOAAIIKHACA 8 OTACIEHOM KOPITyCe C IOIIATTHHKOBHMA
yanamu. TTpoMescyTOYHBL BAT COCAMHAETCA ¢ BANOM IPUBOAHOIO SACKTPORBATATE
uepes MyDTY;

- 3 ycnoanende; paGotee KONECO BEHTHATOPA YCTAHABIHBAETCA Ha
TMPOMEsKYTOUHBI BT, HAXOMAIIUICA B OTASNEHOM KOPIyCe ¢ MOAIIHTHHKOBSIMI
y31aMH. JIpoMeXYTOUHBLH BAT COEAMHAETCH C BAIOM IIPHBOTHOIO SMCKTPOIBHraTE IH

yepes MKHBK ¢ KTHMHOpeMeHHOH nepenayeti.

Kpome ToTo pasnH4aioT HCMOMHEH BEHTHIATOPOB Ty TECBLIX 10
HANPAB/ICHMIO BPAITEHHA H TONCKEHHIO (paisopoTy) KopITyca. HampasneHue
ppameHus pafiouero koneca ONpeAenaeTcd, AL CO CTOPOHB! IPUROHOID
anekTpomBHraTens: nesoe (JI) - ecnu pafoyee KONECO BEHTHINTOPA BPALIACTCA NPOTHB
wacosolt cTpenky, npasoe (I1Ip) - ecnu pabouee Koeco BEHTHIIOPA BPAILIACTCA 110

yacoBod CTPEINKE.

Tonosxelse (pasBOpOT) KOPYca AyThEBOr0 BEHTIIATOPA ONPEAR/IAETCA
HAMpPABJICHHEM BEIXOJHOTO NATPyYOKA, OTHOCHTENBHO OCH BpallleHHA pafiouero Koneca,

¥ moxeT 6uITe 0, 45, 90, 135, 270 v 315 rpagycos.

izl Tucm Mo Qoxym.  [odnuce Lama
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FAKIIIOYEHHE

B mpomecce AMIIOMHOTO MPOEKTHPORAHMA N0 3aflAHHBIM flapaMeTpaM 330
pa3paoTaH ACHHXPOHHSIA ABHTATENh C KOPOTKOIAMKHYTEIM POTOPOM MOIIHOCTAIO
30000 Br.

BriH BEIGpaHE] [TIABHEE PA3MEDPEl, PACCHMTAHE! TAPaAMETPRI 0OMOTOK CTATOPE K
pOTOpA, ONpedeNeHa reOMETPHS a30R0-3YOIIOBOH 30HEL, OBIIA MPOCYHTAHEI NAPAMETPEI
pabodero pewima ABHrarTens. Taioke OBlIH MOCTPOCHEL pabouse XApPAKTEPHCTHKH
ABHTAaTeNs B peKUMax GIA3KAX K HOMHHATBHOMY. DBUIH MOCTPOCHR IyCKOBBIE
XAPAKTEPHCTHKM PACCUMTRIBAEMOTO [BHIATENA. Taxwe ORIT OpOBeNEH TEITOROH
NOBEPOYHE  pacuér JABHTATENS W ONOpeaencHa HenecoodpasHOCTh NMPHMEHCHHA
M30NALHH KNacca HarpepocToHKoCTH F.

ClpOSKTHPOBAHHLI ABHTaTeNh NOKHOCTRIO  YIOEJETBOPACT TpeBoBanuiM
TEXHHUECKOTO 3a/1aHHA.

Tpu paspabotke KBATMPHUKAUHOHHOH paboThl GRUIHM HCMIONBIORAHH CREAYIOIIHE
nporpaMMmuELe cpeacTra: AutoCad, MathCad, Microsoft Office, Solid Works.

Cuctema obpaborkn rpaduueckux wiobpakennii AutoCAD nespofuna co3iaTh
HeoOXOMMMBIE ICKHIEL.

TMaxeT nporpammuoro obecnevenna MathCad ofecnedisl TOHHOCTE pacaeToR, 4
TAKKeE [FO3BOIWI IOCTPOMTS paboune XapaKTepUCTHKY FreHepaTopa.

C momouteio Microsoft Office 6rnina odopmieHa MOACHHTENbHAA 34FIMCEA K

aumIoMHoMy npoekTy cornacio CTO H0VpIY.

ManlNuom Ne Doryw.  |Hoénuce |Qama IOpr-l4040&.2“16.393.“3.3@. 2
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1 — ynauTka
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4 — pceBol HanpapNAOUIME annapar
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