I/ICXO)]HI)Ie JAHHDbIC IJIA IPOCKTHUPOBAHUSA

HomuHanbeHbIH pexxuM paboThI - TPOAOIDKUTENbHBIH (S1).

HomuHanbHas oTnaBaemasi MOIIHOCTG P,, BT: P> = 19000
HomunansHoe Hanpsikenue U, B: U = 220
HomunanpHas gactoTa BpaIieHus 7, 00/MUH: n = 1000

[Ipenen peryiaupoBaHus YaCTOTHI BpAIleHUS] BBEPX OT HOMUHAIBHOM OCJIa0ICHUEM TIOJISI

INIaBHBIX TOJIOCOB 71, , 00/MHH:

Nax = 2000
I[Ipenen peryaupoBaHys 4aCTOTHI BPAIlEHHUS BHU3 OT HOMHHAJIBHON U3MEHEHUEM HaIps -
KEHHS Ha SKOPE M, 00/MUH:

Npip = 350
KpatkoBpeMeHHas reperpy3ka 1mo ToKy knp = a1y ka =15

Pox Bo3OykaeHus - mapamieabHOE CO CTAOMITU3HUPYIOIIEH TOCIeI0BaTeIbHOM 0OM OTKOM.

VICTOYHUK U YCIOBUS MTUTAHUS - THPUCTOPHBIC IIPeoOpa3oBaTein ¢ K03 PUITHEHTOM M-
abcaruu He 6onee 1,1.

CreneHb 3alMTHI OT BHEIIHUX BO3JIECUCTBUI - 3aKpbITOE UcnionHeHue (IP22).

Croco0 oxyakIeHHs - C Hapy)KHBIM 00 TyBOM BEHTHJIATOPOM, PACIOI0KEHHBIM Ha Baly
neuratens (ICO1).

HcnonHenue mo croco0y MOHTaXa - C ABYMsI MOITUITHUKOBBIMU IIIUTAMH, Ha JIaTlax, C
OJIHMM TOPU30HTAIBHO HANPABJICHHBIBIM LWJIMHAPUYECKUM KoHIIoM Bajna (IM1001).

KinmaTtrueckrie ycnoBusl U KaTErOpusl pa3MEILCHUS - B 3aKPBITHIX OTAIlJIMBAEMbIX U BEH-
TWIMPYEMBIX OMEIICHUSX C YMEPEHHBIM KJIUMATOM (Y4).

dopMa BBICTYNAIOIIECTO KOHIIA BAJIa - IUJIMH IPUYECKasl.

Crioco6 coemuHeHus ¢ MPUBOJHBIM MEXaHU3MOM - yIpyras MmyQra.



1. MarauTHas uenb MamuHbl. Pazmepsl, KOHpUrypanus, MmaTepua.

I'1aBHBIE pa3Mepsl

Bricota ocu Bpamienus 4, Mm:  h = 200

MuHUMAIIBHO TOITYCTUMOE PACCTOSIHUE OT HWYKHEW YaCTH KOPITyCca MalIMHBI 10 OTIOPHOM
IUIOCKOCTH JaIl /1, MM:

hy =7

MaxkcuMalibHO SOy CTUMBIM HAPY>KHBIN AUAMETP KOpPITyca DKopH, MM:

Dyopn = 2-(h—hy) Dyopn = 386

MaxkcuMalibHO JOIYCTUMBIM HApY>KHBIM IHAaMETP CepAeYHUKa ctatopa D, 1, MM:

H]>

Dyp = DKOpH Dy =386

MakcuManbHO TOITyCTUMBIM BHYTPEHHUM JUAMETp CepACUHMKA cTtatopa D, 5, MM:

Dyp = 202
Koadpuuentsl &k, 1 k, a1s onpeaeneHus pac4€THON MOIIHOCTH ky = 0915
k. = 0.978
Koad dpuruent mone3Horo AecTBus 1, 0. €.: n = 0.835
ky kP
H 2
Pacyérnas MOIHOCTE Py, .y, BT: Ppacq = — Ppacq = 2.036 x 10"

n

HN3oasus kiaacca HarpesocroiikocTu F

IIpenBapuTenbHbIE 3HAYEHUS DJIEKTPOMATHUTHBIX HArpy3oK Ay, A/cm u B, g, Ti:

Ayy = 165

B,5 = 0.615
PacuéTHplit kK03 PUIMEHT MOTIOCHON AYTH o a = 0.62
6.1-10"-P
, pacu
Pacuérnas nnmuHa cepaeyHnKa sKops lpﬂ, MM: lpﬂ = >
Dyp n-Ayp Byg-a
lpﬂ = 483.842



Ormpenernsiem oTHomenue A = [,,/D,: A= b7 X =2395

Dyo
= 1.34

Homyctumoe 3HaueHue A, . : Amax

Cepae4Huk sikops

[Ipuanmaem aiia cepaeynuka skopsi: cranb 2013, TonmumHa 0,5 MM, TUCTBI CEpACYHUKA
SKOPsI JIAaKHpOBaHHbIE; (hopMa Ma30B MOJTy3aKpbITasi OBalIbHASL, POl OOMOTKH JBYXCIIOM-
Has BCBHITIHAS; CKOC Ma30B Ha 1/2 3yO10BOro aeineHus.

Koad puueHT 3amonHenus cepAeYHUKa CTAIbIO k,: ke, = 0.98
[Ipumyck Ha cOOpKy cepeuHHUKa [0 MIMPUHE Na3a b, MM: b, =02
[Tpumyck Ha cOOpPKy cepeyHHKa M0 BBICOTE Ma3a /i, MM: h, =02
KoHCTpyKTHBHAas JUIMHA CEpACUHUKA SIKOPS /5, MM: I, =152

O¢ddexTrBHAS ITUHA CEPICTYHUKA SKOPS TIPH OTCYTCTBUH PAJHATBHBIX KaHAJIOB la(b, MM:
13(1) = ko' 13(1) = 148.96
[IpeaBapuTesnbHOE 3HAaUEHUE BHYTPEHHETO JUMaMeTpa JIMCTOB SKOps D,, MM: Dy =50

Cep)]equc INIaBHBIX IMOJIIOCOB

[IpunumMaem Uit cepie€UHMKA IIABHBIX MOMIOCOB cTajb 3411, Tonmmua 1 MM, TUCTHI cep-
JICYHHUKOB TIOJIFOCOB HEM30JIMPOBAHHBIE; KOMIICHCAIIMOHHAsT 0OMOTKA HE TpeOyeTCs; BU/T
BO3/IYIITHOTO 3a30pa MEXAY T'IaBHBIMH MOJFOCAMU U SIKOPEM SKCIIEHTPHUYHBIH.

Koo puipeHT 3an0nHeHus CepeYHNKA TIIABHBIX [OJFOCOB CTANBIO Koryyt Ko = 0.95
Yucmo map mosrocoB p: p=2
Bozmymmasie 3a30psl y ocu 61 Uy Kpast 02 moJiroca COOTBETCTBEHHO, MM: d' = 1.07

" =36 9d"=321

DKBUBAJICHTHBIN BO3AYIIHBIN 3a30p O, MM: 9 = 0.75-8"+0.25-%" d = 1.605
JlnvHa cepaeyHrKa oJroca [, MM: Iy =1  1;=152
7T-DH2
ITontocHOE neneHUE T, MM: T = T T = 158.65
P
PacuéTtHas mupuHa noiarocHoi oyru b, ,, MM: by = T by = 98.363



IIpesBapuTenbHas MarHUTHAsE HHAYKIMS B Cep/ieyHuKe nmomoca B, Tn: By = 1.45

[IpenBapuTenbpHOE 3HaAYEHNUE MATHUTHOTO TIOTOKA B BO3AYIIHOM 3a3ope ©, BO:

& = Byg by 100 ®=9.195x 107"
OddexTnBHAS IMHA CEPACTHHUKA TTOIOCA Ly gy, MM: 13(1)11 = kel 13(1)11 = 148.96
Koad dpurineHT MaranTHOTo paccessHus o =12
o ®-10°
[llupuHa cepaedHuKa motoca b, MM: beg = —— by = 51.085
la(bH'BH
[InpuHa ycTyna moitoca, mpeIHasHadYeHHas sl yIopa OOMOTKA BO30YXXACHHUS MpH €
KPCIUICHHH by, MM:
byn = 0.1-b.q byn =5.109
B a ToJTroca 110 BO3 oro 3azopa h h (bHH_bCH)'Baé
BICOTA OT YCTYIIa IO BO3/IyIITHOT , MM =
Yeu 1O PO pa fyn yn 1.67-B,,
hyn = 12.007

CepaeyHuku 100aBOYHBIX MOJIHOCOB

[TpuHuMaem a1 CepaeYHUKOB JOOABOYHBIX TOIIOCOB CTaIh Mapku 3411 TommHOMI
1 MM, TUCTBI CEPACUYHUKOB MOJIOCOB HEN3OJIUPOBAHHBIC.

Koo hyiment 3anonnenus cepaeyHuKa 100aBOYHbIX MOJTIOCOB CTANBIO k1

Kepn = 0.98
Yucso nap 100aBOYHBIX MOJIOCOB P, MM: Py =2
JlniHa HAKOHEYHUKA 100aBOYHOIO MOMOCA [y, MM: 1y = 1y lyg = 152
Jnuna cepaednnka 106aBOYHOIO MOKOCA [, MM: Iy =lgg—25 [ =142
[[upuHa ceprevnuka 106aBOYHOrO MOMOCA b, MM: by, =19
Bemvurna BO3IyIIHOrO 3a30pa J;, MM: oy = 3.3



CranuHa

[IpuHrMaeM MOHOJIMTHYIO CTAHUHY U3 cTanu Mapku Ct3.

JIvHa CTaHUHSI /|, MM: Her =1 +051 ljep = 231.325
IIpensaputenbHas MarHUTHAsE MHIYKLIMS B CTaHUHE By, Ti: Bicr = L15
o-P 6
BeicoTa cTaHuHBI /i, MM: ko = 1 hy.p = -10 hycr = 20.739
2-kerlierBler

MarnuTtHas HHAYKIO WA B MECTC pACIIPOCTPAHCHUA MAarHUTHOT'O IIOTOKA B CTAHWHEC IIPH

BXOJI€ €TI0 B IIaBHBIN noroc B, To:

By, = o® 10° B, = 131

cm — ) cmom — -

" 2'<ln + bcn)'hICT

BryTtpennuit auametp craHuHbl Dy, MM Dy = Dy — 2-hyop Djop = 344.523
Dicr =40 -Dyp

BeicoTa rmaBHOTO nosttoca /1, MM: hy = 5 h, = 68.051
Dicr— 40, - Dy

BricoTa 1006aB04HOTO mosroca /i, MM: hﬂ = “ 5 - - h)l = 64.661

2. O0MOTKA AKOPS.

Tun u marn o6MoTKHU sIKOopsi. Kosin4yecTBO BUTKOB 00MOTKH, KOJJIEKTOPHBIX
IUIACTHH, N1a30B.

et

Toxk sixops nBurarens /,, A: I = 0 I, = 101.154
"r] .
[TpuHMaem BoaHOBYIO 0OMOTKY 13 mpoBoaa [19T - 155.
KosmmuecTBo mapauiennbHbIX BETBEU a: a=4
30-k,-U
[IpeaBapuTenbHOE KOJIMYECTBO BUTKOB OOMOTKH SIKOPSI Wy: Wy = 2
(_P) nd
a
Wy = 656.77 Wa, = 657
KonnyecTBo CeKIUi, paconoKeHHbIX 10 IIUPHUHE ma3a N Ny = 3



1.8-wr

[TpeaBapuTeIbHOE KOJIMYECTBO BUTKOB B CEKIIMHU W): Wy = 5 Wy = 5.854
H2
Wea, = 6
)
IIpenBapuTEIEHOE KOJUYECTBO MA30B SKOPS Z5: Zy = —— Zn =36.5
N we2
&a.= 36
KonnuecTBO KOJIEKTOPHBIX TUIACTUH K: K, = NyZy K =108
T-Dy
3yO1oBOE JeJIeHne 110 HapyKHOMY THaMEeTpy KOS fy, MM: ty = 7 ty = 17.628
2
HapyxHbI#1 tuameTp Kosiektopa D, MM: Dy = 0.77-Dyp Dy = 155.54
T-Dy
KonnekropHoe aeneHue ¢, MM: te = < t. =4.524

MakcumanabHOE HaITPsDKCHUE MEXKAY COCCAHUMU KOJUICKTOPHBIMHU IIJIACTHHAMMA UKmax

npu Ko3(PUIMEHTe UCKaXeHus o k,;, B:

2.p-Uky,
ky =17 Ugmax = T Ugmax = 22.342  Uimax = 22.5
YTOUHSEM YHCIIO BUTKOB OOMOTKH SKOPSL Wy)! Wy = N, K Wy = 324
KonmuectBo 3¢ peKTUBHBIX MPOBOTHUKOB B 13y Nisg! Nnaq) = 2-Ny"Weo
NH9(1) =36 M = 18
Nnaq)'IZ
Tok B masy IHZZ: A: IHZE = - IHZE = 455.193
a
ZO-Wyz-Iz
YTouHEHHAs JTUHEWHas: Harpy3Ka Azy, Alewm: Ay, = ————— Ay, = 258.224

Ipumeyanne. IonydeHHoe 3HAUYCHHE A, HE JOIKHO OTINYATECS OT IIPHHSTOIO NPH OI1-
peleleHNH TIIaBHBIX pa3MepoB 4,, 6onee yem Ha 10 %; B MHOM ciIydae cleayeT npuMe-
HATH OOMOTKY SKOPSI C H3MEHEHHBIM KOJTUYECTBOM BHUTKOB.

1
Koo huiient ykopouenus oOMOTKM &: € = 7

)
PeasibHble n1a3bl Z,: Zp = 2_p +€ Zp =9.25 Zl@ = 10
K-1
OneMeHTapHble massl Z,:  Z, = ——— Z, =535 Lo = 54



[lar no peanbHBIM IIa3aM y;: g = Zp yg = 10

IlepBblil YaCTUYHBIN 1IAT ) ¥1 = Npp'vn y1 = 30

BTopoii 4acTUYHBIN LIAr V5: Y2 =Zy-Y] yy =24

BeicoTa nasa sixops /4, MM: hpp = 25

Beicora ciuHKH sIKOpA /1), MM: hey = Pr2 ~ Urmax —hp hey = 64.75

2

O0MOTKA AKOPS € 0BAJILHBIMHU MOJIY3aKPBITHIMH MA3aMH

IIpensaputenbHas MarHUTHas MHYKLIKA B CIIMHKE K0P B, To:

By = ©-10° Boy = 0.477 B = 1.15
c2 ~ 2'19q)'hc2 c2 =Y c2rabn —
[IpenBapuTesnbHas MArHUTHAS MHIYKUHs B 3yOL@ax ctaropa By sy, T Bioraey = 1.65
By
[Iupuna 3youa b,,, MM: by = —— byy = 6.704
ke B32ragn
BeicoTa mvna nasa /4, MM: hyy = 0.8
5 7(Dyp — 2-hyp) = Zp-byn

Paanyc naza Gonbiunii ry, MM: r = ry =4.959

2-(22 + 7T)
5 7(Dyp — 2-hypp) = Zp bap

Paguyc nma3za MEHBIIUH 7y, MM: Iy = ry = 3.594
2-(22 - 7T)

[Iposepka mupuHbI 3yOH0B b,; U by, MM:

7T-(DH2 - 2h]J12 - 2-1‘1)
by = by =22.944
Zz — 2-1‘1
7T-(DH2 — 2-hH2 + 2-1‘2)
by = b,y = 17.357
B Zy— 21y 32

PaccTosiHue MeXly IEHTPaMHU PAMYCOB /1, MM: hlu =hp-hyp-11-1

hyy = 15.647



2

IInomans MONepeYHoro CEYeHus nas3a B WraMie S, ., MM~

2ur

T 2 2
SHZH_I = E(I‘l + 1‘2 ) + (I‘l + rz)-hlu SHZH_I = 192.743

ILnomane monepevHoro CeYeHus masa B CBETY S, .., MM
T by ? be ?
Smae = 5|7 | Hlm-o ] |+ (r +12)hyyy Soc = 190.087
OIHOCTOPOHHSS TOJIMHA KOPIYCHON M30J1MHU by ipy i = 200 MM, MM b = 0.5
IInomans monepeyHoro CeYeHus KOpIyCHOM u3oaauuu S, MM
Sux = by (2-71] + 70y + 2-h ) Sy = 36.872
[Inomans monepeyHoro CeYeHus KIMHa ¥ IPOKIamoK S, MM2: S = 311
S = 24.796
IIromans monepevyHoro cevYeHus nasa, 3aHuMaeMas 0OMOTKOU S, ., MM
Si20 = Sm2c ~ Suk ~ Skn Sioo = 128.42
KonudgecTBo 31eMeHTapHBIX TPOBOJAOB B (P (HEKTUBHOM C: ¢ =2
[IpeaBapuTenbHblii fUaMeTp MPOBOJA C U3OJIALMEN d,, MM: d,; =
d, =1636 d, = 1.585
Huametp npooja 6e3 mzossiuent d,,,, MM: dyy = 1.5
2

Nsp-c-dy

Koa¢ pumuenT 3anonnenus nasa k;: kg = s kg = 0.704

20

[Tpumeuyanue. 3Hadenus k;, Boiue 0,75 He ciieayeT NPUMEHATh, TaK KaK IIPH 3TOM 0OMOT-

Ka YKIaJbIBAETCS B a3kl ITOJT 3HAYUTEIHHBIBIM MEXaHUUIECKUM yCHUITUEM, CITIOCOOHBIM T10-
BPEAUTH U30JISAIIHIO, UYTO MOYKET MOBJICYb 32 CO00I KOPOTKOE 3aMBbIKaHHUE BUTKOB HJIU
npo0oit 00MoTKH Ha kopyc. ITpu manbix 3HaueHusx k, (MeHee 0,65), B cBA3U ¢ yBenu-

YeHHEM TUTOTHOCTH TOKA B Ta3y, YBEIIMUNBACTCS TEMIIEPATypa OOMOTKH. ITO MOXKET TO-
TpeOOBATh Y/UIMHEHUS CEPACYHUKOB cTaTOpa U poTopa. Kpome Toro, s yIIOTHEHHUS
O0OMOTKH B 1a3y MOTPEOYIOTCS YTONIIEHHBIE KITHHbSI.



[Tmonaap monepeyHoro ceYeHusl HEM30JIMPOBAHHOTO MPOBOA SHHp, M SHrIp = 1.767

I

IInotHOCTH TOKA B OOMOTKE J,, A/vm?: Jp = ——— Jo =7.156

a-c-SHHp

VY nenbHas TenaoBas Harpy3ka skops OT MOTEePh B OOMOTKE AZ)/‘IZ’ A%/(cM*MM?):

Agy Iy = 1848 10°

c 5 ﬂ'(DHZ B hHZ)
pezHee 3y0IoBOE AeNCHHE AKOPS £, MM tCp = Z tCp = 15.446
Cpenpsist MNPUHA CEKLUU OOMOTKH by, MM: bCp = tepYn bCp = 154.462
Cpennsis qnuHa 0OJHOR J0OOBOH 4acTU CEKUMH /5, MM: l;p = (0.7+0.4-p) -bCp + 15
lp = 246.692
Cpenpsist JUIMHA BUTKA OOMOTKH /), MM: 1cp2 = 2-(12 + IHZ) 1cp2 = 797.385
Wy2'lcp2
Conportusnenue ooMoTku mpu Temneparype 20° C r,,, Om: o = 3 3
57-a -c-SHHp-lO
1‘20 = 0.08
2012
Conportusnenue ooMoTkH mpu Temneparype 20° C r, ., 0.€.: 0oe = BT
rZOOC = 0.037
JlnuHa BbLIETa J000BOM YaCTH OOMOTKH /5, MM: lgp = (0.12 + 0.14-p) -bCp + 7.5
lgH = 69.285
[Iupuna mnvna nasa by, MM: by = dy +2-by +0.3 by = 2.885

3. O0MoOTKA 100aBOYHBIX ITOJIIOCOB.

Wyz-lz
2-p-a

ITonepeunas MJIC sikops F, A: Fy = Fy =2.048 x 10°

[IpenBapuTebHOE KOJIMYECTBO BUTKOB KATYIIKH JOOABOYHOTO MOJIIOCA Y HEKOMIIEHCHU-
POBaHHOW MAIIMHBI Wy



kI[H = 1.25 a, =1 W, = ———— WH=25.313 W, = 25

Yrouynéunas MJIC katymiku F, A: F_. = FI[ = 2.529 x 103

F

.. . A
Yr1ounénHoe otHoeHrne MJIC HeKOMIIEHCUPOBAaHHOU MallMHBI: m = N
2

Ky = 1235

HpI/IHI/IMaeM IIpeaBapUTCIbHO INIOTHOCTh TOKA B 0OMOTKE JH, A/Msz J 1= 33

I

[IpenBapuTenbHas oAb MOMNEPEYHOrO CEUEHUS MTPOBOIHUKA SH, MMZ: S = 7

A

an'n

Sy =30.653

[Tpunumaem niposox I1DTII - 155.

IIpenBaputenbHO OO IIMI pasMep Meu (TT0 LIHUPUHE KATYIIKKA) b, MM: by =4

IIpeBapuTEIbHO MEHBIINIA pasMep MeH (10 BBICOTE KaTYIIKK) d,, MM: x = 2.36

an

2. _
[Tmomnaap monepeyHoro ceYeHus MPOBOTHUKA SHK, MM~ SHK = 8.891

I
VTo4YHEHHAS IUIOTHOCTD TOKA B 0OMOTKe J. . A/MM?: Jo .= — J,.=4.821
ya YT 4 S YA

IIpenBaputenbHas WIMPUHA KATYIIKHA by, MM: sz[ = 0.12-Dyp sz[ =24.24

CpeI[HSISI JAJIMHA BUTKA KaTYIIKH U3 U30JIMPOBAHHBIX IIPOBOJHHKOB leJP MM:

. = 2-(1H + bﬂ) + ﬂ-(b

opx +5)  lepy = 413.86

KT cp

Conporueienne oOMoTkH pu Temneparype 20° Cr, Om: I = 3
57-apSpk- 10

;= 0.035



4. Ctabuan3upyoniasi nocjaea0BareJbHas 00MOTKA IIABHBIX MOJIIOCOB.

[TpuHMMaeM pa3Mepbl 1 MapKy MPOBOJIA TAKUMHU ke, KaK M Y OOMOTKH JJOOABOYHBIX TIO-
JIOCOB.

MJIC crabunusupyroueii 0OMOTKH Ha monmoc £, A: Fo. = 0.15-F5

Froc = 307.255

F a

moc "“toc
Kosnn4ecTBo BUTKOB B KaTYIIKE Wyoo!  Apgoe = 1 Wyoe = ; Wioc = 3.037
2
YTo4HEHHAs KOJIMYECTBO BUTKOB B KATYHIKE W .- Wioo. = 3
. 5 A Whoc' 12
Yroun€nHoe 3HaueHne M/IC oOMoTkH Fip, At Frooo = P Froc = 303.462
oC
[IvpuHa KaTymku b ., MM: benoc = 0.1'Dyp brpoe = 20.2
Cpennsis qnyHa BUTKa MHOTOCIOMHON KATy KK U3 U30JIMPOBAHHBIX IPOBOAOB /., MM:
ko = 2+(I + be) + T (brmoc + 5) leroc = 485.339
o _ 2:p*Wroc lknoc
Conpotusnenne ooMoTku pu Temneparype 20° Cry o, Om: 1. = 5 3
57-apoc *Spk 10
Toc = 0.011

5. XapakTrepucTHKAa HAMATHUYUBAHUS MAIIUHBI.

ConpoTuBjIeHHEe OOMOTKH AKOPHOMW IIEITH JBUIATENIs, IPUBEACHHOE K CTAHIAPTHOHOM
pabouell TemMeparype 7,y, OM:

my = 1.38 Iy = mT-(rZO +I+ rnoc) oy = 0.174
VYtounénnas O/1C npu HOMUHAJIBHOM peXuMe paboThl Apurarens £,, B: AUm =2

E2 =U- Iz-mT-I‘ZE - AUIJ_I E2 =193.679

Y TOUHEHHBIM MarHUTHBIH ITOTOK (Dy, Bo: P, = (I>y =0.018

[ .n-w
a y2



1

2. _
[Iomans monepevHoOro CeYeHus B BO3IYLIHOM 3a30pe S, MM~ S§ = by HIT

S5 = 1.495x 10°

6
® -10
YTouHCHHAs MarHATHAs MHIYKIMs B BO3AYIIHOM 3a30pe Bys, T By6 = yS
d
By6 = 1.199

Koad duiuenT, yuuTsiBatouid yBeIWUYEHNE MATHUTHOTO COMTPOTUBICHUS BO3IYIITHOT'O
3a30pa BCJIEJCTBHE 3y0OUaTOro CTpOeHH AKOPS Kg):

b

m2
5-6-t2
t2 - b]J.IZ + b

k62 =1+ k62 = 1.045 k6 = k62 k6 = 1.045

m2

MJIC Bo3gyminoro 3a3opa s, A: Fg = O.8-6-k5-By(3-103 Fg =1.61x 103

Zy
IInomans paBHOBENIMKOIO MONEPEYHOTO CEYEHH 3yOLOB S, MMZ: S,y = Z_p 'a‘bgz'la(b
S,y = 1.443 x 10°
®-10°
VYToHEHHAsA MarHUTHAs MHAYKUHUA B 3yOnax B,,, Ti: B32 = S B32 =0.637
32
Hanps:k€HHOCTh MarHMTHOTO NOJIS B 3yOuax H,,, A/cm: Hy,, = 0.79
Cpennsis qnvHa IyTH MarHUTHOTO NOTOKA /5, MM: 132 = hn2 - 021y 132 = 24.281
MJC mst 3y0noB Fp, A Fyp = 0.1-Hyp 1y F;p = 1918
ILnom@aae monepevHoro CeYeHus CIIMHKH AKOPsA S, MM2: Sc2 = th'la(b

ScH = 9.645 x 10°

) ®-10°
YTouHEHHAsA MAarHUTHAsE MHAYKUKA B CIIMHKE SKOps B ,, Ti: Bea, = 7S
c2
By = 0.477

Hanpsik€HHOCTh MarHUTHOTO TOJISL B CIIMHKE sikopst Hp, Alem: Hy = 0.89



m(Dy +hey)  heo

CpenHsis AnvHa IyTH MarHUTHOTO HOTOKA [y, MM: loy = I + 2
loy =77.437

MJIC mna cnusky gxkops F,, A: F.o = 0.1-Hop ln F.y = 6.892
[Inomans MONepeyHoro CeYeHus CepAEUHUKA Momoca S, MM2: Sy = bcn'la(bn

S, =7.61x 10°
YTo4uHCHHas MarHUTHAsI HHAYKIWS B CepAIeYHNKe Tooca By, T B = %'106

i
B =145

Hanpsi2k€HHOCTh MAarHUTHOTO TOJISL B CEpACUHUKE noutoca H,, A/eM: H; =6
CpenHsis qnyHa IyTH MarHUTHOTO NOTOKA MAIIMHBI [, MM: log =1 leg =152

MJIC mna cepaednuka nmomwoca F, A: Fop = 0.I'H 1.,  Fop =912

OKBHBAJICHTHBIN 3a30p B CTBIKC MCXKAY I'NTaBHBIM IIOJIIOCOM H CTAaHUHOM 51115 MM:

5. =21.107% 401 84 =013
MJIC anst 3az0pa F,, A: F =083,-B10°  Fy=151.264
IInom@ane monepeyHoro CeYeHust CTaHUHbIL S, MM Scl = hl CT'll oT Scl =4.797 x 103
) o-®-10°
YTouHEHHAA MarHUTHAs MHAYKLIKA B CTaHUuHE B |, Ti: B.1 = EXE B, =1.15
el
Hanps:k€HHOCTh MarHUTHOTO NOJIS B CTaHUHE /1,1, A/cm: H.p =119

B Tr'(DICT + thT) s hicr
B 4.p 2

Cpennsist ;JuiTMHA TTYTH MarHUTHOTO TTOTOKA /., MM: |

cl> cl

o] = 153.807

MJIC mnsa cranunsl Fp, A: F.1 = 0.1-Hq-1 F.1 =183.03

cl



Cymmapnas MJIC marnutHoi uenu Fy, At Fyy = Fg+ Fyy + Fop + Fpp + Fg

Fy = 2.037 x 10°

N Fy;
KoadpuueHT HacpleHUs MATHUTHON LIETH &, : Kgac = == kygc = 1.157
F6 + FH]
6. IlapanenbHasi 00MOTKA raBHBIX MOJKOCOB.
Koo duiuent k,, = f(F,/Fy) npu F,/F5, = 0,868 BoiOnpaeTcs u3 rpaguka:
)
— = 1.005 ks = 0.16
Fy p2
PasmarnuinBaromee neficteue £y, A: sz = kp2'F2 sz = 327.739

MJIC 06MOTKH napayiieabHOro Bo30y KIeHHs INIaBHBIX MOJIIOCOB F ), A:

3
Fl‘[ = FE + sz — FHOC Fl‘[ =2.061 x 10

[IpeaBapuTenbHas MUPUHA KaTyIIKH OOMOTKH [apajuIeIbHOIO BO30YKIEHUS D, , MM:

by = 0.12-Dypp by = 24.24
Cpenpsist JUIMHA BUTKA OOMOTKH [, MM: b, =125 b, = 1.25
loprr = 2+(In + ber) + 7By + 2:b5 + 2:by) lepn = 498.031
[IpeBapuTeNLHOE MOMEPEIHOE CEUEHHUE TPOBOAA S, MMZ: m = 1.38
1.15-m-2-p-FH-1CpH
S = 3 S =0.52 S.=0.273
57-U-10
1.15-0.273
Y1o4HEHHBIN K02(dULMEHT 3anaca k,, Ko = o283 Kyqp = 1.109
HomuHanbHEIN AaMETp HEM30JIMPOBAHHOT O MPOBOA d, MM: d = 0.59
HomuBanpHbIi JUaMeTp N30JUPOBAHHOTO MPOBOJA d, 5, MM: dy; = 0.645

[IpeaBapuTenbHOE 3HAUCHUE TNIOTHOCTH TOKA B OOMOTKE I A/MM2: Jg =345



k

-F
o 3aIl
HpCI[BapI/ITCJ'ILHOG KOJIMYCCTBO BUTKOB OJJTHOU KATYIIKH W, : WH = W
o

II

Wy, = 2428 x 10°

[Ipuaumaem kpyribiid mpoBoa Mapku 19T - 155

YT1ouHEHHOE (OKPYIIEHHOE) KOIMYECTBO BUTKOB OJIHOM KAaTyWK Wy W = 1400
Ksan Fr
YTOUHEHHOE 3HAYEHHUE IIOTHOCTH TOKA B 0OMOTKE J_, AMm?: Jn = S
Wy
Jp=5.984
z.p.wn.lcpn
Conpotusnenne oomotku pu ¢ =20°Cr, OM: 1y = ———— rp = 179.228
3
57-S-10
. U
MaxcumManbHelil TOK OOMOTKH sy, At 100 = —— Iimax = 0-889
m-r
i
Maxkcumansnas MJC Fp .. A Fimax = lgmax "o Frmax = 1.245 % 10°

7. PazMenieHe 0OMOTK raBHBIX M 1002aBOYHBIX MOJIIOCOB.

IMapajnenbHasi 00MOTKA IJIABHBIX MOJIIOCOB.

[TpunumaeM Tpamnenen1aibHy0 (opMy MONEPEUHOTO CEUEHM S KaTYIIKH ¢ pAaCKJIa KON
BUTKOB 110 cpeaHel nmpuHe N, = 34, o Beicore N, = 42.

[upuHa KaTywku b, ., MM: Ny = 34 b = LOSNydys by = 23.027
b, = 23
BeicoTa katymku A4, ., MM: N = 42 hir = 1.05-Ng-dys hy = 28.445
D, = 29
Cradbuiusupyomasi nocjeaoBareibHasi 00MOTKA.
[IlvpuHa KaTyIku b, MM: bye = 1.05-byy brc =25452  bro. = 20
Beicora katymku /.., MM: hye = 1.05-ap, hee =2478  hio =3



O0MOTKA 1002aBOYHBIX MOJIIOCOB.

[lupuHa KaTymKku b, MM: by = 1.05:by, by =25452  bgg, = 20
BricoTa katyniku /1, MM: N; =8 hpp = 1.05-Np-ap, hyp =19.824
A]/:\IW = 20
8. IIléTKHU U KOJLJIEKTOP.
[IuprHa WETKK £, MM: tyy = 10
JlnmuHa métku Ay, MM a = 12.5
t
. . it
Hucno nepekphIThIX METKON KOJUIEKTOPHBIX ACIEHUN V. N = = N =221
K K
VKopodeHue 11ara no KOUIEKTOpY &,: € = 7o V1 g=-3
‘P
(erN —B+s)t ‘Do
[IlupuHa 30HBI KOMMyTaUuU b, , MM: by = D
K
by = 1.235

OTHoOLIEHNE IUPUHBI 30HBI KOMMYTAIIUU K PACCTOSHUIO MEXKJy COCEITHUMHU HAKOHEUHH -
KaMH TJIaBHBIX MOJIOCOB k!

by
Ko = — Ky = 0.011
o . 2. .
KoHTakTHAs ITTIOTHOCTH OJTHOM MIETKU Sm’ MM~ SHl = tyrag S.. =125
2.1,-10°
HeoOxoanmas KOHTaKTHAS IUIONIALL BCEX ]_[IGTOKS B MM J =28 sz = T
sz = 2.529 x 10
K . 5 N Sy
OJIMYECTBO IETOK HAa OAHOM Opakere N 4: Ny = 2-p-Sm Ny = 5.058
Nm6 =2
N " 2.
VYTouHEHHAs KOHTAKTHAS IUIONIAh BCEX METOK Sym2= MM~ SymZ = Nm6. z'p'SmE

4
Sy = 2023 x 10



2
2:15-10
YTouHEHHAs NJIOTHOCTh TOKA MO/ IIETKAMU Jm’ Alem?: J.,. =— J. =1
11 SymE 11

AKTHBHas JUIMHA KOJUIEKTOpa [, MM: L, = Nm6'(a + 8) +10 I, =51

il K

Oxpy»xHasi CKOPOCTh KOJUIEKTOpa IPY HOMUHAJIbHOW 4acTOTE BPALIEHUS V., M/C:

ﬂ-DK-n

_ _ 8144
YK T 760000 Vk

9. KoMmMyTanMoOHHbIE IapaMeTphbl.

7T'DH2 ‘n

IIpOBOAMMOCTb paccesiHUsI OBAJILHOTO TOJIY3aKPBITOIO Masa Al vy = 60000

by by L 25000 a
vy =10.577 Ao = 0.6 + + + . Ap = 4.991

2-1‘2 b]J_I2 12 Wcz-lz-Azy-Vz 2-p

7Dy Nipax
MakcumanbHast OKpY)KHasE CKOPOCTb SIKOPS Vyay, MICI Vo oo = 20000
Vomax = 21.153
PeaktuBHas 3/1C KOMMYTHPYIOIIUX CEKLMMA E,, B:
-7
Ep = 2-WC2-12-A2y-V2maX->\H2'10 Ep =4973

CpenHee 3HAYEHNE MATHUTHOM MHIY KUK B 3a30p€ MO 100ABOYHBIM MOJIHOCOM By, Tt

4
B6)1 = >\H2-A2y-10 B6)1 =0.129

Koad dpuiiueHT, yunThIBatOINi yMEHBIIIEHHE MAaTHUTHOT'O COMTPOTUBICHUS BO3YIITHOTO
3a30pa BCJIEACTBUE 3y0UATOr0 CTPOECHHUS AKOPS K '

ks.n = 1+ P2 ks = 1.045
on2 = 5.5ty on2 =

th —byp + 5

m2

OOuuii K03 UIMEHT BO3TYIIHOTO 3a30pa kg,

ksy = ks kg = 1.045



Heo0xomumprii 3a30p 1o 100aBOYHBIM TTOJTFO COM 5ﬂ, MM Py = 1848

Fy,—Fp _
5 10”4 5, = 1755

“R 0,08 By kg

MarauTHBIN TOTOK B 3a30p€ MO J0OABOYHBIM MOJIIOCOM MPU HOMUHATIBLHOM HArpy3Ke
®; ., BO:

-6 5

B = byl Bg 10 By =242x 107

MarnuTHbI# TOTOK B 3a30p€ MO/ 100ABOYHBIM ITOJIKOCOM IpH neperpyske g ., BO:

D max -5
= 151.731 (I)(Sz[n = (I)5H'I— (I)(S):[n =3.629x 10

2

= 1.5,

I2max I2max

MarauTHbIN TOTOK B CepJICYHUKE J0OOABOYHOTO IOTFOCA PU HOMUHAIIBHON Harpy3Ke
@, Bo:

-5
(I)H = O'-(I)SH (I)H =2.903 x 10
MaruuTHbI TOTOK B CEPAEUHHUKE JOOABOYHOIO MOMOCa IpH nieperpyske @, ., BO:
B D max & -4 i -5
(I)HH = (I)H- L = 355x 10
[lnommane ceueHuns cepeyHuKa 1006aBOIHOrO MoIoca S, MM2: S = bz['lz[‘kczln

3
S = 2644 x 10

MarnuTtHas MHIYKIHs B CEPASYHUKE T0OABOYHOTO IOJIIOCA IPH Nieperpyske B, Ti:
P
Al 6
B = S—-IO Bm= 0.016
hitsi

Pacu€THas MarauTHass MHOYKIMS HA y9acTKaX CTAHUHBI, B KOTOPBIX CYMMHUPYIOTCSI Mar-

HUTHBI€ NOTOKH INIaBHBIX U 100aBOYHBIX MOMIOCOB B, Ta:

0'-<I>y + (I)HH

cl = 2.5

10° B, = 2.247

cl



Pacu€THas MarauTHas MHOYKIMS HA y9acTKaX CIIMHKA SIKOPS, B KOTOPBIX CYMMUPYIOTCS
MAarHUTHBIE IOTOKH TJIaBHBIX U J00AaBOUYHBIX MOIIOCOB B ,, Ti:

cI>y + @HH

6
B = 2"
c2
2-SC2

10 By = 0.932

10. HoMuHAJIBHBIH peKuM.

Macca cranu 3y6LOB SIKOps C OBAJIbHBIMU I10JTy3aKPBIMBIMU I1a3aMH /M., KT

I‘1+I‘2

mszy = 7.8-Zz-b32-[h1 + —)-13(1)-10_6 mgy = 8.187

MarunuTHBIE TOTEPH B 3yOLAX p,y, BT: pp =25 Py = 2.3.pg ‘Byy-my»

p;p = 30.002
Macca cranu CIIMHKY SIKODS M1y, KT
7T-|:(DH2 ~2hp) - Dzz] .
mgy = 7.8 2 = 0.785-v- Dy 115410
mgy = 17.647

MarxuTHbIC IOTEPH B CIIMHKE SIKOPSL Py, BT:  poy = 2.3-pg -Bczz-mcz
peo = 23.055

CyMMapHbIe MarHUTHBIC TIOTEPH B CTAM Pos, BT:  p.sy = pyo +poy peyy = 53.057

3

ITorepu Ha TpeHHE IIETOK O KOJICKTOP Py, BT: 10

Prug = 3 Sym ¥ Vk
Prorg = 823.804

[Torepu Ha TpeHKHE NOANIMIIHUKOB, TPEHHE O BO3AYX M Ha BEHTUIISLIMIO MAalIMHBI CO CTE-
nespo 3amuThl IP22 u cnocobom oxnaxaenus ICO1 p, ,, Br:

Pug = 2200:D,5° 01077 o, = 438215

CymMMapHBI€ MEXaHHYECKHE OTEPH Pyys, BT: pyysh = pryy + P Pyxyy = 1.262 % 10°



Py

JloGaBounble noTepu p 6, BT: 6 = 0.01 ? 6 = 227.545

pﬂo pHO

OM?

DneKTpoMarHuTHas MOITHOCTh aBurarens P, , Bt: Py = Pr+ P+ x> + Pro6

4
P, = 2.054 x 10

U-AU,  [(U-AU,Y
——* |75 ~Pawmrh2y

OJC axops geurarensa £, B:  E, =

H 2
Ey = 192317
Pon
Tox stkopst nBurarenst Iy, A: - Iy, = E_H Ir; = 106.816
VY TOYHEHHBII TOK ABUTATEI IYH, A: IYH = Iy + Inmax IYH = 107.706
lloxBoammast MomHoOCTh mBuratens Py, Br: Py = U'IyH Py =2.37x 10"

CyMMapHbI€ IIOTEPH B ABUTATENE Py, BT: py = P -Py py: = 4.695 x 103

P1-py
Yroun€unbiit KIIJ| nBurarens 7, 0.¢.: Ny = P—l Ny = 0.802
30-Eq 3
Y TOUHEHHBIM MarHUTHBI ITOTOK CDyﬂ, B6: &, = —— &, =8782x10
[ — .n-WZ

a

Cymmapnast MJIC marauTHO# nenu Fy, A1 Fy = 2.037 x 10°

PaszmaranuuBaroniee aeiictsue MJIC sxopst npuratens sz, A: sz = 327.739

M/IC nocnenoBatenbHON CTaOMIIM3UPYIOMIEH OOMOTKHY ABUraTens I ., A:

Froc = 303.462

Heo0xonumas MJIC napaiiensHOM OOMOTKY IJIaBHBIX ITOJIOCOB ABUTaTeNs ), A:

Fun = Fs3+ Fp2 = Froc Fogpy = 2.061 x 107
)

MowmeHT BpaleHus Ha Bany apurarens M,, Hu: M5y = 9.55-— M, = 181.45
n



11. PeryiupoBaHue 4acTOTHI BPAlllCHH A1

PerJII/IPOBaHI/le JaCTOThI BpAallICHUA BBEPX.

(I)YI['H

max

MarauTHBIN TOTOK MPH HanOombIIeH yacToTe Bpamenus O, .. BO: P

min® n =
min n

B0 = 43911077

M/IC npu MUHUMaIbHOM MarHUTHOM NOTOKe Fy ... BO, (110 XapakTepuCcTUKE HAMarHu-

YMBaHUA):
Fsmin = 373
. F¥min
MuHMManbHBIN TOK BO30YXKIEHUA [y 0, A Igmin = ——— Igmin = 0-409
W
I
MakcumarbHasi BEIHYUHA PETYIUPYIOLIETO CONPOTHBICHUS 77, OM:
U
Iy = 1.3 — — Iy Ip = 465.782
BMin
(U B AUIH)
HacToTa BpalleHHs! IPH XOJIOCTOM XOIE 1) nay, OO/MUH:  ngyay = 30- 2
P
(T) “Pmin W2
Nmax = 2-267 x 10°

PerJII/IPOBaHI/le JacTOThI BPAIICHU A BHU3.

JlomycTMBI MOMEHT BPAILlEHUS HA By IPY HAUMEHB IIENM YACTOTE BPAlICHUS IBUTaTe-
st ¢ camoBeHTHIsIIMeH M, Hw:

My, = 0.81-M) My, = 146.975

MarauTHbIN TOTOK IIPH 7., Y IBUTATENS ¢ caMoBeHTUWIsAIMEN D, , BO:

B = Mzﬂcb By =7903x 10 °
20 = M—2 v 2n = /AU X

Toxk sikopst TIpH 7y, Y IBUTATENS ¢ CAMOBEHTHIISILUEH [y, A IZI{ = |——1



2p
(I)ZI['T Nmin W2

OJIC nptt Hygiy By mins B: Epppyin = m Eomin = 60.58

HanpsiskeHne Ha sxope npu 1, Ui, B: Unin = Eomin + ymprps + AUy,

U = 85.887

min

PazmaranuuBaronia MJIC peakiuu sxops ., A:  F.. = —-F

- pr =T Fp2  Fpg=294.965

M/IC crabunusupyromieir o0OMoTkH F',, A: F., = —-F

Cco?

F.o = 273.116

M/IC 06MOTKH BO30YKEHUS MIABHBIX HOJOCOB I ., A:

Fimin = F&min * Fp;{ —Feo Fimin = 594.849

Tok oOMOTKYM BO3OYXKACHUSA [} i, Al 1 = — Iimin = 0425

MaxkcumanbHas BeIWYHHA PEryIuPYyOIIEeTro COMPOTUBICHHUS Owm:

b max>

U
rpmax = 1.3-[I — rnj rpmax =440.115

mmin

12. TemioBO# U BEeHTWISIIMOHHBIH PACYETHI.
TemnoBoii pac4ér.
IHoTepu B 00MOTKAX U KOHTAKTAX HIETOK.

IloTepu B 0OOMOTKE SIKODSL pyp, BT:  pyny = Isz-mT-rzo Py = 1.262 x 10°
ITotepu B 0OMOTKE 106ABOYHBIX TIOJIKOCOB Py, -, BT: Pump = Isz-mT-rH Py = 44.842

[Totepu B cTaOMIM3MPYIOLIEH IOCIEN0BATENBHON OOMOTKE P, 1100 BT:

= L, mr = 180.948

Pumroc t Thoc Pumroc

[Torepu B 00MOTKE IJIaBHBIX IOJIOCOB P, ;» BT: = U1 Py = 195.686

Py

Pru = AUIH'IYH Py = 215.412

mmax

ITotepy B KOHTaKTax WIETOK py ;;;, BT:



O0MoTKA AKOPH.

VYca0BHas IOBEPXHOCTL OXJIaXKICHUS aKTHBHOM YacTU AKOpA S, MM2:

S5 = mD,yl S, > = 9.646 x 10*

Y CI0BHBIN IEPUMETP MONEPEUHOIO CEYEHU S OBAJIBHOIO MOIY3aKpbITOro nasa I1,, Mm:
H2 = 7T-(I‘1 + I‘2) + 2-h1u H2 = 58.164

2. _
VY ci10BHAs TOBEPXHOCTh OXJIAXICHUS MAa30B Synz, MM~ Syn2 = 75111

S. . =3.183x 10°

yn2

Y cnoBHas TOBEPXHOCTh OXJIAXKICHHUS JTOOOBBIX YaCTEH OOMOTKM TPU OTCYTCTBUM aKCHa-
JIbHBIX BEHTHIIAIMOHHBIX KAHAJIOB B AKOPE S, MM2:

S,p = 2Dy Ly S,» = 8.794 x 10*

2. o . . .
VYcoBHas MOBEPXHOCTh OXJIAXKACHUS MAIIUHEL S, . MM~ Syiam = T Dy (12 +2 1132)

5
Syam = 3-524 % 10

M

VY nenbHbBIN TEITOBOM MOTOK OT MOTEPh B AKTUBHOM YaCTH OOMOTKU M MOTEPh B CTAJIH,

OTHECEHHBIX K TTOBEPXHOCTU OXJIAXKJCHUSI aKTUBHOW YaCTH SIKOPSI Pyms Br/Mm?:

Pm2-2:1p
1 + pCE
cp2

SH2

3

) =5539x 10"

Pym2 Pyn

VY nenbHbBIN TETTOBOM MOTOK OT TOTEPh B AKTUBHOW YaCTH OOMOTKH, OTHECEHHBIX K T1O-
2.
BEPXHOCTH OXJIAKJCHUA [1a30B Py o, Bt/mm~:

Py2 21y

1cp2
Pymm2 = —¢ Pymm2 =
yiu Syr[2 yiu

1512 % 102



VY nenbHbBIN TEITOBON MOTOK OT MOTEPh B JTOOOBBIX YACTSIX OOMOTKU, OTHECEHHBIX K T1O-
BEPXHOCTH OXJIAXKJICHUSI JIOOOBBIX YacTeil 0OMOTKH Pym> Br/Mm?:
P22l
1

cp2 3

pynz = pynz =5472x 10

Sn2
Oxpy»xHasi CKOPOCTb SIKOPSl IPH HOMMHAJIBHOW 4aCTOTE BPALLEHUs Vs, , M/C:

TFI)Hz-n

_ . uen ~ 10.577
Y2H T 760000 V2u

[IpeBbllIeHNE TEMITEPATYPHI TOBEPXHOCTH AKTUBHOM YACTU SIKOPS HAJ TEMIIEPATyPOU

BO3/lyXa BHYyTPH MalIMHEI At ,, °C:

_ Pym2
a = 8610 Aty = —= At = 6.44
a2
Ilepenan TeMnepaTypbl B M30JIALMY 1a3a U IPOBOIOB Af, ,, °C: Aygp = 16 10 3
—4 bI/IK rl + I'2
Nagg = 12-10 Aty = Pynm2- o I Aty = 6.072

[MpeBbilicHrEE TeMIIEPaTyphl TOBEPXHOCTH JTOOOBBIX YacTel Haj TeMIIEpPaTypoil Bo3ayxa
BHYTPHY MamuHel Az ,, °C:
Pym2

AtJIZ = o

Aty = 6.363

IMepenazn TeMueparyphl B U30JSIUN KAaTyIIEK U POBOIOB JOOOBBIX YacTell 0OMOTKU
At °C:

ni2°

b
Aty = pyJIZ'L)\

= + 2 At 31.35
2=

kB S Mok i
CpenHHEe MPEBBIIICHUE TEMITEPATYPbl 0OMOTKH HaJl TEMIICPATypOi BO3IyXa BHYTPH
MamuHbl Af ,, °C:

2 21
Atgy = (At + Atpmz)-l— + (At + Atﬂﬂz)'l— Aty = 19.148

cp2 cp2



CymMa noteps, niepeziapaeMas BO3yXy BHYTPH MallHHBL p, s BT:

Py = Pm2 T kn'(pMz[ * Pymmoc T pMH) + Py + Prog + 0-1Ppg + Py + Pro6
Py = 3.275 % 10°

CpenHee npeBhIIEHUE TEMIIEPATYPhl BO3AyXa BHYTPU MAIlIMHBI HAJ TEMIIEpaTypoi Ha-

o(.
PYKHOTO OXJIaXIaromero Bosayxa Az , °C:

Puy
Aty = — = At = 10.807

B
09 Syram

Cpennee NpeBHINICHNE TEMIIEPATYPHI OOMOTKH SAKOPS HAJl TEMIIEPATypO HApyKHOTO

OXJIKIAOILETO Bo3ayxa At,, °C:

Aty = Aty + At Aty = 29.954

O0MOTKA 1002aBOYHBIX MOJIIOCOB.

VYcnoBHas MOBCPXHOCTb OXJIAXKICHHA MMHOT'OCJIOMHBIX KaTYyIICK 13 U30JIMPOBAHHBIX

TPOBOZIOB S, . MM:

5

I, Sy = 1302x 10

II. =12 + O_33-DH2 HH = 78.66 SI/IHI[ = z'pﬂ'lcp)]' )il H

A

VY nenbHbBIN TETTOBOM MOTOK OT MOTEPHh B 0OMOTKE, OTHECEHHBIX K TTIOBEPXHOCTH OXJIaX-

JCHUST OOMOTKH Py Br/MM?:

k-pMH

py);[ - SHHH py);[

~2.929%x 10>

1 or.
IIpeBblLIeHHE TeMIIepaTypbl HapyKHOM MOBEPXHOCTH OXJIaX ICHUs 00OMOTKH Al , °C:

4 _Pyn

oy = 455107 Aty = - Aty = 6.437

[Iepenan Temnepatypsl B HAPY>KHOW ¥ BHYTPEHHEUW U30JIA1IMU MHOTOCITIOMHBIX KaTYIIEK

M3 U30JMPOBAHHBIX IIPOBOJOB A7, °C:

by = 02 Aty = pyﬂ{x



Cpennee MpeBHINICHNE TEMIIEPATYPHI OOMOTKH HaJl TEMIIEPATYPOU BO3IyXa BHyTPU Ma-

oc.
UIMHBI Al |, C:

Aty = Aty + Aty Aty = 17.494

CpenHee MpeBHINICHNE TEMIIEPATYPHI OOMOTKH HaJl TEMIIEPATYPON HAPYKHOTO OXJIaKIa-

parortero Bosayxa Az, °C:

Aty = Aty + Aty Aty =283

Hapanﬂeﬂbnaﬂ U He3aBHCHMAasi 00MOTKA IJIABHBIX IOJIIOCOB.

IlepumeTp monepeyHoro ceYeHus yCIOBHON NOBEPXHOCTH OXJIXKIAECHWY KaTyIIKH
IT,, MMm:

IT,, = 37+ 0.14-Dyy IT,, = 65.28

VYc10BHas IOBEPXHOCTL OXJIaXICHUA BCEX KAaTYIIEK S, MM2: S IT

H = 2'p'lcpn' H

S = 1.3% 107

VY nenbHbBIN TETTOBOM MOTOK OT MOTEPh B 0OMOTKE, OTHECEHHBIX K TTOBEPXHOCTH OXJIaXK-
2.
JCHUS OOMOTKH Py Bt/Mm~:

Py ~1.053x 10>
Pyn = —g Pyy = 1.053 x

H

[IpeBbiieHre TeMIepaTypbl HAPYKHOUW MOBEPXHOCTH OXJIAXICHUST OOMOTKH HaJI TEMIIe-

paTypoli Bo3yxa BHYTpH MamuHEI Az, °C:

p
Aty = a—yH Aty = 2315
!

~ ~ ocC.
Ilepenan TeMnepaTypsl B HAPYKHOM ¥ BHyTPEHHEH M30isu oOMoTku At , °C:

b

b

C KI'

A

+ At = 3.84
KB 8'>‘13KB HH



Cpennee MpeBBINICHNE TEMIIEPATYPHI OOMOTKH HaJl TEMIIEPATYPOM BO3IyXa BHyTpU

o(.
MamuHel Az, °C:

At01313 = AtHH + Atnn

Cpennee MpeBHINICHNE TEMIIEPATYPHI OOMOTKH HaJl TEMIIEPATYPON HAPYKHOTO OXJIaKIa-

Aty = 6.155

romero Bosayxa Az, °C:

Atogy = Atogg + Aty Atypy = 23.649

Kousiexkrop.

VYca0BHasA IOBEPXHOCTL OXJIaXKAECHUS KOJUIEKTOpa S, MM2: Sy = T-Dp-l
4
S =2.492x 10

VY IebHBIN TEIUIOBOW MOTOK OT NOTEPh HA KOJUIEKTOPE, OTHECEHHBIX K MOBEPXHOCTH OX-

NaXICHUS OOMOTKH P, Br/MM2:

P+ P
_ _Km T py = 0.042

Px = S
K

[IpeBbllIeHNE TEMTIIEPATYPHI KOJUIEKTOPA HAJ TEMIIEPATYPOU BO34yXa BHY TPU MAIIUHbI
ocr.
At ., °C:

_ p
ap = 18:107° At = — At =2.317

[IpeBbilieHre TeMIepaTypsl KOJJIEKTOpa HaJl TEMIIEPaTypoi HapyKHOT'O OXJIaXkKIAI0IIEeTO
ocr.
L C

BO3/yXa y MallMHBI CO CTeneHbto 3amuThl [P22 u ciocobom oxnaxaenns [CO1 A

Aty = Aty + Aty Aty = 13.123



BeHTHISAUMOHHBIA PACYET.

Koad ¢purmeHT, yauThIBatoui H3MEHEHUE TEIJI00TAAYH 10 JJTMHE KOPITyca MaIlTuHbI B
3aBHCHUMOCTH OT €T0 IMaMeTpa U 4acTOThI BpaIlEHU ky:

4 3
n DKOpH
ky = 2.2- : ky = 4.322
1000 100

TennoémkocTs Bo3ayxa c,, Tx/(°C*M3): cg = 1100

HeoOxoaumblil pacxos Bo3ayXa y MalllH cO CTeNeHbto 3aimThl [P22 u cnoco6om oxia-
xnerus [CO1 WV, M3/c:

ky-py
B = ——— VB = 1055
CB'Ath[

3/n.
Pacxox Bo3ayxa Hapy)KHOTO BeHTHIATOpa V  , M°/C:

3
Vo 125, 0 [Dxopn) 2 V.o =0719
BCH — " 1000 \ 100 BeH —
n 2 Dyopn ?
Hamop Bosnyxa M, [Ta: 1 = 12.3. | =P H = 183.265
mw 1000 100
13. Macca 1 fTMHAMHYecKHe MOKA3aTeJH.
Macca npoBo1oB 0OMOTKH SIKOPSI 71,5, K myy = 8-9'Wy2'1cp2'C'San' 10 6
m, > = 8.126

Macca npoBos0B 0OMOTKK J00ABOYHBIX TOJIKOCOB /M, 1, KT

6

my = 8.9-2p Wyl 8107 My = 3.275

Macca mpoB0I0B CTaOMIM3HPYIOIICH TTOCICA0BATEIEHON OOMOTKH 1 KT:

MIIOC?

-6
Mynoc = 8:9-2:p Wroe lkmoe S i 10 My e = 0.461

Macca npoBo10B napaesbHOI MM HE3aBUCUMOW OOMOTKH ITIaBHBIX MOIIOCOB /1, , KT

-6
My = 8.9:2:p-Wyp ey S+10 my; = 6.776



Macca Menu KOJIEKTOpa My, KT: My = 5.25-DK1'5-1K- 10 3 my, = 5.194

CymMapHas Macca IIpOBOJIOB OOMOTOK U MeJM KOJIEKTOpa 71, , KT

My sy = My + My + Mypoe + My + My m,, s> = 23.832
Macca cranu 3yOLOB cepAeYHHKA KOS M), KT myy = 8.187
Macca cTajiu CIIMHKY CEpAEYHHUKA AKOPS M, KT mgy = 17.647

Macca cranu CCPACYHHUKOB I'TTaBHBIX ITOJIIOCOB HeKOMHeHCI/IpOBaHHOﬁ MallluHbI M., KI'.

-6
Moy = 8.52:pLygyy by hyy 10 mey = 17.607

Macca cranu CCPACYHHUKOB )IO63BO‘-IHBIX ITOJIFOCOB mcn, KT

6

Mgy = 7.8-2-pﬂ-kcﬂn-lﬂ-bﬂ-hﬂ-10_ mg, = 5.334

, 2 2\ =6
Macca cTanu CTaHUHBI M., KT Meop = 6-05'110T'(DH1 - Dy¢r ).1()

mg.p = 42.406
CyMmapHas Macca akTUBHOMU CTalU Mgy, KT
meyy = Mgy + M) + My + Mey + Mgy mgy = 91.18
Macca u30yAUUU MallUHBL 1M, KT my = (3.8-DH1 15 +0.2:-Dy .12).10_4
my, = 4.055
Macca KOHCTPYKIIMOHHBIX MATEPUAIIOB 711, KT A =07 B =11
2 3 -6
my = (A'DHI —l—B-DHl )-10 my = 63.368

Macca MaMHbBI My, KIT My pa = Mypsy + Moy + my; + my My qr = 182.435

JInHaM4eCKUil MOMEHT UHEPLIMU SKOPSA me Kr¥M2:

Jyn = 06Dy " (Ip + 03Dy +0.75-Py)- 107 Tun = 14.448



OnekrpoMexaHu4ecKasl IOCTOsIHHAs BpeMeHu sikopst 7, C:



