11. IIPHJIOKEHUAL.

11.1. Buibop wiun pacnpedenumenpHulx ycmpoucme

Tunwt npo6OOHUKO6, NPUMEHAEMBIX 6 OCHOBHBIX ITNEKMPUUECKUX UENSX.
OcnosHoe anekmpuyeckoe 0bopyodosanue noocmanyuu ( mpancgopmamop u annapamol 8
IMUX Yensx (8blKarouament, pasbeOUHUmMenu U Op.) COeOUHIIOMCA Mex#cdy o0l NPOBOOHUKAMU

PA3HO020 Muna, Komopule 0o6pazyiom moxKogeodyujue Yacmu 1eKmpuyeckoll YyCmaHo8Ku.
Coeounenue mpancghopmamopa c 3akpoimoim PY -10 kB u PY 0,4 kB ocywecmensemcs
JHCECMKOU OUWUHOBKOU.
Buvioop scecmkux wiun

B sakpeimoix PY-10 kB u PY-0,4xB owunosxka 8blnoiHsemcs dcecmkumu aitioMUHUEBbIMU
wuHamu. MeOHvle wiuHbl U3-3a 8bICOKOU UX CIOUMOCTU He NPUMEHSIOMCSL 0adxce npu OONbULUX
moxoevix Hazpyskax. [Ipu moxax 0o 3000 A npumernsiromcsi 0OHONONOCHbIE ULUHDL.

Coophbie wuHbl U OMBEeMBACHUsL OM HUX K d1eKmpudeckum annapamam (ouwunoska) 10
KB u 0,4xB u3 npo80OHUK08 NPAMOY20IbHO20 NPOPUIS KPEeNnamcs Ha ONOPHbIX hapghoposvix
U3019MOopax.

B koncmpykyuu KTII npumernsromcss 00HONONIOCHbIE UUHBL, PACNONONCEHHbIE
20pu30HmManbHo (cm. puc.4.3). Yuumoleasn manyro Onuny wuH, yCmano8Ka KOMNEHCAmopos He
mpebyemcsi.

Jna nyuwei menioomoayu u yooocmea dKCNiIyamayul WuHbl OKpauusaom npu
nepemenHom moke ¢hasa A 6 scenmuiii, ¢pasza B - 3enenviii u ¢paza C - Kpachwiii yeem.

Coenacno 11V coOopuvie wuHbl 31€KMPOYCMAHOBOK U OUIUHOBKA 6 Npeoenax
omKpulmulX U 3axkpeimulx PY ecex manpssicenuii no skoHomuyeckou naomHocmu moxa He
npoeepsIomcs.

Hlopaook pacuéma
Buotoop ceuenus wmun npouzsooumcs no nazpegy (no oonycmumomy moxy). Ilpu smom
VUUMBIBAIOMCA He MOJIbKO HOPMAIbHbLE, HO U NOCIIeA8aAPULIHbIE PENCUMbL, a4 MAKHCE PEeHCUMbL
8 Nepuoo pPeMOHMO8 U BO3MOICHOCMb HEPABHOMEPHO20 PACNPeOeNeHUsi MOKO8 MeNCOy
cexyuamu wuH. Ycnosue gvibopa:

]/WZKC —<]00n

20e "M - Qonycmumblil MOK HA WUHBL bIOGPAHHO20 CEUEHUs. C YUemOM NONPABKU NPU
PACRONONCEHUU WIUH NIAWMS UTU MeMnepamype 6030yxXd, OMAUYHOU Om NPUHAMOT &
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Puc. 4.3. 3CKU3B! pacioI0XEHAN WHH:

& — ropn3oHTanLRoe; § — BepTHEAILKOES; 8 — NO BEPUINKANM TPEWO.bHORA! 2 - Kpefinende MHIHY
B yanax L 17, 1M § — onopHelit nzoasTop! 2 = CTankHad TJAHEE; 3 = untia; 4 - CTaIpbRAS pac-
nopHas TpyOka; 5 — afAoMBHICBAA NAAHKS, 6 — WnHNbKa

Jna Heuszonuposanvix npoeoooe U OKPAueHHbIX wun npunsmo 9% =70°C;
=25°C, mozoa
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I
20e "M donyemumblii mox no mabauyam [2] npu memnepamype ozoyxa M =

3 .
25 °C; ¢ - OeticmeumenvHas memnepamypa 6030yxad;

doR- QOnycmuMas memnepamypa Hazpesa npoooadcumenvHo2o pedxcuma (no I1VD
onst wun npursmo +70°C).
IIposepka wun na mepmuyeckyto cmotxocms npu K3 npousgooumcs no yciosuio.

<~
‘91: —‘91:,-3-:-:'1 Wi F yain Eg,

xdon

20e "X - memnepamypa wiuH npu Hazpege mokom K3; oonycmumas

memnepamypa Hazpeeéa wun npu K3 [1]; Yrin - yunumansnoe ceuenue no mepmMu4ecKoll
cmotixocmu,; (| — 8b10paHHOe ceuetue.

IIposepka wiun na 31eKmMpPoOOUHAMUYECKYIO CIOTKOCHTb.

B bonvuuncmsee KOHCMPYKYuil WUk MeXaHuyecKoeo pe3oHanca He GO3HUKAen.
Iosmomy I1YD ne mpebyrom ux npogepKku Ha 21eKmMpoOUHAMULECKVIO CIOUKOCIb C Y4emoM
MEXAHUYeCKUX Ko1eOaHui.

Mexanuueckuii pacuem 00HONONOCHBIX UWIUH.

Haubonvwee yoenvnoe ycunue npu mpexgasnom K3, onpedensiemces, H/m:
;ZR
B =3.107 2~
v;
Tak kax paccmosinue medxncoy (pazamu 3Ha4umenIbHo 6o1bule nepumempa
wun a>>2(b + h), mo xospuyuenm gpopmut Ky = 1.

Haubonvwue snexmpoounamuyeckue ycunust B03HUKAIOM Npu mpex@azHom
NOBPENCOEHUU, NOIMOMY 8 OANbHEUUX PACUemax YYUmvleaemcs yYOapHbulil MoK mpexgasnozo
K3. Unoexcul (3) onsa ynpowenus onyckaromces.

Pasnomepno pacnpedenennas cuna t cozoaem uzeubarowuii momenm, (wuna
paccmampusaemcst Kak MHO2ONPOIemHast 6aika, c60000HO nedcauas Ha onopax), Hem:

fi
10

M = )
20e | — onuna nponema mesncoy onopHviMu U30AAMOPAMU WUHHOU KOHCIPYKYUU, M.
Hanpsoicenue 6 mamepuane wunsl, 803HUKaOWee NPU 8030eUCmeuu ueubaouje2o

momenma, MIla:
2 gz

2 .
M f iyl
D’pacq=—=—=\f3 10 T ——
W10
20e W— momenm conpomuenenus wiuHbl OMHOCUMENbHO OCU, NePREHOUKYIAPHOU
. 3
oeticmeuio ycunus, cm” [1].
unvr mexanuuecku npounsl, eciu

2
ad

Jpacu < J-:?'on 2

(4 )
20e P 00oNnyCcmumoe MexaHuieckoe HanpaxiceHue 8 Mamepuaie WuH.
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O a
Coznacno ITYD — 99" <0,7 PP,

Buwioop uzonamopoe
B pacnpedenumenvHuix ycmpoucmeax wuHbl Kpensamcs Ha ONOPHbIX, NPOXOOHBIX U
NO0BEeCHbIX uzonamopax. Kecmkue wunbl Kpensamcs Ha ONOPHBIX U30IAMOPAX, 8b100P KOMOPbIX
nPOU3B0OUMCSL NO CLeOYIOUUM VCIAO0BUIM.
=0 ;

[ N0 HOMUHAIbHOMY HANPAdCeHUuo — +°" woa?

o — )
O no 0onycmumotl Haepyske P don

20e Fpuey - cuna, oeiicmeyrowas na uzonamop; Foy,- Oonycmumas nazpyska Ha 207106KY
uzonamopa:

F()on:0-6Fpa3p;

Fpasp - paspyuiarowas Hacpy3Kka Ha us2uo.

IIpu 2opuzonmanvHOM UIU BePMUKATILHOM PACHON0NACEHUU UZ0IAMOPO8 8ceX (a3 pacuemHnas
cuna, H:

AN

Hy

Puc. 2. K onpedenenuto pacuemmnoii Hacpy3ku Ha U3011mop

Hpu 2OPUSOHMAIbHOM UIU 6ePMUKATIBHOM pPACNOIONCEHUU U30IAMOPO8 6CEX qba3 pacuenHas

cuna, H:

]

i
Fm=ﬁai£-kh-m'?=f@-£-kh,

20e Kn - nonpasounviii Kos3gpuyuenm Ha GbICOMY WIUHDBL, €ClU OHA PACNONONCEHA HA

pebpo (puc 2):

7 h
ky=—"3H=H_+b+—,
7 2

uz

20e H,; - sbicoma uzonamopa.
IIpu pacnonosicenuu wun 8 sepuwunax mpeyeorvhuka Fpqe.=KnF,

IIpoxoonvie uzonsamopul 6blOUPAIOMCA:

v, <t

3
0 no nanpsicenuro o
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[ N0 HOMUHAILHOMY MoKy ~ Wik — = now 3

-~ aen £ Fﬁan;
0 no donycmumot nazpyske ¥

st npoxoonvix uzonamopos pacuemuasn cuia, H:

F_=05f-1

F

Buioupaem wunet 10.5 kB, k komopvim npucoeourenvt npoekmupyemasn KTIT u TI1-49.
Cymmapnas mownocms 650kBA u ceazvio ¢ cucmemout no aunusm 10 kB. [punamo Tyax=
8760 u, cpeonemecaunyio memnepamypy Haubonee sxcapkozo mecaya +30°C. 3nauenus mokoa
K3 npuseoenvt 6 maon. 1.

Tabauya 1 — 3nauenus morkos K3

Hcemounux : ;
IH,D 7 IH,E, Iy 3 lﬂ,f’
KA
rxA KA A
11C-48 9,82 9,82 24,93 8,94

Pewenue. Cocnacno n.1.3.28 I1VD coopmbie wunbl 4 OWUHOBKA 8 Npedenax pacnpe-
0eUMenbHbIX YCMPOUCME 8CeX HANPANCEHUU NO IKOHOMUUECKOU NIOMHOCMU MOKA He
NPOBEPAIOMCS, NOIMOMY 8b100p NPOUZBOOUMCS O OONYCIMUMOMY THOKY.

s Py-10xB 3anpoexmuposanvl kamepuvl cOOpHble 00HOCMOpOoHHe20 oOcayxcusanus KCO
386. Ilo oannvim npusedénuvim 8 pykosoocmee no sxcnayamayuu (J1-13, KHY5386-002P2)
HOMUHAIbHBIL MOK MUX 8bICOKOBONbMHBIX sAueek cocmasnsiem: |, =630A. [onycmumsiii
ONUMENbHBIL MOK OIU3K020 HOMUHANA Lyonom =740A (mabn.1.1.31 I1YD), coomeemcmayem
WUHAM NPAMOY20TbHO20 CeUeHUsl, U320MOBNEeHHbIM U3 ANIOMUHUL, NPU KOIUYeCmee noioc Ha
¢azy n=1, pazmepom 50%6mm’.

Haubonvwuit mok 6 yenu cooproix wun PY-10xB KTII, A:
PHU.W 650

luax = =
\3%095%UuuxCOSp  ~/3%0.95%10,5%0.96

=39,24

Tpunumaem wunwvl npsamoyeonrvhoco cevenus antomunuesvie AJ/J317T 50 * 6’
(em. [7I-3]), Voonnon 140 A. C yuemom nonpagounozo kospduyuenma na memnepamypy
0,94 1,,,= 740*0,94 = 695,6 A, umo b6oxvue nHauborvule2o moxa,
loon = 740 % 0,94 = 695,6 4 > Ina = 39,2 4.

IIposepka cOOpHBIX WIUH HA MEPMUUECKYIO CHIOUKOCHLD
N 2
Ilo mabn. 1 1no=9,82xA4, moeoa mennosou umnynroc moxa K3 (kA°c):

Be= 17 % (toma + T2),
B.=9822x(15+01)=1543

20e : Yoy =1,5cex , pems omknoueHus TIuHUY,
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T, =0,1cex, 3naueHue nOCMOSAHHOU 8PEMEHU 3aMYXAHU ANePUOOULECKOL
cocmasnaowel moka K3, npunumaem no maon.3.8 (JI-11, cmp.150) ona pacnpedenumenvhoti
cemu 10xB.

Munumanshoe ceuenue no yeiosuio mepmuteckoii Cmoikocmi, My’:

VB«

gmin - C y
\J154,3%x10°
min — ’ =136 ,5MM2 ,
g 01
maxKum 06pa30M, BbINOJIHAENMCA YClosue.
Omin =136,530° < g=300mr/°

m.e. MUHUMATIbHOe cedeHue Mmernbvute sblopannozo cevenus 50 * 6=300, credosamenvro, wurwvl
mepmuyecku cmotiku; C npunumaem no [JI-11].

Hpoeepka UWIUH Ha QHeKmPOOMHaMMlleCKle CHLOTIKOCHLb.

Kecmkue wiun, ykpennénmvie Ha uzonsimopax, npedcmasisiom cooot OUHaAMU4EcKyo
KOIeOamenbHyo cucmemy, Haxo0auyocs noo 8030eUcmsuem 1eKmpoouHamuieckux cui. B
Makou cucmeme 603HUKAIOM KOJeOAHUS, YACTOMA KOMOPLIX 3A6UCUM O MACCH U
AHcecmrocmu KOHCIMPYKYU.

Dnekmpoounamuueckue cuvl, gosnuxarowue npu K3, umerom cocmasnarowue, komopuie
usmensiromest ¢ yacmomott 50 u 100I'y. Eciu cobcmeennvie uacmomol KoiebamebHol
cucmembl WUHbI-U30IAMOPbI COBNAOYI C IMUMU 3HAYCHUAMU, O HASPY3KU HA UWIUHbL U
usonssmopul 8o3pacmym. Ecau coocmeennvle uacmomul menvute 30 u bonvwe 2001y, mo
MEXAHUYECKO20 Pe30HAHCA He 03HUKaem. B bonvuuncmee npakmuyecku npumeHsemvlx
KOHCMPYKYUL WuH 3mu ycaosus coonoodaiomces, nosmomy 11V ne mpebdyrom nposepru na
INEKMPOOUHAMULECKYIO CIOUKOCMb C YUEMOM Mexanuyueckux Koareoanuu. OOHaAKo 8 OaHHOM
ciyyae, npu NPOeKmMupo8anuy Ho8ot koncmpykyuu PY ¢ soicéemrxmu wunamu, npoussedém
onpeodesnerue Yacmomul COOCMBEHHbIX KoaeOanuil. sl anoMUHUEBbIX WUH OHU ONPeOeAIOMCs
no ¢opmyne:

173,2 J
fo=

I—zx _1

g

20e | — onuna nponéma medxncoy uzonsmopamu, m. Yuumvieas ceomempuieckue pasmepul
npuMensemvlx aueex npuHumaem paenou 0,8m;

J — Momenm unepyuu nonepeunoco ceueHus wWUHbl OMHOCUMENLHO OCU, NEPREHOUK)YIAPHOL
- 4

HanpasneHuo uzeubalowel cuibl, cm . s 6b16panno2o pazmepa u pacnoioHCeHus WuH

onpeoensemcs no opmyine:

J_b><h3_6><503
12 12

=6,25cm* ;

2 2_, 2
g — nonepeunoe ceweHue wunsl, cm”. s eviopannoco pazmepa wun 300mm =3cm”.

Tocoa nonyuaem:
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1732 (6,25
= X
0,8 3

0

= 39067y

Tak kax  fy=390,61y > 2001y, mexanuueckuii pe30HaAHC UCKTIOUEH U GbLOPAHHASL
KOHCMPYKYUsL U pazmepwvl WuH 001a0arom HeobXxo0umoul 21eKmpoOUHAMUYECKOLL
CMOUKOCMbIO.

Ilpoeepka coopHbIX WiUH HA MEXAHUYECKYIO HPOYHOCHLb.
Mexanuyeckuii pacuém 00OHONONOCHBIX UWIUH.

Haubonvwee yoenvnoe ycunue npu mpexghasnom K3, onpedensemcs, H/m:
1(3)2

£ :\/§x10('7)xly— _
a

Tax kak paccmosinue mexcoy hazamu sHaUUmMenbHO 6obULe NePUMEMPA LUUH
a = 0,2m >> p=2(b + h)=0,112m, mo xos¢ppuyuenm popmoi Ky = 1.

IIpu uzeecmnom 3navenuu yoaproeo moxa iy =24,93kA .

Haubonvwue snexmpoounamuyeckue ycunus 603HUKAIOM Npu mpex@aznom
no8peNCcOeHUU, NOIMOMY 8 OANbHEUUX PACYemax yuumuleaemcs Y OapHbulil MoK mpexgasnozo
K3. Unoekcuwl (3) ons ynpowernus onyckaromcsi.

Pasnomepno pacnpedenennas cuna f cozoaem uzeubarowuii momenm, (wuna
paccmampusaemcst KaKk MHO2ONPOIemH1as 6aika, c60000HO nedxcawjas Ha onopax), Hem:

f x|?
- ’
10
20e | — onuna nponema medncoy onopHviMU UZOAAMOPAMU WUHHOU KOHCMPYKYUU, M.
Hanpsioicenue 6 mamepuane wunbl, 803HUKAIOWee NPU 8030€UCMBUU U3LUOAIOWE20
momenma, Mlla:
2 2
M fx]? JoReS
8.y Y
O-pacu.:_:—:\/gxlo x—,
W 10xW W xa

20e \W— momenm conpomuenenuss WuHvl OMHOCUMENbHO OCU, NEPREHOUKYIAPHOLL
oelicmeuro yCcunus, e’ [VI-11, cmp.223]. Momenm conpomuenenust 0ist 6616paHHO20 pazmepa
U PACNONOANCEHUS WUH NAAWIMS U PACCMOAHUU NO 0CAM NPOKIaoKu ¢as a=0,2m,
onpeoensemcs GblPANCEHUEM:

W=Db-h%/6=0,6-5%/6=2,5¢cm° =2,5-10° m.

Coomsemcmeento pacué’mHoe HanpsiosiceHue 6 mamepuaie UuHbl cocmasun.

24930° x0,8°
paw: 1 8 : = 1 y MH .
0, 3x10° x 25%02 38 a

Hunbl MexaHuuecku npouHsl, eciu
6pacq. < 600n. y
20e - 6,y OOnycmumoe mMexanuyeckoe HanpsdiceHue 6 mamepuane wun. /s
8b1OPAHHBIX WUH BbINOTHEHHbIX U3 AIIOMUHUEB020 CHIABA, 3AKANEHHbIX U eCMEeCHEeHHO
cocmapennvix (mapka AJ/[31T), coenacno dannvim npusedennvim 6 JI-11, 6,4, = 130MIla u
Goon. = 75MIla. Coenacro 11V 6,4, < 0,7 Bpysp.

B oannom konxpemnom cayuae: Opacq. =13,8MIla < Gy, =75MIla , m.e. wiunv
MeXaHUYecKu nPOUHbL.
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