I'TABJIEKTPOMOHTAXK

PEKOMEHIAIINNA
IO PACYETY
COITPOTUBJIEHUSA
HEIIA «PA3A-HY JIb»

MOCKBA
LenTpanbHoe 610p0 HAYyYHO-TEXHHYECKOH HH(OPMALIUK




I'n ABMICKTPOMONTAHA

PEKOMEHJAIINU 11O PACYUETY
COITPOTUBJ/IEHU S
HEIIA «PA3A-HYJIb»

MHHHCTEPCTBO MOHTAKHBIX H CICHHANLHBIX CTpoUTeNsHEIX pabot CCCP
['maBanexTpoMOHTAK

[{enTpansnoe 010po HayyHO-TeXHHYeCKOI HH(OpMALIHK
Mockea, 1986



Jlanel ocHOBHBIE pacueTHBIC (JOPMYIILI, PEKOMEHIALMH H CIPaBOYHBIC MATePHANLI
LISl IPOBEPOUHBIX PACHETOB CONPOTHBICHHS LENH «pasa-Hylby» i JICKTPOYCTAHOBOK [10
| kKB ¢ royxo3aseMIeHHOI HEHTpanLIo.

Pexomengannu paspaboTansl ['opeKOBCKHM OTAEI0M VICKTPONPOEKT.

Henonuutens P.A. Jlucun.

B pa®ore npunnmanu yuactue O.H. Muuypun u ap.

1 Odmas yacTn

Jnsa obecneuenna Oe3onmacHOCTH OOCTYAKHMBAHHA ICKTPOYCTAHOBOK, MOBLILICHHA
HAJIeAKHOCTH paboThl YCTPOIHCTR 3aIMTHI IPH 3aMBIKAHMH 0JHOH M3 ¢a3 Ha Kopnyc Hin
semto. Ilpasuna yerpoiictea anextpoycranosox (1.7.79, 7.3.139) npenwasnsioT onpeie-
JeHHEIE TpeOoBaHHA K KpaTHOCTH Toka oJHodasnoro K3 oTHOCHTENRHO YCTaBOK 3alIHTHBIX
AnnaparTos.

[Ipn mpoexkTHpoBaHHH IMEKTPOYCTAHOBOK HanpsikenHeM go | kB ¢ rayxoszasem-
JIeHHOH HeHTpanblo 118 onpeencHud Toka oanopasnoro K3 neobxoaumo paccuuTaTsh co-
NPOTHEICHHE LETH (a3a-Hylk.

Onnako u3-3a MHOrooOpasHa METOAOB BBEIMOJHEHHA ICKTPHYECCKHX CeTeH Hamps-
skenreM o 1 kB, pasnuuneix cnoco0oB 3aHylIeHHS, IIHPOKOrD JHANa3oHa MOLIHOCTEl
IIEKTPOYCTAHOBOK M JP. ITOT pacdeT AIA ONpeAciICHHOTO 00BEKTa TPYJAOCMOK, TpedyeT
0OBIIOr0 KOIWYECTBA CNPABOYHLIX MaTepPHANIOB.

[lens nmactoswmeit paboTel — AaTh NPOCKTHPOBLIMKAM HEOOXOIHMEIC CNPABOYHBIC
MaTepHabl [ pacucTa CONPOTHBICHUA LENH (a3a-Hynb B ceTAX HanpaxeHHeM 1o 1 kB ¢
rIyx03a3eMICHHOH HEHTPalslo ¢ Y4eTOM HAKOIUICHHOTO ONLITA NPOCKTHPOBaHHA, Tpebo-
anuii [1Y3, I'OCT, marepuanos vccneaoBannii 1 HOBEIX pa3paboTok ¢ yuerom obDHOBIE-
HHA CIPaBOYHBIX CBEACHHI M0 MIeKTPoo0OpyA0BaHHIO.

B paboTe uacTHYHO cOXpaHCHLI CBEJACHHS MO CTAPCBIIMM THIAM annaparos, LIH-
HOTPOBOOB H T.J1., KOTOPLIE MOTYT OBITH HCMONB30BAHEL TIPH BLEINOTHEHHH TPOCKTa PCKOH-
CTPYKLHH MPOMIPEATPHATHI,

[lonesyscy TabauuaMu NpefenbHBIX JAIHH JTHHHH K ISKTPOABHTaTENIAM pa3ziHy-
HBEIX MOIIHOCTEH, NMPHBEACHHLIX B padoTe, cpeau OONBIIOTO HHCNA MIEKTPOIPHEMHHKOB
NPOSKTHPYEMOT0 00BEKTAa MOAKHO OLICTPO ONPEAEIHTE WICKTPONPHEMHHKH, A8 KOTOPBIX
TpedyeTcd NpoBepka KpaTHOCTH Toka ofHogasHoro K3 no oTHOLICHHIO K YCTABKE 3alIMT-
HOT'O annapara.

B paboTte npuBeaensl NpUMeEpLl NpakTHYECKOT0 pacdeta oanodasnoro K3 npu pas-
JIHYHBIX criocoDax 3aHyIeHHs ceTeil.

«PykoBoaAIIHe yKa3zaHHA» 6] peKOMEHAYET [UIA ONpeIcIcHHd TOKa oAHo(a3Horo
K3 ucnons3oBaTe METOAHKY, OCHOBAHHYIO HA METO/E CHMMETPHUYHBIX COCTABIAIOIINX. DTa
(popMyna no3BongeT ¢ GONBIIOH CTENEHBID TOYHOCTH onpeaenath TokH K3 npu ussecTHBIX
COMPOTHBIECHHAX NpAMOH, 00paTHOH W HYIEBOH MOCIENOBATENBHOCTH LeNb (aza-Hylb.
OnHako HCNONB30BaTL TOUHYIO (pOpMYNY s pacdeTa TokoB ojaHodgasnoro K3 npu Becem
pasHoo0pazHH BAPHAHTOB AICKTPHYECKHX CETCH HEBO3MOXKHO, TAK KaK CMNPABOYHLIC JaH-
HBIE O CONPOTHBIECHHAX NpAMOH, 00paTHOH M HYJICBOH NMOCICA0BATEILHOCTH HMEIOTCA 1A
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OrpaHHYCHHOH HOMEHKIATYPLl KaDENBHEIX H3CIHI ¢ alIOMHHHEBEIMH KHJIAMH H HE 0XBa-
TBIBAIOT BCEX BOZMOKHBIX CITOCOOOB NPOKNa KK (Pa3HLIX M HYJICBBIX 3alIHTHBIX TPOBOIHH-
KOB B NPOMBIIIICHHBIX YCTAHOBKAX.

B paGote npeanaraercs juis NpakTHYECKHX PacycTOB MPHMEHATE NPHOIHKEHHYIO
(popmyIy. KOTOpas npuBoauTes [2].

[lo manHBIM cpaBHCHHS PE3yILTATOB PAcUCTOB, NMOMYYCHHBEIM MO TOYHOI H NpH-
OmusKeHHOH opMynaM, MPH HCMONB30BaHHH NPHOIHAKEHHOH (OPMYIBI NOTPEIIHOCTE HE
BBIXOJHT 3a MPE/Iebl NOTPENIHOCTH HCXOJHBIX JaHHBIX.

Henonezopanne ganHoil paGoTel NpH NPOSKTHPOBAHHH IIO3BONIACT 3HAYHTEIILHO
COKPaTHTb TPYI03aTPaThl Ha BHINOJHCHHH PAcuYCTOR HENH (aza-HyIb, VIIPOIACT 3ajaqy
NpeBapHTEILHONH DLUEHKH HANCKHOCTH 3alIUTLl JIEKTPOYCTAHOBOK OT KOPOTKHX 3aMBblKa-
HHH.

PaGora mMoskeT OBITH MCNONB30BaHA NPH MEPEBOJC HA ABTOMATH3IHPOBAHHOE TIPO-
rpaMMHpOBaHHE ¢ TpHMeHeHHeM DBM.

2 Beamnunnsi Toka oaHogaznoro K3 no venosuam cpabaToiBanns
3AIHTHOTO aNnapara

B Tabn. 1 npusoaATcs snaueHHA KpaTHOCTH Toka oaHodasnoro K3 no ornomenuio
K HOMHHAILHOMY TOKY IUIaBKHX BCTABOK NPEIOXPAHUTENeH H YCTAHOBKAM HAaHDOIEE 4acTo
NPUMEHACMEIX ABTOMATHYECKMX BRIKIIOuaTencH (Ha ocHoBanuu TpebDopanmit 1.1.79,
T.3.13911VD).

Odo3nauenus, npuBeacHuLIe B Tadm. 1:

[, ..~ MEHHMansHOE 3Ha4YeHHEe Toka oanodaznoro K3, nopmupyemoe [1Y 3D, A;

[, — HOMHHANLHBIA TOK MIABKOI BCTABKH NPEJIOXPAHHTENA WIH HOMHHAILHEI TOK
pacLenuTend apToMara ¢ 00paTHO3aBUCHMOMH OT TOKA XapaKTePUCTHKOIM, A;

[,, — ycTaBka HA TOK MTHOBCHHOTO cpadaTeIBAHHA HICKTPOMATHHTHOTO pPacllelHTe-
s, A

Koadpuunentsr 1,43 n 1,27 noacuntansl nyteM yMHOXKeHHS KoddduiuenTa sana-
ca 1,1 na kooduUHEHT, YIHTHIBAIOMIHI NPOH3BOACTBEHHBIH J0oNYCK (M0 3aBOACKMM JdaH-
HEIM 1,3 u gnaasToMaToBA3 110 u 1,15 nma apromator A3120, A3130, A3140). 3amaua
NPOSKTHPOBIIHKA — MPH BLIDOpE HYJIEBBIX ALUTHBIX MPOBOJAHHKOB BBIOIHHTE CIEAYIO-
1He TpedoBanus:

a) MonHas MPOBOIHMOCTL LenH (a3za-Hynb JOMKHA OBITE Takoil, yToOBl 3HAYCHHE
Toka oanodasnoro K3 na aBapuiinom yuacTke OBUIO HE MEHEE VKa3aHHOTO B Tabm. 1;

0) B moDoi Touke wenu OT HelTpanu Tpancdopmaropa 10 MICKTPONPHEMHHKA
NOIHAA [IPOBOJMMOCTE HYICBEIX 3alIMTHBIX MPOBOJHUKOB J0KHA ObITE He MeHee 50%
NPOBOAHMOCTH (ha3HBIX MPOBOIHHKOB (BHEINHEE HHIYKTHBHOE COTPOTHBIICHHE MIPH pacue-
Te Toka oanodaznoro K3 He yunTeIBaeTCA; 118 CTANLHBIX MPOBOJHHKOR NPOBOIHMOCTE
yuuTeIBacTCA IpH Tokax K3, npusenenneix B tadn. 1).

Jlna apTOMaTHYECKHX BBIKJIIOYMATENEi ¢ KOMOHMHHPOBAHHLIX pacleNUTeleM 10CTa-
TouHO oOecneduTh HOpMHpyemoe no [V 3nauenne TokoB oanodaznoro K3 nng oanoro
H3 pacLenuTenci (modoro).

1 = ”
Haneime HYIICBOH 3AIHTHEH MPOBOIHAEK 108 KPATKOCTH HASLIBACTC] HYICBLIM MPOBOIHHKOM.
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aydaeTcs NpH HCHOIL30OBAHMH JII8 3aHYICHHS cTanbHeIX TpyD aexTponposoaku. [lorpem-
HOCTh CYHIECTBEHHO YMEHBINACTCS MPH CXeMe coenHenus Tpanchopmatopos A/Y, Y/ ¥,

4 PacueTHBIEe CONPOTHBICHHS TPaHC(POPMATOPOB

MeToauka pacdeTa MOIHOrO CONPOTHBICHHA TpaHcgopMaTopa MpH oJHOpa3HOM
3aMBIKaHHH BTOPHYHOH 00OMOTKH Ha HYJIEBOI NPOBOJA NPHBOAUTCA B [2].

B tabn. 2, 3, 4 npuseacHbl pacycTHLIC 3HAYCHHA CONPOTHBICHHH TpaHcdopMaro-
poB npu BropuunoM Hanpsaenuu 400/230 B. lna yaobcTea none3osanua B Tadiunax aa-
HBI 3HaYeHA" Z,/3.

Tabauna 2
PacueTHble CONPOTHBICHUA
macasgHex Tpanchopmatopos mo [OCT 11920-73
['OCT 12022-76 npu ropuunom Hanpsskennn 400/230 B
MomHocTs I 243, Om
CPBHYHOC HANps-

TpaHcopmaropa, scenie. kB Cxema coeJJHHCHHS Tpalictbopn:ajﬂpa
kB-A ’ Y/Y, AY, Y/ $
25 6-10 1,036 0,302
40 6-10 0,649 0,187
69 6-10 0,412 0,12

20-35 0,379 0,139
100 6-10 0,259 0.0754
20-35 0,288 0,109
160 6-10 0,162 0,047
20-35 0,159 0,068
250 6-10 0,104 0,03
20-35 0,102 0,0433
6-10 0,065 0,019
400 20-35 0,063 -
6-10 0,043 0,014
630 20-35 0,04 -
6-10 0,027 0,009
1000 20-35 0,0256 0,0107
: 6-10 0,018 0,0056
1600 20-35 0.017 0,0065
2500 6-10 - 0.,0036

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQI9...
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Tabmuua 3

TpaHc(OPMATOPOR C HETOPIOUHM 3aMOIHEHHEM M10
I'OCT 16555-75 npu sropuanoM Hanpsacenun 0.4 kB

Z/3, Om
MommocTe -
rpatcopumaropa, kB-A Ileperunoe nanpsskenne, kB | Cxema COCAUHEHUS TPaHC-
(popmaTopa A'Y
250 6-10 0,028
400 6-10 0,018
630 6-10 0,014
1000 6-10 0,0088
1600 6-10 0.006
2500 6-10 0,0038
Tabauua 4
Pac4eTHbIC CONPOTHBICHUA
cyxux Tpancdopmaropos no 'OCT 14074-76 npu
sTOopHuHoM Hanpsskenun 400230 B
MorgocTs Cxema coeqUHEHHS Z 13, Om
TpancdopMartopa, kB-A r
160 AYy 0,055
180 Y/Y, 0,150
250 AYy 0,035
320 Y/Y, 0,084
400 MY, 0.022
560 Y/Y, 0,048
630 AY, 0,014
750 Y'Y, 0,036
1000 AY 0.009
1000 Y/Y, 0,027
1600 AYy 0,0056

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQI9...
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5 PacueTHble CONPOTHBIEHHS NPOBOA0B H Kabee
5.1 PacueTnoe conpoTHBJIeHEe TIPOBOI0B
AKTHBHOE CONPOTHRICHHE MPOBOA0B r, OM, onpeaenseTcs BLIpaKeHHEM
!
r= clr IE.:' 1'I:-Jl'l ’ p.E* [4}

rae ¢,=1+0,004("-20) — kod(duiHeHT, YYHTRIBAIOLIHI YBEIHYCHHE CONPOTHBICHHS € 10~
BBIIICHHEM TEMIIEPATYPLL. 3HAUYEHHE ¢, JU1A paslHYHEIX TEMIIEPATyp NpHBEIeHL! B Tabl. 5;
¢.=1,02 — xodppuHeHT, YUHTHIBAIONIHI CONPOTHBICHHE MHOTONPOBOIOYHBIX HHII
NpoBOAOB H Kabencii BeneACTBHE CKPYTKH. AN MIHH H 0JHOMPOBOIOYHLIX POBOAOB C.~1;
Cpy — KOIppHIHEHT NoBepxHOcTHOrO 2ddexTa npu nepeMenHoM Toke. ng MeaHBIX 1
aTIOMHHHEBBIX NIPOBOAOB H Kabened c,,=l. [lnA MeaHBIX M aTIOMHHHEBBIX IIHH NpAMO-
YTOALHOTO CCUEHHA 3HAYCHHE ¢, TPHBOANTCA B Tabn. 6. 3HaueHHd ¢, ONpEAC/ICHE [0 Be-
JMYHHAM TOKOB, npHBeAcHHBIM B Tabn. 1.3.31 I1VD npu wacrore 50 ['u. 3naucHus xoad-
(PHLIHEHTA ¢y, 1718 NaKCTOB [IHH 1A NPHOIHKEHHLIX PacueTOB J0NYCTHMO NPHHHMAThL Kak
JUIA OJJHHOYHEIX [IHH;
£ — yaensHoe conpoTusienne npu =20 °C:
s Men p=0,0178 OM-MM /M — IPOBOJIA H IIHHEL
ana amomuang p=0,0294 Om-Mm>/M — NpoBOJa 1 Kabenn;
p=0,0325 OM-MM/M — ITHHBI U3 CIUIABA AJI3ITI,
S — ceueHne MPOBOTHHKA, MM}
{ — anuHAa NpPOBOJHHUKA, M.

B nactoameii paboTe cONpoTHBACHHS MOACUYHTHIBATHCE IPH CIEAYIOLIMX TeMIepa-
Typax:

IS IPOBOIOB K KaOesei ¢ pe3sHHOBOI H MIIACTMACCOBOH H3omauuel +65 "C;

ons mn +70°C;

nns kabeneit ¢ Gymaxuoii nzonauuei +80 °C.

Cnenyer oTMETHTB, YTO TEMIEPATYPa HYJICBOH HHILI MOKET OBITH MCHBIICH, HEM
paznoii. [logodHoe gonyuieHne co3acT HEKOTOPLII 3amac pH pacyeTax.

Tabanma 5
3uavenue kodduLHCHTA ¢,
[Ipu Temneparype nposoauuka, “C
30 40 50 60 70 80
Mems u 1,04 1,08 1,12 1,16 1.20 1,24
ATFOMHHHI
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Tabnuua 6
3nauenue kodPPUUHEHTA ¢y 1718 OJHHOYHLIX IIHH MPAMOYTOILHOTO CEUEHHA TIPH
PACHOJIOKCHHN «Ha pedpoy

Pasmep mmn, Cory Pasmep mun, Coy

MM AMIOMHHHH MEIb MM AMOMHHHH MEIb

25x3 1,02 1,02 &0x6 1.04 1.04
1,03 1,00 B0x8 1,05 1.03
1,00 1,00 80x10 1,08 1,1
1,02 1.014 100x6 1.04 1.07
1,015 1,02 100x8 1,08 1.1
1,014 1,01 100x10 1.1 1.14
1,023 1,04 120x8 1,15 1,17
1,03 1.04 120x10 1,23 1.24

B Ttabn. 7: 8 NPUBOIAATCA 3HAYUCHHA AKTHBHEIX CD]'IpDTHBJ'ICHI‘]ﬁ MCEIHBIX, ATHIMH=-
HHEBLIX H aIIOMOMEIHLIX [IPOBOIOE.

HH‘YTPC[II[CC HHOYETHBHOC COIMPOTHBRICHHE X" MEIHLIX H ATIOMHHHCEBLIX NPOBO-
A0B MMCCT HCIHAYHTCIEHYIO BCMTHYMHY H IIPH PACcUCcTaX HM 0OBIYHO l'IpC[ICSpCI"ﬁIC!T.

Buemnee akTHBHOE COTPOTHBICHHE X NpoOBROIOB 3aBHCHT OT HX CCHUCHHA H B3a-
HMHOTO pPpaclioIOAEHHA.

Ecnu lﬁl)ﬂB]I[:Iﬁ H [I}’J’ICED}"'I NPOBOIHHE BBIMOIMHCHEI H3 KPYTILIX NPOBOIOE OOHHAKO=
BOT'D CCHUCHHA H MPOIOACHEBI MIapallle/IbHO, TO BHCIOHEC HHAYKTHBHOC COMPOTHBICHHE LIC-

nu (paza-Hylb MOKET OBITL TOACHYHTAHO 1O (opMyIe:
X' =0291g< (5)
-
rae d — paccTOAHHE MEHIY NPOBOJAHHKAMH, M F — PAIHYC POBOAHHKA, M.

Ha puc. 1 mpuBoauTcs KpHBas 3aBHCHMOCTH HHIYKTHBHOIO CONPOTHBICHHS OT
PACCTOAHUSA MEAKAY OTKPBITO MPONOKCHHBIMH MPOBOJHHKAMH, MO3BONAIOILAS ONPEICIHTE
BHEIIHEE MHIYKTHBHOE CONPOTHBICHHE BO3AYLIHBIX JTHHHI M NPOBOJOB, NMPONOKEHHBIX
OTKPBITO HA W30JIATOPAX.

B Tabn. 9 npuseneHsl 3HAYEHHS BHELIHETO WHIYKTHBHOTO conporusicHHA X 3a
npeaenaMu KpuBeIX, npu = 10 u 20 M.

B Ttex cnyuasx, Korja HyneBoil m da3Hbii NPOBOJAHHK HMEIOT KPYTIOE CeHUcHHE,
TEOPETHYECKHIT pacyeT BHELIHEr0 HHIYKTHBHOTO CONPOTHBICHHA MPEACTABIACT CIOKHYIO
3a/1a4y, TAK KaK HA €ro BEIHYHHY BIHAIOT MHOTHE (DAKTOpPBI (paccTosHHe MeKIY (hasHbIM 1
HYIEBBEIM MPOBOJAHAKOM, KOH(GHIYpaLMa, 1011k CEYCHN TPOBOAHHKOB).

Jlns yueTa BHEIIHETO CONPOTHBICHHS KaK JUIS KPYIIBIX, TAK H JUIA [UIOCKHX HYJIe-
BBIX MPOBOJIHHKOB, HE3ABUCHMO OT HX MaTCpPHANA, PCKOMCHIYCTCS MONL30BATHCA KPHBBIMH
puc. 1 u Tabmuueit 9. [Ipuuem, ecnu HyaeBoil NPOBOIHUK KPYTBIA, HO OTIHYaeTca oT (as-
HOTO TUIOINAALIO CEYEHHSA, HeOOX0AHMO HHAYKTHBHOEC CONPOTHBICHHE NPHHAMATE MO Mpo-
BOJHHKY MCHBIICTO CCUCHHS.

[Ipy nnockoM HYJIEBOM NMPOBOJHHKE CONPOTHBICHHE ONPEIEIACTCS MO CEYCHHIO
(pa3HOTO NPOBOIHHKA.

[Ipn 6nu3kom pacnonoxenuy (HazHOro H HYNEBOTO NPOBOAHHKA (MPOKIAAKa Mpo-
BOJOB B TpyDax) 3nadenHeM X MOKHO npeHedpeyb.

10/58
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Tabnuua 7
AKTHBHLIC COMPOTHBICHHA MEIHBIX H ATIOMHHHEBLIX [IPOBOIOB
1 kaberneii ¢ pe3sHHOBOIT M MIacTMaccoBoi H3omaunel, Om/kM
CeueHHe KHIBL, MM ANOMHHHA Menn
1,0 - 21,8
1,2 - 18,9
1.5 - 14,5
2 18,4 10,94
2,5 14,75 8,73
3 12,3 7,23
4 9.2 547
] 738 4,37
6 6,15 3,64
8 4.6 2,74
10 3,68 2,17
16 23 1,37
25 1,47 0,873
35 1,05 0,625
50 0,74 0,436
70 0,527 0,313
95 0,338 0,23
120 0,308 0,181
150 0,246 0,146
185 0.2 0,122
240 0,153 0,09
Tabmmma 8

AKTHBHEIE COMPOTHBICHHA aTIOMOMCEIHLIX MTPOBOIOE C IIACTMACCOBOH H3I0IAUHEH

CeucHHE JKHITBI, MM Conporusnenne, OM/km
I 32,5
1,5 21,7
2,5 13
4 8,13
6 5,42
10 325

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQl...
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Tabnuua 9
3aBHCHMOCTh HHAYKTHBHOTO CONPOTHBICHNA
OT PACCTOSHHA MEKIY NPOBOIHHKAMH
CeueHHe KHITBL, MM- X', Om/icm
d=10m d=20m
4 1,16 1.24
6 1,12 1,21
10 1,06 1,15
16 1.03 1,12
25 1,05 1,1
35 0,975 1,06
50 0,95 1,05
70 0,94 1,02
95 0,92 1,1
120 0.9 1,0
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Iy MPOBOAHHKAMH «d».
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5.2 PacueTHoe conpoTHB.JIeHHe Kabeseii

AKTHBHOE CONPOTHBICHHE KM Kabeneil noacunteiBacted no dopmyne 4. B tadn.
7 u 10 npuBecHBI 3HAYEHHA AKTHBHBIX COMPOTHBICHHH MEIHBIX H aTIOMHHHEBBIX JKHIT Ka-
Geneii npu temmneparypax 65°C u 80°C.

BuyTpenHee HHIYKTHBHOE COMPOTHRICHHE KW Kabencil MMeeT He3HAYMTEIBHYIO
BEJIHYMHY W MPH pacudeTax 00bIYHO HE YMHTBIBACTCA.

Buemmnee u HAYKTHBHOE CONIPOTHBICHHE

Ecnu B KadecTse HY/ICBOTO 3AIHTHOIO IPOBOAHHKA HCNONL3YETCA YETBEPTas JKHIA
HIH MeTa/utndeckas o0onouka kabens, To ero BHEIIHEE HHAYKTHBHOE CONPOTHBICHHE Ma-
70 H NpH pacueTax He yuHTeIBaeTcda. B aTom ciyyae yuHThIBaeTcA TONBKO aKTHBHOG CO-
NPOTHBIICHHE.

B tabn. 11 npuBeacHsl 3Ha4cHHA CONPOTHBICHUIT Henu da3za-Hynb 4-KUIBHLIX Ka-
Oeneli B MIacTMAaccOBOH MIH Pe3sHHOBOH 000I0YKE C MIACTMACCOBOH HIIH PE3HHOBOIH H30-
nfUMeH, KOrga B KauecTBe HYICBOTO NPOBOAHHKA HCMONB3YETCA YCTBEPTAS AKHIIA.

AKTHBHOC CONPOTHBICHHEC LCMH ABIACTCA CYMMOH AKTHBHBIX CONPOTHBICHHI
(paznoii u mynesoit sxun kabens npu remneparype 65°C.

B tabn. 12 nane! 3sHaveHHs conpoTHBICHUIT 3-KHILHEIX Kabenell ¢ HenonL30BaHl-
€M B KQ4eCTBE HYJICBOH MBI aTHOMHHHEBOH 0DOIOYKH.

[lonnoe conpoTHBIeHHE LeNH ABNSETCA CYMMOH AKTHBHEIX CONPOTHBICHHH (ha3sl
npu temneparype 80°C u anioMuHHEeBOIH 0D0T0YKH,

B tabn. 13 npupeacHel 3nadeHua 4-KUILHBIX Kadeneil (B KauecTBe HYICBOTO MPo-
BO/JHHKA HCITOJIL3YETCA KaK YeTBepTas KW, TAK H amoMHHHeBas 000104Ka).

AKTHBHOC CONPOTHBICHHEC LCMH ABIACTCA CYMMOH AKTHBHBIX CONPOTHBICHHI
(haznoi u nynesBoi xun kadens.

B BenneynoMsnyTeix TabIMLAxX 3HAYCHHS CONPOTHBICHHI (ha3HOTO H HYJICBOTO
NPOBOJAHHKOB NMPHBEICHE! pa3sfAeIbHO, YTO JacT BO3MOKHOCTL ONPEACIHTh COOTBETCTBHE
HX nposoaumMocteil TpeboBanuam 1.7.79 [1¥YD (50% npoBoanMocTH HYJIEBOTO NPOBOJIHHKA
N0 OTHOIICHHIO K (hasHOMY).

Buemnee akTHBHOE CONPOTHBICHHE LICTH HE YITCHO H3-3a €0 HE3HAYHTEIBHOCTH.

B cnyuasx, korja B KauecTBE HY/ICBOTO MCHOAB3YETCH OTACIBHO NMPOIOKCHHLIH
NPOBOJAHHK, BHECIIHEE HHAYKTHBHOC CONMPOTHBICHHE ONPE/CIACTCA 10 KPHBBIM pHC. 2.

B tabn. 15, 16, 17 npuseaensl 3Ha4eHHA NOTHOTO PACUCTHOIO CONPOTHBICHHA 1ie-
nu (aza-HyJs NPH HCIOIL30BAHHH B KAYECTBE HY/IEBBIX NPOBOJAHHKOB METAIIOKOHCTPYK-
uuii (odpamnenne kanana 800x700 mm, npyraspoBoii Danku, yrinoBoi cranmu) [7].

Tpebopanue 1.7.79 I1¥YD o 50% npoBoaAHMOCTH HYJICBOTO NPOBOJHHKA YAOBIC-
TBOpACTCA A8 Beex cedeHHi kabeneH U pasMepoB nosoc.

B Tabn. 14 npuBeaeHb! QOMYCTHMEIC COYETAHHA CTANBLHLIX 000I04EK 3-KHIBHBIX
kabeneli, IpH KOTOPLIX NPOBOAHMOCTE CTANLHOH Mojockl coctangeT 50% NpoBOAHMOCTH
(pa3sHOH AHIILL.

Paccrosnmne Mexay kabenem u nonocoii 0,2-0.8 m.

[Ipu pacuerax TokoB oanoazHoro K3 neodxoanmo noMHHTE clieayloLiee:

- BHCIIHCE WHIVKTHBHOE CONPOTHBICHHE X' CleAyeT YUHTHIBATE, KOT/Ia €ro BEJIH-
YHHOI HeNb3A npeHedpeds;

- npu nposepke Ha 50% NpoOBOAHMOCTE HYJIEBOIO MPOBOJHHKA IO OTHOLIECHHID K
(pa3HOMY BHEIIHCE HHAYKTHBHOC CONPOTHBICHHE JIONYCTHMO HE YYHTHIBATh, TAK KAK 3a/1a-
ua pacnpeaeIcHHa OTACABHO Mo (JasHOMY H HYJIEBOMY MPOBOJHHKAM JUIA PaslIHYHLIX CMO-
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cODOB HX NPOKIAJKH H C Y4ETOM MHOTr000pasus KOHCTPYKTHEHOIO HCIIOJIHCHHS HYICBOTO
NPOBOAHHKA HA Pa3sIHYHBIX YHACTKAX LN (pa3a-Hy/Ib NPAKTHYCCKH ABIACTCA HEpaspelIn-
MO,

Tabmuua 10
AKTHBHBIC CONMPOTHBICHNS Kabeneil ¢ OymakHoil n3omaunei

. > AKTHBHOE CONPOTHRICHUE #HI, OM/KM
Ceuenne KHIBL, MM -
AIOMHHHI Melb
1.0 - 238
1,5 - 15,3
2,5 15,5 9,13
4 9,6 5,75
6 6,46 3,83
10 3,87 2,25
16 2,42 1.44
25 1,55 0,913
35 1,11 0,657
50 0,775 0,487
70 0,555 0,322
95 0,408 0,242
120 0,324 0,131
150 0,258
185 0,210
240 0,160 0,095
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Tabnuua 11
[lonHoe conpoTHBAEHHE LENH (pa3a-HyAL 1A 4-KHIBHEIX KaDemnei
B IIACTMAaccOBOi o0omouke
Ceuenne Conpotuenenue, OM/km
KW KaDensd,
3 MarepHan #HILL
MM
AMOMHHHAN Menn
r tha3sel F HYJIS Z 1enu r dhassl ¥ HYIs £ 1enH
4x2,5 14,75 14,75 29,5 8,73 8,73 17,46
Ix4+1x2,5 2 14,75 23,95 5.47 8,73 14,2
4x4 9,2 9,2 18,4 5.47 5,47 10,94
Ix6+1x4 6,15 9,2 15,35 3,64 5,47 9,11
4x6 6,15 6,15 12,3 3,64 3,64 7,28
3x10+1x6 3,68 6,15 9.83 2,17 3,64 5.81
4x10 3,68 3,68 7,36 2,17 2,17 4,34
Ixlo+1x10 2,3 3,68 5,98 1,37 2,17 3,54
4x16 2,3 2,3 4.6 1,37 1,37 2,74
3x25+1x16 1.47 23 3,97 0.873 1,37 2,243
4x25 1.47 1,47 2,94 0,873 0.873 1,746
4x35+1x16 1,05 2,3 3,35 0,625 1,37 1,995
4x35 1,05 1,05 2.1 0,625 0,625 1,25
3x50+1x25 0,74 1,47 2,21 0,436 0.873 1,309
4x50 0,74 0,74 1,48 0,436 0.436 0,872
IxT0+1x25 0,527 1,47 1,997 0,313 0.873 1,186
3x70+1x35 0,527 1,05 1,577 0,313 0,625 0,938
4x70 0,527 0,527 1,054 0,313 0.313 0,626
3x95+1x35 0,388 1,05 1,438 0.23 0.625 0,855
3x95+1x50 0,388 0,74 1,128 0,23 0.436 0,666
4x95 0,388 0,388 0,776 0,23 0,23 0,46
3x120+1x35 0.308 1,05 1,358 0,181 0,625 0,806
Ix120+1x70 0.308 0,527 0,835 0,181 0.313 0.494
4x120 0.308 0,308 0,616 0,181 0,181 0,362
Ix150+1x50 0.246 0,74 0,986 0,146 0.436 0,582
4x150 0.246 0,246 0,492 0,146 0,146 0,292
3x185+1x50 0,2 0,74 0.94 0,122 0.436 0,558
4x185 0,2 0,2 0.4 0,122 0,122 0,244
4x240 0,153 0,153 0,306 0,09 0,09 0,18
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Tabmuua 12

[TonHoe pacueTHOE CONPOTHBICHHE LEMH (pa3a-HyAbL A 3-KHIBHLIX Kabenei
IPH UCNOIL30BAHHH ATIOMHHHEBOH 000I0UKH B KAYECTBE HYJICBOIO [POBOIHHKA

Ceuenne Conpotupnenue, OM/kM
KU Kade- Marepuan xuns
5, MM AMOMHHHH Menn
r (hasml r HyIA Z uenn r (hasel r HYIA Z uenu
3x6 6,46 1,045 1,505 3.83 0,985 4,815
3x10 3,87 1,038 4,708 2,28 0,876 3,156
Ixl6 242 0,775 3,195 1,44 0,748 2,188
3x25 1,55 0,691 2,241 0,918 0,679 1,597
3x35 1,11 0,616 1,727 0,697 0,610 1,287
3x50 0,775 0,498 1,273 0,458 0,492 0,950
3x70 0,555 0,410 0,965 0,325 0,405 0,734
3x95 0,408 0,321 0,729 0,242 0,357 0,699
3x120 0,324 0,328 0,652 0,919 0,325 0,516
3x150 0,258 0,268 0,526 0,164 0,264 0,413
3x185 0.210 0,241 0,451 0,124 0,239 0,363
Ix240 0,160 0,215 0,375 0,095 0,212 0,307
Tabnuua 13

ITonnoe pacHcTHOC COMPOTHBICHHUC 1CITH EITa'Eﬂ-I]}-'J'Ih

A 4-mHIBHEIX Kabeneii ¢ YUETOM IMPOBOIHMOCTH ATIOMHHHEBOH 000I0UKH

Conpotusnenue, Om/km

Ceucnne
~ Marepuan #uIbl
Al xanﬂc- AMIOMHHHEA Mens
s MM r HyIs r Hyis +
r thassl oBomoHK Z uenu r haznl 000K Z uenu

Ix6+1x4 6.46 0,867 7,327 3,83 0.762 4,592

Ix10+1x6 3.87 0,738 4,608 2,28 0,665 2,945
Ixl6+1x10 242 0,564 2,984 1.44 0.489 1,929
Ix25+1x16 1,55 0.477 2,027 0,918 0.412 1,33
Ix35+1x16 1,11 0,405 1,515 0,657 0.357 1,014
3x50+1x25 0,775 0,320 1,095 0,458 0,275 0,733
3IxT0+1x25 0,555 0,282 0,837 0,329 0.247 0,576
3x95+1x35 0,408 0,253 0,661 0,242 0.217 0,459
Ix120+1x35 0,324 0,237 0,561 0,191 0,202 0,393
Ix150+1x35 0,258 0,193 0,451 0,154 0.166 0,320
Ix185+1x50 0,210 0,18 0,39 0,124 0,155 0,279
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Tabmuua 14

CeugHue Tox ognodaznoro K3, A
dasmoiiskamer | 100 | 200 | 300 | 400 | 600 | 800 | 1500 [ 3000
kaens, My’ PasMep nosocel, MM
b 25x3 25x3 25x3 25x3 25x3 - - -
10 25x3 25x3 25x3 25x3 25x3 25x%3 - -
16 25x3 25x3 25x3 25x3 25x3 25x3 25x3 -
25 40x4 40x4 40x4 40x4 40x4 40x4 25x%3 -
35 60x4 40x4 40x4 40x4 40x4 40x4 40x4 -
50 80x4 80x4 60x4 60x4 60x4 60x4 40x4 40x4
70 - - - 80x4 60x4 60x4 60x4 60x4
95 - - - - S0x4 80x4 B0x4 80x4
120 - - - - S0x4 80x4 B0x4 80x4
150 - - - - - 80x4 B0x4 80x4
185 - - - - - 80x4 80x4 80x4
240 - - - - - - - 80x4
Tabnuua 15
[Tonnoe pacdeTHOE CONPOTHRICHKE 1IEMH (pa3a TPEXKNUIBHOTO Kabems
C AMOMHHHEBRIMH KHJIaMH — 0DpaMIIcHHE KaDeIBHOTO KaHama
u3 yrnoeoii ctamn 50x50x5
CeucHue Conpotupncune, OM/EM
Kadens, Tok oanodasnoro K3, A
MM 100 200 300 500 600 700 1000 2500
3x6 7,46 7,37 7,26 7,11 - - - -
3x10 4,87 4,78 4,67 452 4,49 - - -
3x16 3,43 3,34 3,23 3,08 3,05 3,02 2.09 -
3x25 2,57 2,48 2,37 2,22 2,19 2,16 2,13 -
3x35 2,15 2,06 1,91 1,80 1,77 1,74 1,71 1,67
3x50 1,85 1,76 1,65 1,50 1,47 1,44 1.41 1,37
3x70 1,66 1.57 1.46 1,31 1,28 1,25 1,22 1,18
3x95 1,55 1.46 1,35 1,20 1,17 1,14 1,11 1,07
3x120 1,50 1.41 1,30 1,15 1,12 1,09 1,06 1,02
Ix150 1,46 1.37 1,26 1,11 1,08 1,05 1,02 0,98
Ix185 1,44 1,35 1,24 1,09 1,06 1,03 1.00 0,96
Ix240 1,42 1.33 1,22 1,07 1,04 1,01 (0,98 0,94
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Tabmuua 16

[lonHoe pacueTHOE CONPOTHBICHHE LIeNH (Ja3Has &Ha kabens
METAIIOKOHCTPYKLIMH U3 CHAPEHHOH YIIIOBOH CTAIH

Conportusnenue, OM/KM
PacCTOSHHE Pazmep yrnoBo# cTanm, MM
Ceuenue MY 2(75x75x8) 2(100x100x3)
kabens, T o 2(100x100x10)
2 KabeneM u —
MM o l'ox oanodasznoro K3, A
epoii, u 1000, 1000,
100 500 2500 200 500 2500
Ix6 0,2 7.06 6,9 - 6,9 6,81 -
' 2 7.09 6,93 - 6,93 6,84 -
0,2 4,49 432 - 4.32 4,23 -
Ix10 -
2 4,54 4,37 - 4,37 4728 -
Ix16 0,2 2.95 2.89 - 2,88 2,79 -
2 3,04 2,97 - 2,95 2,86 -
125 0,2 2,2 2,03 1,92 2,02 1,93 1.84
2 2,31 2,13 2,03 2,12 2,03 1,94
1x35 0,2 1,78 1.6 1,5 1,6 1,51 1,42
2 1,91 1.73 1,63 1.72 1,63 1.54
Ix50 0,2 1,48 1.30 1,19 1.29 1,2 1,1
) 2 1,63 1.45 1,35 .44 1,35 1.26
3x70 0,2 1,28 1,1 0,99 1.09 1,00 0,9
2 1,45 1.27 1,17 1.26 1,17 1.08
1x95 0,2 1,15 0,97 0,87 0,95 0,87 0,78
2 1,34 1.17 1,06 1.15 1,06 0,98
1x120 0,2 1,07 0,9 0,79 0,89 0,79 0,7
2 1,27 1,1 1.0 1.09 1,0 0,91
%150 0,2 1,02 0.84 0,74 0,82 0,74 0,65
2 1,22 1.05 0,96 1,04 0,95 0,87
1x185 0,2 0,98 0.8 0,7 0,79 0,7 0,61
) 2 1,19 1.02 0,92 1.01 0,92 0,84
0,2 0,93 0.76 0,66 0,75 0,65 0,57
3x240
2 1,15 0,98 0,89 0,97 0,89 0,81
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Tabnuua 17
[Tonnoe pacdeTHOE CONPOTHBIICHHUE LIENH (ha3a TPEXIKHIBLHOTO Kabens
¢ AMOMHHHEBLIMH KHIAMU — IBYTABPOBad DATKA

Conporueneuue, OM/km
Covetne Paccrosanue _ Pasmep Oanku, Mm
- MEKTY 120x75x5, 120x64x4,8 |  450x160x8,6 | 600x190x11,1
Kabensd, -
iy kabemeMm u Tok onnodaznoro K3, A

thepMoii, M 100 200, | 600, | 1200, 300 400, | 1000, 400 700,
300 | 800 | 1500 500 | 3000 3000

%6 1 6,91 | 7,17 - - 6,7 - - 6,62 -

5 6,93 | 7,20 - - 3,76 - - 6,64 -

3x10 1 4,34 4@1 4,48 - 4,1} 4,19 - 4,04 -

5 4,39 | 4,66 | 4,52 - 4,16 | 4,22 - 4,07 -
116 1 2,92 | 3,20 | 3,06 - 2,69 | 2,75 - 2*5_9 2,67
5 298 | 3,26 | 3,12 - 2,75 | 2,81 - 264 | 2,72
3325 1 2,09 | 2,37 | 2,23 - 1,85 | 1,91 | 1,87 | 1,74 | 1,82
5 2,17 | 2,46 | 2,32 - 1,93 | 1,99 | 1,95 | 18] 1,89
1435 1 1,68 | 1.97 | 1,82 - 143 | 1,49 | 145 | 1,32 | 1,41
5 1,79 | 2,07 | 1,93 - 1,53 | 1,59 | 1,55 | 141 1,50
3%50 1 1,39 | 1,68 | 1,53 - 1,14 | 1,20 | 1,16 | 1,01 1,11
5 1,52 | 1.80 | 1,66 - 126 | 1,32 | 1,28 | 1,12 | 1,23
3570 1 1,21 | 149 | 135 | 1,21 [ 095 | 1,01 | 097 | 0,82 | 0,92
5 1,35 | 1,62 | 149 | 1,35 [ 1,09 | 1,15 | 1,11 | 095 | 1,06
1495 1 1,1 | 1,38 ] 1,24 1,1_ 0,84 | 090 | 0,86 | 0,7 0,81
5 1,25 | 1,52 | 1,38 | 1.25 [ 0,99 | 1,05 | 1,01 | 085 | 0,95
1x120 1 1,03 | 1.31 | 1,17 | 1,03 | 0,77 | 0,83 D,?‘Qf 0,64 | 0,74
5 1,19 | 1,45 | 1,32 | 1,19 | 093 | 1,00 | 096 | 038 0.9
3x150 1 098 | 1,26 | 1,12 | 098 | 0,72 | 0,79 | 0,75 | 0,58 | 0,69
] 5 1,14 | 1.41 | 1,28 | 1,14 | 0,89 | 096 | 092 | 0,75 | 0,86
1% 185 1 094 | 1,22 | LLO8 | 094 | 0,69 | 0,75 | 0,71 | 0,55 | 0,66
5 L1l | 1,37 | 1,24 | 1,11 | 086 | 093 | 089 | 0,73 | 083
1x240 1 091 | 1,18 | 1,04 | 091 [ 0,65 ] 0,72 | 0,68 | 0,52 | 0,62
5 1,08 | 1.32 | 1,21 | 1,08 | 0,83 | 0,89 | 0,85 0.7 0.8

6 Pacuernnie CONMpOTHBJIEHHA HNTHHONTPOBOI0OB

AKTHBHOE CONPOTHBICHHC WIMH MoAcyuThIBacTca 1no gopmyae (4). B tadn. 20
MPEICTABICHE 3HAYCHHS AKTHBHOTO CONPOTHBRICHNA ockux wmH npu 70°C.

BuyTpenHee HHAYKTHBHOE CONMPOTHBICHHE IIHH M3 ATIOMHHHA H MEIH MPH pacuec-
Tax O0BIYHO HE YYUTHIBACTCA BBHAY €ro HeOOILIIOH BEeIHYHHBI.

Jlns mojcueTa CONPOTHBACHHI OTKPHITLIX 4-MPOBOJHBIX MIHHONPOBOAOB aKTHBHOEC
CONpoTHBIEHHE LenH dasa — HyleBas mHHA npuHAMaeTca no tadn. 20, a BHeLIHEe HHIYK-
THBHOC CONMPOTHBICHHE NOJACYHTLIBaCcTCA 10 (hopmyne [5]

X'=0,29-1g %, (6)
gf_l
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rae d — paccTOAHHE MEIKIY HIHHAMH, M; g — CPeJHCE TI'eOMETPHYECKOE paccTOSHUE IUIO-
maaM cedeHuA (passl OT camMoil cedd U1 0IHHOYHOIT ITHHEL, M.
Jlna MHHEI TPAMOYTOIBHOTO CEUEHUS CO CTOpOHAMH b H /i, M

go=02235(b + h). (7)
Jlns mIMHEB KBAAPATHOTO CEYEHHA CO CTOPOHOIH b = fi, M
2, =0.44705-h. (8)
Jlns TpyOuaToil IMHBI KBAJPATHOTO CEYCHHA
= 0,68-Ca,, (9)

e 6, — Hapy:#Had (BHCIIHAA) CTOPOHA KBagpaTHoro cedeHus, M; C — koadpuument, onpe-
nensieMelii o tadn. 18,

Tabnuua 18

OtHoleHHe BHYTPEHHCH W BHEIIHCH CTOPOH Jupncnne KoobduIEenTS C
TpyOBI KBAJPaTHOTO CEUCHHA

0,0 0.7788
0,1 0,7825
0.2 0,7930
0,3 0.8087
0,4 0.8286
0,5 0.8519
0,6 0.8778
0,7 0.,9058
0,8 (0,9358
0,9 0.,9672
1,0 1,00

Tabnuua 19
3uaueHua cpeIHHX NeOMETPHYECKHX PACCTOAHHMIL 11s Hanbonee
HACTO }’HUTpCﬁHHCMLIK MaKcTOR IIHH C 3330[)3[\{[“] MC)K,E[}’ IMIHHAMH,
PABHBIMH TONILIHHE IIHHLL, TPHBEICHE] B Taba. 18

C 2 CPCJI[CC TCOMCTPI’]'-ICCI{DC pacc*roﬁm{c MIo-
CHCHHC [MAKCTA, MM s
HaaH cCUCcHHA MmakeTa OT CaMOH CCﬁH, CM

2(80x10) 1,53

2(100x10) 3.0

2(120x10) 3,45

3(80x10) 2,99

3(100x10) 3,50

3(120x10) 3,95
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Tadmana 20

AMIOMHHHEREIE | Memnnnie
Paszmep, MM Tok
MOCTOAHHBIH [epeMEHHLIH MOCTOAHHEI [epeMeHHBIH
25x3 0,476 0,485 0,288 0,305
30x4 0,297 0,312 0,181 0,203
40x4 0,222 0,245 0,136 0,18
40x5 0,178 0,2 0,108 0,13
50x5 0,143 0,162 0,087 0,106
50x6 0,118 0,138 0,0725 0,0905
60x6 0,099 0,118 0,0603 0,078
60x8 0,0742 0,0895 0,0454 0,0588
80x6 0,0742 0,0895 0,0454 0,0588
80x8 0,0558 0,069 0,034 0,0457
BOx10 0,0446 0,0574 0,0271 0,0374
100x6 0,0592 0,0735 0,0362 0,0476
100x8 0,0446 0,0566 0,0271 0,0372
100x10 0,0357 0,0462 0,0194 0,0302
120x8 0,037 0,0476 0,0226 0,0314
120x10 0,0296 0,0384 0,0181 0,0253

Hpu MPHMCHCHHH 3-HPDBD,ZLI]DFO OTKPRITOTO IMHHOIIPOBOIA B Ka4YCCTBC HYICBOTO

NPOBOAHHKA OOBIMHO HCIONL3YIOTCH METANIOKOHCTPYKLHH 31aHHA WIH CHELHANLHO MpO-
JIOAKCHHEIE CTANEHEIE TTOI0CK.

Tounelii noacueT BHECHIHErO HHAYKTHBHOTO COMPOTHBICHHS B HTOM CIy4ac OYCHBb
3ATPYAHEH, 0cOOCHHO KOTJIA B KAYECTBE «HYIA» HCIOML3VIOTCA METAUIOKOHCTPYKIHH 3/1a-
Hus. [lng npubnmKeHHOTO ONpeeneHns BHEUIHETO HHAYKTHBHOTO COMPOTHBICHHA PEKO-
MEHIYeTCd MONLI0BATECA KPHBEIMH pHeyHKA | ¥ tabmuueit 9. ConpoTHBIeHHe onpeaens-
eTcd [0 MAKCHMANILHOMY CEUEHHIO NMPOBOJIHHKA, IPHUBEICHHOMY B KPHBLIX, HE3ABHCHMO OT
CCUCHHA UIMHBI OTKPLITOTO HIHHOTPOBOJAA, @ TAKKEC KOHCTPYKLHH M CCUCHHS HYJICBOTO
NPOBOIHHKA.

Ina oGneruyenns onpeielneHus MOJHOND PACUYETHOTO CONPOTHBICHHS Lenu (haza-
HYITb OTKPHITHIX 3- H 4-TPOBOIHBIX aMIOMHHHEBBIX IIHHOTIPOBO,I0B NMPHBEACHEI B Tabm. 21,
22,23 (ua ocuosanuu [7]).

Meroauka pacuera aKTHBHOIO M BHYTPCHHEIO CONPOTHBICHHII HYIEBLIX IIPOBOI-
HHUKOB, BBITIOMTHCHHBIX W3 CTAJHN, IPHBOIMTCA B pasaence 7.

3HaueHHA COMPOTHBIACHHH 118 WIHHONPOBOAOB NMpUHUMAanHck no gaHuasiM LITTKD
TpecTa IICKTPOMOHTAXKKOHCTPYKINA, HOoMeHEnatypel ['DM mu 3aBogo-usroroButesneii
HIHHOTIPOBOIOB.
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Tabnuua 21

[lonnoe pacucTHOC CONPOTHBIICHHE HEMH fpﬂ‘.'ia-l[}-’ﬂh OTKEPBITBLIX
4-1'[1'}0130.5.]1“){ HIHHOMIPOBOJ0B, BEIMOMHCHHLIX aIIOMHHHEBBIMH NIHHAMH

Conpotuenenne, OM/EM
Pasmep da3ubix H HYIEBBIX PaccTosnne Me:KIy HYICBOH ITHHON H Kpaiinei da3snoi
LIHH, MM LIHHOH, MM

200 750

30x4 0,79 0,90
30x5 0,69 0.81
40x4 0,66 0,78
40x5 0,59 0,72
50x4 0,57 0,7
50x5 0,52 0,66
60x5 0,47 0,61
60x6 0,44 0,59
B0x6 0.39 0,54
80xH 0,36 0,52
100x6 0,34 0,50
100x8 0,33 048
100x10 0,32 0,43

Tabmuua 22

[Honuoe pacueTnoe COIPOTHBICHHE LCTH 3-1'[pDBﬂ,EIIElH OTKPLITAA MarHcTpalilb
METAIINTOKOHCTPYKIIHA H3 CHﬂpC]III{Jﬁ }TJDBDFI CTallHu

Conportusnenne, OM/KM
. Paccroanne Mexay
Ceuenne ma- dbepesoii u Haubomee Pasmep depmel, Mm
rUCTpaITH, P! y , 2(75x75x8) | 2(100x100x8)
ynaneHuoii haznoit — .
MM ——— I'ok ognodasznoro K3,A
" 1000 1250-2500 1000 1250-2500

0,2 0,72 0,69 0,63 0,80
3(40x4) 2 0.93 0.91 0.85 0,82
3(50x5) 0,2 0,65 0,62 0,56 0,53
T 2 0,88 0,85 0,80 0,77
0,2 0,6 0,57 0,51 0,49
3(60x6) 2 0.84 0.81 0.76 0,74
0,2 0,57 0,54 (0,48 0,46
3(80x6) 2 081 0,79 0.73 0,71
0,2 0,55 0,52 0,46 0,45
3(100x6) 2 0,79 0,77 0,71 0.69
0,2 0,54 0,51 0,45 0,43
3(100x3) 2 0.78 0,76 0,70 0,68
0,2 0,53 0,50 0,44 0,42
3(100x10) 2 0,78 0,75 0,70 0,68

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQl...
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Tabnuua 23
[TonHoe conpoTHBASHHE LENH 3-TTPOBOIHAA OTKPLITas MArHCTPATb — NOAKPAHOBAS

Paccroanue Conportusnenue, OM/km
Ceuenue MeKIy Dankoi u Pasmep cransnoro npoduns, Mm
MATHCTPAIH, Hanbonee 450x160x8.6 | 600x190x11.1
MM yaanenHoil (aznoi Tok ognodaznoro K3, A
IIUHOH, M 1000 1 500-3000 1000 2000-3000
1 0,71 (.68 (.66 0,63
3(40x4) 5 0.87 0.85 0.83 0,80
3(50x5) 1 0,64 0,62 0.60 0,57
T 5 0,82 (.80 0,78 0,75
1 0,61 0,58 0,57 0,54
3(60x6) 5 0,79 0.76 0.75 0.72
1 0,58 (.55 0.54 0,51
3(80x6) 5 0,76 0.74 0.73 0,70
1 0,56 0,53 0,52 0,49
3(100x6) 5 0,74 0.72 0.71 0,68
1 0,55 0,53 0.51 0,48
3(100x8) 5 0,73 0.71 0.70 0,67
1 0,54 0,52 0,50 0.48
3(100x10) 5 0,73 0.71 0.69 0,67

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQl...
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Tabnuua 24

Tun

Hom.

Konctpykunsa

Conporusnenne daznas WHHA — HYJIb, OM/KM

AKTHBEHOC F

HHIYETHBHOC X

HIHHOMPOBOAA | TOK, A n::-:}n;?;)ﬂnrgﬂa thaza | nyns | dasa | Hymb Zy Zu
Vi Fy Ly Xp
HIMAS9-HY3 | 2500 0,032 | 0,07 | 0,084 | 0,046 - 0,165
HIMAS9-HY3 | 4000 | 1Ba onopumix | 0,017 | 0,07 | 0,084 | 0,046 - 0,16
HIMABR-HY3 1600 amoMunne- | 0,034 | 0,111 | 0,023 | 0,212 - 0,276
HIMABR-HY3 | 2500 BBLIX YTOJIKa 0,02 0,07 0,02 | 0,046 - 0,111
HIMABR-HY3 | 4000 0,013 | 0,07 | 0,015 | 0,046 - 0,12
HIMAL6Y3 1000 0,059 - 0,009 - 0,059 | 0,125
HIMALGEY3 1600 BOKOBLIC 0,03 | 0,037 | 0,014 | 0,041 | 0,033 | 0,087
HIMAT3IY3 1600 —— 0,031 | 0,041 | 0,017 | 0,081 - 0,123
HIMAT3ITY3 1600 0,037 | 0,049 | 0,02 0.1 - 0,148
HIMA73Y3 1000 0,058 | 0,037 | 0,05 [ 0,091 - 0,096
m”;i?;%géj 250 0.21 0,12 0,21 0,207 - 0,55
HIPA73Y3 400 0,15 | 0,162 | 0,17 | 0,164 - 0,49
HIPA73Y3 600 0.1 0,162 | 0,13 | 0,164 - 0,29
LIPTT ¥3 250 Hynesas 0,21 - 0,21 - 0,3 0.4
HIPIT V3 400 | muna suytpu | 0,15 - 0,17 - 0.23 | 0,35
LIPIT V3 630 KOAYXa 0,08 - 0,11 - 0,14 | 0,162
LHIPM-T75V3 100 0,52 - 0,07 - 0,525 | 1,07
IHTM-76Y3 100 0.4 - 0,42 - 0,58 -
HIOC-73¥3 100 0,52 - 0,07 - 0,525 1,07
HIOC-80Y3 160 54 5.4 0,05 0,05 5.4 5.4
HITA-75Y3 250 BOKOBLIC 0,474 - 0,15 - 0,498 -
HITA-75Y3 400 UTAHKH C 0,217 - 0,17 - 0,254 -
HITM-73¥3 250 R 0,315 - 0,18 - 0,36 -
HITM-72¥3 400 0,197 - 0,12 - 0,23 -
¥
LULUTT_;‘E&Z 250 - 0,2 - 0,21 - 0,29 -

7 PacueTHLIe COMPOTHRICHHA CTAJILHLIX MPOBOJHHKOB

OcobeHHOCTRBIO CTAILHEIX POBOJAHUKOBR ABIAETCH OTHOCHTENLHO HH3KAA Y/eIbHAs
MPOBOJAMMOCTE W HEJIHHCHHAS 3aBHCHMOCTEL MPOBOAMMOCTH MPH NEPEMEHHOM TOKE, Ha KO-
TOPYIO BIHAET IIIOTHOCTE TOKA M OTHOLIEHHE NEepHMETpa K cedenHio. [lposoanmMocts Bos-
PACTACT C YBEAHUECHHEM TLIOTHOCTH TOKA (A/MM’) H HMEET OTHOCHTEILHO GOIIBIIHE 3HAUE-
HHSA C YBEIHYCHHEM OTHOILCHHSA NIEPHMETPA K CEHECHHIO.

UYem Gonbiue 5To nmocneaHee OTHOLIEHHE, TEM MEHBLIIE OKA3LIBACTCS BIHAHHE [0-
BCPXHOCTHOTrO pihexTa.

HecMoTps Ha HH3KYIO NIPOBOIHMOCTE, CTAILHEIC TIPOBOIHHKH HCIIOILIYIOTCA B Ka-
YECTBE 3a3eMIAIOLUINX IPOBOJHHKOB JUIS KOPOTKHX paccroanuii. B ocnosnom, nna ueneii
3a3EMICHHS HCTIOJIBL3YETCS MOI0COBasA CTallb, HMCIOLIAN [0 CPABHEHHIO ¢ KPYyTrnoi Gonbluce
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OTHOMICHHE MNEPHMETPpAa K CCUCHHID, TO CCTL Sﬂﬂblﬂ}"]() OpOBOAHMOCTE IIPH TOM AKC CCUC-
HHH, d TAKWE CTAlIbHLIC Tp}’ﬁhI NpH NpOKITAIKE B HHX MPOBOIOE.

AKTHBHOE CONNpOTHBJIEHHE

B nacrosuiee BpeMa B 3aBHCHMOCTH OT YCIOBHI MPOKIaAKH W KJIacca NOMCIICHHH
MO0 B3PLIBOMNOKAPOONACHOCTH A 3JICKTPONPOBOI0OK NMPHMEHAIOTCS BOJOTA30MPOBOIHEIC
TpyOel o ['OCT 3262-75 u ronkocTenusle ceapusie Tpyos no 'OCT 10704-76.

CpaBHHBasg CONPOTHBICHHMA CTANBHBIX TPYD NpH OJHHAKOBOH IUIOTHOCTH TOKa,
MOKHO BHCTb, YTO OHH UMEIOT DonbuIoe pasnuuue (cMm. tabm. 26, 27).

Onnako, npH onpeacJeHHH HX CONMPOTHBICHHA NPH 0JHHAKOBOM TOKE 3TO Pasiii-
UHE HE3HAYUTEILHO U HE HpeBbiaet 7%.

ITa NOTPEIIHOCTE, YUHTBIBAA NPHOIHKEHHOCTE HCXO/AHBIX JAHHBIX, JISHKHT B IIpe-
aenax 10% TouHOCTH, IPHHATHIX B aHAOTHYHBIX pacueTax.

[locne obpaboTkn MMeOIHUXC B IHTEPATYpPe AaHHBIX M0 CONPOTHBICHHIO CTallb-
HBIX TPYO (KaK pacueTHBIX, TAK H IKCICPHMEHTANIBLHLIX) Ha pHC. 2 MPHBCACHE] YHHBEPCAIb-
HLIE KPHBBIC 1715 OTIPE/ACICHHA aKTHBHOTO COTIPOTHBICHHA CTANBLHELIX TPYO ¢ 0JJHHAKOBBIMH
YCIOBHBIMH MPOXOAaMH I BCEX COPTAMEHTOB, KOTOPBIC MPHMCHAIOTCA B HACTOSIICE Bpe-
MA [T JACKTPONPOBOIOK.

B Tadbn. 25 npHeeaeHEl COMPOTHBICHHS HICKTPONPOBOJOK B CTAILHLIX TpyDax. B
3TOH TabIHie U1g Onpeae/cHis CONPOTHBICHHS CTANBHEIX TPYO HCIONB30BAHCE KPHBBIC
pHC. 2, @ MX CONPOTHBJICHHE ONpPEIeIAnochk NpH Toke oaHodaznoro K3, obecneunsaiommnm
HajlexHOe cpabaTelBaHNE 3alMTHOIO annaparta (aBToMara ¢ KOMOHHHPOBAHHEIM PaclelH-
TeACM), YCTAHOBICHHOTO B Ha4alc AHHHH. YCTaBKa aBTOMAara NPHHHMAIACH MPHMCEPHO
PaBHOH JOMYCTHMOH HAarpysKe Ha NPOBOJ JaHHOTO CCUCHHUA.

Ecnu nanneie tadn. 25 1nd KOHKPETHBIX YCIOBHI He MOAXOAAT (HampuMep, IO ce-
YCHHIO NMPOBOJHHKA), 3Ta LCNb JOMKHA OBITH MEpecHHTaHa /Ul KOHKPETHBIX YCIOBHIH MO
Tadn. 7 u puc. 2.

MoryT BCTpeTHTECS COY4aH, KOT/A M0 KPHBEIM PHC. 2 HENb3f ONPEICIHTE COMPO-
THBIICHHE TPYOBI NpH OoNBIIHX ToKaxX. B aToM caydae nonycTHMO NPHHHMATE 3HAYCHHE 110
nocneaHeit Touke kpuBoi. Ilorpemnocts OyaeT HeBeNHKA H AONYCTHMA B TAKOTO poja pac-
yeTax.

KpHBbIe aKTHBHBIX CONPOTHBICHHH CTANBHBIX NONOC KPYTIIOH H NpodHIbHOH cTa-
m (puc. 3, 4, 5) nocTpoeHs! Mo JauHeIM [15].

Kpuseie qna OMM3KMX 1O cedeHHIO cTanbHBIX nonoc (Hanpumep, 100x6 u 100x8)
ABIAIOTCA 00IHMH, XOTA HX CONMPOTHBICHHA HECKONBKO PA3JIHYHBI NPH OJHHAKOBOI MI0T-
HOCTH TOKA, HO [TOYTH O/IHHAKOBLIC MPH OJHOM H TOM € PACUETHOM TOKE.

Ha Bcex kpHBEIX puc. 2-5 118 CTATBHLIX MPOBOJHHKOB YKA3aHEI TOJIBKO AKTHBHBIC
conpoTHenenHa. Buyrpennee muaykTueHoe conpoTusacHue (X', OM/KM) HaxoauTcs u3
COOTHOLICHHA

X" =0.6:R,, (10)

MpH 3TOM

Z= ,J"X” +R," =/(0,6-R,) +R, =1165R,. (11)

B cnydae MCMONL30BAHMA B KaYECTBC HYJICBBIX NPOBOJHHKOB CTPOHTCIBHBIX Me-

TaNNOKOHCTPYKUMI 11000#H Kongurypauus (MoAKpaHoBLEIe NYTH, (DepMbI, KOTOHHEL) HX CO-
NPOTHBIICHHE ONpeIcaseTcs N0 KPHBLIM puc. O 1M no tadn. 27. 28, 29,

Kpuseic ua puc. 6 npuseaensl aia (=20°C. Ilpn weoOXoauMoOCTH nepecdera Ha

JApYrHe TEMIEPaTyphl BEIMYMHA AKTHBHOrO conpoTHBieHus (OM/KM) onpeaensercs o

(popmyne:
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R, =R, |1+0,003¢° -20)], (12)

rae R, — CONPOTHBICHHE MPOBOAHHEKA 10 KPHBLIM pHC. 6, OM/KM.
AHANOTHYHO NEPECYHTHIBAETCA M BEJIHYHMHA BHYTPEHHErO HHIYKTHBHOIO COMNPO-
THBACHHS X .

VHUBEPCANLHBIE KPHBLIE 1715
OTpeneneHns AKTHBHOTO COMPOTHBIEHIA
CTANBHLIX TPYO (R,)
Ko Onem

N
l NERW
4\ -

| X" = 06R,
\ | Z=1165-R,

| -

=
{;afl}

A
/f i %51 [ P
A7 |

7
AT
T

-ﬁ? d-"{’:;,—r' |

R\Qm&w
T2 T

t;'{‘:ry i

- >
O 700 200 300 Y00 Sow £08 Jog FOg 800 {000 (rdd (200 g
Puc. 2
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Tabnuua 25
PacueTHOE COMPOTHBICHHE TIETTH
(hazHbIil AMOMHHHEBLIH NpoBOJ — cTankHasg Tpyda

Y CIIOBHEIH , ,
L e Conpotuenenue, OM/km
E £ = | npoxox TpyGel )
é e = PacueTHui
s o = . TOK 0AHO-
- =" haznoro =
E = :
S T MM JI0HM | DpoBOaa TPyOL ry t R, | =060 Z, agmoro
= § T R, K3, A
& T v Fi R,
= =
)5 15 1/2 15 4,04 19,04 2,42 19,2 50
- 20 3/4 15 3.1 18,1 1,86 18,25
4 15 1/2 9,36 3.1 12.46 1,86 12,6 100
20 3/4 9,36 2,68 12,04 1.6 12,15
6 15 1/2 6,25 2.6 8,85 1,56 8.9 150
20 3/4 6,25 23 8.55 1,38 8,64 }
10 20 3/4 3,74 23 6,04 1,38 6.15 150
16 25 1 2,34 1.5 3,84 0.9 3,94 300
25 25 1 1,5 1,15 2,65 0,69 2,74 400
35 40 1/ 1,07 1,05 2,12 0,63 2,2 400
50 40 1, 0,75 1,05 1,8 0,63 1,9 400
70 50 2 0,536 0.85 1,386 0,51 1,48 500
05 70 2, 0,395 0,54 0,935 0,32 0,986 800
120 70 2, 0313 0,54 0,853 0,32 0,915 800
70 2 0,25 0,50 0.75 0,30 0,81
130 3 3 025 | 045 | 070 | 027 | 075 | 000
180 80 3 0,203 045 0,653 0,27 0.7 1000

Tabnuua 26
Conporuenenne Bogorazonporoausx Tpyd no 'OCT 3562-75

, . Conpotuencuue. OM/km
Yenopuweld | [lnomans —
LPOXOR, J— [InoTHOCTEL TOKA, A/MM
MM MM 0,5 , 1,0 _ 1,5 ,
R, X" L R, A" o R, A" Zn
15 160 341 2,05 | 398 | 255 | 1,53 | 297 | 2.06 | 1.24 | 2,40
20 207 2,67 1,60 | 3,11 | 2,02 | 1,21 | 2,35 | 1.59 | 095 | 1,85
25 309 2,02 1,21 | 236 | 145 | 0.87 | 1,69 | 1.14 | 0,68 | 1,33
32 399 1,58 095 | 1,84 | 1,12 | 0,67 | 1,31 - - -
40 489 1,32 0,76 | 1,54 | 0,93 | 0,56 | 1,08 - - -
50 625 1,07 064 | 1,25 | 0,76 | 0,45 | 0,89 - - -
70 B45 0,84 0,50 | 0,98 | 0,59 | 0,35 | 0,69 - - -
80 1120 0,67 040 | 0,78 | 048 | 0,29 | 0,56 - - -
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Tabmuua 27
ConpotuBnenue cTalbHBIX dekTpocBapHex Tpyd no ['OCT 10704-76
o Conporusnenne, OM/km
E g ™, il
& ; = [lnotHOCTE TOKA, A/MM
R 1,0 15 2,0 3,0
g |EF
= R, | X" | Z, | R, | X" | 2, | R, | X | Z, | R, | X7 | Z,
20x1,61 92,5 | 338 (2,03 394|284 (1,71 331|242 |145[282]2,14]1,29]2,52
26x1,8 | 1368|247 | 148 | 2882051231239 1.73|1.04(201[1,64]098]191
32x2 1705 1.99 | 1,19 232]1.,65|099 1,92 | 1.40 | 0.84 | 1,63 | - - -
47x2 | 2826 | 1,30 (0,78 | 1,51 | 1,05 0,63 | 1,23 | 0.95 | 0,57 | 1,10 | - - -
59x2 | 358 [ 1,02]0,62|1,19|0,83]0,50 (097 0,75[045|087| - - -
TaGmuua 28
ConpoTHBICHHE CTAlBHEIX MOJIOC
Conpotupnenue, OM/kM
Pasmep, [InoTHOCTB TOKA, A/MM”
MM 0,5 1,0 1,5 2.0
R, | X0 | Z, | R, | X7 | Z, | R, | X7 | £, | R, | A7 | Z,
20x4 5,24 | 3,14 | 6,10 | 420 ] 2,52 | 490 | 3,48 [ 2,09 [ 4,05 | 297 | 1,78 | 3,46
30x4 3,66 1220|1425 (291 | 1,75 (339|238 [ 143|278 |2,04| 122|233
30x5 33812031394 (256 1,54 (299|208 (125|242 - - -
40x3 3,05 1,83 356|254 1,52(1296|2,12 (127 248 | 1,81 ] 108|211
40x4 280 1,68 [ 326|224 | 1,34 | 2,61 | 1.81 | 1,09 | 2,11 | 1,54 | 0,92 | 1,80
50x4 228 1 1,37 (266 | 1,79 | 1,07 |1 2,09 | 1.45 | 0,87 | 1,69 | 1,24 | 0,74 | 1,45
50x5 2,10 1,26 (245 11,60 | 096 | 1,87 | 1,28 | 077 | 1,49 | - - -
60x4 1,91 | 1,15 [ 222 | 1,50 | 0,90 | 1,75 | 1,22 | 0,73 | 1,42 | 1,04 | 0,62 | 1,22
60x5 1,77 | 1,06 [ 2,06 | 1,34 | 0,80 | 1.56 | 1.08 | 0,65 | 1,26 | - - -
80x5 1.34 | 0,81 [ 1,56 | 1,04 | 0,62 | 1,22 | 0,82 | 0,49 | 096 | - - -
80x6 1.26 |1 0,76 | 1,47 10,91 | 0,55 | 1,06 | 0,75 | 045 | 087 | - - -
100x6 1.02 | 0,61 | 1,19 ] 0,73 | 0,44 | 0,85 | 0,60 | 0,36 | 0,70 | - - -
100x8 0,901 0,54 | 1,05]0,62|037]072] - - - - - -
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Tabnuua 29

Z | e Conporusnenue, Om/kM

- o ] E

L | &8 = [T10THOCTS TOKA, A/MM’

HER

g g % G«S 11“ 1"5 2"”
=

S |ET | R, | X | Z | R, | X | 2z |R | X |z | R | X | 2
5 20 (17.0(102 | 198|144 | 86511675124 | 745 (144|107 | 6,4 | 12,5
6 28 (13,7 82 (10| 112 67 | 13,1 | 94 | 565109 | 80 | 48 | 9.3
8 50 | 96 (575|112 75 | 45 | 874 | 64 | 384|745 53 |32 | 6,2
10 79 | 7.2 (432 84 | 54 |324| 63 42 | 252 49 - - -
12 | 113 | 5,6 [ 336|654 | 40 | 24 | 4,66 - - - - - -
14 | 154 (455273 53 | 3.2 |11.92| 3,74 - - - - - -
16 | 201 | 3,72 (223|434 2,7 | 1.6 3.1 - - - - - -
I8 | 255 | 3,18 | 1,91 | 3,71 - - - - - - - - -
20 | 314 | 268|161 3,12 - - - - - - - - -

Tabmuua 30

Pas- Conpotuenenue, OM/km

Mep, 100 A 200 A 400 A 600 A 800 A

NIM Rl'.’l | X‘“ ZIL R(I:I | r, le REIJ | X“ 'ZIL R(I:I | X“ ZI:I RI'.I | X“ | 2IIII

Yrnoeas

A0xd0xd Lo | 104 | 1.91 15 (092176 112 | 0.7 1,32 1 092 | 0,59 | 1,09 - - -

45x45x4 | 146 | 086 | 169 | 1,32 | 078 | 1,53 | L0 | 0,56 | LI5S | 0.86 | 0.47 | 0,98 - - -

S0x50x5 | 142 | 068 | 157 | 1,27 | 068 | 143 | 098 | 0,54 | 112 | 0,78 | 0.44 | 0,89 - - -

GIx63x5 | 068 | 038 | 078 10,92 1056 | 107 | 08 | 046 | 092 | 066 | 036 | 075 | 058 | 0,32 | 0,66

JeyraBposas

Na 12 034 1016 [ 038 [ 0,57 | 032|065 | 053 | 028 [058 | 044 1024 | 05 | 037 | 022|043

No I8 0211009 (025 (035|018 | 039 | 045 | 029 [054 0331024 | 045 | 031 | 02 [037

8 AKTHBHBIE CONMPOTHRJIEHHA NMEPEXOIHLIX KOHTAKTOB

[lpn onpenenenHn MONHOTO COMPOTHEIACHHA LicMH (aza-HyNs Mo (popmyne (2) He-
00X0MMO YYHMTBIBATH HE TOJBKO AKTHBHOC H WHIYKTHBHOC CONPOTHBICHHS BCEX WICMCH-
TOB KOPOTKO3AMKHYTOI LIENH, HO H AKTHBHBIC CONPOTHBICHHA BCCX MEPEXOIHBIX KOHTAK-
TOB B 3TOi LenH (Ha MIMHAX, HAa BBOJAX H BLIBOJAX aNMapaToB, Pa3beMHLIC KOHTAKTHI all-
Maparos, CONPOTHBICHHE AVvrH B MecTe K3, a Takske CONpOTHBICHHS KATYILCK PACLCMATE-
Jei aBTOMAaTOBR H MEPBHYHBIX 00MOTOK TpaHc(popMaTOpoB TOKa).

K comkaneHuio, 10 HACTOALIETO BPEMEHH HET ¢AHHOH PacHeTHOH METOIHMKH Y4eTa
nepexoansix conporusnenuii B cetax 0.4 kB. bonee toro, 'OCTamu u TV na Buikmouate-
M, pazbeIHHHTENH H nepexmodaten (Hanpumep ['OCT 2327-76) 3naueHus aKTHBHBIX
COTMPOTHBIICHHIT IMIaBHBIX KOHTAKTOB HE HOPMHPYIOTCS H NPH NPOH3BOJACTBE M3/ICIHI HE
KOHTPOJIHPYIOTCA.

Jlna npakTHYeCKHX pPAacyeTOB PeKOMEHIYeTcs Mob3oBaThed Tabnuuamm 32-36, B
KOTOPBIX TIPHBEJACHBE COMNPOTHBIICHHSA JJICMEHTOB AannapaTtoB N0 JaHHBIM  3aBOJ0B-
H3rOTOBHTEEH.
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[Ipn OTCYTCTBHH TAKHMX JaHHBIX JOMYCTHMO IOIb30BaThed Tadn. 31, rae npuseme-
Hbl YCPEIHCHHBIC COMPOTHUBICHHA KATYIICK paclenuTencii M rIaBHBIX KOHTAKTOB aBTOMa-
TOB ¥ pyOHnbsHHKOBR o [11], [12].

Tadmuna 31

ConpoTHBIEHHS KATYILICK pacleNNTeNeH H IIABHBIX KOHTAKTOR
ABTOMATOB H pYOHILHHKOB, MOM

HomuuansHei Karymkn pacremirenei Kourakr, »
ABTOMATOB
Tok, A rapu 65°C x nipu 65°C ABTOMATEI PyOunsHHKH

50 5.5 27 1,3 -
70 2,35 1.3 1,0 -
100 1.3 0,85 0,75 0,5
140 0,74 0,55 0,65 -
200 0,36 0,28 0,6 0.4
400 0,15 0,1 0.4 0,2
600 0,12 0,084 0,25 0,15
1000 0,1 0,08 0,12 0,08

1500-2500 0,06 0,05 0,05 0,04

r."_-I,J'ISI dBTOMATOR THIIA {{'BHCKTPD]I}} Ino JaHHBIM 3aB0OJA {(KD[ITE[KTO}’}}} COIMpOTHEIIC-
HHE OOHOTO MoK Ca {CDBMCCT]ID C BTLIMHBIM KD]ITHKTDM} OPHECHTHPOBOYHO MOKHO ITPHHH-

MaTk 1o tabm, 32,

Tabnuua 32

Homunanenslii Tok, Conportusnenue nomoca, MOM
Tun BeKTIOUATENA
A F AKTHBHOC X HHIYKTHBHOC
2-06 630 0,25 0,15
2-10 1000 0,15 0,076
I-16 1600 0.16 0,061
2-25 2500 0,12 0,05
2-40 4000 0,08 0,04

Janueie npuseaensl no nuckMy 3asoja «Konrakrop» Ne 38/JIKH ot 12.05.70 1.

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQl...

35/58



31.01.2021

https://docviewer.yandex.ru/view/176673990/?page=5&*=SAuRXMTnkp31govWLdo%2Ftw%2FJLiZ7InVybCl6InIhLWRpc2s6Ly8vZGlzay%2FQl...

index.php?action=dlattach;topic=19481.0;attach=28361

ConpoTHBICHHS KaTYIICK PACLCMHTENCH
apToMaToR AE2040M, MOwm

35

Tabnuua 33

HomMuHanbHBIH TOK, A AKTHBHOEC CONPOTHBICHHAT F HuayKTHEHOE CONPOTHBICHHE X
0.6 3,96 17,75
0.8 2,34 0,49
1,0 1,71 3,55
1,25 0,942 2,12
1.6 0,73 1,33
2,0 0411 0,94
2.5 0,305 0,53
32 0,173 0,33
4.0 0,121 0,23
5,0 0,065 0,14
6,0 0,051 0,08
8,0 0,036 0,06
10,0 0,025 0,04
12,5 0,014 0,02
16,0 0,0085 0,018
20,0 0,007 0,017
250 0,005 0,01

Hanneie npuseaens! no nuceMy Ne 11/2-264/178 ot 1.04.85 r. Yepkecckoro 3aBoaa

HBA.

Tabnuua 34

CDI’IPDTHB.'ICIIHFI pﬂCl.lCl'lHTCJ'ICﬁ H IIaBHEIX KOHTAKTOB aBTOMATOR, MOM

- Tun Homunanenerii | Conporuenenne nomoca, MOM
I'unm apToMaTa
pacLenHuTens TOK, A ¥ aKTHBHOC | X HHIYKTHBHOC
A3793, ) 250 0,12 0,073
A3794 MNOAYIPOBOIHHKOBBIH fjﬂﬂ 0,12 0,077
630 0,12 0,030
250 0,34 0.27
A3795, ) 320 f}._33_5 0,275
A3796 TeII0BOH 400 0,25 0,235
500 0,21 0,18
630 0,155 0,10
BAS5S1-35, 250 0,35 0,11
BA52-37, TENnI0BOH 400 0,172 0,104
BA52-39 630 0,099 0,078
BAS52-35, 250 0,38 0.13
BAS53-37, . . 400 0,10 0,102
BAS53-39, | MOYTPOBOAHNKOBLIH 630 0,068 0,12
BA53-41 1000 0,077 0,115

HMannetii npuseaensl no nuceMy Ne 310-7 ot 9.01.86 r. BHHH Dnexrpoannapar, r.

XapLKOB.
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Tabnuua 35

CD[’IPDTHBJ’ICI]HH FTaBHBIX KOHTAKTOB p}'ﬁH]’IL]II‘]l{DB H l'ICpCKJ'I]DHﬂTC:ICFI

Tun annapara

HomuHansHsli TOK, A

AKTHBHOE COIPOTHBICHHE
nomoca, MOM

P11 100 0.154

[111, PITILL, P21, [121, P31 100 0,186
P16, P19 250 0,132

112, 1122, P22, 1132, PIIL[32 250 0.161
PL, I1b, PI1b, 400 0,037

[TI15, PIILL, ITITLY 630 0,027

1000 0,035

1600 0,03

PE19 2500 0.014

4000 0,007

6300 0,006

Hanneie npuseaens! no nuckMam Ne 195 ot 25.12.85 r. Kopenesckoro 3aBoga H Ne

(05/3K-2334 o1 28.03.85 r. Tpoctaneukoro 3apojaa « DaekTponpubops.

Tabnuua 36

ConpoTtusicHHs NepBHYHLIX 00MoTOK TpaHchopmaropos Toka Thna TK, MmOm

HomunansHEIH TK-20 TK-40
TOK, A F AKTHEBHOE X MHIVKTHBHOE ¥ AKTHEHOE X HHAYKTHBHOE
5 260 386 660 T80
10 60,5 97 165 195
15 26,8 43 73 87
20 15,1 24,2 41 49
30 6,7 10,9 18,3 22
40 3,44 7.5 10,3 12
50 2.5 .88 6.6 7.8
73 1,1 1,74 2,94 35
100 0,625 0,97 1.65 1,95
150 0,275 0,426 0,73 0.86
200 0.136 0,304 0,41 0,49
300 - - 0,18 0,22
400 - - 0,131 0,18
600 - - 0,059 0,082

Y tpanchopmaropa TK-20 ot 300 A u Beime u TK-40 ot 600 A 1 BhIlIC NEpBHY-
HOil 0OMOTKOH cy:kUT HeDONBIIOH OTPE30K LIHHEL, B 9TOM C1y4a¢ HHIVKTHBHOC H aKTHB-

HOC COMPOTHBICHHA BCCHMA MAJILL.

Hpu NoacueTe CONpOTHBICHHA KOHTAKTOB [ICDﬁXD,ﬂHMD YUHTLIBATE COIIPOTHBIIC-
HHE OY¥TH B MCCTC KOPOTKOID 3aMBIKAHNWH, BCIHYHHA KOTOPOro Mo pasHieiM JIHTCPATYPHEIM

"erounukaM npuauMaetca 0,01 Owm 19, 20].
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[Ipn OTCYTCTBMH JOCTOBEPHLIX JAHHLIX O KOHTAKTAX H MX MEPEXOIHLIX CONPOTHB-
neHusAX B [3] pexomenayetcs npu pacdere TokoB K3 B cerax, nurtacMeix Tpancdopmaropa-
MH MoIHOCTEIO 10 1600 kB-A BKIIOYHTENBHO, YYHTEIBATE HX CYMMAPHOE COMPOTHBICHHE
BBEICHHEM B pacueT AKTHBHOTO CONPOTHBICHUSA:

1) nns pacnpeaeINTENBHBIX YCTPOHCTE HA cTaHIMAX H nofacTtanmuax 0,015 Ow;

2) Ana NepBHYHLIX LEXOBLIX PAacHpe/IeIHTENLHLIX MYHKTOB, KaK M HAa 3aKHMAax afn-
MapaToB, MHTACMBIX PATHANLHLIMA JTHHUSAMM OT IIUTOB MOJCTAHIHI WIH OT IIaBHBIX Maru-
crpaneii 0,02 Om;

3) Ans BTOPHYHBIX HEXOBLIX paclpe/e/INTeNLHLIX MYHKTOB, KaK H Ha 3aKHMAax an-
NapaToB, MUTACMBIX OT NEPBHYHLIX pacnpeacaIuTeasHeX nyHKTOB 0,025 OM:

4) nna annapaTypbl, YCTAHOBICHHOH HEMOCPEACTBEHHO ¥ NICKTPONPHEMHHKOB,
NOIYYAIONIHX THTAHHE OT BTOPHYHLIX pacipeaenuTeabiex myHkToB 0,03 O,

Onnako, Kak MOKA3BIBAIOT PE3YJILTATI PACHCTOB IS KOHKPETHLIX MPHMEPOB H BhI-
BO/BI B [16], BRlICIpHBEICHHEIC 3HAUCHHA MEPEXOIHEIX CONPOTHRICHHI KOHTAKTOB ABIIA-
I0TCS 3ABLIIICHHBIMH, 0COOGHHO JUId ceTeil, NMHTAOMMXCA OT TpPaHC(OPMATOPOB MOILIHO-
cteto Beime 1000 kB-A.

9 Onpeagenenne rpann JeicTBHA 3amHTEI 0T oanopasueix K3
B CETH ACHHXPOHHBIX WiekTpoasurareneii ¢ K3 poropom

[IY3, I'OCT, CCBT u ap. HOpMATHBHEIC JOKYMEHTBI NMPEIMHCHIBAIOT PA MEp 1114
MOBBIIICHHA 3ICKTPO- H BIPLIBOOE30NACHOCTH MICKTPOYCTAHOBOK HanpsaxeHHeM 1o 1 kB.

B coorserctenn ¢ 7.3.140 [1YD tpedyercs npoBepka MoIHONO cONpoTHBICHHS IIE-
nu (asa-"HylIb 08 BCEX ICKTPOINPHEMHHKOB, PacrolloKCHHLIX BO B3PBIBOONACHBIX 30HAX
B-1 1 B-Il n Buibopouno (1o ne menee 10% obuiero konnuecTra) 414 3NEKTPOIPHEMHHKOB,
PACTIOIOAKCHHLIX BO B3PBIBOOIIACHEIX 30HaX Knaccos B-la, B-16, B-Ir u B-lla n umerommx
HandoIbIICE CONPOTHRICHHE LCMH (a3a-Hylb.

B macrouiee BpeMA B NHTepaType OTCYTCTBYIOT CBEJACHHA O IPaHHLAX ACHCTBHA
3aIATEL OT oaHopasuex K3 B 3aBHCHMOCTH OT MOIHOCTH IEKTPOABHTATE NS (HINH APYTOTO
IMEKTPONPHEMHHKA ), & MPHBOJATCA JTHIIL TaODIHIE], THHEHKA H T.IL. A1 OoNpeaelcHHA rpa-
HHULI e iCTBHA 3allHTEI B 3aBHCHMOCTH OT CEYCHHA NPOBOJ0B H Kabeneii [14].

Tabn. 37, 38 naoT BO3MOKHOCTE ONPEACIHTE TPAHHIIB! ACHCTBUA 3allHTLI 1718 BCeil
IIKAIbl MOIIHOCTEH acHHXPOHHBIX IeKTpoaBHraTtenci cepun 4A, B, BAO2, Bp npn samm-
Te JTHHHIT K 2IEKTPOABHraTeNAM aBTOMATHYCCKHMH BHIKITHOYATEAAMH ¢ KOMOHHHPOBAHHBIM
pacLenHTeNIeM.

Tabn. 39 naeT BOIMOKHOCTH ONPEACIHTL TPAHHILI ACHCTBHA 3aIHTHI A8 CHH-
XpoHHBEIX ABHraTenci cepun 4A, 4AH npu samuTe MTHHEI K 21€KTPOABHraTeNaM aBTOMA-
THYECKHMH BBIKJIIOHATEIAMH ¢ MEKTPOMAarHHTHBIM PaclenHTeIeM.

Tadn. 38 paccuurtana ana TpancdopmaTtopa MowmuocTeio 1000 kBA co cxemoii co-
CIMHCHHA «3Be3aa-3Be3aa 12y,

OcTanbHble yeI0BHA aHATOTHYHEl IPHBEICHHBIM 114 Tabm. 37.

Tadn. 39 paccunrana ansa tpancdopmaropos mouHocTeid 1000 kBA co cxemamu
COCIMHCHHH «TPeYTOMBHHK-3BE3/1a» H «3BE3/1a-3BC3/1an.

Kabenu npunumanuce ananornuno tabn. 37.

B kauecTBe 3alIMTHLIX ANNApaToOB s ABHraTencii MOIHOCTEIO 10 55 kBT npunn-
MATHCE aBToMaTHdcckHe BeikmouaTendn AE 2043M., AE 2053M, AE 2063M ¢
Llle)=51, 53 120,

Hna neurarencii ceeie 55 kBt npunnmamuce asromarel A3700 ¢ [(1,,.)=2500A,
4000A. YcTaBku pacicnuTencH aBTOMATOB NPHHATE aHATOTHYHO Tadm. 37.
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Otpensnoii rpadoil npuBeAcHL NpeieibHBIE JUTHHBL IPH 3allUTe JHHHH aBToMa-
tamu ALIS0b ¢ 1,,(/)=10 In.p. IIpu nons3osanun tadbn. 39 neodxoaUMO NOMHHTB, YTO yC-
TaBKa 3NCKTPOMarHHTHOTO PacLENHTEN MPH 3allHTe THHHI K 371, asurateaam ¢ K3 poto-
pPOM He MO¥KeT ObITE MEHBIIE MYCKOBOTO TOKA, KOTOPEIT 00BYHO paBeH 6-7-KpaTHOMY 3Ha-
YEHHI) HOMHHAILHOTO TOKA JIBHTATEIA.

Tadn. 37, 38 nanbonee NpUMEHHUME! IIPH NPOCKTHPOBAHHH MPOH3BOJACTE XHMHUC-
CKOH M HedTeXMMHYECKOH NMPOMBIIIICHHOCTH ¢ B3PLIBOONACHBIMH 30HAMH, I1¢ HauDOIb-
Iee pacnpocTpaHeHHE MOTYYHIH PaJHAIbHBIC CXEMBI paclpeacacHia 1. SJHEPrHH C© CeTA-
MH, HMEIOLHMH [0 Beel ATHHE HEH3MEHHOE CeYCHHE M HETBEPTYIO Ay Kabend B KauecT-
BE HYIECBOTO MPOBOAHHKA, HO MOTYT OBITH PACHpPOCTPAHEHBl H HA MPOH3BOACTBA MAIIHHO-
CTPOCHHA U JIP. OTPACICi NPOMBIIIICHHOCTH,

Il PaBHIA MOIEBEIOBAHHAA TabJaHUAMH

1. Onpeaengercs cyMMmapHOe paccTosHHe oT McTouHuka nutanus 380/220 B no
1. ABMTATENA MO TPACCE TOKOMOABOAA HE3aBHCHMO OT TOTO, MOAKIIOYCH TH 1. ABUTATENb
HEMOCPEACTBEHHD K pacnpeJeHTEILHOMY IIHTY HCTOUHHKA MHTAHHA HIH ITHTAeTCA Hepes
npoMekyTounsle cunosele nyHkTel, LLCY, pacnpeaenutenbHble HIH MarMCTPAILHLIC HIH-
HOMPOBOBL.

2. B 3aBHCHMOCTH OT 30HEI, B KOTOPOH YCTAHOBJICH 3] JIBUTATeIb, H €0 HOMH-
HANBHOH MOIIHOCTH MO Tal/INIEe HAXOAMTCA KPHTHYECKOE PACCTOAHUE, B NPEAcaaX KOTOpPO-
ro cobmonatorcs Tpebopanus [1Y3 B orHomennn kparnoctH Toka oanodgasuoro K3. Oto
PACCTOAHUE CPABHHBACTCH € CYMMAPHBIM PACCTOAHHEM OT HCTOYHUKA MHTAHHUA 10 1. JABH-
raTemnd.

Ecnu anuna Tpaccsl TOKONPOBOAA MEHBIIE HIH PABHA KPHTHUYECKOMY PACCTOAHHIO,
TO MPOBEPOUHEIl pacueT Toka oanogazuoro K3 ana nannoro an. asurartens NpoH3BOAHTE
HE CIeAyeT, a ecau Doablie, To HeoOXOIUM NMPOBCPOUHLIH PACHET C YHCTOM KOHKPETHBIX
MapaMeTpoB MHTAIOEH CeTH.

3. Ecnu npoBepouHElil pacyeT mokasaln, 4To KpaTHOCTHL Toka ojaHodaznoro K3 ne-
A0CTATOYHA, HEODXOIHMO NPHHUMATE CHCLHANBHEIE Mepbl. K 2THM MepaM oTHOCATCA:

1) yBenH4eHHE CeUCHHA NHTAOLIEro Kabemd;

2) NpoeKTHPOBAHKE CHECLHANBHOMH 3aINTLI OT 01HO(A3HBIX 3aMBIKAHMUI.

Tadbnuuer paccuntanst no dopmyne [2], [7]:
J1000 (U, Z

! —r 1, (13)
ZI]}' !K.IIIIII. 3
rae [ — npeaenbHas JUIMHA THHHM, M; Z,, — M0JHOE YJACILHOE CONPOTHBICHHE LenH ¢asa-
Hynb, OM/EM; [y e — MHHHMAaNIBLHBI TOK oaHOMa3Horo K3, A.

Pacuet Tabnuus 37 npoBoauncs A8 cIeayIOUNX YCIIOBHI:

1) mcrounukom nuTanus sBngerca Tpancdopmarop momuocreio 1600 kBA co
CXCMOH COEIMHEHHIT «TPeyTroIbHHK-3BE3/1an;

2) ycTaBKM aBTOMAaToB NMpHHHManuchk no [10] B cooTBeTcTBHH ¢ KaTalOKHBIMH
JaHHBEIMH dlekTpoaeuratencii cepun 4A, B, Bp, BA02 u TexnndecknmMyu JaHHBIMH O10KOB
LOYS5030;

3) xabean NpHHATH! 4-3KHUIBHEBIC C M1AaCTMACCOBOH MM pesnHoBoil u3omaucii. Ce-
ucHHA Kadenei coOTBeTCTBYIOT HOMHHANBHOMY TOKY ABurarencit npu [1B 100% nna oon-
HOYHOH npoknaakn kadeneii no tadn. 1.3.6, 1.3.7 [1¥VD. Cornacno HOMEHKIATYpE HA Ka-
densnyio npoaykiuxio 1985-86 rr. kabenu ¢ ceyennem dasnoi wunsl 70 MM B Goiee HMe-
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0T ceucHHe HyNeBol #xuisl MeHee 50% ceuenns gasznHoll &uiasl. DTo JaeT HEKOTOpLI 3a-
nac npu ONpeeIcHHH TPaHHL] ICHCTBHA 3aLUTHL B Cly4ae NpHMEHeHHS KabeneH ¢ sunaMu
PaBHOTO CEUEHHA:

4) conporusnenna kabeneil npuHuManuck no tadn. 11;

5) nepexoanoc conpoTuBicHHe KOHTAkTOB — (0,02 OMm.

Yenosusle obo3HAYCHIAA

I, — TOK 0HOA3HOIO 3aMBIKAHHSA HA 3MITIO;
1, ,, — HOMMHAIIEHBIH TOK KOMOHHUPOBAHHOTO PACHCIIHTEIIA ABTOMATA;
[,, — ycTaBka Ha TOK MTHOBEHHOTO cpadaTIBAHHA IICKTPOMATHHTHOTO pacllenuTe-

JI4.

Ha puc. 7 B kauecTBe npuMepa NpusedcHa oaHonHueiinas cxema cet 0,38 kB. C
noMomE Taduuuel 38 110 ONHCAHHOH BEILIE METOMKE MOKHO OBICTPO ONpEdeInTh yUacT-
KH CETH, 11 KOTOPBIX HeoOX0AHMO NPOBECTH MOJIHELIE PACYETEl ToKa oaHodaznoro K3.

M3 cpaBHenns KpUTHYECKHX JIHH 1o Tabn. 38 ¢ AnMHAMH THHHI N0 0JHOINHEl-
HOil cxeme puc. 7 BHIHO, 4TO CyMMapHas JAJHHA TOKOMOAROAA K 1. asuratenam 2M, 3M,
OM, 10M, 19M, 20M Gonbiie KPHTHYECKOH AMMHBL. [N 3THX YYacTKOB CETH H JOJIKHBI
OBITL NPOH3BEICHE! PACUETEl TOKA 0HO(DAZHOTO 3AMBIKAHHS HA 3¢MIIIO.

Tabn. 37-39 moryT OBITE pacnpocTpaHeHLl H Ha CIy4aH, KOTJa NMHTANOIIHE TPaHC-
(popmaTops! HMeloT MoutHocTe Donee 1000 kBA ¢ moboii cxemoil coenunenns oOMOTOK, a
Takxe Korga Tpancopmaropel MomHocTER 250 KBA 1 MeHee HMeIOT cXeMy cOCIHHCHHS
OOMOTOK «TPEYTONBHHE-3BE31a» H «3BE31a-3BC31ax.
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Tabnuua 37

llpeaenensic ATHAEL THAKMH K 371, ABHraTensm ¢ K3 potopom
JUIS IPOBEPKH KPATHOCTH ToKa oaxogasnoro K3 no ornomenuio

K HOMHHAINIBHOMY TOKY PACHCITHTCIA ABTOMATA

Kpuruueckas 1nuHa MTHHHH, M

HoMuuansnas AMOMHHHEBEIH Kadens Mcﬂélmu Ka-

MOIIHOCTE 3L cb

surarens, kBT HEB3PBIBOOMACHAA | B3PBIBOONACHAA | B3PLIBOONACHAA | B3pBIBOONACHAA

’ 30H4 zoHa B-16, B-Ir | zoma B-11, B-1la | zona B-1, B-Ia
Jr!.?IH'I: 31!!{3. !:115.'1: EI!‘III.'|'|. leH: E“‘IHI.FI. ‘rl:ll\"l-: f“r!!rl'

0,37 1220 610 509 1030
075 761 380 380 643
1.1 487 243 244 411
1,5 487 243 244 411
2,2 304 152 152 257
3.0 244 122 122 206
4.0 195 97 122 206
5.5 152 76 76 128
7.5 122 6l 75 103
11 120 60 93 101
15 117 58 91 08
18.5 146 73 119 123
22 146 73 119 123
30 149 74 118 125
37 237 118 106 158
45 213 106 160 177
55 258 128 141 216
75 177 87 128 147
90 246 121 177 204
110 205 102 138 172
132 220 107 148 184
160 220 107 157 248
200 256 124 172 211
250 222 105 - -
315 242 115 - -
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Tabnuma 38

llpeaenensic ATHAEL THAKMH K 371, ABHraTensm ¢ K3 potopom
JUIS IPOBEPKH KPATHOCTH ToKa oaxogasnoro K3 no ornomenuio

K HOMHHAINIBHOMY TOKY PACHCITHTCIA ABTOMATA

Kpuruueckas 1nuHa THHHH, M
HoMuuansnas AMOMHHHEBEIH Kadens Mcﬂghm Ka-
MOIIHOCTE 3L cb
surarens, kBT HEB3PBIBOOMACHAA | B3PBIBOONACHAA | B3PLIBOONACHAA | B3pBIBOOMNACHAA
’ 30H4 zoHa B-16, B-Ir | zoma B-11, B-1la | zona B-1, B-Ia
Jr!.?IH'I: 31!!{3. !:115.'1: EI!‘III.'|'|. leH: E“‘IHI.FI. ‘rl:ll\"l-: f“r!!rl'
0,37 1218 609 608 1028
0,75 T60 375 380 642
1.1 487 243 243 410
1,5 487 243 243 410
2,2 304 152 152 256
3.0 243 121 122 204
4,0 194 97 122 204
5.5 151 76 75 127
1.5 121 61 74 101
11 119 60 92 99
15 115 57 B8 96
18.5 144 72 116 119
22 144 72 116 119
30 146 71 112 120
37 231 112 99 149
45 207 09 150 167
55 248 118 111 200
75 167 77 113 110
90 231 106 155 179
110 192 26 117 146
132 198 86 119 147
160 198 26 126 200
200 225 03 129 158
250 179 62 - -
315 195 68 - -
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Tabnuua 39

llpeaenensic ATHAEL THAKMH K 371, ABHraTensm ¢ K3 potopom
JUIS IPOBEPKH KPATHOCTH ToKa oaxogasnoro K3 no ornomenuio
K TOKY 2IEKTPOMArHMTHOI'O PacLCIHTeNs aBTOMATA

KpurHueckas jimHa THHHH, M
Homunaneuas alOMHHHEBBIH Kabenb
MOILHOCTE L. HEB3PBIBOOTIACHAS 30HA
nsurarend, kBT L=12F,, | 1,=51, \ 1,=101, ,
loe=1.41,,
0,37 222 /222 532 /532 266 /266
0,75 138 /138 333/333 167 /167
1,1 88 / 88 213/213 107 /107
1,5 88 / 88 213/213 107 /107
2,2 55/ 55 133 /133 67/ 67
3,0 44 /44 106 / 106 53/53
4.0 35735 85/ 85 43 /43
5.5 27727 66 / 66 33/33
7.5 22/22 53/53 27727
11 21/21 52 /51 26/25
15 21720 51/49 25/24
18,5 26/ 24 63 /61 32/30
22 26 /24 63 /61 32/30
30 26/23 64 /61 -
37 41736 102 /97 -
45 36/31 91 / 86 -
1..=1.25I,
55 43 /35 110 /102 -
75 31/22 31/22 -
90 43 /30 43 /30 -
110 45 /32 45/ 32 -
132 35/18 35/18 -
160 35/18 35/18 -

B uncnuTene YRa3aHbl 3HAYCHHA NPCICILHBIX ITHH MPH HCIONL30BaHHH TpaHc-

(popmatopa co cxemoit A/Y, B 3namenaTene — co cxem
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10. Ilpumepnl pacuera TokoB ognophaznoro K3
Ipumep 1
Ha cxeme 1 npuBeaena pacueTHas cxema H (popma pacdeTa ceTH 301, aurarens 2M.

Tpanchopmamop.
PacueTnoe conpoTHBICHHE TpaHc(opMaTopa
Z/3=0,027 Om (tabmn. 2)
Vyactok Nel.
Kabenr AAUBY 3x95 nnunoii 120 m.
Y nenwuoe conporuencuue (gaznoi xunet 0,408 Om/km (Tadn. 12).
Y aenwuoe conpotHeacHue anmoMuHneBoil obonourn 0,321 Om/km (Tadn. 12).
Conportusnenue B pacuere na 120 m:
rg = 0,408:0,12 = 0,049 Om
r,=0,321-0,12 = 0,039 Om
Vuacmor No3.
Kabene AALLRY 3x95+1x35 amunoit 150 m.
YaenwHoe conpoTHRACHHE (a3HOM AHIIBI — TO e, 9TO H 414 yuacTka Nel.
YaenwHoe CONPOTHBACHHE HYNCBOH UL H amMHHHeBoi oOonouxku 0,253

Om/xm (Tabn. 13).

Conportusnenue B pacuere na 150 m:
rg = 0,408-0,15= 0,061 Om
r,=0,253-0,15= 0,038 Om
[lepexonnoe conpotuBiaenue KoHTakTOB — 0,02 OM.
WupykrHBHOE conpotuencHue kabeneii He yYUTBIBACTCS.
Hanee onpenensioTcsa 3HAUCHNASA CYMMAPHOTO CONPOTHBICHUA LienH 1 Toka K3.
. = 940 A, 4TO MeHbBIIE JOMYCTHMOTO.
Jna seinonnenns tpebosanuii [TV nomkno ObITE yBeIMUCHO cedeHHE Kabens Hin

npeaycMoTpeHa crieruanbuad 3amura ot oanodazunoro K3 [17], [22].

B AaHHOM [IPpHMEPE MOJIHAA MPOROAHMOCTE HYICBOTO MPOBOAHHEA YIOBICTEBOPACT

TpeboBanuam naparpada 1.7.79 11V,

Tenk).

Ipumep 2

Ha cxeme 2 npuBeaena pacueTHas cxema H (popma pacdeTa ceTH o1, asHrarens 3M.
Tpancghopmamop.

PacueTHoe conpoTHBIEHHE TpaHchopMaTopa — cM. npumep 1.

Vuacmox Ne2, [1pa kabena AAIRY-3x95+1x35 gnunoii 30 m.

Y nenwuoe conporuencuue gaznoi xunet 0,408 Om/km (Tadn. 13).

Yaenwuoe conpoTHRacHUE HYIeBOH kMBI 0,253 Om/km (Tabn. 13).
Conpotusnenne B pacuere Ha 30 M (¢ yueTOM NpoKNajaku ABYX kadeneil B napan-

rg = (0,408-:0,03)/2 = 0,0061 Om

ry = (0,253-0,03)/2 = 0,0038 Om

Vuacmor No3.

Kabens BbB-4x4 nnunoii 70 .

Y aenwuoe conporHencHue (aznoil 1 Hynesoil xunel 5,47 Om/km (Tadn. 11).

Conportusnenue B pacuere Ha 70 m.
rg=r,=547-0,07= 0,383 Om
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[lepexonnoe conporusiaenne koHTakToB (1,02 OM.

Hunykrusnoe conporusnaenne kabeneil ne yunTteiBacM. Jlanee onpeaensiorea 3Ha-
UEHHA CYMMapHOI0 CONPOTHBICHHS LenH H Toka K3,

[, =267 A, uro bonsie Tpedyemoro [y, = 240 A.

CrnenosarenbHO, ceTh VIOBIeTBOpAeT TpeboBauuam [1V 1.

B nanHoM npuMepe NoJHas NPOBOJAMMOCTL HYIICBOTO MPOBOIHHKA TAKKE YI0BIC-
TBOpsAET TpedoBanuamM naparpada 1.7.79 1IYD.

Ipumep 3

Ha cxeme 3 NpHBCOCHA pacucTHad CXeMa H dmpma pPacHCTa CCTH JJIA 3JI. JBHTATCIA
OM.

Tpanchpopmamop — cm. npumep 1.

Yuacmor No2 — cm. npumep 2.

Muaemor N3, Kabens ABBI 3x25 nmunoit 130 wm.

B kauecTBe HyNeBOro NpPoBOJIHHKA MCIONBL3YeTcs oOpamiacHue kKadelsHOro KaHana
— yronok 50x50x5.

[lo Taba. 15 onpenensem nonHoe CONPOTHBICHHE LENH (pazHas allOMHHHEBaA KH-
na — obpamnenne kabensHOro KaHana B pacdere Ha 130 M ¢ yueToM MHTEPIOIALHH HA TOK
240 A

£=241-0,13=0,313 Om

HunykTHBHOE CONPOTHBICHHE KaDeci He YYHTBIBACM.

[lepexonnoe conporuBaenue koHTakToB (0,02 OM.

Manee onpeaensioTcs sHAUCHHA CYMMAPHOTO CONPOTHBIICHHA LienH | Toka K3.

[, =594 A, uro bonsie Tpedyemoro [, = 240 A.

CrnenosarenbHO, ceTh VI0BIeTBOpAeT TpeboBanuam [1V 3.

B nannoM npumepe nonHas npoBOJHMOCTEL HYIEBOTO NPOBOJHHKA YIOBICTBOPACT
TpeboBanuam naparpada 1.7.79 IIVD (na yuacTtke 2 CONpOTHBICGHHE HYIEBOH KHIIEI
MEHBIIIC CONMPOTHBICHHSA (pa3HOIl KHILL HA ydyacTke 3 TpeOOBaHHE TAKKC BLIMONHACTCH —
cM. Tabm. 15).

Ipumep 4

Ha cxeme 4 nmpuBeaeHa pacdeTHad cXema H (popma pacdera ceTH A1 3. IBHTATEA
1OM.

Tpancgpopmamop — cm. npumep 1.

Vuacmor No2 — cm. npumep 2.

Yuaemor No3. Kabens ABBI 3x25 naunoit 150 M.

Yaenwuoe conpotuenenue (asnoi xunet 1,47 Om/km (Tabn. 11).

rg=1,47-0,15 =022 Om

YaensHOE CONPOTHBIGHHE HYICBOTO MPOBOJAHHKA (CTANBHOIN MONOCH) NPH TOKE
300 A - 1.6 Om/kM (puc. 3).

ry = 1,6:0,15 = 0,24 Om

HHIyKTHBHOE CONPOTHBICHHE CTATBHOMH NOIOCH

X =06-1.6:0,15 = 0,144 Om

HunykTHBHOE CONPOTHBICHHE NIPH PAacCTOSHHH MekAY KabeneM u nonocoii 1 m:

X =10,725-0,15 = 0,109 Om (puc. 1)

[lepexonnoe conporuBiaenue koHTakToB (0,02 OM.
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Hanee onpenensioTes 3HAYCHNUA CYMMAPHOTD CONPOTHBICHUS Lend u Toka K3.

. = 381 A, uro Donbuie Tpedyemoro. CnenoBarensHo, CETh YIOBACTBOPACT Tpebo-
panuam [1Y73,

B nannom npumepe noiHas NpoBOAMMOCTE HYIICBOTO NPOBOJHHKA TAKAKC YIOBIC-
TBOpsACT TpebopanuamM naparpada 1.7.79 1TYD.

Ipumep 5

Ha cxeme 5 npuBezieHa pacueTHad cxema M (popMa pacdeTHOI ceTH AId 311, JABHIra-
Tens 19M.

Tpanchopmamop — cm. npumep 1.

Vuacmor No2 cm. npumep 2.

Yuacmor No3. [1poeon [1B1 3(1x4)+1x2.5 nnunoit 70 M, B TpyOe 3/47.

Y aenwuoe conpotHencHue (gaznoro npoeoaa 5,47 Om/km (Tadn. 7).

Y aenwHoe conpoTHRICHUE HYIeBoro nposoaa 8,73 Om/km (Tabdn. 7).

Conportusnenue B pacuere Ha 70 m:

rg=5,47-0,07 = 0,383 Om

re = 8,73-0,07 =061 Om

Yaenwuoe conporuBncuue Tpyosl 3/4” npu pacuetHom Toke 240 A — 1,88 Om/km
(puc. 2).

Conporusnenue B nepecuere ua 70 m:

ry = 0,07-1,88 = 0,132 Om

roe=0,61:0,132 /(0,61+0,132) = 0,109 Om

BuyTpenHee HHAYKTHBHOC CONPOTHBICHAE TPYOBI:

X7 =0,6-1.88-0,07 = 0,079 Om

BHemHee HHAYKTHBHOE CONPOTHBICHHE HE YUHTHIBACM.

[lepexonnoe conporuBacnue koHTakToB (0,02 OM.

Manee onpeaenaioTcs sHAUCHHA CYMMApPHOTO CONPOTHBICHHA LieNH K Toka K3.

[, =396 A, uto Gonswe Tpedyemoro [, = 240 A,

CnenosarensHo, ceTh yaoBneTBopaeT TpeboBanuam [1V 1.

B mannoMm npuMepe npoBOAHMOCTE HYIEBOTO NPOBOAHHKA YAOBICTBOPACT Tpebho-
BanuaM naparpada 1.7.79 [TYD.

IIpumep 6

Ha cxeme 6 nmpuBeaeHa pacueTHas cxeMa H (opmMa pacdeTa CeTH 2. JBHTaTens
26M.

Tpancgpopmamop — cm. npumep 1.

Vuacmor No2. llunonporoa HIMA-16 anunoii 100 M.

1o Tabn. 24 yaensHoe conpoTHBIeHHe (Pa3HOMN IIHHEI

r=0,03 Om/kM

A =0,014 Onm/em

Y aensHOE CONMPOTHRICHHE HYNCBOH UMHBI (DOKOBOI npoduis)

ry = 0,037 OmM/EM

X, =0.041 Om/rm

Conporusnenus B pacuere Ha 100 m:

rg=0,03-0,1=0,003 Om

ry = 0,037-0,1 = 0,0037 Om

Xy =0,014:0,1 = 0,0014 Om

X, =0,041-0,1 = 0,0041 Om
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Vuacmor N3, Kabene ABBI 3x185+1x50 nnunoit 10 M.

Ynenwuoe conpotuencuue qasnoi xunet 0,20 Om/km (Tabn. 11).

Y aenwHoe conpoTHRAcHUE HYNeBOH kALl 0,74 Om/kM (Tadn. 11).
Conporusnenus B pacuere Ha 10 m:

rg = 0,20-0,01 = 0,002 Om

r, = 0,74:0,01 = 0,0074 Om

Yuacmor Nod. llunonposoa HIPA-73-400 anunoii 20 m (tadn. 24).
Y nenenoe conpoTHBICHHE (Pa3HOH IWIHHEL

rg = 0,15 Om/km

X"Ia =017 Om/um

Y ienbLHoe CONpPOTHBICHHE HYICBOMH IIHHLI

r, = 0,162 Om/kM

X, =0.164 Om/xm

Conportusnenus B pacuete Ha 20 m:

rg=0,15:0,02 = 0,0030 Om

r,=0,162:0,02 = 0,0032 Om

Xy =0,17-0,02 = 0,0034 Om

X =0,164-0,02 =0,0033 Om

Yuacmor No5. [1popon ATIB 3(1x4)+1x2.5 nnunoii 6 M.

Y aenwuoe conpotHeacHue (aznoro npoeoja 9.2 Om/km (tadn. 7).

Y nensnoe conpotuBneHue nynesoro npoeoga 14,75 om/km (Tadm. 7).
ConpoTtusieHud B pacyere Ha 6 M:

rg = 9,2:0,006 = 0,055 Om

r, = 14,75-0,006 = 0,088 Om

[lepexonnoe conporuBaenue koHTakToB (0,02 OM.

Manee onpeaensioTcs sHAUCHHA CYMMAPHOTO CONPOTHBIICHHA LienH | Toka K3.
[, = 1014 A, uro Oonwile 10NYCTHMOTO, CICAOBATENLHO, CCTh YIOBICTBOPICT Tpe-

Gopanuam [1VD,

B AaHHOM MNPpHMCEPC MOIHadA NPOBOIHMOCTE HYJICBOTO MPOBOIAHHEA YIOBICTBOPACT

TpeboBanuam naparpada 1.7.79 [1VDI.
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Cxema 1

2504
e
Y E | M
rol Mo 2 Mo 3
auHa | Conporusiaenue yuacr- | Conpo-
Homep Haumenosanue u kpaTkas A - p_ Y N P
YUACTKA Ka 1uHHH, OM THBIIEHHE
YUACTEA, XAPAKTEPHCTHEA y4acTka | ° -
AEeMEeHTAa JIMHHH, MIeMeHTa THEAH, r X Z Ppa
’ * ‘ KM X ZJ3, 0m
m-p 1000 kBA 10/0.4 xB 0,027
1 HEPEXOIHOE CONPOTHERIE-
pexoa P 0,02 -
HHE KOHTAKTOR
AMHOMHHHEBAR HHa kabe-
thaza 1595 aat’ 0,049 -
2 — 0,12
ANKOMHHMEBAA 000I0UKA
HYIlb ) 0,039 -
Kabens
ANKOMHHHEBAA #Hia Kade- .
thaza 1595 aaat’ 0,061 -
3 aAlKMHHHEBas 1-160“0%'1 0,15
HYIL - 5 ~ : 0,038 -
kabena 35 ma~ + ofonouka
Hroro 0,207 - 0,207 0,027
Tox K3 no yenosusm cpa-
DATEIBAHUSA FAWHTHOTO | f, = 60, = 6250 = 1500 A
annapara
Z,=0,207 Om
Pacuer jeilcTBUTENLHBIX U, 220 220
e I =—1% = = =940A < 1500A
sHaueHnit Zy n Iy Z, 5 0027+0207 0,234
3
ry, =0,049+0,061 = 0,11 Om
Pacuer  conporusienuii | X 4=
orienbHo azHoro u my- | Zg =
nesoro nposoga (0ez yue- | r, = 0,039+0,038 = 0,077 Om
ta X7) ana onpepenenus | XU~
OTHOCHTENBHOH npoBoan- | Z, =
MOCTH HYIEBOIO IPOBOIL
0,11/70077=143=<2
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Cxema 2

40 A,
F~—3M
Mol ho 2 Mo 3
Hdiuua | Conporusinenne yuact- | Compo-
Homep Haumenosanue u kpartkas N ) N
YUACTKA Ka auHuH, OM THRIIEHHE
YUACTKA, XAPAKTEPHCTHRA y4acTka | - - o
EMEHTA JIHHHH, MEMEHTA fAEMH, r X z h-pa
) o KM X ZJ3, Om
p-p 1000 kBA 10/0.4 xB 0,027
| L : T -
][t‘[]tTP\UJHI’._]t‘ L-L-Jllp-ﬂ]HBJIE 0.02 i
HHE KOHTAKTOB
B AMOMHHHEBAA KHIIA Kabe- i
thaza 1151295 na 0,0061
2 ANOMHHHEBAA XKHa Kade- 0,03
Hyllb | s 35 MM~ + oDonouka Ka- 0,0038 -
Gens
(hasa MEIHAA 4}1{}{Ju:1 KaDes 0.383 i
3 T 0.07
yith MeaHAaA Tr;::zms{ HHITA 0.383 i
Hroro 0,796 - 0,796 0,027
Tox K3 no yenosusm cpa-
DATEIBAHUS FAaWHTHOIO | {, = 60, = 640 =240 A
anmapara
Z,=0.796 Om
acuer HCTBUT U, 220 220
Pacuer _ ACHCTBHTEILHEIX I = b _ _267A = 240A
aHauennii Z, n Iy Z, ., 0027+0,796 0,823
3 !
ry =0,0061+0,383 = 0,389 Om
Pacuer  conporueinennii | A 4=
orTaenpHo asHoro u my- | Zg =
neporo nposoga (Oes yue- [ £, = 0,0038+0,383 = 0,387 Om
ta X7) ana onpepenenus | X=
OTHOCHTRIBHOI npoeoaun- | £, =
MOCTH HYIEBOIO IPOBOIA
0,387 /0389=1<2
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Cxema 3

a0 A4
Mol Me 2 Ne 3
dmuua | Conporuenenue yuact- | Comnpo-
Homep Haumenosanue u kpartkas '
YUHACTKA Ka JuHHH, OM THBJICHHE
VUACTEKA, NAPAKTEPHCTHEA YHacTKa | ° .
- NHHHH, X Tp-pa
HIEMEHTA JIMHMM, HIeMEHTA r vy Z :
KM X 243, Om
-p 1000 kBA 10/0.4 xB 0,027
1 HEPEXOIHOE COIPOTHERIE-
P P 0,02 -
HHE KOHTAKTOB
ANOMHHHEBAA XKHa Kade-
thaza 5 Ca 0,0061 -
15 295 Mm
2 AMOMHHHEBAA KA Kabe- 0,03
2z -
HY/b a5 35 Mm” + obonouka Ka- 0,003%8 -
Dens
ATOMHHHEBAA KHIIA KaDe-
thasa 75 s -
1A 25 mMm
3 — 0,13 0,313
— obpamienne KabensHOro
s kanana 50x50x5
Hroro 0,03 - 0.343 0,027
Tox K3 no yenoesusm cpa-
DAaTBIBAHUA samutHoro | £, =30, =380=240 A
anmapara
Z,=0343 Om
Pacuer neficTBUTENBHBIX U 220 220
. i 7 ul I =—™" = = =594A > 240A
SHAUCHHH Ly H Ly i +z 0,027+0,343 0,823
u
Pacuer CONPOTHBIEHHH | Fgp =
L —
otnenpHo asHoro u my- | X ¢
neoro nposoja (Oes yue- | Zy, =
Ta X') ans onpepenedns | p, =
OTHOCHTENILHOH nposoau- | X7=
MOCTH HYNEBOI'O poBoja | 7 =
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Cxema 4

Y

100 A

10M

——

Nel Ne 2 Ne 3
Homep FAUMEEIOBATe B KDATHAS J]J[”_ljm CUI[D_U']'HBJIE’HHE yHacT- ”lepu—
YHACTKA Ka IHuH, OM THBIIEHUE
YHACTKA, NAPAKTEPUCTHRA yHacTka | - -
) o JIHHHH, . X 7 Tp-pa
IeMEHTA JIMHHM, HIeMEHTa . ¥ ¥ Z./3. Ou
p-p 1000 kBA 10/0.4 xB 0,027
1 o . - N
I[E[]E.XUJ,HL-]E L.L.JIIDIO]HBJ[E 0.02 i
HUE KOHTAKTOB
o AMOMHHHEBAA HKHIIA wabe- i
thaza 15 295 niat 0,0061
2 AMHOMHHHEBAR ®ua kabe- 0,03
Hyab | s 35 Mm® + ofosouka ka- 0,0038 -
Gens
(basa u.rmmmnums;m AT Kabe- 0.22 i
15 25 MM -
3 0.15 0144
HYIL cranbHag nonoca 40x4 0,24 0.109
Hroro 0,49 | 0,253 | 0,551 0,027
Tox K3 no ycnosuam cpa-
DATEIBAHUSA samuTHOrO | = 30, = 3100 =300 A
annapara
Z,=0,551 Om
AeUeT e U i 220
Pacuer _ ASHCTBUTENLHAIX I = o _ —3R1A > 300A
SHAYCHHIT £y u [y Z, 0,027 + 0,551
3 +Z,
rgy = 0,0061+0,22 = 0,226 Om
Pacuer  conpoTHBIEHHHA X=
otnensuo dasHoro u uy- | £y =
nesoro npoeoja (Oes yue- | r, = 0,0038+0,24 = 0,244 Om
ta X7) ana onpepenedus | X7= 0,144 Om
oTHOCHTENbHOH nposoan- | Z, =0,283 Om
MOCTH HYJIEBOID IPOBOIA
0,283 /0,226 =1,25<2
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Cxema 5

40 A

|_

19M

Nel Ne 2 Ne 3
- Huuna | Conporusnenue yuact- | Compo-
Homep Haumenosanue i kpaTkas N ) .
yuacrka, XApAKTEPHCTHKA YHACTKa YYACTKA Ka JIHHH’H._ Om THBIIEHUE
IEMEHTA JIMHHK, HIeMEHTa JHTHI, F X Z s
KM X 23, 0m
-p 1000 kBA 10/0.4 xB 0,027
1 HEPEXOIHOE COLPOTHEIE- 0.02 )
HUE KOHTAKTOB
ANOMHHHEBAS #HIA Kabe-
thasa 151 295 niat’ 0.,0061 -
2 ANKMHHHEBAA XUa kabe- 0,03
Hyie | na 35 MM + 060I04Ka Ka- 0,0038 -
Dens
(basa Me[Had U1a MPOBoJa 0383 i
3 dan 0,07
Ay, MeHas wua 2,5 mm” + 0.109 0,079
Tpyba 3/4” ’ -
Hroro 0,522 | 0,079 | 0,528 0,027
Tox K3 no ycnoeuam cpa-
DATRIBAHU FaIHTHOrO | [ = 6-0, = 640 =240 A
annapara
Z,=0,528 Om
Pacuer VH_EI‘:—!{J']'BMTEJII:HI:IK ;= U, _ 220 —306A > 20A
3HA4eHHI £, 1 A, " Z, 0,027 + 0,528
3 +Z,
ry = 0,0061+0,383 = 0,389 Om
Pacuer  conporusinennii | X 4=
otnensHo hasHoro u my- | £y =
nesoro nposoga (Ges yue- | #, = 0,0038+0,109=10,113 Om
ta X7) qum onpepenenus | X= 0,079 Owm
OTHOCHTENBHOI nposoan- | Z, =0,138 Om
MOCTH HYJIEBOIO HPOBOIA
0,138 /0,389=0,35<2
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Cxema 6
Pacuer COMPOTHBICHHA 1EMH [I']ﬂfiﬂ-l]}’]'lb
40 A
Ne 1 Ne 2 Ne 3
Homep FIAUMEEOBAKIE H KDATKAS ,.']JII’I.lj[Fl CUI[D_U']‘HBJIEHHE YHACT- ”lepc—
YUACTKA Ka MK, OM THBJIEHHE
YUACTKA, XAPAKTEPHCTHRA yHacTka | - .
IEMEHTA JIMHHH, HIEMEHTA TAEE, F X Z PP
e > KM X 243, 0m
-p 1000 kBA 10/0.4 xB 0,027
| Lo : T -
1[epenum_ze L.L.Jllp.ﬂl]HBJ[tJ 0.02 i
HHE KOHTAKTOBR
ATHOMHHHEBAA 1WHHA -
thaza HIMA-16 0,003 0014
2 0.1 —
HYIL GokoBoil npoduin 0,0037 20041
(hasa u.rmmim-mmls;s; }K}‘{;IH Kabe- 0.0020 i
3 , e 0,01
yith amoMuKKeBan Kina kaGe- 0.0074 i
15 50 MM
ATOMHUHHEBAA 1WHHA -
thaza 0,003
0,0034
4 LIPA 73 0.02 a
HYIb HyleBas LHIKHHA 0,0032 0.0033
(asa qumm:;:;ﬂIs:z:t r::ij:m npo- 0.055
5 . AL 0,006
yith ATOMHHHEBAA }I{M.éd npo- 0.088
BoJa 2,5 MM
Uroro 0,185 | 0,0132 | 0,19 0,027
Tox K3 no yenosusm cpa-
DaTbIBAHUA gamuTHOro | [, = 30, =340=120 A
anmapara
£, =0,19 Om
acuer ficT U, 220
Pacuer _ ACHCTBHTEILHEIX I - b _ —1014A > 120A
FHAUSHHIT £, u [ z, 0,027 +0,19
E

Pacuer COIPOTHBIEHHH
OTHENbHO (Ja3HOrO M HY-
aesoro nposoga (Oes yue-
ta X7) ana oupeneneHus
OTHOCHTENBHOH NPOBOIH-
MOCTH HYIEBOIO IPOBOIL

ry = 0,003+0,002+0,003+0,055 = 0,063 Om
X”{h_

Zt|: =

r, = 0,004+0,0074+0,0032+0,088 = (0,092 Om
A=

Zy=

0,092/0,063=146<2
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Cxema 7
Pacuer conporuenenus uenu (asa-uynn (0nank)
Nel
JIHHA ConpoTHBIEHHE YHACT- Conpo-
HU.‘-‘][‘.‘]J HH]’{MEHOBHHIR: H KpdTK4d ﬂ P S P
YHHACTED K JIMHHH, Om THBJIICHHE
VHACTEA, NAPAKTCPHCTHED YHACTEA - n
MIEMEHTA JIMHHH, 2EMEHTA fUEIH, r X Z Ppa
) T ‘ KM X 243, Om
I
thaza
2
HYIlh
thaza
3
HYIb
thaza
4
HYIb
thaza
5
HYllb
Hroro

Tox K3 no yenoeuam cpa-
OaTbIBAHMS MUTHOTO | {, =

annapara
Zy=
Pacuer peHcTBHTENBHBIX ;= U,
sHaueHuil £, u L Z,
—~+Z,
I"1|:- =
Pacuer  conporTueieHHi o=

oTnensHo dazHoro u Hy- | Ly =
nesoro nposoja (Oes yue- | p, =
ta A7) ia ounpeneneHus
OTHOCHTENBHOH NPOBOIH-
MOCTH HYIEBOID NPOBOIA

Zn =
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Cxema 8
Pacuer conporueneHus nenu (asa-uyns (dnank)
Nel
HJuuua | Conporusienue yaacr- | Conpo-
Homep Haumenosanue u kparkas '
YUHACTKA Ka JauHHH, OM THBJICHHE
VUHACTEKA, XAPAKTEPHCTHEA YHACTKA -
EMEHTA HHMH, YeMenTa fAEMH, X z hpa
KM X ZJ3, Om
1
thaza
2
HYIIb
thaza
3
HYIb
thaza
4
HYIIb
thaza
5
HYIIb
Hroro
Tox K3 no yenoesusm cpa-
DATBIBAHHA 3AWMTHOTO | [, 2
anmapara
Zy=
Pacuer neficTBUTENBHBIX ;= U,
sHadeHuil 2y u 1 i
v 7 .
I"1|:-
- .
Pacuer  conporueneHHi i
oTnensHo dazHoro u Hy- | Ly =
nesoro nposoja (fes yae- | p,
ta X°) qus onpepenenus | X
OTHOCHTENLHOH nposoau- | 7,
MOCTH HYJIEBOIO NPOBOIL
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