TOCT 28895—91
(MDK 949—88)

MEXTOCYITIAPCTBEHHUBU CTAHITAPT

PACYET TEPMHUYECKMU J1OITYCTUMbIX

TOKOB KOPOTKOI'O SAMbIKAHUA

C YYETOM HEAJUABATUYECKOI'O
HAI'PEBA

N3nanue opuumaabHoe

b3 6—2004

UIIK U3JTATEJIBCTBO CTAHAAPTOB
MOCKBaA


http://paritet.stroyinf.ru/cottage_construction.html
http://paritet.stroyinf.ru/cottage_construction.html
http://paritet.stroyinf.ru/cottage_construction.html

VIK 121.3.064.1.001.24:006.354 Tpynna E49

M EXTOCYIAIAPCTBEHHTGBMU CTAHIAPT

PACYET TEPMUWYECKHA NOITYCTUMBIX TOKOB TOCT
KOPOTKOI'O BAMBIKAHUA C YYETOM 28895—91
HEAJITMABATNUYECKOI'O HAT'PEBA
Calculation of thermally permissible short-circuit currents, (MBK 949—88)
taking into account non-adiabatic heating effects
MKC 29.020
OKCTY 3503

NTara eeenenug 01.01.93

MeTon, pacueTa HOMUHAIBHBIX XaPaKTEPHUCTHK JIIOOOr0 TOKOBEAYIIETO DJEMEHTA KAOEHs MPH KOPOT-
KOM 3aMBIKAHUM OCHOBBIBACTCA HA IMPECAINOJNOXKECHUH, UYTO TEIUIO COXPAHAECTCA BHYTPHU TOKOBEIYILETO
3JIEMEHTA B TECUCHHUE BPEMEHU KOPOTKOTIO 3aMBIKAHU (T. €. UMEET MECTO aaAuadaTHYECKUM HArpes). OIHAKO
BO BPEMSI KOPOTKOTO 3aMBIKAHHWA TPOMCXOOMT IMEpPemadya TEIUIa B COCECOHHUE MATEPHAIIBI M 3TO CIACAYET
VIUTBIBATD.

B HacTodueM cTaHgapTe MNPUBEICH IMPOCTOM METOM yyeTa HEaauadaTHUYECKOro XapakTepa HarpeBa
[IpU pacyeTe HOMHUHAJIBHBIX XapaKTEPUCTHK B YCIOBUAX KOPOTKOTO 3aMBIKAHUSA, YTO O0CCHEUNBACT MOJY-
YeHUE OOUHAKOBBIX 3HAYCHUIN HOMUHAJIbHBIX XapPAKTECPUCTHK PA3TUYHBIMU PA3paA0OTUUKAMU. CYILIECTBYIOT
METOIBI pacyeTa ¢ MUCIOJIb30BAHUEM HBM, HO OHM HE HAMHOIO TOYHEE U CAHMIIKOM CJIOXHBI I CTAH-
TAPTU3ALIUU.

B bopmynax coaepKarcda 3HAUCHHU A, KOTOPBIC 3aBUCAT OT BHIA UCMOJIB3YEMbBIX B KAOCAIX MATCPHUAIIOB.
3HAUYCHHUS YKA3aHbI B TAOJAHMLIAX;, 3TH 3HAUCHUY JHUOO0 ABALIOTCA CTAaHIAPTU30BAHHBIMHU (HAIIPUMED, VAC/Ib-
HOE DJCKTPHUYECKOE COMPOTUBJICHUE U KOYPMPULIMEHTHI TEPMUUYECKOIO COMPOTUBICHUA ), IUOO OOLLIECIIPH-
HATHI B MIPAKTHKE (HAMIPUMEP, VICAbHAA TEIUIOEMKOCTh).

JI1 OaydyeHUsT CpaBHHUMBIX PE3YJIbTATOB PACUYCTHBIC XAPAKTCPUCTHKHU MPU KOPOTKOM 3aMBIKAHUU
TOJDKHBL OBITH OIIPEACACHBI MOCPEACTBOM HACTOALLECTO METOAA ¢ MCIIOJAB30BAHUEM 3HAUCHHUM, YKA3aHHBIX
B HACTOMILEM cTaHaapTe. OIHAKO MOTIYT OBITh UCITOJIB30BAHBI U APYIUE, OOJIEE IMPUEMIIEMBIC T HEKOTOPBIX
MATEPUATIOB MOCTOSHHBIC 3HAUEHUA, A TAKUX CIAYYACB B MPWIOXKECHUU MPHUBEICHBI COOTBETCTBYIOIIUC
HOMMHAJIBHBIC XaPAKTCPUCTUKU KAOCIS MPH KOPOTKOM 3aMBIKAHUM U PA3AHUYHBIC MMOCTOIHHDBIC 3HAYCHMUS.

B HacrodumieM CTaHaapTe NMPHUHATHI HAHMOOJIEE HEOJMATONPUATHBIC YCIOBHA KOPOTKOIO 3aMbIKAHUA,
MO3TOMY OINPEACAICMbIC HOMUHANBHBIC XaPAKTEPUCTUKHU ABJIAKOTCA MPEACIbHBIMU.

HeanuabatTnueckuii MeTOO MPUMEHUM I JTI000M JIMTESABHOCTH KOPOTKOro 3aMbIKaHuA. 110 cpaB-
HCHHUIO ¢ aJHA0AaTHUYCCKHUM METOIOM OH JAE€T 3HAUMTEJIBbHOE YBECAHWUYCHHUE HOIYCTUMBIX TOKOB KOPOTKOTO
3aMBIKAHUA UTI SKPAaHOB, 000J0UEK U, B HEKOTOPBIX CIAydadx, XWi cedyeHrueM MeHee 10 MM? (OCOOEHHO
MPH HATUYUH TTPOBOJIOYHBIX SKPAHOB).

Jnsg HauOonee IHUPOKO UCHOIb3YeMbIX XKWJI CUIOBBIX Ka0eneH 5 %— 370 MUHUMAJIbHOE VBEJIUUECHUE
JTOMYCTUMOTO TOKA KOPOTKOI'O 3aMBIKAHUS, KOTOPOE MOXKET OBITh UCITIOJAB30BAHO HA NMpakTHKE. I1pu 3TOM
IJISE COOTHOLLIEHUS JJIMTECIbHOCTH KOPOTKOIO 3aMBIKAHHUA M IUIOIIAIU MOMEPEYHOTO CEUCHUA KUJIbl MEHEE
0,1 ¢/MM? yBeJIMUEHHE TOKA HE3HAUMTEJILHO, U MOXET ObITH MUCIIOAB30BAH aauadaTU4YECKUil MeToH. DTO
XapaKTEePHO 14 OONABIUIMHCTBA MPAKTHYCCKHUX CIYYaeB.

Hacrosgimii cTaHaapT yCTaHABIMBACT CACAYIONIYIO METOIUKY pacyeTa:

a) BBIYMCJICHHE AAHA0ATHYECCKOIO TOKA KOPOTKOIO 3aMBIKAHUA;

0) BBIYUCIICHUE MOMPABOYHOIO KOSMPPUUHMEHTA, YUYUTHIBAIOLICTO HEATUAOATHUCCKUM XAPAKTEP Ha-
rpeBa;

B) MEPEMHOXECHUE 3HAYCHUM I1O III1. a) U 0) U MOAYUECHUE TONMYCTUMOI'O TOKA KOPOTKOIO 3aMbIKAHUA.

TpeOdoBaHUA HACTOSIIECTIO CTAHAAPTA ABIAKTCA PEKOMEHIYEMbBIMMU.

N3nanne odunpaibHoe IlepeneyaTKa BOCHPEIIECHA

© MH3paTenbCTBO CTaHAApPTOB, 1991
© MHIIK HUznmatenncTBO cTannapros, 2004
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1. O0o3naueHHA

A, B — mOCTOAHHBIEC, OCHOBAHHBIC HA TCPMHUUYCCKHUX XaAPAKTECPUCTHUKAX OKPYKAIO-

IIHUX WU COCETHUX MATEPHATIOB . & « v v v v e e e e e e e e e et et e e e e (MMQ/C)E, MM?/C
(1, (b — MOCTOSTHHBIE, UCMOABb3YEMbIC B HEaauadaTHUYeCKON (popMyJie I KU
M TIPOBOMOK DKPAHOB. - « o o v v e e e e e e e e e e e e e e e, mMm/M, K - M - MM?/JIX
D;, — muaMeTp BOOOPAXKAECMOr0 KOAKCHAJIBHOIO LMWJIWHIPA, BMUCAHHOIO IO
BHYTPEHHEH MOBEPXHOCTHU BNAAUH TO(PpPHPOBAHHON OOOJIOUKH . . . . . MM
D,. — IuaMeTp BOOOPAKAEMOI0 KOAKCHAABHOIO LHWJIMHIPA, ONMUCAHHOIO ITO
HAPYXKHOM MOBEPXHOCTHU BBICTYIIOB rOPPUPOBAHHON OOOJIOUKH. . . . . MM

F — Ko3(pdHUUMEHT yyeTa HEMOJMHOIO TEIJIOBOrO KOHTAKTA

I — J10nyCTUMBINH TOK KOPOTKOIO 3aMBIKAHUA (CPEOHEE KBAAPATHUICCKOE
SHAUCHUE I JAHHOM JJAHUTCIIBHOCTH) . . v v v v v v e ot e e e e e e e A

Ian — TOK KOPOTKOIO 3aMBIKAHUSA, BBIYUCICHHBI HA OCHOBE aguadaTHYECKO-
ro HArpeBa (CpeoHee KBaaApaTHUECKOE 3HAYCHUE IS JAHHOM IJIUTEb-

5 (0 o0 1 1 OOt A
Isc — W3BECTHBIM MAKCUMAJIBLHBIH TOK KOPOTKOTIO 3aMBIKAHUY (CpeIHEEe KBA/I-
PATHYECKOE 3HAYCHUE I JAHHOM JJIMTEJABHOCTH). . . . . . v v v v v . . A |
K — NOCTOSIHHAsI, 3aBUCALLIAY OT MaTepHajIa TOKOIIPOBOIALLECTO JIEMEHTA . . Aclf/ MM
M — KO3(MMULIMEHT TEIUIOBOTO KOHTAKTA . &« v v v v v v o e v e e e e e e ee e e c 2
S — mIow@age MONepPeyHOro CEUeHUsI TOKOMPOBOASLLIETO JIEMEHTA . . . . . MM?
X, ¥ — NOCTOSAHHBIC, UCIIOJIb3YEMBIC B VIIPOLICHHOM (POPMYIIC IS XKW U Pac- |
MOMIOKEHHBIX HA PACCTOSHUM APYT OT APYra MPOBOJOK IKPAHOB . . . . (MM2/C)2, MM2/C
d — cpedHUHN TuaMeTp O0OJI0OUKH, PKpaHA WIM OPOHH. . . . . . . . v v v v ... MM
71 — YHUCJO JICHT WJIH MPOBOJIOK
{ — JJIUTCIABHOCTDb KOPOTKOIO 3AMBIKAHMA . . . . . v v v v v e v e et e e e e v e C
W— HIUPHHA JICHTDBL. & & v v v o v v e v e et e e e et e e e et et e e e e MM
B — BeaMuMHA, OOpaTHAA TEMMOCPATYPHOMY KOSIPMOULMEHTY COIMPOTUBIIC-
HUA TPU O O . e e e e e e e e K
0 — TOJILLIMHA OOOJIOUKHU, SKPAHA WM OPOHM . . . v v v v v vt e e e e et e e e MM
£ — KOYPPHUILMECHT yUyeTa TCIUIOBBIX MOTEPh B COCCIHUE SJICMCHTHI
O — KOHEUHAS TEMIICPATYPA . .+« v v v v vt v v ettt oe i e oo o C
i — HCXOOHAL TEMIIEPATYPA &« v v v v v e v e e et e et e e et e ettt e e C
0; — YACABHOE TEPMHUYECKOEC COIMPOTUBJICHUE OKPYXKAIOIIMX MU COCCTHHUX
HEMETAJUIMUCCKUX MATCPHATIOB . & & v v v v o v o e v e e e et et e e v K- M/BT
D), P3 — VIAECJABHBIE TEPMHUUECKUE COMPOTUBICHUSA CPEIbl ¢ KAXKION CTOPOHDI
OOOJIOUKU, SKPAHA WU OPOHM . . . o v v v e v v e e e e e e et e e e e e e e K - M/BT
Dho — VICJIBHOE BJIEKTPUUYECCKOES COMPOTUBICHUE TOKOIMPOBOIAIIETO JIEMEHTA
IPH 20 . o o e e e OM - M
G, — VIeAbHAA O0OBbEMHAaSA TCIUIOEMKOCTH TOKOIMPOBOASAMIETO DICMEHTA
IPHU 20 TC . o e e e Tx/(K - M°)
G; — YIOEAbHAd O0OBEMHAd TECIVIOEMKOCTh OKPYKAIOLIMX WIH COCEIHUX HEME-
TAUTHUYCCKHUX MATEPHATIOB . . & v v v v vt e et et e e e e e et e e Tx/(K - M°)
G; — yIeabHas 0ObeMHAs TEIIOEMKOCTh PKpaHa, 060mouku wiu 6pouu . . JIx/(K - M%)

Gy, O3 — VICIbHAY OObEMHAaA TCIUIOEMKOCTDb Cpeabl ¢ KAXXIONH CTOPOHBI SKPaHa,
ODOJIOUKM MJTM OPOHM . . . . o v v e e e e et e ettt et et et et e e e Tx/(K - M°)
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2. JlomycTMMBIA TOK KOPOTKOr0 3aMbIKAHHS

JLOMyCTUMBIN TOK KOPOTKOTO 3aMBIKAHHUA ONPEACIIAIOT MO (popMyJie
I=¢-1 ATl »

roe [ — JOMyCTUMBIN TOK KOPOTKOIO 3aMBIKAHUA, A;
[p;; — TOK KOPOTKOTO 3aMBIKAHUs, BBIYUCICHHBI HA OCHOBE aiHa0aTUYECKOTrO HArpeBa,
e — KO((pULIMEHT, YUYUTHIBAIOLIUNI OTBOJ, TEIUIA B COCEAHHUE BJAEMEHTHI (CM. pas3n. S5 u 6).

I anuadaTHIeCcKuX pacuyeToB € = 1.

3. Pacuyer aamadaTHIECKOro TOKa KOPOTKOrO 3aMbIKaHHS

DopMyna agnadaTHUECKOTro MpoLecca HarpeBa MpH 10001 HCXOOAHON TeEMITepaType UMeeT CIACAYIOLIHI
OOLLIMI1 BUL:

O.+ B3
2 4_K2.Q2. f
lpan-t=K~-5 ln{®f+3}

rne [y — TOK KOPOTKOIO 3aMBIKAHMSA (CPeAHEe KBAOpPaTHUYCCKOE 3HAYCHHME MPHU JAHHOHM UIMTEIBLHOCTH),
BBIUMCJICHHBIM HA OCHOBE aAHMabaTUUYECKOro Impoiecca, A;

{ — IJINTEJBHOCTb KOPOTKOI'O 3aMBIKAHUS, C; {

K — MOCTOSTHHAS, 3aBUCSILASI OT MaTepuana TOKOMPOBOASAILIETO neMeHTa (Ac2/MMm?), cM. Tabn. 1;

Ko \/GC B+ 20) - 10712 ;
P20

S — IOk MOMEPEYHOTO CEUYEHMSI TOKOMPOBOAMIIETO 3MAEMEHTA, MMZ, Ui XWJI, YKA3aHHBIX B
T'OCT 22483, MOXXHO UCITONAB30BATH HOMUHAJIBHOE CEUCHUE;

©, — KOHeYHas Temneparypa, C;

©, — ucxomHas Temmneparypa, C;

B — BeaMuYMHA, OOpaTHAd TEMIIEPATYPHOMY KOI(MDOULIMEHTY CONMPOTUBICHUA TOKOTIPOBOAALLETO 3JI€-
MeHTa ripu 0 "C (K), cMm. Tadon. 1;

In—log,, ;

e

G, — yAEAbHAsA OOBEMHAd TEIUIOEMKOCTh ToKomposoaswero saeMenta npu 20 °C, JTx/(K -M%),
CM. Taos. 1;

Pro— VAECIBHOE BJIEKTPUUYECKOE COMPOTUBIACHUE TOKOMpoBoadAllero sneMeHta mpu 20 C, OMm:- M

(cM. Taos. 1).
Tadoanmuma 1

KD : 3) )
MaTepuan K 2 Oc¢> 20>
i AC%/MMQ P /(K - m°) O w
Tokonposoasias xuia:
- MEIb 226 2345 3,45 x 100 1,7241 x 10—8
- ATIOMMHUM 148 228 2.5 x 109 2.8264 x 108
O00JI0uKM, BKpaH, OpOH:
- CBUHEIL WJIH €TO CILIAB 41 230) 1,45 x 10° 21,4 x 108
- CTajb 78 202 3.9 x 106 13,8 x 10—8
- GpoH3a 180 313 3.4 x 109 3,5x 10738
- ATIOMMHUM 148 228 2.5 x 109 2.84 x 108

D) 3nauenus ITOJIYYCHBI 110 POPMYAEC pasmd. 3.
2) 3Havenus u3 [ly6mmkauny MDK 287 (1adn. 1).

3) 3nauenus n3 xypHana «Electras, Ne 24, okta6pn 1972, ¢. 91.
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4. Pacyer TeMnepaTtypbl NPH KOPOTKOM 3aMbIKAHMH

B HEKOTOpBIX Cayyadx (Harmpumep, JUId CUCTEM € 3a3€MJICHHOM HEUTPANBIO 4yepe3 COMPOTUBICHUE)
IIPU U3BECTHOM MAKCHUMAJTBHOM TOKE KOPOTKOIO 3aMBIKAHUA TEMIIEPATYPY XKUJIBI B KOHILEC KOPOTKOIOQ
3aMBIKAHUSI MOXXHO OINPEACIUTH CACOYIOIUM O0pPa30M:

s, REVER:
0= 0 Bewp | 5 -5

r1¢ Igc— M3BECTHBIM MAKCUMAIBHBIM TOK KOPOTKOTO 3aMBIKAHUA (CPEeIHEE KBAAPATUYECCKOE 3HAYCHUE T
JTAHHOM JJIHUTCABHOCTH).

IAI[=

5. Pacuer HeammadaTnyeckoro ko3 (ppuumenTa Ajaa TOKONPOBOAAINMX XKHWJ H PACIOJ0KEHHbBIX
HA PACCTOSHHHM JAPYr OT APYra NpoBOJIOK KPAHOB

5.1. O0mue noaoKeHusn
OO01Mi BUO SMOUPHUYCCKOTO YpaBHCHUA IJIT HEaAHa0aTHUECKOro KOX(PPUILIUCHTA:

a:\/1+F-A \/Z +F2-B[i),
S S

rae F— xKo3(pPUIHUEHT ydyeTa HEMOJMHOIO TEIUIOBOIO KOHTAKTA MEXOY XWIOM WIM MNPOBOJOKAMHU M
OKPYXAKIKUMH WIH COCCIHUMHU HEMCTAUIMUYCCKHMH MATCPUAIAMHU, PEKOMECHAYEMOE 3HAUE-
Hue 0,7 (1,0 — mag MacIOHANMOJHEHHBIX Ka0eIeH );

A, B — sMIIpHUyeCcKue MOCTOSTHHBIEC, OCHOBAHHBIC HA TEPMHUUYCCKUX XapaKTEPUCTUKAX OKPYKAIOIIUX WIH
COCECAHUX HEMETAJUTMYCCKUX MAaTCPHUATIOB:

1
A= g' ﬁ (Mm2/¢)2, tne C; = 2464 Mm/Mm;
(, (o
= — o (MM2/¢), tome C, = 1,22 K - Mm2/J1xk;

G.— YAEAbHAs OOBbEMHAS TEIJIOEMKOCTH TOKOIMPOBOASILETO 3neMeHTa, JIx/(K - M3) :
C; — yAeAbHasg 00bEeMHAs TEMIOEMKOCTh OKPYKAIOIINX WIH COCETHUX HEMETAJNIMICCKUX MATEPHAIOB,

Jix/(K - m%);

P; — YIAEIbHOE TEPMHUUYECKOE COMPOTHUBICHHUE OKPYXKAIOIIMX WIH COCETHUX HEMETAUITUUYECKUX MaTe-
puanoB, K - M/BT.

(IlpemgnaraeMele 3HAUECHU MOCTOSHHBIX IJIA 3TUX MATEPHAJIOB IMPUBEICHBI B TA0. 2).

Taonuma 2

TennoBbie NOCTOAHHBIE MATEPHAJIOB

YaeabHOe TEPMUYECKOE YaoenpbHaa 00BeMHAs
Matepuan COIIPOTHUBJICHUE pl), TEIIOEMKOCThD 02),
K - M/Brt Tx/(K - M)

N30 MOHHbIE MATEPHAJIDI
[lpormmTanHags OyMara B KaOeasIX ¢ OyMaxXHOU

IPONUTAHHON M30JILMNCH 6,0 2,0 % 10°
IlpormmTaHHad OyMara B MacCJIOHAIIOJTHCHHBIX Ka0eadax 3,0 2,0 % 10°
Macno 7,0 1,7 X 10°
13 3,5 2,4 % 10°
Cuuteiit 119 3,5 2,4 % 10°
I1BX B Ka0emax:
- 10 3 KB Bxi0U. 3,0 1,7 % 10°
- cB. 3 KB 6,0 1,7 x 10
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IIpodoaxncenue maba. 2

YaeasHOe TEPMHUYECKOE YoensHasg 00beMHas
Martepuan COMPOTHUBJICHUE (p)'), TECILIOEMKOCTD (0)2),
K- m/Bt Tix/(K - M)

OTWICHIPOMWJICHOBBIN KayuyyK B KaOCTSIX:
- 10 3 xB Brmou. 3,5 2,0 x 10
- ¢cB. 3 kB 5,0 2,0 x 10
byrunkayuyk 3,0 2,0 X 10°
Kayuyk (HaTypaJIbHbIHN) 3,0 2,0 X 10°
3amuTHLIC MOKPLITHS
JIXyTOBBIE M BOJIOKHUCTBIE MaTePHAIbI 6,0 2,0 % 10°
Pe3nHOBOC CIIOMCTOC MOKPBITHE 6,0 2,0 X 10°
[ToanxIopoOIUICH 3,5 2,0 % 10°
I1BX B Ka0ensx:
- 10 35 kB BKITI0U. d 1,7 % 10°
- ¢B. 35 kB 6,0 1,7 x 10
[IBX/OuTyMm Ha Tro@pHUpOBAHHBIX AJIIOMHHHEBDLIX

000JIOUKax 6,0 1,7 % 10°
1o 3,5 2,4 % 10°
JIpyrae KOMIOHEHTDI
[MonympoBoasinyii curmteiit 11D u 193 2,5 2,4 % 10°
[HoaynpoBOAAIIMNA STWICHIIPONMJICHOBBIN KAYUVK 3,5 2,1 X% 10°

) 3Havenus us [lyommkanyy MBOK 287 (T1adn. 4).
2) 3HaueHus u3 kypHana «Electra», Ne 24, okta6ps 1972, ¢. 91.

3) 3gayenns u3 orueta EPRI Ne ELL—3014.

5.2. ToxonpoBoasue OJHONMPOBOJIOYHBIE HIH MHOTONPOBOJOYHBIE KWJIbI
Jnga OOBIYHBIX KOMOMHALIMHA MATEPHAIOB O0WIAd (OopMyJda MOXKET OBITh YIPOIICHA CIACAYIOLIHUM

00pa3oM: |
_ !y L
e—\/l+X\/S | Y[S)’

rie X M Y — MOCTOSHHBIC, BKAKYAKOLIUE B €O KOIP@PUUMEHT TeruioBoro kKoHTakra 0,7 (1,0 — misa
MACJOHAMOJHECHHBIX Kadese), yKa3aHbl B TA0. 3.

Taonwumuma 3

IHocTrosnnbIe, HCMOAb3YEMBIE B YNPOIIECHHBLIX (POPMYJIaX pacyera Ajas KM H NMPOBOJOYHBIX SKPAHOB

[locTossHHAA oA Meau [locTossHHAg oad ATIOMUHHAA
NU3onauu4a | 1
X, (Mm*/c)2 Y, mv’/c X, (Mm”/c)2 Y, Mm’/c
[1BX: (0,29 0,06 0,40 0,08
<3 kB (0,27 0,05 0,37 0,07
> 3 kB (0,41 0,12 (0,57 0,16
Cumreia 119
DTUICHOPOIIUIACHOBBIA KAY4YYK:
<3 kB 0,38 0,10 0,52 0,14
> 3 kB (0,32 0,07 (0,44 (0,10
bymMara:
- MACJIOHATIOTHEHHAA 0,45 0,14 (0,62 0,20
- Ipyrad 00,29 0,06 0,40 0,08

[IpuMedaHue KoapdpuuumeHT TSIUIOBOrO KOHTaKTa (1,7, 119 MaCIOHAIOJHCHHBIX Kaoenaen 1,0,
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5.3. M30iupoBanHbie APYr OT APYra NPOBOJIOKH JKPaHA

5.3.1. I1oMHOCTBIO VIDIOTHEHHBIC

DopMysia IPpUMEHHUMA K MPOBOJIOKAM SKPAaHA, PACMOMOXEHHBIM HA PAaCCTOSSHUM HE MEHEE OJHOIO
TUaMeTpa MPOBOJIOKW APYr OT JAPYyra M MOJHOCTBIO OKPYXECHHBIM HEMETA/UIMUCCKUMHU MAaTepHATIAMMU.
BaussHue TOHKMX CIIUPAIBHO HAJTOXECHHBIX BBIPABHUBAKOIIHNX JICHT HE YUYUTHIBAKOT. /U OOBIYHBIX COUYETA-
HUN MAaTEePUATOB MOXHO HUCIIOJAB30BATh YIPOUICHHYIO (POPMYITY, IPUBEACHHYIO B II. 5.2; B UHBIX CIAyYasIX
clieayeT MPUMEHITh o0Ly0 dopMyay, npuBeacHHYIO B 1. 5.1, ipu £ =0,7. TOK BBIUMCIAIOT IJII OJHOH
MMPOBOJIOKHU U 3aTEM YMHOXKAIOT HA YUCAO MPOBOJIOK #, B PE3YJILTATE YETO MOJIYYAKOT MOJHOE 3HAYCHUE TOKA
KOPOTKOrO 3aMbIKAaHUA. TakuM 00pa3oM, BO BCEX (DOPMYJIIAX UCIIOAB3YIOT IUIOLAAL IMOMNEPEYHOTO CEUCHUA
OJHOM ITPOBOJIOKH.

5.3.2. He mOAMHOCTBIO VIUIOTHEHHBIE

DTOT METOI TAKXE MPUMEHUM K IIPOBOJIOKAM SKPaHa, PACHOJNOXEHHBIM IO SKCTPYIUPOBAHHOM
TPYOKOM; MPHUYEM MEXKIY MPOBOJOKAMHU UMEETCH BO3AYILUIHOE MPOCTPAHCTBO. BAMIHHUE TOHKUX CITUPAIBHO
HAJIOXKEHHBIX BBIPABHUBAIOIIMUX JICHT HE YUYMTBHIBAIOT. MCrionabp3yror oO0uyro ¢Gpopmyay, MPUBEICHHYIO B
m. 5.1, mpu £=0,5. Ecan nmpoBOJIOKH pacnoOIOXKEHBI MEXIY ABYMA Pa3IUYHbIMHU MaTepUaIaMH, CIACoyeT
HUCIIONb30BATh CPeAHEe apU(PMETHUYCCKOE 3HAYCHUE YVACIbHBIX TEPMHUUYCCKHUX COMPOTHUBICHUUN U YACIBHBIX
OOBEMHBIX TCIJIOEMKOCTEM JBYX MATCPUATIOB. TOK ONpeacidiOT A9 OJHON MPOBOJIOKH U 3aTEM YMHOXAIOT
HA YUCJIO MPOBOJIOK, B PE3YJIBTATE YETO MOJYYAIOT MOJHOE 3HAYCHHUE TOKA KOPOTKOTO 3aMbIKAHUY. Takum
00pa3oM, BO BCEX (POPMYJIAX MCIIOAB3YIOT IUIOLIAAB IMMOMEPEYHOIO CEUYCHUI OJHOM IPOBOJIOKMU.

6. Pacuer HeagmadaTuueckoro Kodgdunuenrta 1 000J1049€K, IKPAHOB H MPOBOJOK OpOHH

[ I ppuyMeudaHnue BaxHO HNpaBWIBHO ONPCACAUTb MCIIOAb3YEMOC B aanMadaTHYCCKOMU (POPMVYIIC 3HAUCHUC
IIOUIAAH ITONCPEYHOrO CEYSHHM S O0OOMOUYKHM WIM SKpPaHa.

6.1. O0mue NonoxKeHusn
KosdduumeHT € 11 000104eK, SKPAaHOB U OPOHU ONPEIACIIIIoT IO POopMyJIe

e=1+0,61 MVt —0,069 (M\ £)2 + 0,0043 (M~ 1),
1

Kospdpunment M, ¢ . 2 onpenensior mo Gopmysie

YNE
P2 P3|

M =
20'18*10_3

£,

rI¢ G5, 03 — YACIbHAA OOBLEMHAA TEIUIOEMKOCTD CPEAbl ¢ KaXI0W CTOPOHBI 3KpaHa, O00JIOUYKHA WIH OPOHHU,
nK/(K - M°);
0y, P3 — YACIABHOE TEPMHUUYECKOE COMPOTUBICHUE CPebl ¢ KAXIOW CTOPOHBI SKpaHa, O0O0JIOYKH WJIH
oponu, K - m/BT;
G — yAeabHasad OObEMHAYd TEIJIOEMKOCTh 3KpaHa, 000J0YKHu uian opoHu, Ix/(K - M>);
O — TOJIIMHA 3KPaHA, O0OJOUKH UJIH OPOHHU, MM,

I1peniaracMbie TEIUIOBBIC MMOCTOSSHHBIC [UTS Pa3IMYHbIX MATEPHUAIOB YKA3aHbI B Ta0J. 2. PekoMeHayeTcA
HUCIIOJIL30BATh 3HAUeHUE F = (0,7, 3a MCKIIOYCHHUEM CIYyYaeB, KOraa METAUIMUYECKUUM 3JEMEHT IMOJIHOCTBIO
COCMHEH OIHON CTOPOHOM C COCEAHEN CPEeAOH; B 3TOM CAYYA€ MOXHO HUCIOJAL30BATH 3HaAUeHue F = (,9.

3HAYEHUE € MOXHO TAKXKE OMPEAECTUTH MO YEPTEXY MOCHAE TOro, KaK moaydyeHo M f.

6.2. TpyOuaTbie 000J04YKH

IInomwagp monepevyHoro Ce4eHus, UCMOJIb3YEMYIO B afuadaTHYCCKON (POpMYyIe, OMPEACIISIOT CIICOY-
IOLLIUM OOPa30OM:

S=mndo,

rae d — CpeaHUM TUAMETP OOOJMOUYKH, MM.

Dfr + DDC .
2 b

[IpuMeuvdanune. g roppupoBaHHBIX O00JIOUYCK d =

0 — TOJIIMHA O0OJOUKH, MM.
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Heammabarnueckni KO3 (puupenT £ Ang 000J109€K, IKPAHOB H OPOHH

2,0

]

1.0 —t1H —

0,01 0,7 7,0 MYE 70,0

TaM, rae mpeamnosaracTcd HEMOCPESACTBEHHBIN TEIJIOBOM KOHTAKT, KOS(MMUIIMEHT TEIIOBOTO KOH-
TakTa (F) MOXHO IMPUHATH 34 CIHHMUILY.

6.3. JlenTnl

6.3.1. TlpomonpbHO HATOXEHHBIE

[Inomwanp, ucmoab3yeMasa B aauabaTHIeCKON (POPMYJIE, ABASICTCS MOMEPCYHBIM CECUYCHUEM JICHTHI IIPH
YCJIOBHHU, YTO MepeKphITHE cocTaBadgeT He Oosee 10 % ee IMUpPHUHBIL.

S=wo,

e w — LMUPHUHA JICHTBI, MM;
0 — TOJIIUHA JICHTbI, MM.
6.3.2. CrmupajibHO HAJOXKEHHBIE
TpyoHO onmpeacnuTh CTENEHb KOHTAKTA MEXIY BUTKAMHM M BHYTPHU BUTKOB JICHT, OCOOCHHO MOCIE
OMPEACTICHHOIO Mepuoda SKCIUIyaTALMU, MO3TOMY MPEANOIaracTCsi, 4YTO TOK MPOTEKAaAeT MO COUPATIU M,
TAaKUM OOpa30M, OOLLYIO IUVIOLIAAL MOMEPEYHOIO CCUCHU JICHT OIMPEICAIIOT MO (popmyie

S= nwo,

e # — YUCIIO JICHT;
W — LIHUPHUHA JICHTHI, MM;
0 — TOJIIIMHA JICHTBHI, MM.
6.4. Kacaomueca apyr aApyra npoBOJIOKH
B agnadaTnueckom (popMysie UCIIOJIB3VIOT OOLIYIO TIOMIAAh MOMEPCUYHOr0 CECUYEHUI MPOBOAOK. /1na-
METP OTACABHOM MPOBOJMOKU MPUHUMAIOT 324 O.
6.5. IIpoBoaoynas omieTka
IIpeanosaraercd, YTo NPOBOJMOYHAA OIUIETKA UMEET IUIOLIAAL MOMEPEYHOIO CEYCHHUA, PABHYIO YHCTY

IMPOBOJIOK B OIVIETKE, YMHOXCHHOMY HAa IUIOLIAAb MOMEPEYHOIO CEUYCHUA OTACJIBHOM IMPOBOJOKHU. O PaBHA
VIABOCHHOMY TUAMETPY OJHOM IPOBOJIOKH.
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IHHPHTOXEHHE A
Cnpaeouroe

IHOACHEHHUA K PEKOMEHAYEMbIM METOAAM YYETA HEAJIMABATUYECKOI'O HATPEBA
IIPU PACYHETE JOITYCTUMbIX TOKOB KOPOTKOI'O JAMbBIKAHNA

JlonyiueHe O TEIUIOBBIX MOTEPAX B M3OJMALMU MOXET ObITh BBIPAXKCHO B BUJIEC KOAPPHUIIMECHTA, U3MCHAIIOLIETO
JIN0O 3aTPaThl SHEPTHU IIPH KOPOTKOM 3aMbIKAHHNH, JINOO MAKCUMAJbHYIO JOIIYCTUMYVYIO TEMIICPaTypy. BhIOpaH mepBbIn
BapHUAHT, T. K. OH IO3BOJACT COXPAaHATh ITOCTOSHHBIM IIPEAC/I TEMIEPATYPhl JId MAaTepHaJIa U HE U3MEHATH €ro B
3aBUCUMOCTH OT TCIUIOBBIX IIOTEPh B M30MILUMM. KO3(PPULIMECHT ONpeoeasieTcsl COOTHOLICHHMEM 3aTpaT SHEPIUU B
aINa0aTHYCCKOM M HEaINA0aTUUYCCKOM PEXKMMAX M, TAKMM O0pa30M, HEIIOCPCIACTBCHHO BIMSECT HA 3HAYCHME TOKA B
IIPOBOJHUKEC, TOCKOJbKY JJIUTCIAbHOCTh B O00OMX CIIy4asiX OOIMHAKOBA.

B HEKOTOPBIX KOHKPETHBIX CIy4asdx (HAIpUMEP, CUCTEMA C 3a3¢MJICHHOM HEUTPaAIbI0) MAKCUMAJAbHBIM TOK
KOPOTKOIO 3aMbIKAHUA U3BECTCH, U PEKOMEHAYEMbIN METOA MOXKET OBITH IIPCOOPA30BAH AJI ONPCACICHUA MAKCHMAJIb-
HOW TEMIIEPATYPhI NP KOPOTKOM 3aMBIKAHU.

A) ToxompoBoasmmue XKnJibl

[1poBeAcHO 3HAYUTEIbHOE KOJINUYECCTBO TCOPETUUCCKUX M SKCIIEPUMEHTAIbHBIX UCCICTOBAHNY B 00JIACTH Kadeen
C MEIHBIMH TOKOINPOBOOAIINMHY XKHJIAMH U NMOJIUBUHUIXIOPUAHOM (11BX) n3omduyen, B TO BpeMd KaK IO KA0EAIM C
MEIHBIMHY TOKOINPOBOASIIUMHY XKWIAMHU U OYMAaXKHOM M30LHEH NMEETCS HEOOMBIIOE KOJINUYECTBO JAHHBIX. PEKOMEH-
OYEMBIA B HACTOAIECM CTAHIAPTE METOI ObUT OCHOBAH Ha JAHHBIX 11O KA0CIIM ¢ MEOIHBIMHY TOKOIIPOBOISIINNMHY KMNJIaMHU
1 11BX mn3oasgumen M 3aTeM 3KCTPAoOJNPOBAH HA KA0CAM ApYyroro TuIa. lakadgd 3KCTpanoadauuvs Obljia MOATBEPXKICHA
VMCIOIIUMUCS PE3YAbTaTaMM HECKOJIbKUX HMCIIBITAHMM KA0eIeHh ¢ OYMAXKHOM N30AALUCH.

[1Tony4yeHO AOCTATOYHOEC COOTBETCTBUEC MEXKIY PE3VJIbTATAMM BBIMUCIACHUHN IIPYU NOMOIIY YEThIPEX HE3ABUCHUMBIX
TCOPETUUECCKUX METOAOB, METOIA PACUECTA TIEPEXOAHBIX XapaKTCpUCTUK ITpy ToMOo1IN DBM (stoT MeToa nmpuHAaT CIGRE
IUTS PacueTa HOMUHAJILHBIX XapaKTePHUCTHK B MEPEXOIHOM PeXUMe!) M MaHHBIMY SKCIIEPIMEHTATbHBIX UCCISIOBAHMIA.

POopMyna UMEET CACAYIOIINNA BUA; .
€ = / 1+ A /z + B s
\ \/'S S|

\
[lonyyeHHass SMIMPUICCKUM ITYTEM (POPMYJIa 3TOrO BUAA COOTBECTCTBOBAJIA PACCUYMTAHHOMN IpH oMoy HDBM

KpuBOoH mis 11BX. DMnoupnuyeckre moctodHHbIE A 1 B BKIIOYAIN B ¢€0d YICIbHBIC TEIUTOSCMKOCTH KUJIbl Y U304 1INH,
a TAKXKE YVICIbHOE TEPMHUYECCKOEC CONMPOTUBICHUE N3OSN,

[IyreM MOogn(pUKaALINK STUX NOCTOSTHHDBIX (MCIIOAb3YS 3HAYCHMS, ONYOJIMKOBAHHLIC B XypHase «Electra», No 24
OKTAOpPL 1972, ¢. 90, 91) ObuIH MOMyYeHBbI KPUBLIC I/ IPYTUX KOMOMHALMN MaTCPHUAIOB XKIWIbl ¥ U30JSILIHH.

Ha mpaktmke mMeeT MECTO OOJbIION PasopoCc pe3yabTAaTOB SKCICPHMMCHTAJIbHBIX HCCACOOBAHWM, KOTOPLIN
OOBACHACTCH TEIUIOBBIM KOHTAKTOM MEXKAY KWIOM M u3oaduue. B ¢opmyiay Obl1 BBEACH KOSPPHUUMEHT F B
COOTBETCTBUM C TCOPCTUYCCKUMHU HCCIACHOBAHUAMU. JHAUCHUE F = (,7 COOTBETCTBOBAJIO BCEM MMCIOIIUMCS SKCIICPH -
MEHTJIBHBIM OJaHHBIM 1d 11BX, ¥ 3aTeM MCIIOIBb30BaAIOCH IIA BCEX KOMOMHALIMM MaTEPHATIOB XKXKWJIbl U U30JIILNH (3a
NCKJIIUYCHUEM MAaCIOHANIOJIHCHHBIX KaOciacH, 11 KOTOPBIX BCICACTBHC XOPOLICTO TEIUIOBOIO KOHTAKTA MOXHO
NCIIoAb30BaTh KO3 duumeHT 1,0). BO3MOXHBICE NOTPEIIHOCTH pacyeTa, TAKUM O0pPa3OM, YVUYMTBIBAIOTCH B CTOPOHY
TTOBBILICHUA HAACKHOCTH Ka0ceH.

KosdppUumeHT € B HEKOTOPOM CTSIICHH 3aBHUCUT OT TEMIIEPATYPhl, HO B AMAIIA30HE TEMIICPATVP, KOTOPBIC OOBIYHO
MMEIOT MECTO Ha IPAKTUKE, 3TY 3aBUCUMOCTb MOXHO HE YYUTBIBATH (OHA YUTCHAa B KO3(puumeHte (1,7).

Pabouag rpymma nosmarana, 910 5 % — MUHHMMAaJIbHOE YBEINMYCHUE HOIIYCTUMOIO TOKa KOPOTKOTO 3aMbIKAHMS,
KOTOPOC MOXKET OBITh PEATM30BaHO Ha mpakTuke. [Ipwm ¢ /.5 < 0,1 ¢/MM? yBETIMUCHNE TOKA B KIJI¢ HE3HAYNTEILHOE, U
HCaANA0aTUICCKUIN MCETOO HE PCKOMCHIVETCS MNPHMMCHSATb IIPHM TAKOM COOTHOILICHHHM, KOTOPOC HAMOOJee YacTo
BCTPEUACTCA NPH DKCILUTYATALINM.

B) Dkpanbl B 000J09KH

DKpaHbl 1 O00JIOUYKY IBISIOTC SJICMECHTAMH KOHCTPYKIIMHM KA0eaeH, B HANOOJIBIICH CTCIICHU OIIPEACISIONIUMHU
3HAYCHU S JOIMYCTUMOTIO TOKA KOPOTKOTO 3aMBIKAHUS B VCIOBUSIX HCAAMA0ATUUYCCKOTO HAIPEBA.

Padouas rpynmna pacroaarajia HECKOJbKMMHY METOAAMU PACUECTa: AaHAJIMTUYCCKMMHY U ¢ UCTIOIb30BAaHUEM DB M.
BBIT BBIOPAH METOJ C BBEACHUEM VIIPOIICHUH TCOPETUICCKN HAaN00JIee TOUHOTO MEeTOIa2), KOTOPbII HEMOCPEICTBEHHO
VIUTBIBACT U3MCHCHNEC MOTEPDb B 3aBUCHUMOCTH OT TEMIICPaTYpPHhI.

OCHOBHOM NpoOAEeMON ObLIO HEIOCTATOUHOC KOJIUYECCTBO PE3YAbTATOB SKCIICPUMEHTAJIBHBIX HCCIACTOBAHHUMN,
HCOOXOOMMBIX JJI1 CPABHCHMSA ¢ JAHHBIMHU PACUyeTa IIPY MOMOIIM TCOPECTUYCCKOTO MeToaa. 110/y4eHO ONpeacieHHOE

1) Kypuan «Electra», Ne 87, mapt 1983, c. 41.
2) Mildner: R.C., AIEE Trans. Tom 87, c. 749—758, mapt 1968.
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COOTBETCTBUE ¢ HCCKOJBbKMMHM MMCKIIVMUCI PE3VAbTATAMU HCHBbITAHUM, OCOOCHHO IPU BBCACHUM KOSPPUIIMCHTA,
VUUTBHIBAIOLLCTO TCIUIOBOM KOHTAKT (TaK XK€, KakK I XWibl). KpoMe TOro, pe3yabTaTbl UCIILITAHUN, IOJYYCHHBIC
METOIOM C MCIIOJB30BAHHUEM DBM (CM. 11. A), TAKXKE COOTBETCTBOBAIY TCOPETUUYCCKHUM TAHHBIM.

Ko3(p(pUIMEHT € 1 B 3TOM CAY4Ya¢ B HEKOTOPOM CTCIECHU 3aBUCUT OT TEMIICPATYPbl, HO B YPABHCHUHY IIPCICTABICH
HAnO0OJICe HEOJATOIIPUITHBLIN CIydyard, M HA IIPAKTUKE 5TY 3aBUCHMOCTb MOXHO HE YUYUTHIBATD.

Kos(pdHUIMeHT TEIIOBOTO KOHTAKTA BBLIOPAH IS PA3IUNYHBIX KOHCTPYKIHMM OOOJOYKHM M 3KPaHa ¢ VYETOM
CTCIICHM TEIUIOBOTO KOHTakTa. Hampumep, Kkadeam ¢ OyMaxXHOM M30JALMEH, CBUHLHOBOM OOOJOYKOM M OUTYMHBIM
CJIIOEM IIOA HAPVXHOM O0OJIOUYKOM MMEIOT BECbMAa XOPOLIMU KOHTAKT, a TOPPHUPOBAHHBIC ATIOMUHUCBBLIC OOOJIOYKM
Kaoee ¢ OyMaro-MacCHOM M30JIIMCH UMCIOT IUTOXOM KOHTAKT ¢ U30JISLUCH.

Bce monyineHus Oeaaanch B CTOPOHY VBCJIMYCHUS HAOCXKHOCTH KaoOeney. HawmOonee CIOXHO ONpeacauThb
COIIPOTUBJICHHEC U IUIOLIAIb ITOIICPCUYHOTO CCUYCHM S JICHTOYHBIX SKPAHOB, HATOXCHHBIX C IEPECKPBITUEM, 1 MHOTOCION -
HBIX JICHTOUHBIX SKPAaHOB. CONPOTHUBICHUE 3HAYMTE/IBHO 3aBUCHUT OT CTECICHM KOHTAKTA MEXIY BUTKAMM JICHTDI,
KOTOPBIA MOXET CJIYYAMHBIM O0PA30M U3MEHATHCH B TCUCHNE KOPOTKOTIO 3aMblKaHU. 11053TOMY NpUMHATO JONVIICHUE,
00CCIICUNBAIOLICC ONMPCACACHHDBIM 3aac, 4 MMCHHO:. TOK TEYCT BAOJIb JICHTBI ITO CIIMPAJM BOKPYI KaOcasl, a MCXKIY
BUTKAMM HET NPOBOIVMOCTH. [1py 3TOM MCIOAB3YETCS TUIOWIAAL MOMEPSYHOTO CEUSHUS JICHThI (MJIN JICHT).

B sTOM Ciydyae nmoayyamT 3aHUXKCHHBIE HOMUHAJbHBIC 3HAYCHWS I YCIIOBUM KOPOTKOTO 3aMbIKAHUA, HO OHM
BCE K€ BBILIC TEX, KOTOPHIE OMNPEACICHBI HA OCHOBE aanadaTUUYCCKOTO PeXMMA IIPHU TOM XK€ JONYIISCHUH OTCYTCTBHA
KOHTAKTA MEXIY BUTKAMMU.

AHAJIOTMYHO IOIIYCKACTCS, YTO SKPAHblI B BUAC OIUICTKM M3 MPOBOJOK MMCIOT TPYOUaATyIO (POPMY M HEC MMCIOT
KOHTAKTA MEXIy MpOoBOJoKaMU. 111o1manph monepeyHOro CEUCHUA B STOM CIIVYAC ONPECACHAIOT KaK IUIOIIAIb ITONEPE-
YHOT'O CEYCHHS OTHOM NMPOBOJIOKM, YMHOXEHHYIO Ha OOLIECE YMCIIO MPOBOJOK B OIUIETKE, a 34 TOJIIUHY IIPUHHUMAIOT
VIBOCHHBIN ONAMETP OOHOHM IIPOBOJIOKMU.
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