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MEXTOGCYITAPCTBEHHU BN CTAHIATPT

TPAHCO®OPMATOPDI CUJIOBBIE MACJ/IIAHBIE OBHIEI'O
HASHAYEHUA

I'ocCT
JlomycTuMbIe HArpy3Ku 14209 —85

General-purpose oil-immersed power transformers.

Permissible loads
MKC 29.180

OKCTY 34 1100

JlaTta BBegennsa 01.07.85

Hacrogmuit ctTaHgapT yCTaHABIMBAECT JOITYCTMMbIE HATPY3KU CYJIOBBIX MACISIHBIX TPAaHC(HOPMATOPOB
o01Iero HasHadeHMs MOIIHOCTEIO A0 100000 xBA BxumounTebHO ¢ BugamMu oxmaxaeHusa M, 1, 111 u 1,
cootBeTcTBYIOmIME [OCT 11677.

CTaHIapT He pacIpoCTpaHIeTCa Ha TpaHC(HOPMATOPHI ¢ HAIIPABJIEHHBIM ITOTOKOM MAacja B OOMOTKAX.

CTaHoapT yCTAaHABIMBAET METOM pacydeTa JOIIYCTUMBIX CUCTEMATUYECKX HATPY30K U aBAPUUHDBIX IIE-
PETPY30K 110 3a4aBACMbIM MCXOJHBIM JAHHBIM, a4 TAKKE HOPMBI TAKUX HATPY30K U IIEPETPY30K IJISI CYyTOU-
HOTO Tpadprka HATPY3KUA TpaHCPOPMATOPOB C YUETOM TeMIIEPATYPhl OXJIaXIAIOIE CPEbL.

Cranmgapt coorBeTcTBYeT CT CHOB 3916—8&2 B yacTn MeToj1a pacdeTa JOIIYCTUMBIX HATPY30K U IIepe-
rpy30K TpaHchopmaropoB 1 Ilyormkanmm MBK 354 (1972) B yacTi MeToOa pacueTa JOIIYCTUMBIX HATPy-
30K W IIEPETPY30K TPpaHCPOPMATOPOB II0 CYTOYHBIM JIBYVXCTYIICHYATHIM IIPAMOYTOJBHBIM TpadprkaMm
Harpy3KIu.

1. OBIIME MOJOXEHUSA

1.1. 3HayeHMEe U IIPOMOIKUTEIBHOCTDL JOIIYCTUMBIX HATPY30K U IIEPErpy30K TpaHCPOpMaTOpOB, a
TAKKE PACYECTHBIM M3HOC BUTKOBOM M30JIALINM OOMOTOK IIPY aBAPMMHBIX IIEPETPY3KAX CICAYET OIIPEACIIATD
JUTST TIPSIMOYTOJIBHBIX JIBYXCTYIICHUATHIX VJIM MHOTOCTYIIEHUYATHIX Ipa(pKOB HATPY3KM, B KOTOPBIE HEOOXO-
IVIMO IIpeo0pa3oBaTh MCXOMHbIC IPpaPUKU HATPY3KM B COOTBETCTBUU C IIPWJIOXKEHUEM 1.

[TapaMeTpbl HCXOOHOTO IrpadrKa HATPY3KM OIIPEACIISIOTCS 110 JaHHBIM CPEACTB U3MEPECHUI, KOTOPHI -
MM OCHAaIlleHbI TpaHCHOPMATOPHI, JIMOO0 I10 PE3YJIbTaTaM IIEPUOANYCCKUX U3MEPEHUN, IIPEIYCMOTPECHHBIX
«]1paBMiIaMM TEXHMYECKOM AKCIUIYATALMM SJIEKTPUUYCCKUX CTAHLIUM U CETEI».

Harpyska tpancdopmaTopa CBBIIIE €70 HOMUHAJIBHON MOIITHOCTHU AOITYCKACTCS TOJIBKO IIPY UCIIPAB-
HOM 1 ITOJIHOCTBIO BKIIIOUEHHOM CHUCTEME OXJIAKACHUS TpaHcdopMaropa.

1.2. JlonyCTUMBIE CHUCTEMATUUYECKUE HArPY3KM HE BBI3BIBAKOT COKPAILEHUA HOPMUPYEMOI'O CPOKa
CIIYKOBI TpaHC(hOpMATOpa, TaK KaK 3a IIPOLOJCKUTEILHOCTD I'padrKa HATPY3KU 00ECIICUMBACTCS HOPMAJIb-
HBIM WIN ITIOHWXKEHHBIV IIPOTUB HOPMAJIBHOTO PACUYETHBIN M3HOC M30JIAINMN.

1.3. JlommycTuMBbIe aBapUMHBIE IIEPETPY3KU BBI3BIBAXOT ITOBBIIIICHHBIN 110 CPABHEHUIO ¢ HOPMAJIbLHBIM
PACYETHBIN M3HOC BUTKOBOM M3OJIALINM, YTO MOXET IIPUBECTHU K COKPAILICHUI HOPMHWPOBAHHOI'O CpoOKa
CIIVKOBI TpaHCc(hopMaTOpa, €CIM IOBBIIIEHHBIM W3HOC BIIOCIICACTBUM HE KOMIICHCUPOBAH Harpy3KaMu C
M3HOCOM BUTKOBOM M30JALINM HUXE HOPMAILHOTIO.

1.4. 1lpu ompenesieHUM AOIIYCTUMBIX CUCTEMATUUYECKX HATPY30K TEMIIEPATYPY OXJIAKIAIOIIEH Cpe-
IIbI 34 TIPONOJDKUTEIBHOCTD IpadKa HArPy3KH WJIM 34 BECh IIEPUOM IIOBTOPEHMS IrpadprKa CiaeayeT IIPUHI -
MAaThb PABHOM CPEIHEMY 3HAUCHUIO, €CJIM IIPM STOM TeMIIEparypa IIOJOXUTEIbHA U €€ M3MECHCHUE HE
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rpesbimaeT 12 "C. 11py usMeHeHHU TeMIlepaTyphl OXIAXKAAOIIEN Cpeabl, IIpeBbInawIineM 12 "C, win 1pu
OTPULIATEJILHBIX 3HAYCHUIX TEMIIEPATYPhI OXIAXKIAKOIIETO BO3AYyXa HEOOXOOMMO MCIIOJIb30BATH SKBUBA-
JICHTHOE 3HAUEHUE TEeMIIEPATYPhl, PACCUUTHIBAEMOE B COOTBETCTBUU C IIPWJIOXKEHUEM 2.

[1pu onpenesieHMM HOITYCTUMBIX ABAPDMUHBIX IIEPErPY30K TEMIIEPATYPY OXJIAKAAIOIIEC CPEIbL IIPUHHU -
MAalOT II0 €€ U3MEPEHHDBIM 3HAYCHUIM BO BPEeMS BO3HMKHOBECHUI ABAPUMHOU Ileperpys3ku. Horryckaercs
IIPU IIPOCKTUPOBAHNY CUCTEM SJICKTPOCHAOKECHM IIPOMBINUICHHBIX IIPEAIIPUITUI U APYTUX OOBEKTOB BhI-
OMpaTh MOIIMHOCTb TPAHC(HOPMATOPOB 110 YCIOBUSAM aBaApMMHBIX IIEPETPY30K 110 TA0JI. 2 IIPWIOXKEHUS 3.
HopMmbl, ykasaHHbIe B Ta0JI. 2 IIPWIOXKEHUI 3, OIIPEACIICHDI UL IIPEAIICCTBYIOIIEN HAIPY3KU, HE IIPEBDI-
mramei 0,8 oT HOMUHAIBHOMN.

1.5. Ilpu HepaBHOMEPHOUN HaArpyske TpaHchopmaropa 110 pasaM ITOIIYCTUMBbBIC HATPY3KU U IIEPETPY3-
KM CJIeAyeT OIIPEHECIIATh I HauOoiee HarpyKeHHOU (pa3bl OOMOTKHU.

1.6. L1 TpexoOMOTOYHLIX TpaHCchOPMaATOPOB JHOIIYCTUMbBIE HATPY3KM U IIEPETPYIKU CIeAVET OIIpe-
IEJIATh [UI HAan0oJIee HATPYKEHHONM OOMOTKHM.

1.7. JdomycTUMBIE HArpy3KU 1 IIePerpy3Kd TpaHCHOPMaATOPOB ¢ BUIAOM OXJIAXKIAeHU 1 IIpH OTKITIO-
YeHHBIX BEHTIWIATOPAX CIEAVET OIIPEHEIISTh, UCXOAI U3 HOMUHAJIBHON MOIIHOCTH TaKMNX TpaHCPOPMAaTO-
POB C BUIOM OXJIaxKaeHUS M.

1.8. g tpanchopMaTopoOB € pACIIEIUIEHHON OOMOTKOM JOITYCKAKOTCS TE Xe IIeperpy3Ki, OTHECEH-
HbIe K HOMUHAJIBHOM MOIIHOCTY KAXIOW BETBU, UTO 1 WIS TPAaHC(HOPMATOPOB ¢ HEPACIICIDIEHHON OOMOT-
KOM. OIyCKarTCAa AOIIOJIHUTEILHBIC IIEPETPY3KU OMHOM BETBU 3a CUET HEIAOIPY3KU APYTOM, €CIM 00 3TOM
NMEIOTCH VKAa3aHMI B TEXHUYECCKON JOKYMEHTAIINM.

k!

1.9. JlommycTMBbIE CHUCTEMAaTUYECKME HATPY3KM M aBApPUMHBIE IIEPETPY3KU, KAaK M U3HOC BUTKOBOM
N30SI IIPU aBapUUHBIX IIeperpy3Kax TpaHCcPopMaTOpOB, UISI CYTOYHOTO ABYXCTYIIEHYATOTO IIPSI-
MOVTOJILHOTO TpadrKa HATrPy3KU CIeIVeT olIpeaelaTh 1o Tadia. 1—16 1 tabia. 1—19 npuwroxeHnd §.

[1py HEOBXOAMMOCTH OIIPEACICHNA MAKCUMAJIbHBIX JOIIYCTUMBIX HATPY30K U IIEPETPY30K C IIOBBI-
[MIEHHOM TOYHOCTBIO ITO M3MEPEHHBIM 3HAUYECHUSAM IIapaMeTpOB TpaHcPpopMaTopa, a TAKKE IIPU CYTOUYHBIX
ITOBTOPSIOIINXCS ABYXCTYIIEHYATBIX IpadprKax ¢ IIPOTOJCKUTEIBHOCTBIO MAaKCYMyMa HATPY3KU CBbIIIE 12 4
VI IIpU rpadprKax HaArpy3KY ¢ LIMKIIOM ITIOBTOPEHUS, HE PABHBIM CYTKaM, KaK 1 IIPHU BCEX BUIAX MHOTOCTY-
[IeHYATHIX I'PpapMKOB HATPY3KM, CICAYET II0JIb30BATHCSI METOIOM pacueTa. IIPUBECICHHBIM B pa3d. 2. B ciry-
yae OIIpEeHcICcHUI MAKCUMAJIbHBIX MHOIIYCTMMBIX aBAPUUWHBIX IIEPETPY30OK PACUCTOM HEOOXOINMO
JIOIIOJIHUTEJIbHO YYUTHIBATL TpeboBaHUA I1. 4.5.

(U3menennaa pepaknua, U3m. Ne 1).

1.10. HomyckaeTcd UCIIOIB30BAHUE HOPM IOIIYCTHMBIX HATPY30K U IIEPETPY30K, OTIIMYAIOIIUXCA OT
yKa3aHHBIX B II. 1.9, HO I1p1 0043aTEIILHOM YCIIOBUY, YTOOBL B 3TUX HOPMAaX 3HAUYCHUS JOIIYCTUMBIX IIEPE-
IPY30K 1 UX IIPOAOJLKUTEIILHOCTH IIPHU IIPOYMX PABHBIX YCIIOBUAX HE IIPEBBIILIAIN ObI 3HAYCHUM, ITIOJIYICH-
HBIX PACYETOM II0 METOAY, IIPMBECACHHOMY B pas3d. 2, C HCIIOJIB30BAHUEM IIPU STOM OJHUX U TEX XK€
MCXOMHDBIX JAHHBIX M OrpaHNMYeHUN. [lpnMep Takmx HOpM IIPpUBEIAEH B IIPWIOXEHUUN 3.

[1pu BEIOOPE MOIIHOCTY TPAHCPOPMATOPOB CUCTEM JIIEKTPOCHAOXEHUS ITPOMBIINDIIEHHBIX IIPEIIIPHS -
TUN U APYIUX OOBEKTOB AOIIYCKACTCHA UCIIOIB30BAHME HOPM HOITYCTUMBIX IIEPETrPY30K 110 TabII. 2 IIPUIIOKE-
HUI 3.

1.11. MaxcuManbHbIe 3HAYCHUS OOIIYCTUMBIX HATPY30K U IIEPETrPY30K, PACCUNTHIBACMBIX IS OOMO-
TOK TpaHC(HOPMATOPOB, HE HJOJLKHBI OTPAHUYMBATHCI HATPY30OUHBIMU XapaKTEPHUCTUKAMU TaKMX KOMILIEK-
TYIOIUMX TpaHCHOPMATOPhl M3HOEINI, KaK BBOIBI, VCTPOWMCTBA IIEPEKIIIOYEHUS OTBOIOB OOMOTOK,
BCTPOEHHBIX TPAaHCPOPMATOPOB TOKA U M3MEPUTEIICH TEMIIEpATypPhl Maca.

2. PACYET JOITYCTUMBIX HAI'PY30K, IIEPEI'PY30K U U3HOCA BUTKOBOU
N30JISILIUU OBMOTOK

2.1. McxoagHbBle TaHHBIE A pacdyeTa U UX YCIOBHBIE OOO3HAUYUECHU I
2.1.1. HMcxomable maHHBIE HOMMHAJIBHOTO PeXMMA:

Stiom — MOIIHOCTB, KBA:
Lon — TOK, A;
Poom — II0TEPH KOPOTKOTO 3aMbIKAHUS, BT;
Pl om — IIOTEPU XOJIOCTOro Xomaa, Br;
_ fuom — OTHOIIEHUE TIOTEPHh KOPOTKOTO 3aMBIKAHUS K TTOTEPSIM XOJIOCTOTO XOJIA;

PO. HOM
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v mom  — IIPEBBIMIEHUE TEMIIEPATYPBI MAcila B BEPXHUX CI0AX HAI TEMIIEPAaTypOr OXJIaXIAKOIIEN cpe-
ner, C:

Snr nom — IPEBBIIIEHNE TeMIlepaTyphbl HAaUboJIee HATPETOM TOYKY OOMOTKM Hald TEMIIEPATYPOU OXJTAX-
nawien cpeianl, C;

3 hr v mom — IIPEBBIIIEHNE TEMIIEPATYPbI HAMOOJIee HATPETON TOYKY OOMOTKY HAJl TEMITEPAaTypoOr Maciia B

BEpXHUX cirogax, C;

T —TeIDIOBAS IIOCTOSTHHASI BpeMEHHU TpaHCcPopMaTopa, 4, IIPU HEM3BECTHOM €€ 3HAUYSHUH JOITYC-
KaeTcd IIPUHUMATD 110 IIPWIJIOKEHUIO 4;

Tog — TEIUIOBAS IIOCTOSIHHAS BPEMEHU OOMOTKM, Y.
2.1.2. OmpeneisieMble M APYTUE IIPUHITHIE JAHHBIC UM pacueTa JOITYCTUMBIX HATPY30K U IIEPEIrpy-

30K:
®,,,, — TeMIleparypa oxyiaxnarwoluien cpeablt, C;
®. .. — TeMmileparypa Haubdosiee HarpeTon TOYKM oOMOTKHU, C;
®,  — TeMIleparypa mMaciia B BEpXHUX ciIosax, C;
9, — IPEBBIILIEHNE TeMIIEPATypPhl HanboJIee HAIPETON TOYKY OOMOTKM Hal TEMIIEPATYPOU OXJIaX-
narwilen cpennl, C;
3,, — IIPEBLILIEHNE TEMIIEPATYPLI MACJIa B BEPXHUX CJIOSX HAJ TEMIIEPATyPON OXJIAXKIAIOIIEN Cpe-
nel, C;:
e v — IPEBBILIEHUE TEMIIEPATypPhl HAM0OIE€ HATPETOM TOYKM OOMOTKM HAJ TEMIIEPATYypPOU Macia B
BEPXHUX CII04aX, C;
S — MoOIIHOCTBE Harpy3ku, KBA; ompeneigeTcss B COOTBETCTBUU € IIPHIIOKEHUEM 1
I — TOK HArpy3KM, A; OIIPEACIIIECTCA B COOTBETCTBUU € IIPMIIOXKEHUEM 1;
\) I
Ky = 1l = -1 Ha4YaJIbHAas HArpysKa, IIPEeAIIeCTBYIOAS HATPY3Ke WIN IIeperpy3Ke K,, I HATPy3-

Ka ITIOCJIC CHMXKCHUA KZ? B IOJIIX HOMWHAJIBHOU MOIIMHOCTY WJIN HOMUHAJILBHOTO
TOKd, OIIPCACIIACTCA B COOTBCTCTBHUUA C IIPUIIOKCHUCM 1,

ki — IIOACTPOYHBLIN MHIECKC, 0D03HAYAIOIWUI YCTAHOBUBILIEECH 3HAYCHUE BEJIMYUHBIL IIPY HArpyske Kj;

HArpy3Ka WIM IIEPeTpy3Ka, CIeAyIolas 3a Ha4YaJIbHOW HAarpy3kou K, B HOJIAX HOMU-

HAJIbHOM MOIIHOCTY WJIM HOMUWHAJIBHOTI'O TOKA, OIIPEACTACTCSI B COOTBETCTBUU C IIPU-
JJOXKeHueM 1:

kr — TIOICTPOYHLIN MHAEKC, 0003HAYAIOIINI YCTAHOBUBIIEECA 3HAUCHIE BEJIMUMHEL IIPU HATPY3Ke
WK IIeperpyske Ks;

T — TIpomoKUTEIbHOCTh TpapKa HArpy3Ky B €IMHMNLIAX BPEMEHU; I CYTOYHOTrO rpaduka, u;

h — TIPOLOJIKUATEIBHOCTL HATPY3KU Ky HA ABYXCTYIIEHYATOM CYTOYHOM rpadyKe HATPY3KH, Y, WM

[IOACTPOYHBIA MHACKC, O003HAYAIOIINHN 3HAYCHNE BEJIMYMHBI B MOMEHT OKOHYAHUWS IIPOIOJI-
KUTEJILHOCTU A:

Af — VMHTEPBAJI BPEMEHM Ha IIPOMOJCKUTEIBHOCTH IpadrKa HArpy3kKu, B €IMHNIAX BPEMEHU, I
CYTOUHBIX I'paPMKOB HATPY3KHU, 4, VIV ITOACTPOYHBIN MHIEKC, 0003HAYAIOIINI BEJINYMHY B
MOMEHT OKOHYAHUS MHTEPBaAJIa BpeMEHU Al

{ — MTIHOBEHHO€ 3HAUEHUE BPEMEHU Ha IIPOHOJIKUTEIBHOCTM TpadpUKa HAIPY3KU, B SIUHULIAX
BpPEMEHMU; IUISI CYTOYHBIX I'pa(pKOB HATPY3KHU, U, VJIM ITOACTPOUYHBIA MHACKC, 0003HAYAIOINA
3HAYCHUE BEJIWYMHBI B JAHHBIA MOMEHT BPEMEHU;

(1) — PyHKIMOHAJIbHAA 3aBUCUMOCTD BEJIMYNHBI OT BPEMEHMU
[ — IIOJACTPOYHBIN MHIECKC, OD0O3HAYAKOIINN ITOPAAKOBBIM HOMEDP B UMCIIOBOM PSIAC BEJINYUH;
e = 2,718 — OCHOBaHUE HATYPAJIbHBIX JOrapnu({pMoOB.

2.1.3. HMcxomHble maHHBIE K pacyeTy M3HOCA BUTKOBOM MU3OIALIMY U OTPAHUYCHUS JOITYCTUMBIX Ha-
IPY30K U IIEPETPY30K:

... s — 0a30Bas yCJIOBHO IIOCTOSIHHAS TeMIleparypa Hanubosiee HATpeTOM TOYKM OOMOTKH, IIPU KOTO-
PO CKOPOCTb PACYETHOI'O M3HOCA BUTKOBOM M30JIALIUM COOTBETCTBYET CPOKY CIIYKOBI TPAHC-
popMmarTopa, yCIOBHO IIPUHATOMY 3a equHULY, C;

JUISE BUTKOBOM M30JISILAYN KJIacca HATPEBOCTOMKOCTA A @, . = 98 "C;
Ot max — MAKCUMAIBHOE OOIYCTUMOE 3HAYEHUE TEMIIEPATYPhI HAM0O0Iee HAarpeTon TOYKA OOMOTKU:

U CUCTEMATHUYECKMX Harpy3oK — 140 °C,
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TSI aBApUIHBIX NEeperpy30K TpaHcopMaTopoB Ki1accoB HanpsokeHus 110 kB u mike — 160 °C,
IUIS1 TpaHchopMaTOpOB KiIacCcoB HarpsokeHUst cBoiire 110 kB — 140 °C;
Oy max — MAKCHMaJbHBIE JOIIYCTUMBIE TEMIIEPATYPhI Macjia B BEPXHHUX CIIOSIX:
JUISI CACTEMaTUYECKHMX Harpy3ok — 935 °C,
IUISI aBapUMHBIX nieperpy3ok — 115 °C;
K5 max — MAKCUMaJIbHasl BEJIMYMHA IIEPETPY3KHU:
JUISI TOIIYCTUMBIX CUCTEMaTUYECKHUX HArpy3okK — 1,J,
IUISI TOITYCTUMBIX aBapUMHBIX IIeperpy3oKk — 2,0;

A — TeMIiepaTypHblii MHTEPBAJ, IIPM U3MEHEHHUU Ha KOTOPBIM TeMIleparypbl Haubojee HarpeTou
TOUKM OOMOTKHU PaCYETHBIA M3HOC BUTKOBOU HM3OJISLIMUA U3MEHSETCS B IBa pa3a; IPUHUMATD
A= 6 °C, ecIM HeT APYIrux 3Ha4YeHMH, onpeaensseMblX U3 XapaKTepUCTUK BUTKOBOM HU3O0JISIIIUU
«TEMIIEpATypa — CPOK CIYXOBI»;

F' — OTHOCHUTEJIbHBIM paCcYETHBIA U3HOC BUTKOBOM HU30JISIIIMU, KAaK OTHOILIEHHUE U3HOCA IIPU TEMIIC-
paType HauOoJiee HarpeToiM TOYKA OOMOTKHA O, - 32 IIPUHSITBHIA IPOMEXYTOK BPEMEHHU K HOP-
MaJIbHOMY M3HOCY IpH 0a30BOM TeMmeparype O,.. g 32 3TOT XK€ [IPOMEXYTOK BPEMEHH, B
SAUHULIAX «<HOPMAJIBHOI'O U3HOCA»; IJISI CYTOYHOIO IrpaPrMKa Harpy3Ku — B «HOPMAaJIBHBIX CVYT-
Kax» U3HOCA.

EnvHuna «<HopMaJIbHOTO U3HOCa» — U3HOC BUTKOBOM U3O0JISILIMM OOMOTKH 34 IIPUHSITOE BpEMSI
[IpM HEU3MEHHOM TeMIleparype IpPOBOJHUKA OOMOTKH 98 “C.
2.2. CXeMB pacunpelIeleHUsI TeMOepaTypH

2.2.1. Ilpu pacdere ciaeayerT NPUHUMATL VIPOILNECHHYIO CXeMy pacIpelejJeHUs] TeMIlepaTyphl
(4epT. 1), B KOTOpPOHA IIPUHATHI JOIYILICHUS.

Yupomennas cxeMa pacnpenesicHis TeMIepaTypbl Macja 1 0OMOTKHM IO BbICOTE OOMOTKH

_ #HHT

&/ Bepx
| aoromKu

‘i’

Cepeduna
admomnute

Hu3
OOMOITIKU

| — JIMHeHBIIA pa3Mep IO BepTUKAIM 0aka U OOMOTKH, 9 — IpeBBIIICHUAE TeMIIEpaTyphl; / — oxjaxnalomasi cpela; 2 — A3Me-
HeHHE TEMIIEpaTyphl Macila B 6aKe o BBICOTe OOMOTKH; 3 — M3MEHEHHME CpeaHCH TeMIepaTyphl 4acTei (KaTyIlieK) OOMOTKH IIO €¢

BBICOTE; 4 — HauOoOJIee HarpeTass Todka OOMOTKHA

Yepr. 1

2.2.1.1. TemmepaTtypa Maciia B3MEHSICTCS TMHCHMHO IO BRICOTE OOMOTKH M HE U3MCHSICTCS B BEPXHEN
yacTty Daka.

2.2.1.2. CpeaHee IPEBHIIICHUE TEMIICPATYPHL YYACTKOB BUHTOBOM WJIM HNWIMHAPHUYECCKON OOMOTKH
110 YCJAOBHBIM MX TOPU30HTAJIBHBIM CCUCHUSIM HJIH T10 OTACABHBIM KATYIIKAM KATYIIECYHOM OOMOTKH U3ME-
HSIETCS JUHEHMHO MO BBICOTE OOMOTKM M NAPALICAbHO NPUHATOMY U3MCHCHHIO TEMIICPATYPhl MAcCJIa.

2.2.1.3. Hauboxee HarpeTast To4ka OOMOTKHM MOXKET OBITh PACIIONIOXKEHA HA Pa3IUMYHOM PaACCTOSIHUH
OT BEpXHEro Kpast OOMOTKHM.

2.2.2. Ilpu pacuere cieayeT NpUHUMATh VIPOIIEHHYIO CXEMY U3MEHEHMS MIPeBBIILIEHUU TeMIIepaTy-

PBI Macjia ¥ 0OMOTOK IJISL ABYXCTYIIEHYATOIO MPSIMOYTOJIBHOTO IpaduKa HAarpy3KHy Mo YepT. 2, KOTOPBIA CO-
NEePXKUT HOIIYILICHUSI.
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2.2.2.1. TemmepaTrypa oxtaxXmaroneid Cpelbl 3a IIPOAOJKUTEIBHOCTD IpapuKa Harpy3Ky WIHU B TeUE-
HUE Ieperpy3Ku IIPUHUMAETCSI YCIOBHO ITOCTOSIHHOM B COOTBETCTBHMM C 1I. 1.4.

2.2.2.2. TemmepaTtypa HauOoece HArpeToud TOYKU OOMOTKHU B KaXKIbIA MOMEHT BPEMEHMU  OIIPEICIISI -
€TCSI, KaK CYMMa TPeX COCTABJISIIOIIIAX

e,

HHT

.t=®0XJI+8M.t+SHHT.M. P (1)

T.€. JOIIyCKAETCsA, YTO NPEBBILICHUSA TEMIIEPATYPHL 3, ; U S yr m ¢
Iarole cpeapl B UHTEpBaie ee u3MeHeHus ot 40 no munyc 20 °C.

2.2.2.3. Ilpu Harpy3Kax ¥ neperpys3kKax NpoaoCKUTENbHOCTHIO (0,5 4 ¥ 00JIee HE YUUTHIBACTCS IIEpe-
XOJHBIA IIpoLeCC U3MEHEHHUS TeMIlepaTypbl OOMOTKH IPHM CTYIIEHYATOM HM3MEHCHHUM Harpy3Kd, T.€. IIpH
3TOM TEIUIOBas IMIOCTOSIHHASI BpEMEHU OOMOTKM He VYUTHIBAETCS, a IPUHUMAETCS, YTO TEMIIEpaTypa OOMOT-
KM IIPpU U3MEHEHHUSIX HArpy3KU MTHOBEHHO JOCTUTA€T HOBOI'O YCTAHOBUBIIIETOCSI 3HAYCHUS U J1ajlee U3Me-
HSIETCSI aHAJIOTUYHO U3MEHEHUIO TeMIIepaTyphl Macla.

2.2.2.4. llpu pacuetre HEe YYUTHIBACTCSI U3MEHECHHUE COIIPOTHUBICHUSI OOMOTOK, TEIIOEMKOCTH U BSI3-
KOCTH MacJia ¢ IIOBBIILIEHUEM TEMIIEPATYPhl, BCJICACTBUE IIPAKTUYECKU ITPUEMIIEMOU KOMIICHCAIIUHU B3aUM-
HOI'0 UX BJIUSIHHUS Ha TEMIIepaTypy OOMOTOK.

2.2.3. Ilpu KpaTKOBpeMEHHBIX HArpy3Kax U Ineperpyskax mpoaoCKUTEeIbHOCThIO MeHee (0,0 4 U IIpH
MHTEpBAIaX MeXAy Neperpy3kaMu MeHee 4t,s TeMIlepaTypy OOMOTKHA HEOOXOAMMO OIIPENEIISITh C YYETOM

T06'

HC3dBUCHUMDbI OT TCMIICPATYPbI OXJIaxX-

2.2.4. H3MeHeHUs TeMIIEpaTyphl B [IEPEXOAHbIX TEILUIOBBIX IIPOILIECCAX, T. €. IIPU yYeTe TEIIOBBIX I10-
CTOSIHHBIX BpEMEHHM, IPUHUMATh IIPOTEKAIOIIMMHU TI0 3KCIIOHEHIIMAJIbHOMY 3aKOHY, a JOIIYCTMMBIE YCTa-
HOBMBIIIUECS 3HAYCHUS TEMIICPATYPHI IIPHU 3TOM JOCTHTAIOTCS 3a IIPOMEXYTOK BPEMEHHU, PAaBHBIM YETHIPEM
TEIUIOBBIM IIOCTOSIHHBIM BpPEMEHM.

(U3menennas penakmusa, M3m. Ne 1).

A3Menenna TeMuepaTypsl Macjia H 0OMOTKH, COOTBETCTBYIOIHE ABYXCTYICHIATOMY NPAMOYIOJIbHOMY rpaduKy
HArpY3Kd Tpancopmaropa

Yepr. 2
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2.2.5. Ecmu rpadpuk Harpys3ku SBISIETCS MHOTOCTYIIEHUYATBIM, TO €I0 CICAYET Pa30UTh HA YVUACTKHM C
NBYXCTYIICHYATON WJIM OJHOCTYIIEHYATOM HATPY3KOM. PacdeTr B 3TOM Ciydae IIPOBOAUTCS I1OCIICAOBATEIBHO
I KAXIOrO y4acTKa; IIPM 3TOM KaxXIasd IIPEAbIAYINAAd HAIPY3Ka ABIICTCS HAYAJIbHOMW JUIA CIIEAVIOIETO
yyacTka rpapyka 1 T.4.; B COOTBETCTBUM € 4epPT. 2 IIPWIOKeHUS 1.

2.3. Pacuer TemMmueparypns HaAaMbOJee HATPETOM TOYKU OOMOTKHU

2.3.1. Tewmreparypy Hamboiiee HarpeTom TOYKM OOMOTKM B YCTAHOBUBILEMCS TEIUIOBOM PEXVME
(ipy Harpyskax K; win K,) ciaemayer pacCUATHIBATE 110 (hOPMYJIaM:

®HHT. k ®0XJI T 8M. K T 8HHT. M. K, (2)
- (1+dk2Y (3)
SM. kK 8M. HOM 144 )
. LT
8HHT. M.k (SHHT. HOM SM.HOM)KV — 8HHT. M. HOM Kyﬂ (4)

roe K — 3HaAYeHUS HArpyso0kK.

Eci HeM3BECTHBI ApYIrUe 3HAYECHU, TO IIPUHUMATD.

x=09uy=1,6— g TpanchopMaToOpoB ¢ BUIamMun oxjaaxigeHus M u I;

x=1,0m y=1,8 — mwig tpancdpopmaropon ¢ Bugamu oxmaxaenusa 11 u 1.

2.3.2. Temmeparypy HanOoJIee HATPETOU TOUYKM OOMOTKHU B IIEPEXOAHOM TEIUIOBOM PEXXMME HArpeBa
IIpY IIPOJOIKATEIBHOCTH HATPY3KU 4t > h > 0,5 4 cieayeT pacCUUTHIBATE ITO (POPMYJIIaM:

®HHT. h— ®OXJI ™ 8M. h ™ 8HHT. M. kK2 (5)
Ivh = Owm k] T (SM. k2~ k])(l —e 1 ). (6)
8HHT. M. k2 SHHT. M. HOM Kg ’ (7)

2.3.3. Tewmreparypy HauOoIee HATPETOM TOYKU OOMOTKHU B IIEPEXOMHOM TEIUIOBOM PEXXUME HArpeBa
IIPY TIPOJOJDKUTEIIbHOCTY HArpy3kn £ < 0,5 49 ciaelyeT pacCuuThIBATE 110 PopMyIaM:.

Ounr. n = Ooxn T 8M. h T 8HHT. M. A, (8)

SHHT. M. BT SHHT. M. k1 T (SHHT. M. k2 8HHT. M. k])(l - e_h/Tﬂﬁ)n (9)

rae 3,, , — 1o dopmyie (6).

2.3.4. Tewmmeparypy HaubdoJIee HATPETOM TOUKU OOMOTKHU B IIEPEXOIHOM TEIUIOBOM PEXKUME CHUKE-
HUA TEMIIEPATYPLI IIPA JJIATEIILHOCTA CHUXKEHUA 4t > (i — 1) 2> 41,5 CIEAYET PACCUYUTHIBATE 110 (hOPMY-
JIAM:

®HHT. t ®OXJI ™ SM. { ™ 8HHT. M. kK1 (10)
I r - Okl T (SM. hT Y k])e_f/t ; (11)
8HHT. M. k1 SHHT. M. HOM Kly ' (12)

2.3.5. Tewmmeparypy HanbdoJIee HATPETOM TOYKU OOMOTKHU B IIEPEXOIHOM TEIUIOBOM DPEXKUME CHUKE-
HUSA TeMIIEPATYPBI IIPU IJIMTEILHOCT CHUKEHUS (f3 — 1,) < 41, CIIEAYyEeT PACCUUTHIBATE 110 (hOPMYIIAM:

®HHT. ! — ®0XJI T 8.M. ! T 8.HHT. M. P (13)

8HHT. M. F 8HHT. M.k T (SHHT. M. h 8HHT. M. k])e_r/T o0, (14)

roe 3,, ,— 1o dpopmyite (11).
2.3.6. IlpenBaputesbHOe IpUOIMKeHHOe (0e3 BBIIIOJIHEHUS PAcUeTOB) OIpeeIeHUE ITPEBLIIIEHUS
TEMIIEPATYPBI HANDOJIEE HATPETOM TOUYKU OOMOTKU 3 ... 5 IIPU PA3IUYHBIX HArpy3kax K, u 2 > 0,5 9 1ByX-

CTYIIEHYATOTO CYTOYHOI'O IrpadrKa HATPY3KM HOIIYCKASTCS IIPOBOAUTH 110 IrpadprKaM IIPWIOXKEHUA J.
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24. PacdeT OTHOCUTEINBLHOTIO M3HOCA BUTKOBOM U30JIIIUHU

2.4.1. OTHOCHUTEIBbHBIN M3HOC BUTKOBOM M3OJALIUM HEOOXOAUMO PACCUUTHIBATH 110 KAXKIAOMY U3 M
YYACTKOB IIPeO00PA30BAHHOTO B IIPSIMOYIOJIBHYIO PopMy IrpaprKa HAIPy3KU, KAKIBIHA IIPOAOKUTEIIBHOC-
TBHIO Af;, KaK IIOKA3aHO HA 4epT. 2 NIPWIoXeHUd 1. 3areM 110 KaXIOMy UHTEPBALy Af; CII€AyeT PACCUUTATE
O ; () 10 popmynam (2 — 14), tae ~ v f 3aMEHUTD 3HAYECHUAMU Af;.

OTHOCUTEIIBHBIN PACUYETHBINM N3HOC BUTKOBOM M3OJISLIMHN 110 KaXKIOMY YI4aCTKY IpadpriKa HeOOXOIMMO
OIIPEHAEIISTE 110 POPMYIIE

| A ® £)-0 /A
}71_ __ I 2[ gari )~ Ounr.6 | At (15)
T

OTHOCUTEIIBHBIN M3HOC 34 IIPOLOJDKUTEIIbHOCTE 1 rpapyKa HArpy3kKu OyIeT paBeH CYMME OTHOCH-
TEJIBHBIX U3HOCOB ITO BCEM YYACTKAM:

icm (16)

2.4.2. OTHOCUTEIBHBIN U3HOC BUTKOBOMN M30JISIIUU HOIIYCKACTCA TAKXKE OIPEICIATD 110 BCEMY I'Pa-
buxy O .. (f) IpOLOIKUTENLHOCTEIO 1. B 3TOM ciiyyae rpaduk O, .. (f) TaKKe HEOOXOAMMO Pa3fesiMTh Ha
m UHTEPBAJIOB Af;. Y4YacTky rpapuka ¢ HEM3MEHHBIM 3HAYEHUEM O . IIPUHUMAIOT 34 OHUH MHTEPBAJI.
YyacTtku rpapuka ¢ U3MEHAOIUUMCH 3HAYeHUEM O . 110 3KCIIOHEHTe (HEYCTAHOBUBIUUKICH PEXUM IIPU
K = const) HeOOXOINMO Pa3IciIMTh HA MHTEPBAJIBI, PYKOBOJICTBYAICH ITPABWIIOM: IIPOIOJIKUTEIBHOCTD TIEP-
BOTO M BTOPOT'O MHTEPBAJIOB OT HAYAJIA SKCIIOHECHTHI HE JOJIKHA ITPEBbIIIATS (0,3 T KaKAbIN, TPETHETO U YET-
BEPTOTO UHTEPBAJIA — HE 00JIee T KAXKIBIN, ITPOMAO/EKUTEIILHOCTD ITOCICAYIOIMX UHTEPBAJIOB HE OIPAHU-

qUBAIOTCA. B KaxmoM wHTEpBajle CIeayeT IIPOBECTUA JIMHUU CPEOHETO 3HAYeHUSA O, .. . a 3aTeM IO

KaXIOMYy MHTEpBaLy Af rpadpuka @, . . (f) pacCUUTBIBATL OTHOCUTEILHBIN U3HOC 110 (pOpMyIIe
_ Al (O — O )/ A 17
173 TI )\ HHT. HHT.0 . ( )

OTHOCUTEIIBHBIM U3HOC 34 IIPOAOJIKUTEIIBHOCTD TpadprKa HArpy3Ku CIIeayeT OIIPEAEIITh 110 (POPMY-
ae (16).

2.4.3. OTHOCUTEJILHBIM M3HOC BUTKOBOW M3OJALIMU U1 CYTOYHOI'O ABYXCTYIIEHYATOTO IIPIMOYIOIb-
HOro rpadgpuka HArpy3KM € IIPOJOJIKMTEIBHOCTBE) MAKCUMAJILHOM HArpy3KW B MHTEpBAie (24 — 41) > h >
> 0,35 4 cirenyeT olpeaeIsiTh KaK CYMMY OTHOCUTEJIBHBIX M3HOCOB 110 TPEM XapaKTEePHbIM y4acTKaM rpadpuka
M3MEHEHUWA TEMIIEPATYPHI (CM. 94EPT. 2) — € YCTAHOBUBIIEHCSH TEMIIEPATYPOU, € TIOBBLIIIEHNEM U CHIYZKEHI -
€M TEMIIEPATYPLI

{ : ! "
F= 24 — h — 41 2(@HHT.k1 ~Ouur6)/ A 4 L Jz2[®HHT_(f)@HHT_6]/ﬁ At + 1 f2[®HHT_(t)®HHT_6]/A dr. (18)
3|

24 24 24

%)

r

e Ouur(?)) U Ouyp(f) — IOBBILIEHWE M CHMXXEHUE TEeMIIEpATypbl HaMbOJIee HArpeTOM TOUYKM O0-

MOTKM, BbIpaxaemble dopmyiamMut (3 —7) m (10 —12), HO He I KO-
HEYHDLIX 3HAYEHUW WMHTEPBAJIOB BpeMEHU A M (/3 — 1), a KaK (QyHKLUS

X HEIIPEPBIBHOTO U3MEHEHMS B 3TUX MHTEPBAIAX.
2.4.4. Tlpumep pacuera @, ;1 F (0e3 npumeHeHns DBM) 1nipuseneH B npuiioxeHuu 6.
2.5, PacyeT 1ONIYCTUMBIX HATPY3O0K U IIEPETPVY30K
2.5.1. Pacyer MakCUManbHBIX TOIIYCTUMBIX HATPY30K U IIEPETPY30K IIPOBOAUTCS B ABYX CIIVUASLX:
C LIEJIBIO IIPOBEPKU HOIIYCTUMOCTHU IIPEAIIoIaracMoro rpaprka Harpy3Ku;

C LICJIBIO OIIPEACIICHMS BO3MOXHBIX BAPUAHTOB ABYXCTYIICHUYATHIX CYTOYHBIX I'pa(PUKOB HATPY3KU C
MAaKCUMAaJIbHBIMI K, IIPU Pa3IMYHLIX 3HAUEHUAX K U A.

2.5.2. PacueTHVIO IIPOBEPKY HOIIYCTUMOCTH JIIOOOIO IIPeOoOPa30BAHHOTO B IIPAMOVYIOJIBHVIO POPMY
3aJJaHHOTO rpadMKa Harpy3Ky HEOOXOAMMO BBIIIOJIHATE IT0 popmynaM (15 — 18) pacueTra OTHOCUTEIILHOTO
M3HOCA BUTKOBOMW M3OJISLINHN.

2.5.2.1. I'paduxku Harpy3ku, IIpu KOTOpbIX £ <1 M He NMPEBBIILIAKTCSI COOTBETCTBYIOILNE OTPAHNYE-
HUS 110 II. 2.1.3, cileayeT OTHOCUTD K rpadyKaM IOITYCTUMBIX CUCTEMATHUYCCKIIX HATPY30K.
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2.5.2.2. TI'padmku HArpy3Ku, Ip1 KOTOPBIX F > 1 1 He NIPEBBIILIAKTCSI COOTBETCTBYIOLINE OIPAHNYE-
HUSA 110 11. 2.1.3, ciaenyeT OTHOCUTE K IrpadprKkaM DOIIYCTUMBIX aBapUIMHBIX ITEPETrPY30K.

2.5.3. Pacyer MakKCUMAaJIBbHBIX AOIIYCTUMBIX CUCTEMATHUYECKUX HATPY30K M ABAPUMHBIX IIEPErPY30K
NBYXCTYIIEHUATOTO CYTOYHOTO TIpapUKa HArpy3KM HEOOXOIMMO BBIIOJHATH UTEPALIMOHHBIM METOIOM,
onpenendd K, o popmyinam (2—4), (5—7), (10—12) n pasencrtna (18). Takoir pacuer ciaeayeT BIITOTHATE
Ha BBM B COOTBETCTBUU € OJIOK-CXEMaMU IIPWIOXKEHUS 7.

(U3menennaa pepaknua, MU3m. Ne 1).

2.5.4. IlpenBapuresibHOE IIPUOIIKEHHOE (0€3 BBIIIOJIHEHMA PACUYETOB) OIIPECHCICHUE HOITYCTMMBIX
K5 IBYXCTYIIEHUATOrO CYTOYHOTO Ipapka Harpy3Ku ¢ y4eToM OrpaHndeHuii 11o 11. 2.1.3, Ho 0e3 onpenere-
HUSI OTHOCUTEIILHOTO M3HOCA BUTKOBOM M30ISLINHN, JOIIYCKAETCS IIPOBOAUTD 110 rpadpyKaM IIPMIIOXKEHUS J.
[lo HargeHHBIM 13 TPA(UKOB 3HAYCHUAM IIPEBLIIIEHUI TEMIIEPATYPEL 3, 1, Fyur v 4 A IPUHATOMY WU
pPacCYUTAHHOMY B COOTBETCTBUM C IIPWIOXKEHUEM 2 3HAYEHUIO O . CIEAYET OIIPEAEIISITD:

Ov.n= v n T Ooxrs (19)
Ouar. h = 9w T Jumr w h T Ooxrs (20)
a 3aTeM IIPOBEPUTH COOMIOAEHME YCIOBU O, , <O . 1 O . , <O ..

3. HOPMblI MAKCUMAJIBHBIX NJOITYCTUMbIX CUCTEMATUYECKHUX HAI'PY30K
TPAHCP®OPMATOPOB

3.1. Brabun. 1 — 7 nupuBeneHsl 3Ha4eHUA K> U A U1 CYTOYHOIO ABYXCTYIIEHYATOrO Ipap)ruKa HATPY3-
KM TPAHC(POPMATOPOB 1IPU PA3IUYHBIX 3HAYEHUAX Ky 1 O, PACCYUTAHHBIE B COOTBETCTBUM C IIPUIOXKE-
HUEM /.

Taoanuimra l
Oy = —20 °C
M u /1 11
h, 4 K, mpu 3HadeHmsx K, = 0,25 — 1,0 K., mpu 3HaYeHMAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0.5 0,6 0,7 0,3 0,9 1,0

0.5 + o+ |+ |+ o+ o+ o+ 1851820178 174
1,0 + |+ |+ |+ o+ o+ F LT L7776 174 1,72 1,69 | 1,66 | 1,63
2.0 + |+ [1,90 1,96 1,93 | 1,89 | 1,85 | 1,79 | 1,61 | 1,61 | 1,60 | 1,59 | 1,57 | 1,56 | 1,54 | 1,52
4,0 | 1,70 | 1,69 | 1,67 | 1,66 | 1,64 | 1,62 | 1,60 | 1,57 | 1,47 | 1,46 | 1,46 | 1 a5 | 1,45 | 1,44 | 1,43 | 1,42
6,0 | 1,56 1,55| 1,54 | 1,54 | 1,53 | 1,51 | 1,50 | 1,48 | 1,40 | 1,40 | 1,40 | 139 | 1,39 | 1,39 | 1,38 | 1,37
8,0 | 1,48 | 1,48 | 1,47 | 1,47 | 1,46 | 1,45 | 1,45 | 1,43 | 1,37 | 1,36 | 1,36 | 136 | 1,36 | 1,36 | 1,35 | 1,35
12,0 | 1,41 | 1,40 | 1,40 | 1,40 | 1,40 | 1,39 | 1,39 | 1,38 | 1,33 | 1,33 | 1,32 | 132 | 1,32 | 1,32 | 1,32 | 1,32
240 | 1,30 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,30 | 1,26 | 1,26 | 1,26 | 1.26 | 1,26 | 1,26 | 1,26 | 1,26
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Tadbnuira 2
Ooxy = — 10 "C
Mul L
h, 9 K, ipu 3paveHmsax K, = 0,25 — 1,0 K, ipu 3HaveHmsIx K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,3 0,9 1,0
0.5 + |+ 0+ |+ |+ |+ |+ 0+ |+ |+ | + 181,77 1,74 1,70 | 1,65
1,0 + - + + + + + 1,95 1,72 | 1,70 | 1,69 | 1,67 | 1,65 | 1,62 | 1,59 | 1,55
2,0 1,95 11,92 1,90 | 1,87 | 1,83 | 1,79 | 1,75 1,69 | 1,55 1,54 | 1,53 | 1,52 | 1,51 | 1,49 | 1,47 | 1,44
4,0 1,62 1,61 1,60 | 1,58 1,56 | 1,54 | 1,52 | 1,48 | 1,41 | 1,40 | 1,40 | 1,39 | 1,38 | 1,38 | 1,37 | 1,35
6,0 | 1,49 | 148 | 1,47 | 1,46 | 145 1,44 | 142 | 1,40 | 1,34 | 134 | 1,34 | 1,33 | 1,33 | 1.32 | 1,32 | 1,31
8,0 | 1,41 | 141|140 1,40 139 1,38 137|136 | 1,31 130 1,30 | 1,30 | 1,30 | 1,29 | 1,29 | 1,28
12,0 1,34 | 1,34 | 1,33 | 1,33 | 1,33 | 1,32 | 1,31 | 1,31 | 1,27 | 1,27 1,26 | 1,26 | 1,26 1,26 1,26 | 1,25
240 | 1,23 1,231,231 1,23 123 1,23 123 1,23 1,20 120 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20
Tadbnuira 3
Oy = 0 °C
Mul AL
h, q4 K, mpu 3HageHmMsax K, = 0,25 — 1,0 K, mpu 3HayeHusx K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,3 0,9 1,0
0.5 + o+ o+ o+ L+ o+ o+ o+ 179177 175 L72 ] 1,69 | 1,66 | 1,61 | 1,56
1,0 + |+ |+ |+ | 4+ 1,9 191 1,8 | 1,65]| 1,63 | 1,61 | 1,59 | 1,57 | 1,54 | 1,51 | 1,46
2,0 | 1.86 | 1.83 1,80 | LL77 | 1,74 | 1,69 | 1.64 | 1.56 | 1.48 | 1.47 | 1,46 | 1,45 | 1,44 | 1,42 | 1,40 | 1,36
4.0 1,54 | 1,53 1 1,51 1,50 | 1,48 | 1,46 | 1,43 | 1,38 | 1,34 | 1,34 | 1,353 | 1,33 | 1,32 | 1,31 | 1,30 | 1,28
6,0 | 141 | 1,40 | 139 | 1,38 | 137 136|134 | 131|128 | 1,28 | 1,27 | 1,27 | 1.27 | 1,26 | 1,25 | 1,24
3,0 1,34 | 1,33 | 1,33 | 1,32 | 1,31 | 1,30 | 1,29 | 1,27 | 1,24 | 1,24 | 1,24 | 1,24 | 1,23 | 1,23 | 1,23 | 1,21
12,0 1,27 1,26 1,26 1,26 1,25 1,25 1,24 1,22 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,19 | 1,19
240 | 1,16 | 1,16 | 1.16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,16 | 1,14 | 1,14 | 1,14 | 1,14 | 1,14 | 1,14 | 1,14 | 1,14
Tadbnuira 4
Oy, = 10 °C
Mul L
h, q4 K, nipu 3navenusax K, = 0,25 — 1,0 K, ipu 3naveHmsax K, = 0,25 — 1,0
0,25 | 0,4 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0.5 0,6 0,7 0,8 0,9 1,0
0.5 + o+ |+ |+ o+ o+ o+ 184171169167 164 161|157 1,52 1,44
1.0 + |+ | + 200194 186 1,76 1,60 | 1,57 | 1,55| 154 152 1.49 | 1.46 | 1,42 | 1,35
2,0 1,76 | 1,73 | 1,70 | 1,67 | 1,63 | 1,58 | 1,51 | 1,40 | 1,41 | 1,40 | 1,39 | 1,38 | 1,36 | 1,34 | 1.31 | 1,26
4.0 | 146 | 144|143 141 1,39 136|132 125128 (12711271126 125|124 1,22 1.19
6.0 | 1331132 1,31 130 1,29 127 124|120 1,21 121|121 1201,20 1,19 1,18 | 1,15
3,0 1,26 | 1,26 | 1,25 | 1,24 | 1,23 | 1,22 | 1,20 | 1,17 | 1,18 | 1,18 | 1,17 | 1,17 | 1,17 | 1,16 | 1,15 | 1,13
12,0 1,19 | 1,19 | 1,18 | 1,18 | 1,17 | 1,16 | 1,15 | 1,13 | 1,14 | 1,14 | 1,14 | 1,13 | 1,13 | 1,13 | 1,12 | 1,11
240 | 1,08| 1,08 1,08 1,08 1,08| 1,08 1,08 |1,08| 1,07 |1,07|1,07 1,07 | 1,07 1,07 1,07 1,07
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Tadbauimma 3

Oy = 20 °C
Mu ] AL w11
h, 9 K, mpn 3HadeHusax K, = 0,25 — 1,0 K, ipu 3HaveHmsIX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0.5 0,6 0,7 0,8 0,9 1,0
0.5 + |+ |+ | 4+ | + 198 1.81/1.00]1,63|1,60| 1,58|1,55|1,52| 1,47 1.41 | 1,00
1.0 + 11971192187 1.8 | 1,71 | 157 | 1,00 | 1,49 | 1,47 | 1,45 | 1,43 | 1,40 | 1,37 | 1,31 | 1,00
20 |1.66|163]1.60|1,56| 151 145|135 100134133 1,32 130]|1.28|1,26/| 1,22 1,00
40 1,37 1135134132129 125/1,19 1,00 121 1,20 1,19 1,19 | 1,18 | 1,16 | 1,13 | 1,00
6,0 | 125|124 123121120/ 1,17 1,13|1,00 1,15 1,14 | 1,14 | 1,13 | 1,13 | 1,12 | 1,10 | 1,00
80 | 1,18 |1,17|117 | 1,16 | 1,15] 1,13 11,09 | 1,00 | 1,11 | 1,11 | 1,10 | 1,10 | 1,10 | 1,09 | 1,07 | 1,00
120 | 1,111,010 | 1,10 | 1,09 | 1,09 | 1,08 | 1,06 | 1,00 | 1,07 | 1,07 | 1,07 | 1,06 | 1,06 | 1,05 | 1,04 | 1,00
24.0 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00 | 1,00
Tadoauia 6
O = 30 °C
M u /1 AL w L
h, 4 K, mpu 3HadeHmsx K, = 0,25 — 1,0 K., mpu 3HaYeHMAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0.5 0,6 0,7 0,3 0,9 1,0
0.5 + |+ |+ |+ [1921,76 127 — | 1541511149 146|142 [136|121 | —
1.0 11,8 | 184 1,79 1,73 | 1.64 1,51 | 1,12 — | 141139137 134|131 [1.26]| 1,12 —
20 | 1,55[152|148 1,44 |138 129102 — 126125124 122|120 1,16/| 1,05 —
40 |1,28[126]124 1121|118 1,121097 — |113|1,13 1,12 1,11 1,10 | 1,07 | 0,99 | —
60 |1.16 115|113 1,12 11,09 1051095 — |1,07|1.07 /1,06 1.06|1,05|1,03]097| —
80 | 1,09|1,08| 1,08 1.06|1,05]1,021094| — |1,04]1,03|1,03|1,03]1,02/1,00/096| —
12,0 | 1,02 1,021,001 ]1,001099]097]092| — 09909909 0,99 098]|097 094 | —
24.0 10,91]091/0,91]091 1091091091 | — | 092/092]092/0920,92(092|0,92| —
Tadbnmimma 7
Oy = 40 °C
M u 1 lin:gil
h, q4 K, mpu 3HaYeHusx K, = 0,25 — 1,0 K, mpu 3HageHusx K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0.5 0,6 0,7 0,38 0,9 1,0
0.5 + | 4+ 1194184169126 — | — 1451421139 136|131 [1,19| — | —
1.0 |1,75]1,70 | 164|156 | 144 108 — | — 132130128 125|120 1,10 — | —
2,0 1,43 | 1,39 | 1,35 | 1,30 | 1,21 | 0,96 | — — | 1L,1s | 1,17 ) 1,15 | 1,13 | 1,10 | 1,01 | — —
40 | 1,17 1,15 1,1311,09| 1,04 08 | — | — |1,05]1.04 1,04 1,02| 100094 — | —
6.0 | 1,06|1,05|1,03]101/097|/08 | — | — 10,9909 |098|0,97 |09 |091| — | —
80 | 1,00]0,99]0,98 09 |093 08| — | — 096095095094 09308 | — | —
120 |0931092(091/090 |08 |08 | — | — | 091091 091 09 08 |087| — | —
240 1082082082082 108 /08| — | — 0841084084084 084[084 — | —
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3.2. HopMmbl paccuuTaHbl B COOTBETCTBUM € pa3il. 2 110 CICAVIOIINM 3HAYCHUIM I1apaMeTPOB HOMMU -
HAJIBHOTO pPeXMMa TpaHCPHOPMATOPOB:
=60°C; t=3494;x=0,9uy= 1,6 — ma tpanchopmaTopos ¢ BuramMmu oxstaxuaeHusa M n /I;
=55 "C;

SM. HOM

HOIIYVCKACTCH UCIIOJIb30BAHNEC HACTOAIINX HOPM W I TpchcbopMaTopOB, Y KOTODPbIX SM. HOM

3 you —40°C; 1=2y;x=1,0uy= 1,8 —mwia rpanchopMaTopoB ¢ Bugamu oxtaxaeHua A1 n 11;
d — PK HOM/PO. HOM — 5

3.3. OOo3HaueHMe (1) yKa3pIBAeT HA TO, YTO JUII JAHHOI'O PEXMMAa HATPY3KM PACYCTHOE 3HAYCHUE
K, > 2,0, HO pomyckaercsd ero jrodoe 3HadeHue B nHTepBaie 1,5 < K, <2,0 110 cormacoBaHUIO ¢ U3TOTOBU-
TejieM TpaHcgopMmaropa. [loguepkHyTeie 3HaUYeHUS K, TAKXKE HOIYCKAKOTCA IIPU 3TOM XK€ YCIOBUMU.
3.4. Mg npoMeXyTOYHBIX 3HAYeHU K1 U O, ,, T.€. B MHTEPBAJIE MEXKIY YKA3aHHBLIMU UX 3HAYCHM -
AMU B Tabmuiax, K, ciemyeT OIIPeNessATh JUHEWHOW WMHTEPIIOIALMEN 3a UCKIIOUEHMEM CIIy4aeB, KOTIa

h > (24 — 41).
4. HOPMBbI JOITYCTUMBIX ABAPUMHBIX ITEPET'PY30K TPAHC®OPMATOPOB

4.1. B Tabi. 8§ — 14 npuBeaeHLI 3HAYEHUS TOIIYCTUMBIX aBAPUUHLIX IIEPETPY30K K5y B 3aBUCHMOCTH
OT 3HAYeHUSA HAYAJIbLHBIX HArpy30K K IIPU PA3JIMYHBIX 3HAUYECHUAX TEMIIEPATYPLI OXIAXIAIONIEN CPEIbl
O,y AT TPAHCHOPMATOPOB KITACCOB HAlpsKeHUA 10 110 kB BKIIOYUTEIBHO.

Taonumira 8

®DX}I — _20 DC
Mul AL

h, 4 K, ipn pasnu4HBIX 3HaYcHUAX K, = 0,25 — 1,0 K, TIpy pasnTMYHBIX 3HaYeHUAX K, = 0,25 — 1,0

0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,8 0,9 1,0
0,5 |20 2012012020120 2020120201201 20 1919/ 19/ 19
1.0 |20 20120 2020 20 20 20 /19/19|19 18| 18 | 18| 1.8 | 1.8
20 |20 1201202020 20 20 20 1,7 171717171717 17
4.0 19 18 | 1.8| 1,818 | 1.8 18|18 | 16|16 | 16 16|16 | 1.6 | 16 | 1.6
6.0 1.7 117 1,7 117117117 17117 1161|1616 16 | 16|16 | 16 | 1.6
8.0 17 117 | 1,7 0171170171171 17116]16 16| 16|16 1,6 16 | 1.6
20 | 16| 1,6 | 1,6 | 16| 16| 1.6 |16 |16 | 151515 15|15 15|15 | 15
240 | 1,6 | 16| 1,6 | 16 16| 16 | 1,6 | 1,6 | 1.5 15|15 1,515 1,5 1,5 1,5

Tadnuima 9
O = —10 °C
Mul L

h, d4 K, pu pa3muIHBIX 3HaYeHUAX K, = 0,25 — 1,0 PY pa3sIMIHBIX 3HaYeHUAX K, = 0,25 — 1,0

0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,3 0,9 1,0
05 |20 20202020 20 20 20 1919|1919 ]| 19| 18] 1.8 1.8
1.0 |20 20120 2020 20 20 20| 18|18 18 | 18| 18 | 17| 1,7 | 1.7
20 20120 201202010120 19119171717 16 16|16 16 | 1.6
4.0 1.8 18| 1.8 18| 1.8/ 17 1717116161515 15]| 15|15 1.5
6.0 17 1171 1,7 11616161616 15|15 15|15 15]| 15|15 1.5
8.0 16 |16 | 1.6 16| 1.6 16| 16|16 | 15|15 15| 1515|1515 1.5
20 1.6 |16 1515 1515 1515 15|15 0/15| 1515|1515 1.5
240 |15 1,5 L5115 151,50 150150150 L5015 15150 L5015 1.5
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Tadbnuimma 10

Mwu/ L
h, 9 K, ipu pa3sIMIHBIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipy pa3sIUYHBIX 3HaYeHUAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0,5 0,6 0,7 0,3 0,9 1,0
05 |20 2020|2020/ 20 /20 201,19 19| 1.8 18| 1.8 18| 1.7 | 1.7
1.0 [201]20201]20 120120120 2018171717 17|17 17| 16
20 202020119 /19|19 |19 18 |16 16 |16 |16 | 16 |16 | 1.6 | 15
4.0 1,7 11,7 1,717 117171161615 1515|1515 15|15 15
6.0 1.6 | 16|16 16 16|15 151515 1515|1515 15|15]| 15
8.0 151151511515/ 15/15 1515 1515|1515 15|15]| 15
20 | 1,50 151151515 151515 15|15/ 15115 151515 15
240 | 1,50 151501515015 1515151515 1515151515
Tadbnuma 11
Oy = 10 °C
Mu /i AL w L
h, 4 K, Tipu pasnMYIHBIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipy pa3snuYHBIX 3HaYeHUAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0
0,5 20 | 20| 20 20 |20 20|20 20|18 |18 | 18 1,8 | 1,7 | 1,7 | 1,7 | 1,6
1,0 2,0 | 20 | 2,0 | 20 | 20 20 | 20 (19 | 1.7 | 1,7 | 1,7 | 1.6 | 1,6 | 1,6 | 1,6 | 1,6
2.0 1911919191818 |18 17 16 15 15|15 15| 15|15 15
4.0 1.6 | 16| 1,6 |16 | 16|16 | 15|15 |14 | 14|14 | 1414|1414 14
6.0 1.5 0151515151514 14|14 14|14 1414|1414 14
8.0 1.4 | 14| 1.4 |14 |14 14|14 | 14|14 14|14 | 1414|1414 14
120 | 1.4 | 14| 1.4 |14 |14 |14 | 1.4 | 14|14 | 14|14 1414|1414 14
240 | 1,4 1,4 | 14| 14| 14| 14| 14 14 14|14 14|14 14 14|14 14
Tadbauma 12
Opey = 20 °C
Mu /i AL w L
h, q4 K, ipu pasnmYHBIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipu pasnuYHBIX 3HaYeHuIX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0
0,5 2,0 | 2,0 | 2,0 | 2,0 | 2,0 | 2,0 | 2,0 | 2,0 7 0 1L,7 1,7 | 1,7 1,7 | 1,6 | 1,6 | 1,5
1,0 20120120 20|20 20|18 18 |16 |16 |16 16 | 16 | 1,5 | 1,5 | 1,5
2,0 1,8 | 1,8 | 1,8 | 1.8 | 1,7 | 1,7 | 1,7 | 1,6 DS LS LS LS 1L,y 14 1.4 1,4
4.0 151151511515 14|14 14|14 14|14 1414|1414 14
6.0 1.4 | 14| 1.4 |14 |14 14|14 13|14 14|14 1414|1414 14
8.0 13013 13131311313 |/13 |14 14|14 |14 14| 14] 14 14
20 | 1.3 013 1,30 13 13|13 |13 13|14 14|14 1414|1414 14
240 | 13|13 | 1,313 1,313 1,3 13 1,4 14| 14|14/ 14|14 14| 14
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Tadonumma 13

Oy = 30 °C
Mul Al n L

h, 4 K, mpn pa3muyHbIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipu pa3nuyHbIX 3HaYCHUAX K, = 0,25 — 1,0

0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,3 0,9 1,0
0,3 2,0 2,0 2,0 | 2,0 | 2,0 | 2,0 2,0 1,9 1,7 1,6 1,6 1,6 1,6 1,5 1,5 1,5
1,0 2,0 2,0 2,0 | 2,0 1,9 1,9 1,8 1,7 1,5 1,5 1,5 1,5 1,5 1,5 1,4 1,4
2.0 1.8 1,7 1711711616 15|14 | 14|14 |14 14| 14| 1.4 14| 14
4.0 14 14 | 14|14 |14 1311313131313 /13|13 13|13/ 1.3
6.0 13 013 13|13 /13 1311312131313 /13 |13 13|13/ 1.3
8.0 12 012 121121212112 121 1313131313 13/|13] 1.3
20 | 12112 12112112 12012112 1313|1313 13 13| 13] 1.3
240 |12 12 1,212 1,2 12 121213131313 1,313 1,3 1,3

Taonumimma 14
Oy = 40 °C
Mu Al n L

h, q4 K, mpu pa3nu4HbIX 3HadYeHusIX K; = 0,25 — 1,0 K, mpu pa3nu4HbIX 3HaYeHUsIX K, = 0,25 — 1,0

0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 0,4 0,5 0,6 0,7 0,3 0,9 1,0
05 |20 2012020201201 19 17 16 16| 15|15 15| 15| 14| 1.4
1.0 [201] 1911919 181716 14 | 15|15 |14 14| 14| 1.4 14 1.3
2.0 16 16 | 16| 15|15 | 14 13|13 |14 14|13 ]/13 |13 13|13 1.3
4,0 1,3 1,3 1,3 1, 1, 1, ,2 L2 1,3 1,3 1,3 1,3 1,3 1,3 L3 ,2
6.0 12 012 12112112112 11111120121 12112112]112112] 12
8.0 12 0 1,1 101l 112012012012 01201.2012 0 1.2
12,0 1,1 1,1 1,1 1,1 1,1 1,1 L1 L1 1,2 1,2 1,2 1,2 1,2 1,2 L2 1,2
24.0 1,1 1,1 1,1 1,1 1,1 1,1 L1 L1 1,2 1,2 1,2 1,2 1,2 1,2 ,2 ,2

4.72. 3HaAYeHUI CYTOYHOI'O OTHOCHUTEIJILHOIO M3HOCA [ BUTKOBOUN M30OJIALNU UISL CYTOYHOTI'O ABYXCTY-
[IeH4YaToro rpadrka HArpy3Ky JaHBI B IIPWJIOKECHUHN &.

4.3. Hopwmbl paccurTaHbl B COOTBETCTBUU C pa3il. 2, 110 IIPEACIbHBIM 3HAYCHUAM ITIapaMeTPOB HOMU--
HAJIBHOTO PeXMMa TpaHCPHPOopMAaTOPOB, VKA3AHHBIM B II. 3.2.

4.4. llpumep. OrpenenTb HOIYCTUMYIO JUIMTEILHOCTb aBADMUHON Iieperpy3ku K, = 1,8 11pu Ha-
qajbHOM Harpyske K; = 0,9 mpu temiieparype oxinaxpawlien cpeasl 0, = 0 °C mwia tpaHchopmaropa
TMH-6300/110.

[1o Tabm. 10 (mpn @, ,, = 0 "C) naxonum 11a K; = 0,9 rpady, roe K, = 1,8. JlormyctuMoe BpeMs TaKOn
[Ieperpy3Ku paBHo 2,0 4.

4.5. g tpancopMaropoB KitaccoB HalIpsokeHU cBhille 110 xB mpy TeMiieparype oxXitazKoarolei
cpeapl He Oosee 20 "C HeoOXomaMMO IIPUMEHSThL HOPMBI Tabi1. 8—14, HO [UIg 3HaYeHUS O, , YBEIUYEH-

Horo Ha 20 "C. [t Temieparypbl oxiaxgparoimeinn cpeanl 30 "C 1 40 "C 3HaueHust K, OIIpenesAaTh 110
Ttad1. 15 u 16.
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Tadbnuimma 15

Oy = 30 °C
Mu i AL w1
h, 9 K, TIpu pa3snMYHBIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipy pa3snUYHBIX 3HaYeHUAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0
0,5 20120120 20|19 18 |17 |16 |15 |15 |15 14|14 | 14 | 1,3 | 1,3
1,0 1,9 | 1,8 | 1,8 | 1,7 | 1,7 | 1.6 | 1,5 15|14 14 |14 14 | 1,3 | 1,3 | 1,3 | 1,3
2,0 1,6 |16 | 1,515 15|14 14 13 13 1,313 | 1,3 1,3 | 1,2 | 1,2 | 1,1
4.0 1.4 113131131313 |13 /13121211212 121]11212 1.2
6,0 1,3 (1,3 | 1,3 1,3 | 1,3 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2
3,0 1,2 1,2 1,2 | 1,2 1,2 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2
12,0 1,2 (1,2 | 1,2 1,2 | 1,2 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2
24.0 1,2 1,2 1,2 | 1,2 1,2 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2 | 1,2
Tadoauira 16
Oy, = 40 °C
Mu Ji AL n L
h, 9 K, TIpu pa3snMYHBIX 3HaYeHUAX K, = 0,25 — 1,0 K, ipy pa3snUYHBIX 3HaYeHUAX K, = 0,25 — 1,0
0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0 | 0,25 | 04 0,5 0,6 0,7 0,8 0,9 1,0
0,5 2012011918 1,7 16 | 1,514 14 14|14 |14 | 1,3 | 1,3 | 1,2 | 1,2
1.0 1.7 117 1711616 15| 14| 131,313 13| 1,3 1,3]12]12] 1,2
2.0 1515114114 1413 131212 01,2 121212 12] 12 1,
4,0 1,3 1,3 1,3 1,2 1,2 |12 | 1,2 | 1,2 | 1,1 | 1,1 | 1,1 | 1,1 | 1,1 1,1 | 1,1 1,1
6.0 1211211211212 12 11| 4,0 1,0 1,0 1,101,011 ] 1,1] 1,1 1,
3,0 1,2 | 1,2 | 1,1 | 1,1 1,1 | 1,1 1,1 | 1,1 1,1 1,1 | 1,1 | 1,1 | 1,1 1,1 | 1,1 1,1
12,0 1,1 1,1 | 1,1 | 1,1 1,1 | 1,1 1,1 | 1,1 1,1 1,1 | 1,1 | 1,1 | 1,1 1,1 | 1,1 1,1
240 | 1,1 | 1,1 L, L,r 1L, L)L L)L L1

(U3menennas peaaknusa, Usm. Ne 1).




I'OCT 14209—85 C. 15

HPUITOXEHUE 1
Obsazamenvroe

[IPEOBPA3OBAHME 3AJAHHOTI'O WJIM PEAJIBHOTO MCXOJJHOTO TPA®UKA HATPY3KHA
TPAHC®OPMATOPA B DKBUBAJIEHTHBIN IIPAMOYTOJIBHBIN

1. 3agaHHBIN WIM peaJbHBIA UCXOMHBIN rpabMK HArpy3Ky B BUJE 3aBUCUMOCTH U3MEHEHUS MOILIHOCTH .S, IIepe-
TaBACMOM TpaHCHOPMATOPOM BO BPECMCHH, JOJDKCH OBITH IMIPCOOPA30BaH B SKBUBAJICHTHHIN (B TCIUIOBOM OTHOIICHWH )
MPSIMOYTOJIGHBIN rpa(pMK HATPY3KA MPOAOJKUTCIBHOCTEIO 7.

JIoImyCcKaeTcss B Ka4eCTBC MUCXOAHOrO rpaukKa HArpy3KM MCIIOAb30BaTh rpaduK M3MCHCHUS TOKA HArpy3ku / BO
BpEeMEHH.

2. IIpeobpazoBanme mMcxomHoro rpapmka Harpy3kKd B SKBHUBAJICHTHBIA HPSAMOYTOJbHBIM B COOTBETCTBUM C
yepT. 1| HeoOX0AMMO BBINOJIHATE B CIAEAVIOLIEN MOCIeA0BaTEILHOCTH.

IIpeoOpa3zoBanme HcXoAHOrO rpaduKa HATpY3KH TpancdopMaTopa
B SKBHBAJICHTHBIM JABYXCTYICHIATHIM NPAMOYIOJILHLIM rpadHK

- | S Vs
K 2

K — —— - N

™~ —  Smax1{max
e -ﬂﬁﬂ._ —_—— {8 1,
=1 ;

, R -
l l
— F - = Swori1 L wom
N =5 7,
: I I I
I I‘&?' ,
| ||
. | |
I ) |
k 1. ' . I I : ' A1 _ | J
lat, Lat] | | .l At
Ah, | Akp | 18A,
| | I | - I
j," , |
. — —>

1 — ncxomabIi TpapPUK HATPY3KHM, 2 — ABYXCTYIIEHYATHIA MPSIMOYTrOJIbHBIA
rpahuK HaArpy3Ku

Yepr. 1

2.1. Ha ucxonnom rpaduke MpoBeCTH JIMHUIO HOMMHAJIBHON HArpy3ku S, WM HOMHHAIbHOIO TOKa [ . .

2.2. IlepeccycHUEM TUHUY HOMAHAIBHOM HArPy3KHM ¢ UCXOMHBIM I'papUKOM Ha ONPOAOJKUATCILHOCTH 1 rpadu-
KA BBIACIUTH YYACTOK HAMOOMBIICH IEpEerpy3Ku MPOJOCKUTCIBHOCTRIO 7.

2.3. OcraBLIyIOCA YaCTh MCXOTHOTrO rpaduka HArpy3Ku pa3sOUTh Ha m UHTEPBAIOB Af,, UCXOIH U3 BO3SMOXHOCTH
[IPOBECTH JTUHUIO CPEAHEN HArpy3KH B KaXJAOM MHTEPBAIE, a 3aT€M ONPEACIUATH 3HAYCHUS S;, Sy, ... 55,
2.4. HavanpHyio Harpy3ky K; 3KBHBAJIEHTHOIO rpapka CIEAYEeT pacCUMTHIBATE IO (OPMYJIE

1 SEAY + S5AL +...+ SEAL,

K —
. Suom § Af{ + Afy + ...+ AL,

(1)

2.5. Y4acTOK meperpy3ku #' Ha MCXOTHOM rpaduke pa3OUTh HA p UHTEPBANOB Ah,, UCXOOA U3 BO3MOXHOCTH
MPOBCCTU JIMHUIO CPCAHCH HArpy3kKd B KaXJIOM MHTCPBAJIC, a 3aTCM OMNPCIACHAUTDL 3HAUCHUSA S, 5, ... , 5)-
2.6. K, 5KBUBAJCHTHOIO IpadukKa IpeaBapUTEIbHO PACCYUTHIBATE IO GOpMyJIe

1[G AR+ () AR + ..+ (5,)" A, i
S \ AR + Ahy + ...+ AR | (2)
HOM D
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3aTeM cleayeT CpaBHUTH IONYYCHHOE 3HaYeHME K, € K,y MICXOAHOTO rpaduKa Harpy3ku; ecinu K, > 0,9 K .5, TO cle-
ayet mpuHUMaTth Ky = K,; ecim Ky < 0,9 K., TO cieayer mpuHUMars Ky = 0,9 K.y, @ TPOAOKUTEIIBHOCTE IEPErPY3-
KM /# B 3TOM CJIY4ac CICAYCT CKOPPCKTUPOBATE MO (POPMYIIC

_ (K -k

h .
(0,9 K pax )

(3)

3. Ecim xapaktep UCXOTHOro rpaduka Harpy3Ky He IMO3BOJISIET BRIITOJIHUTE IIpe0Opa30BaHUs €r0 B IBYXCTYIICH-
yaThli (HaIpuMep, IIpU IPUMEPHOM PAaBEHCTBE HECKOJIBKMX MAaKCUMYMOB IIEPETrPY30K) WIM IIPHU HEOOXOAUMOCTHU I10-
BBIIIICHHOM TOYHOCTHU OIPCACICHUS AOIMYCTAMOIO PCXKMMA IICPErPY3KH PACYCTOM IO pasd. 2, TO TaAKOM HMCXOMHBIU
rpapK HCOOXOOIMMO IMPCACTABUTH MPSIMOYIOJAbHOM JOMAHOM JTUHUCH, YCPCOAHSIONMICH HATPY3KY IO BCCM MHTCPBAJIAM
Af; IPOJOIXKUTENBLHOCTH T rpadvka Harpy3Kku, Kak IOKAa3aHO HA MPUMEpPE YEPT. 2.

IIpeoOpasoBanme HCX0AHOrO rpaduka B IKBHBAJICHTHBIM

MHOTOCTYIEHYATHIH NpPAMOYIOJIbHbI NPA HAJHMYIAH HECKOJBKHX
MAKCHMYMOB HIepErpy3okK

i Saxlma

1 b
at, |ptg, LIl T 111 | atw

eo— —_—

] — UcxomHBIA rpahuK HATPpY3KU; 2 — SKBHUBAJCHTHEIA IIPSIMOYTOJBHBINA IpahUK HAIrpy3KU

Yepr. 2

IHHPUHITOXFEFHHUE 2
Obszamenvroe

OINPEJAEJEHUE DKBUBAJIEHTHOM TEMITEPATYPEI OXJIAXKIAIOIMIEN CPEJBI

1. DKBUBaJIeHTHAsA TCMIICPpAaTypa oXJIaXXIaloIcH CpCAbl — 23TO TaKadsa YCIOBHO IIOCTOSAHHAA 3d IIPpUHATOC BpPCMi3I

TeMIleparypa, Ipya KOTOpPO N3HOC BUTKOBOM U30JISAIIMM OOMOTKM paBeH U3HOCY €€ 3a TaKOe Xe BpeMs, HO IIPH U3MeHS-
IoLIelics TeMIlepaType OXJIaXaalome Cpelbl.

2. DKBHBUICHTHYIO TCMIICDATYPY 3a MIO00M MPOMEXYTOK BPCMCHHU (CYTKHM, MCCSII, CC30H, TOM) CIACAYCT OIMPCAC-
JIATh 110 popMyIie

e = ) . Ig 1(2@)01{111/6 + 2®ﬂKJI.2/6 + .+ 2®nxn.n/6)
n

OxXJ1

rae n > 12 — KOJIUYECTBO pPaBHbIX UOHTCPBaAJIOB IIPOMCXKYTKd BPCMCHMH,

HaIIpUMCED: JJIsl CYTOK — YacChl, AJIsI MCCSIICB — CYTKM, JUISI CC30HA — HCACHH, JUISl TOAa — MCCSIIBI;
Ooxn1.1> Coxir2, Coxrn — TEMIIEPATYPA OXJIAXIAIOIIEH Cpelbl IO KaXA0OMy MHTepBaly, “C.
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3. Temrmeparypy oxilaxaalolien cpelpl 1Mo KaXIOMy MHTEpBaJIy CleAyeT IIPMHUMATh CpeaHeu, eClIM U3BECTHO,
YTO €€ U3MCHECHUE 33 MHTCPBAT HE nMpeBhimacT 12 "C, MM 3KBUBAJICHTHOM, PACCUYMTHIBACMOM 110 BBINICIIPUBCICHHOMN
(bopMyIIC C pa3acICHUCM UHTCPBAJIA HA CILC MCHBIIIMC PABHBIC YACTH, CCJIM U3MCHCHUC TCMIICPATYPHI 34 UHTCPBAJI IIPC-
BeraeT 12 °C.

4. Ilpn oTpHIIATCABHBIX 3HAYCHUAX CPCAHCH TCMIICPATYPHI OXJIAXIAIOIICTIO BO3AYXa 34 MHTCPBAI CIACAYCT IIPU-
HUMATH CKOPPECKTUPOBAHHOC 3HAYCHUE O, ; B COOTBCTCTBUU C YCPTECKOM.

I'padh¥K KOpPpPEKTHPOBKH CpEAHMX 3HAYCHMH OTPHIATEILHBIX
TEMIEPATYP OXJAXKAAIOMETr0 BO3AyXa

__..--______

oicameeeits

-4

=17 -20 ~J ﬂ =50 9

I — nnga TpanchopMaTopoB ¢ BUAAMHU oxaaxaeHuda M u J1;
2 — 1A TpaHchopMaTopoB ¢ BUAOM oxnaxiaeHus 111

y. CpenHee 3HaucHUE O, ; CICAYET ONPEACHATE U3MEPCHUSMM WIHM IIPUHUMATH JAHHLIE MECTHON METCOCITY K-
opl, K panuble CHull 4. 11, pa3zgen A . 6 «CtpoutenpHas KimMmaronorusa U reopusuka» I'occtposs CCCP.
6. Jomyckaercsl MpMHUMAaTh 3HAYeHMS TOOOBOM M CE30HHOM SKBHBAJIEHTHOM TeMIepaTyphl OXJIaXOaloOIIEro

BO3AyXa 0 HaceJaeHHBIM nyHKTaM CCCP, npuBeacHHbBIE B TaOJIHUIIE.

DKBUBaeHTHAS TeMIeparypa, "C DKBUBaJICHTHAS TeMIeparypa, "C
HaceneHHBIM IyHKT HaceneHHbiii myHKT
rogoBas 3UMHSST* | JeTHAS™™ rogoBasd | 3UMHSIS™ | JeTHII**
AbakaH 8,7 —19,3 17,6 Bonrorpan 14,5 — 7.9 23.0
Annan 4,8 —20,1 14,6 | Bosornma 7.4 —10,8 15,5
AmmMma-ATa 14,3 — 35,9 22,2 Bopkyra 0,5 —19.4 9.4
AHmxaH 18,6 — 0,3 26,3 BopoHex 11,0 — 84 19,0
AKTIOOMHCK 12,1 —14,1 20.9 BopoimnoBrpan 13,3 — 5,9 21,2
ApXaHTrenbCcK 5,8 —11.,4 14,0 T'omenn 10,4 — 3,8 17,7
AcCTpaxaHb 15 7 — 3,3 24,1 T'opbkuii 3,9 —10.,9 17,1
AUYMHCK 7.5 —16,7 16,3 I'pomgno 10,1 — 4.1 17,1
Alxa0an 21 6 3,0 29.8 I'pO3HBINA 15,0 — 2,3 22,8
baky 17,8 49 24 8 I'vpneB 15,5 — 3,3 24 3
bapHayn 9.4 —16.,4 18,2 JxaMOy1 14,2 — 46 22.1
barymu 16,1 7.5 21,6 JHemponeTpoOBCK 13,6 — 44 21,3
bearopon 11,5 — 6,7 19,3 HoHenk 12,6 — 5,6 20.4
beaopenk 6,9 —15,1 15,2 | dyomHKa 0,2 —135,5 9,9
bepesHnkm 7.5 —14.3 16,0 | Jymanoe 18,2 3,0 25,7
buiick 8.6 —16,9 17.4 EBnmaTopus 14.8 0,8 22,1
bupobuxan 10,0 —19,0 18,9 EpeBaH 16,4 — 1.9 23.9
BbirarosemeHcK 10,4 —19,6 19,7 | XKmanos 13,6 — 41 21,5
biraroseniecHCKOE 9,2 —16.8 17,9 | Xuromup 10,8 — 4.6 18,0
bparck 7.1 —201 16,3 3anmopoxne 13,8 — 4.0 21,6
bpect 11,0 — 34 17,9 3es 7.4 —20,1 16,7
BpsHck 9,7 — 7,6 17,4 | 36IpsIHOBCK 8.4 —20,1 17,6
byxapa 18,7 1,3 26,3 HUBaHOBO 8.1 —10,8 16,1
BepxosiHCK 2.9 —201 13,2 N BanoBo-PpaHKOBCK 10,9 — 3,7 17,7
BwisHIOC 9,9 — 4.4 17,0 Hrapka 2,1 —20.1 12,0
Buauuiia 10,7 — 4.9 17,8 HxeBck 10,1 —13,4 17,4
Butebck 9.4 — 6,7 16,9 | Upkyrck 7.1 —19,1 16,0
BiagnBocTOK 10,0 —11 7 17,4 Hoiukap-Ona 8.6 —12.,5 16,9
Bnagumup 8,8 —10,2 16,8 KazaHsb 9.4 —12.,5 17,8
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Ipodoaxncenue
DKBUBAJICHTHAA TeMIleparypa, C DKBUBAJICHTHAA TeMIleparypa, C
HaceneHHBIN ITYHKT HaceneHHBIN ITYHKT
TONOBAsI SUMHSSA™ | JIeTHIS ™™ TONOBAsI SUMHSSA™ | JICTHISA ™™
KammauHrpan 9,8 — 24 16,5 Open 9,9 — 84 17.8
KanuHuH 8,1 — 9,1 15,9 OpeHOypr 12,0 —13.4 20,7
Kamnyra 3,8 — 3,9 16,5 ONMAIKOH 2,2 —20,1 12,4
Kannanaxina 4.5 —10,6 12,5 O 15,9 — 1.6 23.5
Kaparaama 10,1 —14,3 18,9 [TaBmomap 10,9 —16,7 19,8
KeMmeposo 7.8 —17.7 16,7 [Tensa 10,4 —11.,0 18.6
Kepub 15,1 0,4 22,6 [1epMb 8,2 —14,3 16,7
K3su1-Opna 16,3 — 7,7 24,7 IleTpo3aBOacCK 7,1 — 38,8 15,1
Kues 11,2 — 4.8 18,9 [leTporaBiIoBCK 38,8 —17,3 17,5
Kuposoban 17,1 2,5 24,4 IleTporaBiIoBCK-
Kuposn 7,9 —13,1 16,4 Kamuaarckuii 5,2 — 7.6 11,9
Kuposorpan 12,0 — 4.6 19,4 | ITonTaBa 12,0 — 5,9 19,7
Kuposck 2.9 —11.,3 10,9 [IpxeBanbcK 9,2 — 5,9 16,0
Kummmaen 13.4 — 2.2 20,6 [IckoB 8,8 — 0,5 16,3
KokueTran 9,6 —135.1 18,3 [IssTuropck 13,1 — 3,0 20,7
KoMCOMOJIBCK- Pura 3,9 — 4,8 15,8
Ha-AMype 9,3 —20,1 13,3 PoBHO 10,7 — 4,1 17,7
KocTpoma 8,2 —10,7 14,3 PocToB-Ha-/10HY 14,0 — 4.6 21,9
KpacHomap 14,9 — 0.7 22,3 Pybnosck 10,1 —16,5 19,0
KapcHospck 8,0 —15,9 16,7 Psa3adb 9,6 — 9.9 17,7
KpemMeHuyr 12,3 — 4,5 20,5 CaMapKaH 17,0 1,5 24.4
Kpusoit Por 13,3 — 4,1 20,9 CapaHcK 10,0 —10,9 18,3
Kyiornles 11,1 —12.5 19,6 CapatoB 12,5 —10,6 21,0
Kypran 8,8 —16,9 17,4 CBepIUIOBCK 7,8 —14,9 17,6
Kypran-Trobe 19,9 3.7 27,3 CeMUIIATaATUHCK 12,0 —15, 20,9
Kypck 10,6 — 7,7 18,4 CuMdepOoIIoib 13,7 0,0 20,8
Kytaucu 16,8 6,2 22.8 CMOJIEHCK 9.0 — 7.6 16,5
JleruHTpan 8,6 — 6,8 16,4 Cosetckasg 'aBaHb 6,5 —15, 14,0
JIntenk 10,9 — 8.9 19,0 | Coun 15,7 3,9 21,9
JIyik 10,9 — 3.6 17,8 CTaBpomoib 13.5 — 2.5 20.9
JIbBOB 9,9 — 3.9 16,5 CyMraur 17.0 4.2 23.9
Maranan 2.5 —19.,4 11,1 CyMBI 10,9 — 6,9 18,5
Marguroropck 8,6 —15.,5 17,1 Cypryr 5,6 —19.9 14,9
Maxaukaia 16,0 0.8 23,7 CyxyMu 16,1 6,5 21,9
MuHck 9,5 —5,9 16,8 | CHIKTBIBKAp 6,5 —14,1 15,0
MunHyCHUHCK 8,8 —19,3 17,7 | Taranpor 14,4 — 4,1 22,4
MupH®bIit 4.6 —20,1 16,8 | Taitmer 7.3 —18.,5 16,4
Morunes 9,7 — 0,5 15,1 Tanner-Kypran 13,5 —15,1 21,7
MoHnueropck 3,8 —11.8 11,8 | I'amboB 10,9 — 9,5 19,0
Mocksa 10,1 — 8,2 18,00 | TanmuH 8,2 — 4.2 15,3
MypMaHck 3.4 — 9.5 10,7 TamkeHT 17,9 — 0,9 25,7
Hanpuuk 13,3 — 3,5 20,9 Tomwmcn 16,4 2,2 23,5
HapbiH 8,8 —14.6 16,2 | Temup 13,3 —13.4 22.3
HapbsHa-Map 2,0 —13,7 10,3 | TepHOITONH 10,6 — 4,2 17,6
HaxudeBaHb 18,1 — 1,5 25,8 | Toboubck 7,8 —17,0 16,6
HeBMHHOMBICCK 13,7 — 3,4 21,2 | Tonparru 11,4 —11,4 19,8
Hyokauit Tarmn 6,5 —14,7 14,8 | ToMmck 7,5 —17,8 16,4
Hukomaen 14,2 — 2,5 21,8 Tyarice 16,0 3,2 22,4
HukonaeBck-Ha-AMype 6,3 —20,0 15,1 Tyna 9,4 — 8,9 17,3
Hosropon 8,3 — 7.6 16,0 TioMeHDb 8,6 —135,3 16,2
HoBoky3HeIIK 8,3 —16,3 17,0 | ¥Yxropoxn 12,9 — 1,1 19,6
HoBropoccuiick 15,8 3,5 22,7 | Yman-Yiue 8,3 —20, 1 17,6
Hosocubdbupck 8,3 —17,7 17,2 | YIBbIHOBCK 10, —12,4 18,4
Hopnnbck 0,7 —20,1 10,5 Ypanbck 12,5 —12,8 21,3
Onecca 13,8 — 1.8 21,3 | Yeeypuiick 10,7 —17,1 19,0
Omck 8,4 —17.8 17,1 | Ycrp-KaMmeHoropck 11,2 —13,00 19,9
OpIXOHUKUI3E 11,8 — 3,7 18,9 | Ya 9,9 —13,1 18,3




rocT 14209—-85 C. 19

IIpoodonaxcenue
DKBUBAICHTHAA TeMIleparypa, C DKBUBAJICHTHAA TeMIleparypa, C
HaceneHHBIM ITVHKT HaceneHHBIM ITYHKT
TONOBAs SUMHSASA™ | JICTHISA™™ TOIOBAs 3SUMHASA™ | JIeTHI™™
Deprana 18,0 —0,6 25,6 Yeperoseln 7,7 —10,2 15,8
DOpyH3se 15,0 —3.,8 22,8 Yepkaccol 11,7 —4.,9 19,2
XadapoBcK 10,8 —18,6 19,7 YepHUros 11,1 —5,7 18,5
XaHTBI- MaHcHiicK 6,7 —18,5 15,8 YepHOBITEI 11,6 —3.,6 18.6
XapbKOB 12,1 —6,3 19,8 YUMKeHT 17,0 —1,2 25,1
XEPCOH 14,2 —2,1 21.8 Yura 7,5 —20,1 16,8
XMENAbHUIKWN 10,7 —4 .4 17,8 DIUcTa 14,7 —35.4 22,9
HeamHorpan 9,9 —16,3 18,8 HOxHo-CaxanmHcek 7.5 —11,6 15,0
Yebdoxkcapsl 9,1 —11.9 17,4 | AxyTck 6,4 —20,1 16,6
YengbuHck 9,2 —14,3 17,8 SpocnaBib 7.9 —10,6 15,8
* JlekaOpb, STHBapb, (PpeBpalb.
**  MwHb, UIOJIb, aBIYCT.
HPUHITOXEHUE 2. (U3Menennasa penakousa, MU3m. Ne 1).
HPUITOXEHUE 3
Cnpasounoe

Taoaumma 1

JonmycTaMbIe aBapuiHbIE neperpy3ku TpascopMaropoB™ 0e3 yueTa HAYAABHOH (NpeamecTBYIIEH) HATPY3KH

Ileperpy3ku, B J0JISIX HOMHMHAIBHOTO TOKA, B 3aBUCHMOCTH OT TEMIIEPATYPhI OXJIAKAAIOIIETO BO3AYXA BO
BpeMs IIEPETPY3KHU
[IpOoaOICKUTEIIEHOCTD
IIEPETPY3KU B TCUCHUE —20°C 10 °C 0°C 10 °C 20 °C 30 °C 40 °C
CYTOK, 4 1 HUXKE

M, | Al | M, A Al | M, | Al | M, | Al | M, A | AW | M, | Al | M, | AL
0,3 2,0 1,9 2,0 L3 2,0 Wi 2,0 ,6 2,0 1,3 1,9 1,3 1,7 1.4
1,0 2,0 1,8 2,0 7 2,0 1,6 1,9 1,6 1,3 1,5 1,7 1,4 1,4 1,3
2,0 2,0 1,7 1,9 ,6 1,3 1,5 1,7 ) 1,6 1,4 1,4 1,4 1,3 1,3
4,0 1,8 1,6 1,7 ) 1,6 ) 1,5 1,4 1,4 1,4 1,3 1,3 1,2 1,2
6,0 1,7 1,6 1,6 LD 1,5 1,5 1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
3,0 1,7 1,6 1,6 L, 1,5 1,5 1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
12,0 1,6 1,5 1,5 L, 1,5 1,5 1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
24,0 1,6 1,5 1,5 LD 1,5 LS 1.4 L4 1,3 L4 1,2 ,3 1,1 1,2

* KiaccoB HamnpsckeHus 10 110 kB BKIIOUUTEIBHO.
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Tadonuma 2

JHonycTuMmblie aBapuiiHbie nmeperpy3kn TpascGopMaTopoB NpH BbIOOpPEe MX HOMMHAJNBHOM MOIHOCTH
IS NPOMBIILTEHHBIX NOACTAHIMN NPUA NpeaMIECTBYIOIIEH HArPY3Ke, He npepbimawimei (0,8

Heperpy?,KH, B 10JIXIX HOMHUHA4/IIBHOI'O TOKd, B 3dBUCHUMOCTH OT S3KBHUBAJICHTHOM TCMIICPATYPbI
OXJTAXKTdOIHICTO BOSI[YXEL*
[1popomKkUTEIH-
HOCTL TILDEIDYSRIE —20 °C —10°C 0°C 10 °C 20 °C 30 °C 40 °C
B TCHCHHUC CYVTOK, 4
M, A | Al | M, 4| A (M, A A0 (M, ) AL, O M, 0 AL, I M, 0 A, M, 4 AL, L
0,5 2,0 1,9 | 2,0 | 1,8 | 2,0 | 1,8 | 2,0 1,7 2,0 1,6 2,0 1,5 | 2,0 1,5
1,0 2,0 1,8 | 2,0 | 1,7 | 2,0 | 1,7 | 2,0 ,6 2,0 1,5 1,9 1,5 1,7 1,4
2,0 2,0 1,7 120116 1,9 | 1,6 | 1.8 1,5 1,7 1.4 1,6 1.4 1,4 1,3
4.0 1,8 1,6 | 1,7 S L7 11,51 1,6 1.4 1.4 1.4 1,3 1,3 1,2 1,3
6,0 1,7 1,6 | 1,6 | 1,5 | 1,5 | 1,5 | 1,5 1.4 1.4 1,4 1,3 1,3 1,2 1,2
8,0 1,7 1,6 | 1,6 | 1,5 | 1,5 | 1,5 4 1.4 L3 1.4 1,2 1,3 l,: 1,2
12,0 1,6 151,51 1,51,51,5] 1,4 1.4 L3 1.4 1,2 1,3 1,1 1,2
24.0 1,6 151,51 1,5 1,51,5] 1,4 L4 L3 1.4 1,2 1,3 1,1 1,2
(M3menennaa penakuusa, Msm. Ne 1).
HHPUH/TOXKXKEHUE 4
Cnpasounoe

cier

TEILIIOBAA IIOCTOAHHAA BPEMEHU TPAHCPOPMATOPOB

[1pu orpeneeHIM JOIIYCTUMBIX HAIPY30K U LEPErpy30K pacudeTHBIM METOIOM 110 pas3i. 2 CIASAyeT IIPUHHUMATH
3HAYCHUS TSIUTIOBBIX ITOCTOSTHHBIX BpeMeHU, KOTOphIe B cooTBETCTBUU ¢ [OCT 11677 10TKHBI COEPKATHCS B TIACIIOP-
T¢ TpaHchopMmaropa. Ilpy oTCyTCTBUU TaKMX AAHHBIX B IIACIIOPTaX TPaHCPOPMATOPOB, BBIIIYIIICHHBIX Tocae 1975 r.,

YCT IIPUHUMATL 3HAUYCHUMA TCIINMOBLBIX ITOCTOY

HHBIX BpeMEHU, [IPUHSTHIE B pas3il. 3.

J1st TpaHchopMaTOPOB, BBITYINEHHBIX 10 1975 1., peKOMEHIyeTCS IIPUHUMATH 3HAYCHU S TSIIJIOBBIX ITOCTOSTHHBIX
BpEeMCHU TpaHcpopMaTopa, IIPUBCJICHHBIC B TAOIUIIE.

oy —— MOIITHOCTE TE%I;(:(bopmaTopa, BricIiee HApSEeHHE, KB JHAYCHUE TG;II;IE:(;?;};JIHHOCTDHHHOfI
o 6300 BxuTrOU. o 10 BxuTIOH. 2.5
Ot 1000 1o 40000 BKIIIOU. 35 3,0
M, A Caeiarie 40000 35 2,0
Ot 2500 mo 25000 BKIIIOU. 110 3,0
Cabirie 25000 110 2,0
JA, 11 J1o 100000 BxuIr04. Caplnie 110 1,5
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HPUHITOXEHUE 5
Pexomendyemoe

T’PA@UYECKHUU METO/ ONNPEAEJEHUS INPEBBIINIEHUMY TEMITEPATYPBI

1. I'padpuxn gyept. 1—4 1ar0T BO3MOKHOCTD, HE IIprderas K BbIYAUCICHUSIM, OIIPEICINTD IIPEBBIIICHUS TEMIICpPa-
TYpHL 3, 1 3 10 3a/1aBaeMBbIM 3HAYCHUSIM UCXOIHBIX JAHHBIX, HO C MEHBIIICH TOYHOCTBIO IIO CPABHECHUIO C pacuc-
TOM.

2. Ecau remueparypa HanboJee HarpeTo TOYKU OOMOTKY ®_ WM TeMIleparypa Macia O, B BEPXHUX CJIOSIX,
oIpeiessieMbIe IS IIPESIIIOaracMbIX aBapUHBIX IIEPETPy30K, IO YPaBHECHIIO

HHT. M

®HHT — @)G}UI _I_ 3M _I_ 1gHI—IT M — ®M _I_ SHHT. M

OYIyT IPEBBINATH IIPpeACIbHBIE TOIIYCTUMBIC 3HAYCHUST Onpr max — 1060 °C 1 By max = 115 °C He 6omee yeMm Ha 5 °C, To
HEOOXOINMO ITOJIYYCHHBIC ¢ IIOMOINBIO I'pa(pUKOB pe3yIbTaThl IIPOBCPUTH PACIETOM B COOTBETCTBUU C Ppasi. 2.

3. Ilpumep ucnnonb3oBaHUs IrpadUKOB.
3.1. Ompenenuts TeMIICpaTypy HAaMOOJICe HATPETON TOUK OOMOTKU &

.. TpaHcdopmaropa TMH 6300/110, pa-
O0TaroIIEro 1o IpeodPa30BAHHOMY B JABYXCTYIICHYATHIN CYTOYHOMY I'paUKy HATPY3KU.

HadaJbHad Harpyska K, = 0,57;

rreperpyska K, = 1,42 B teueHue a2 = 2 u;

TeMITepaTypa OXJIaKAAKIIETr0 BO3IyXa IIPUHUMACTCS CpeIHECYTOUHOM, ©_ - = 16 °C (M3MeHeHNE 3a CYTKHU HE 00-
nee 12 "C).

3.2. HcxomHble naHHbIE TpaHCHOPMATOPA B HOMUHAJIBHOM PeKUME:

[IOTEPU KOPOTKOro 3ambikanust P, . = 43,0 kbr;
notepu xonocroro xoma P, = 9.6 kBr;
oTHomeHue mmorepp d = P, . /P, . = 48,0/9,6 = 5,0;

[IPEBLIICHIE TEMIIEPATYPEL MACIA B BEPXHUX CAOAX HAJl TEMIIEPATYPOI OXTAXKIAIOIEro soznyxa 3, ... = 35 °C;

[IPEBLBIIICHAE TEMICpaTypbl HAMOOJICEe HATrPETON TOYKU OOMOTKHU HAJl TEMIICPATypOil Maclja B BEPXHUX CIIOSX
glHHT. M. HOM 23?0 DC?

TCILJIOBAS IIOCTOSIHHAS BpeMeHU TpaHchopMmaropa Tt = 3.5 4.

3.3. llpesblmeHue TeMIrepaTypbl Macia 3, OIPEAeIAOT 110 TPEM TpapuKaM, Kak mokazadHo Ha uept. 1. M3 Touku
K, = 0,57 BepTUKAIIBLHO KB IEBOTO TpaprKa HYKHO IIPOBECTHU TOPUSOHTAILHYIO JUHUIO JI0 [IEPECCUCHU C JIUHU-
erl d = 5,0. 3aTeM cieayer OIyCTUTh BEPTUKAID /10 HEepeceYeHU € IUHUEN 3, ... = 35 "C 1 CHOBA IIPOBECTU TOPU3OH-
TAJIbHYIO JIMHUIO 0 JICBOU IIIKaJbI CpeaHero rpaduka. 1o Xe Haxo IIpoaeiaaTh U Ha IpaBOM rpaduke, HO HAYMHAS C
[IPOBEACHUS TOPU3OHTAIN HA IIPAaBOM IIKase: OT 3HaueHus K, = 1,42 no nuHuu d = 5,0 1 3aTeM yepes S =35 "C o
[IpaBOM IIKAJbL CpeaHEro rpadpuka.

[lonyyeHHBIC TAKUM O0pa30M TOUYKU IIPABOI U JICBOU IIKAJI CPEIHETO rpaduKka COeAUMHIIOTCI MEXKIYy CODOI ITpsI-
MO JIMHKEN. M3 TOUKU T = 3,5 4 Ha IIKaJe 3HAYCHUN TOCTOSIHHBIX BPEMEHU CPEeAHEro rpadpuka CaeayeT IIPOBECTU T'O-
PU30OHTANBHYIO JJUHUIO 10 IEPEeCCUCHUS ¢ KPpUBOM NUHUCH IIPOIOJCKUTEIBHOCTHA IIEPErpy3Ku A = 2 4; U3 TOYKU UX
[ICPECCYCHUS HAMO OIIYCTUTH BEPTUKAIDL IO IIEPECCUCHUY €€ ¢ NTUHHUCH, paHee COCIAUMHUBIICIH TOYKU IIPaBOU U JICBOU
[IIKaJ cpeaHero rpaduxka. 1 opu3oHTanbHad IpgaMas, IIPOBEICHHAA ¢ ATOU TOYKM K JICBOU IIIKAJIE CpeaHEero rpaduka,
[epeceKkacT ee B ICKoMoil Touke 3, = 56,0 °C.

3.4. MakcumManabHas TeMIeparypa Macia B BEPXHUX CclIogax, C

M. HOM

® =0, +9, =160+ 56,0 =72.0.

3.5. llpeBblilieHre TeMuepaTypbl HaudOAEEe HATPETOM TOUYKU OOMOTKU 3, . . HAJl TEMIIEPATYPOIl Macja B BeEp-
XHUX CIOSIX Olpenenasercs 1o rpapuky yeprt. 3. M3 Ttouku K, = 1,4 TOPU30OHTAILHON OCH IIPOBOJIUTCS BEPTUKAILHO
BBEPX IIpAMasa TUHUALA 0 IIEPECEUEHUA C KPUBOM, COOTBETCTBYIOMIEN Oy 1r o woy — 23,0 C (HAXOIUTCA TMHENHOU 1H-
TeprosInuein Mexxay aTuHugaMu 20 n 25 "C); 3aTeM TOpU30HTAJIb, [IPOREIACHHAS U3 TOUKU IIEpeCECUCHU, IIePeCceKaeT
BEPTUKAJIILHYIO OCh Tpaprka B UICKOMOU Touke 9, .. .. = 40,2 "C.

3.6. Temrmeparypa Hambonee HArpeTOM TOUKU 0OMOTKU, “C

= 16,0 + 56,0 + 402 = 112.2.

0,,.= 0.+ 9 + 9

HHT HHT. M
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Cnpasounoe

ITPUMEPHI PACYETA TEMITEPATYPHI HAMBOJIEE HATPETOM TOYKHA OBMOTKH 1
OTHOCHUTEJIHLHOTO U3HOCA BUTKOBOI M3OJIAIINNA (BE3 IPUMEHEHUSA DBM)

1. Pacueror © ¥ F mpou3BOAATCH IS CYTOUHOIO ABYXCTYIICHUYATOTO NPIMOYTOJIBHOrO rpapmka Harpys3ku
tpaHchopmaropa TMH-6300/110 o 3HaucHUIM HmapaMETPOB, IIPUBCACHHBIM B IPUMEPE IMPHIJIOXKCHUS 3.
1.1. Pacyer MmakcumaiibHOrO 3HaYyeHUs O, “C, BRIIOIHsIETCS MO hopMynaM (3—7), (3), (4) u (12) 1. 2.3 B cay-

yasix, ecim 4t > h 2 0,5 4;
0,.=0.+3 ,+8 . =160+ 5634+ 40,31 = 112,65,

x X x| 0,9

1+dKk? 1+dK2 1+dKk? 1+5-0,57%

9., = +( 8 -9 (1-e ") =55 +
M.k  1+d M'HOM\ 1+d | M'HOM\ 1+d ( ) . 1+5
( 2\10’9 4 2\0:9_
55|12 55 1220270 ) g o2/35) _ 5634 C.
X 1+5 ) L 1+5 )
SI-II-IT. M. k2 VHET. M. HOM ° Kg =23 1!421’6 = 40,31 "C.

PacueT moATBCPXKAACT MPAKTHICCKHA JOCTATOYHYIO TOYHOCTE Irpa(pMUCCKOro MCTOAA, IIPUBCACHHOTO B ITPHJIOXC -
HHUH ).
1.1. (A3Menennas pepakmmsa, M3m. Ne 1).
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1.2. AHaJOrM4YHO, HO UcnoNab3ysl GopMyinbl (2—4) u (10—12), pacCYMTHIBAIOT U OCTAJIbHBIE XapaKTEPHBIE TOY-
KM, IO KOTOPBIM CcTpouTcsa rpadpuk @, . (7)), IpUBECICHHBIA Ha 4yeprexe. I'papuk @, (f) COONCPXMUT TPU y4yacTKa:
a — y4aCTOK HCHU3MCHHOM TEMIICPATYPhI, IPOAOLKUTCILHOCTRIO 24 — h— 41t =24 —2 —4.3,5 = 8 4; 6 — y4aCTOK HO-
BBINICHUS TCMIICPATYPHBL, MPOAOJIKUTCILHOCTRIO A = 2 4, 6 — YYaCTOK CHUKCHHUS TCMIICPATYPhI, IPOAOJKUTCIBHOCTBIO
4t =4.3,5 = 14 yu.

I'padBK HATPY3KH H COOTBETCTBYIOIHE €My IrpadhHKH H3IMEPEHHA
TEMIEPATYPHI

.
15
J

0

0,5

12,6
107, 00

92,70

82,44

72,34

1.3. OTHOCHUTCIBHBIN M3HOC BUTKOBOM M30MSIIIMH F 33 CYTOUHBIA rpaduK HArpys3ku, corimacHo dopmyne (16),
ABJIACTCA CYMMOM OTHOCUTENBHBIX U3HOCOB F; IO KaXA0MYy MHTEPBAILY Af, Ha KOTOPEIC pasacnsactcd rpaduk @, . (), B
COOTBETCTBHUHU C YKa3aHUSIMU II. 2.4.2.

Y4acTOK HEM3MEHHOMN TEMIIEPATYPHl IPUHUMAETCS 32 OMH MHTEPBAI A #,. Y4acTOK IMOBHIIIAIOIIEHCS TEMIIEpa-
TYPBI pasfeiisieTCsl Ha Ba HHTEpBana Af, M Af, IPOIOJDKUTEIHLHOCTRIO 110 1 4 Kaxawii. [1pu 3TOM BEIITONHAETCA YCIOBHE
(At, = Afy) < 0,31. Y4acTOK NOHMXKAIOLICHCS TEMIICPATYPHI PA3ACISICTCS HA MATh UHTEPBAIOB, U3 KOTOPHIX IEPBLIC 1BA
At, 1 Af; IPOIOJDKMTEIBHOCTRIO 10 1 4 KaXABIi; CIeAyIOIUe ABa UHTEpBana Af, n AL, IPOAOIIKUTEIBLHOCTERIO IO 3 4
Kaxapii (3 < 1) ¥ mocnexHuiA UHTEpBaN Af, — octaBimecs 6 .

1.3.1. B xaxmaoM vHTEpBaIE Af; IPOBOAMTCA FOPU3OHTANbHAS JIUHUA CpENHEN TEMITEPATYPHl O, .. ;, IEPECEKalO-
111asi UHTEPBAJ TaK, YTOOBI BEPXHSSI M HIKHSIS IUIOIIAaY, OrpaHUYMBacMbIe JIMHUEN CpeaAHEN TeMIIEpaTyphl U BepTUKA-
JSIMM MHTEpBaa, ObLIN OBl IPUMEPHO PaBHBIMMU.

Ilo HaAEeHHBIM TAKUM IYTEM 3HAYCHUSM @, .. ; PACCYUTHIBAIOTCS F;

F = AL Y Ouyr.1-98) /0 _ 1 (3149-98)/6 _ 0,00155;
24 24

At _ 1 _
F = 22 2(0un2-98)/6 _ = ~(92,7-98)/6 _ ( 0226
P24 24 02263
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F, Al (@43 -98)/6 _ 1 H(107.0-98/6 _ (118

24 24

F, = Al p@una98/6 _ L 780-98/6 _ () 0413
24 24

Fo = A5 9@uns99/6 _ L 57159876 _ 00195
24 24

Fe = A% 5@ 99/6 _ 3 5(634-98/6 _ 00230,
24 24

}TL}, — %2(@)%.?—98)/6 _ 12(56,5—98)/6 _ 0,00104;
24 24

E = %2(%.3 -98)/6 _ 6 1(53,0-98)/6 _ 0,00138.

24 24

OTHOCHUTEABHBIN U3HOC BUTKOBOI MU30JISIIIUN 3a CYTOYHBIN I'padpK HATPY3KU:

[ =8
F =3 F =(0,00155 + 0,0226 + 0,118 + 0,00413 + 0,00195+ 0,00230+ 0,00104 + 0,00138) = 0,153
=]

«HOPMAJILHLIX CYTOK» M3HOCA.
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IHHPUITOXEHHUE 7
Obsz3amenvHoe

bJIOK-CXEMA PACHETA NOIIYCTUMbIX CUCTEMATHUYECKHUX HAI'PY30K

roe .

th. HOM® SHHT. HOM? d, ®HHT.ﬁl

A, Ky, .1, B,

.®ﬂ!ﬂ' ®HHT. mex? ®H. max

O, k1 = Ooxn + ‘g_'u. k1 + D, k1

1+ dK {
su. k1~ Su.unu 1+d

3H|-|T.|n||. ki~ (‘gHHT.Hou - 3H.HDM) K ]{

K, onpenensaeTcs us yCnoBms:

O 'y D= ®oxn "' S k1 + Ou k2 = k1) _(1 —€ _m) + BOurr.rom — Furonw) K 12( ?

O ar (D= gax_ﬂ + 3y k1t Bu.n- Su. x) © AR (Suer.nom — Fmow K 1

| X
1+dK?

D k2= Fnom | 1+d ’ Sﬁ.h=3ﬁ.k1+(3u.k2"3u.k1)-(1'_e—hﬁ)" |

S

 (1+dKA"
3H.kz=8H.HﬂH __:i._l_d

Ou h = BOoxn + Su.h_ + (3u*k2— Sy (1-¢€ -hft)

| YmeHbwints Ky
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BJIOK-CXEMA PACYETA TOITYCTHAMBIX ABAPUUHBIX ITEPETPY30K
aJsa TpaacgopmMaTopos kaaccos Hanpsxenus 10 110 kB sxmouuremno*

Our. k1 = Bon + Jyy ks + Sy k.

1.+dK'.,_x' |
1+d )

. 1-th = (3mn.mu - 3umu) -K¥

B k1= Suon (

|  _ | 1+dkz#_ '
3, K2 ’-3H_Hnu_ 1+d |

Bun=Supe +Buie =) (1-¢ "hh)-_

S'HHTk= Sy nt (s'mrmu - su;nﬁn) - K'; 1]

(B8 O 0=t Siks + Gz = 9 k) (1= 8 ) 4 Brrrons— ) K3, |,
0 02050+ 8y + BT 8y k) @ + Brurrion — Susend KY

¥} Neuary; “—*, 1 L
T.e. Neperpys-
. kKaK,

. __3“;h£1-1'5 |
J50 < 8,7 < 160

Her

* g TpancdopMaTOpoB KiaccoB HarpskeHUs cBeIle 110 XB Bce orpanmuuBaromiye 3Ha9YeHUS! Sy YMEHD-

mmTh Ha 20 °C.
IHTPHUITOXEHUE 7. (A3vmenennasn pexakmusa, U3m. Ne 1).
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HPUH/TTOXEHUE &
Cnpaeounoe

ONNIPEAEJIEHUE OTHOCHUTEJIBHOT'O U3HOCA BUTKOBOM U30JAIIUA
TPAHCP®OPMATOPOB IIPU ABAPUMNHLIX IIEPEI'PY3KAX

B 1abn. 2—17 npuBeaAcHBI 3HAUCHUS OTHOCUTCIBHOIO U3HOCA £ BUTKOBOU M3OMALIMU IJISI CYTOYHOTO ABYXCTY-
IICHYATOrO rpapuka HArpy3Kv C pa3IvIHbIMMY 3HaYCcHUSIMU K, A 1 K5 1ipu ©O,,; = 20 °C, a TakXe yKa3aHbl IPAHUIIbI
MPECACABHBIX JOMYCTUMEBIX Ky IIPU PA3IMUHBIX 3HAYCHUSAX Oy, U Kj.

st onipenelieHus OTHOCUTEIILHOIO CYTOYHOIO U3HOCA F BUTKOBOM U3OJSIIINHU NTPHU Oy # 20 "C HeoOX0TMMO U3-
HOC, HallieHHBIN Mo TabaMnaM, YMHOXMTE Ha KO3 (MUIIMEHT f, 3HAYeHUSI KOTOPOro NpuBeaceHbl B Tadm. 1.

Taonumma 1

Ooxn 40 30 20 10 0 —10 —20

f 10,00 3,20 1,00 0,32 0,10 0,032 0,010

HopMBI pacCYUMTaHBI B COOTBETCTBUHU C pa3ll. 2 11O IIpeAcJIbHBIM 3HAYECHUSIM IIapaMeTPOB HOMMHAJIBHOIO PeXUMa
TpaHC(hOPMaTOPOB. VKa3aHHBIM B II. 3.2.

IIpamep. OnpeaeuTe OTHOCUTEIBHBIM CYTOYHBIM M3HOC F BUTKOBOM HM3OMSIIIMU IIPH TOIYCTUMOM aBapHilHOMN
reperpyske K, mpomoiDKUTENbHOCTRIO # = 2 9 ang tpancdopmaropa TMH-6300/110, padboraromniero mo Cyro4HOMY
rpaduKy ¢ HaYaabHOM Harpy3koM Ky = 0,7 ¥ mpu TeMIIcpaType OXJIaxXaawlInei cpeabl 0,,,, = 10 °C.

I1o Tabu. 4 Haxomum Wi Ky = 0,7 1 Oy, = 10 "C monmyctuMyio ieperpy3kKy K> = 1,8. OTHOCHTEILHEBINA N3HOC U30-
sy npu 3toM oynet 21,19 - = 21,10- 0,32 = 6,78 «HOpMaJIbHBIX CYTOK».

Jist mpOMEXYTOUHBIX 3HAYCHUU K, A, Opxr U f, T. €. B HHTCPBUIC MCXAY YKA3aHHBIMA HMX 3HAYCHUSIMU B
Tabn. 1—17, Ky ¥ OTHOCUTEJIBHBIM U3HOC BUTKOBOU M30JISIIMU CIACAYET OMPEACISTh JMHCHHOU MHTCPIIOASIIUCH, 3a UC-
KJIIOYCHUEM CJIyuacB, Koraa # > (24 — 4q) 4.

JTist pacopMaTopoB KitaccoB HanpsokeHMs cBoIlne 110 kB npu TeMriepatype oxiiaxaaoieil cpeabl He Ooee
20 °C HeoOXOAUMO MPUMEHITh HOPMBEI TS TEMIICPATYPHI OXJIAXIAIOMICH Cpeabl, YBEIIMYCHHOM HA 20 "C IpOTHUB €¢ 3Ha-
YCHUA, ONPCACIAICMOro B COOTBETCTBUU C II. 1.4. g Temneparypsl oxitaxaaomen cpeasl 30 "C u 40 °C 3HaueHud F ¢
yyeToM Ko duitneHTa f mpuBcacHbl B Tadn. 18—19.

HopMBI paccaUTaHBI IO OJIOK-CcXeMe IIPWIOXEeHHS 7, rne uHaekcamMul A, B, C, D, E, G yka3aHbl rpaHUALIbI JOITYC-
TUMBIX IIEPErpy30K IIPU 3HAYECHUAX TEMIIepaTyphl oxtaxaaroineu cpennsl 30, 20, 10, 0, munyc 10, Mmunayc 20 "C cooTBeT-
CTBEHHO. /U1 IpyuBeaeHM HOPM K BUAY Ta0J. 2—17 rpaHUIBl JONYCTUMBIX IIePErpy30K CICAYET COCIUHUTD TUHUEH U
YKa3aTh «IOIYCTAMO JIO . . . ».

(U3menennas peaakmms, M3m. Ne 1).

Taonuma 2

Mnuall
h=0514
Fpu sHagenmax K; = 0,25—1,0m 0= 20 °C

K

0,25 0,4 0,3 0,6 (0,7 0,8 0,9 1,0
10 | 000 | 000 | 001 | 001 | 003 | 008 | 028 | 1,00
11 | 000 | 000 | 001 | 001 | 003 | 009 | 029 | 1,03 Homycrimo

10 MdKCUMAJILHOI'O

12 | 000 | 000 | 001 | 001 | 003 | 009 | 030 | 1,08 sHaveHus O,
1.3 | 000 | 000 | 001 | 002 | 004 | 010 | 032 | 1,14 40 C or20m0 —20°C
14 | 000 | 000 | 001 | 002 | 004 | 012 | 036 | 123 30 °C
15 | 000 | 001 | 001 | 002 | 005 | 014 | 041 | 1,37
16 | 001 | 001 | 002 | 003 | 007 | 018 | 050 | 1,60
1.7 | 001 | 002 | 003 | 005 | 010 | 024 | 066 | 201
18 | 002 | 003 | 004 | 008 | 016 | 037 | 095 | 275
19 | 003 | 005 | 008 | 014 | 028 | 062 | 1.52 | 4.16
20 | 006 | 009 | 015 | 027 | 052 | 1,12 6,96
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Tadonuma 3

Mull
h=10u
Frpu 3Hagenmsix K1 = 0,25—1,0u ©_ = 20 °C
K>
0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0
JHonycTnMo
1,0 0,00 0,00 0,01 0,01 0,03 0,09 0,28 1,00 A0 MAKCUMAJIbHOTO
3HaYeHUsd O,
1,1 0,00 0,00 0,01 0,02 0,04 0,10 0,31 1,07 40 °C 20 °C
1,2 0,00 0,01 0,01 0,02 0,05 0,12 0,35 1,17 30 °C 10°C  or 20
1,3 | 0,00 | 001 | 001 | 003 | 006 | 015| 041 | 1,34 zo —20 °C
1,4 0,01 0,01 0,02 0,04 0,08 0,20 0,53 1,62
1,5 0,01 0,02 0,04 0,07 0,13 0,30 0,74 2,14
1,6 0,03 0,035 0,08 0,13 0,24 0,50 1,18 3,15
1,7 0,00 0,10 0,16 0,26 0,47 0,95 2,12 5,27
1,8 0,14 0,23 0,35 0,57 1,02 1,98 4 24 9,99
1,9 0,34 0,54 0,381 1,32 2,33 4.47 929 | 21,08
2,0 0,85 1,33 2,00 3,23 21,92 | 48,52
Tadbnuna 4
Mnull
h=204
Fpu 3HaueHuax Ky = 0,25—-1,0n 6, = 20 °C
K>
0,25 0,4 0,5 0.6 0,7 0,8 0,9 1,0
JlomycTuMoO
1,0 0,00 0,01 0,01 0,02 0,04 0,11 0,30 1,00 0 MAKCUMAJILHOTO
1,1 | 0,01]| 0,01 0,02 0,03| 006 0,14| 0,37 1,15 SHAYCHUS Oy,
40 °C 20 °C 0°C —20 °C
1,2 0,01 0,02 0,03 0,05 0,09 0,20 0,49 1,43 30 °C 10 °C —10 °C
1,3 0,03 0,04 0,06 0,10 0,17 0,34 0,76 1,98
1,4 0,07 0,10 0,15 0,22 0,37 0,67 1,37 3,20
1,5 0,19 0,27 0,37 0,55 0,89 1,53 2,91 6,19
1,6 0,33 0,75 1,03 1,51 2,35 3,94 7,14 14,13
1,7 1,60 2,25 3,05 4,42 6,81 11,17 19,62 37,10
1,8 5,12 7,15 967 13,89] 21,19| 34,33 | 59,121 108,63
1.9 | 17,42 | 2422 3260 | 46,59 70,57 | 113,22 | 192,49 | 347.26
2,0 | 62,71 | 86,91 | 116,64 | 166,00 | 250,09 | 398,50 | 671,30 [1196,12
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10 MaKCHMAaJIbHOIO
3HaYeHust O

10 MAaKCUMAaJIBHOTO
3HAUCHUS ) XL

Mnuall
h=40uy
Fopu spadenmsix K; = 0,25—-1,0u 0= 20 °C

K)

0,25 0.4 0.5 0,6 0,7 (.8 0.9 1,0
1,0 | o002 002 003 005| o008 015 035 1,00
L1 | 005 006 008 010| o016 027 054 1,35 40°C
12 | o013 117| o021 o027] o038 o060| 105 219 ¢
13 | o042| o052 o64| o082 11| 160| 253| 4,56
14 | 147| 181 219 276| 364 506 748 12,07
15 | s5.62| 687 823| 1026| 1332 18,06| 2571 3891
16 | 2339 2838 33,83 | 41.83| 53,69 | 71,63 99.64 | 14534
1,7 | 105,50 | 127,41| 151,16 | 185,77 | 236,48 | 312,00 427,32 | 609,42
1,8 | 514,64 619,20 | 731,95 | 895,24 | 1132,51 [1481,95 | 2007.52 | 2820,01
1,9 (271043 — | — — — —

Mnull
h=60u4
Fopu snauenwsix Ky = 0,25—-1,0m ©__= 20 °C

K

0,25 0.4 0,5 0,6 0,7 0.8 0.9 1,0
10 | 005 006 007 009 013 o021 040 1,00 P .
1,1 | o016 018 o021 o026 033 o047| 078 157
12 | o054| o062 o071 o084 1,04 136] 195 325
13 | 206| 235 265| 30| 372| 466| 619] 898
1.4 | 87| 987| 1106 1273 1506| 18.41| 23.40[ 31.42
1,5 | 4054 | 4565 5087| 58.06| 67.94| 81,66[ 101,23] 130,37
1,6 | 206,67 | 231,65| 257,01 | 291,56 | 338,35 402,15 | 490,60 | 616,69
1,7 |1151,74|1286,19 | 1421,89 2182,39 | 263281 | 3257,83

Tadoanuira 5

Homyctumo

20 °C
10 °C

0°C

—20 °C

—10 °C

Taomnuma 6

JlommycTHUMO

20 °C
10 °C

0°C

—20 °C

—10 °C



Mnall
h=28,04
Fopu 3HayeHusix K1 = 0,25—-1,0n @ = 20 °C
K>
025 | o4 | o5 | o6 | 07 | 08 | 09 1,0
10 o010 o11| o013| 015 019 027 o046| 1,00
11| 035 038 042 048] 058 074 105 182
12| 1,32 1,771 2,04| 245| 3,04| 451
13 560 609 660] 729] 823 957| 11,56| 14,90
14| 2626| 2843| 30,59 | 33,50 37,37| 42,60| 49,92 60,75
1,5 | 135,86 | 146,44 | 156,87 | 170,67 | 188,75 | 212,56 | 244,47 | 288,69
1,6 | 773,21 830,37 | 886,32 959,63 | 1054,51 | 1177,25 | 1337,56 | 1551,16
1,7 |4829,31 |5170,85 |5503,17 | 5935,61 | 6489,97 | 7198,05 | 8106,93 | 9288,40
Mnall
h=12,04
F nipu 3Havermsix K; = 0,25-1,0 u ®,_ = 20 °C
K
0,25 0.4 0.5 0,6 0.7 0.8 0,9 1,0
1,0 o024 o026 027 030 034 042] 058 1,00
1,0 09| 095 100 1,07 1,18 135 1,66 2,32
12| 375| 39| a411| 436| 470 519 595 7,33
1,3 17,43| 18,19 | 18,93 | 19,92 21,22 22,97 | 2543| 2921
1,4 | 89.83| 9338 96,82 | 101,29 107,04 | 114,48 | 124,34 | 138,05
1,5 | 511,56 | 530,19 | 548,05 | 570,96 | 599,94 | 636,53 | 683,28 | 744,56
1,6 |3211,623320,44]3423,95 ] 3555,60 | 3720,05 | 3924,32 | 4179,09 | 4501,39
Mnu/l

h=24,04

F TIpH 3HaYeHUIX

K;=025-10u©_ =20 °C

1,0
1,1
1,2
1,3
1,4
1,5
1,6

1,00

333,32

3443,15

235384,81

4,16 \

HOHYCTHMO 0O MdAKCHUMAJIbHOI'O

40 °C

19,19 |

98,05

40 °C

30 °C

40 °C

30 °C

IrocCTt 14209—38s C. 31

Tadaxunma 7

J1OoIyCTUMO
10 MAaKCUMAaJIbHOTO

3HaYeHMs O

20 °C

HomycTuMo

0°C
10 °C

—10 °C

Taoaumma 8

0 MaKCHMaJIbLHOTO
3Ha9YeHUs O,

20 °C

3HaYeHUd O,

20 °C

30 °C

0°C

10 °C

—10 °C

0°C
10 °C

—20 °C

—10 °C

Tadbammoma 9

—20 °C

—20 °C



C. 32 TOCT 14209—85

Taonxumimma 10
AL m 11
h=054d
Fopy sHadeHnax K; = 0,25—-1,0m @,,, = 20 °C
Ky
0.25 0.4 0.5 0.6 0.7 0.8 0.9 1.0  (—
10| o00| 000| o000 o001| 002| 007 023 1.00 A0 MaKCUMAJIBHOTO
3HaYeHUs O,

1,1 0,00 0,00 0,01 0,01 0,03 0,08 0,26 1,05 40 °C 70 °C 0 °C —70 °C
121 oo01] o001| o001 002| 004| o010| 031 115 0°C 1 10°C [~10°C
13| 002 003| o004| 005 009| o018| 045| 144
14| 006| 008| o011| o016| 025| 045| 092]| 2,33
15| 019| 026] 03| 05| 08| 1,35| 251| 535
L6 070 097| 1,30 | 1,87 474 | 846 [ 16.51
1.7 2771 381 511 7.32 11 21| 1836 3225 [ 61.00
1,8 | 11,78 | 16,16 | 21,65 | 30, 3096 | 4728 | 77.16 [ 134.67 | 25174
1,9 | 53,94 | 73,89 | 98 82 | 141,06 | 214 96 349.82 | 608.26 | 1130.90
2.0 | 265,79 | 363,58 | 485,64 692 05 [ — — —

Taonumma 11

AL m 11
h=104
Frpu sHavenmsax K; = 0,25—-1,0u 0,,, = 20 °C
K,
JonmycTumo
0,25 0.4 0.5 0.6 0,7 0,8 0,9 1,0 10 MAKCHMATEHOTO
10| 000| o000| o001| 001| 00| 007| o025 1,00 SHAYCHIS Oy,
40 °C 20 °C 0°C —20 °C

1.1l o001 o001 0,02 0,02| 0,04 00| 0,29 1.10 30 °C 10°C | —10°C
12| 002/ 0,03 0,04| 006| o010| o018 043 1,36
13 008| 0,10 013| 0,08 027 | 045 088 2.16
14| 028 0,37 047| 065| 094 146]| 2,51 4.99
15| 113 148 189 255| 365| 557 m 16.21
16| 500/ 649 8,27 11,12 | 1581 | 23,82 38,11 | 65,19
1,7 | 24,18 | 31,28 | 39,71| 5320 | 7529 | 112,64 | 178,44 | 300,05
1.8 | 127.89 | 165.03 | 208.95| 279.03 | 393.23 [ 585.25 | 920.85 | 1533.83
1.9 | 740,19 | 952.86 | 120366 —




JALL m 11
h=20u
F nipy snavermsx K, = 0,25-1,0 u €, = 20 °C
Ky
0,25 0.4 0.5 0,6 0,7 0.8 0.9 1,0

10| o001 o001| 002| 00| o004l 009 027 1,00
1,0 o004| o004| o005| 007 o010 o018 o040 1,22
12| o013| o016| 019| 024 032] 048] 084] 1,93
1,3 o054 o065| 077 09| 125 1,73| 262| 464
14| 25| 3,0 563|  7.58] 10.78] 1665
s T
17 [ 506,38 188061 2657,17

JALL m 1]
h=404
Fopu snayenusax K, = 0,25—1,0m @,,, = 20 °C

K,

0,25 0.4 0,5 0,6 0,7 0.8 0.9 1,0
1.0 0,05 0,05 0,06 0,07 0,10 0,15 0,33 1,00
1,1 0,19 0,22 0,24 0,28 0,33 0,44 0,69 1,51
1,2 0,90 0,99 1,09 1,23 1,43 1,73 2,29 3,61
1,3 4,79 3,24 5,71 6,37 7,27 8,56 10,51 13,92
1.4 29,01 31,62 34,29 37,94 42,89 49,68 59,25 73,54
1,5 | 200,28 | 217,46 | 234,88 258,47 | 290,10 | 332,68 | 390,78 | 472,31
1,6 | 1572,9311702,33 ) 1832,74 | 2008,13 | 2241,25 | 2551,01 | 2966,17 | 3532,23

AL m 11
h=0604
. F pu 3navenuax K; = 0,25—1,0 u 0, = 20 °C
2

0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0
1,0 0,39 1,00
1,1 1,05 1,84
1,2 4,32 3,71
1,3 14,74 15,50 16,27 17,30 18,67 20,52 23,15 27,33

9959 | 10440 | 109,16 | 11545 123,66 | 13441 | 148,73 168,69

1,4
1,5| 770,88 | 805,64

839,82 | 884,59 942,32 |1016,50 [ 1112,50 | 1239,20
1,6 | 6825,27 [ 7115,18 | 7398,46 | 7767,13 | 8238,09 | 8835,69 | 9595,43 | 10571,52

I'OCT 14209—85 C. 33

Taonuima 12

HOIIyCTHMO
IO MaKCHUMAaJILHOTO

3HadYcHUs O,

40 °C 20 °C 0°C —2Q °C
30 °C 10 °C —10 °C
Tadbnuma 13
JlommycTuMo
10 MAKCHUMAJILHOTO
3HaYeHuq O,
40 °C 20°C,10°C —-10°C
30 °C 0°C —20 °C
Tabauna 14
JomnyctTuMo
10 MAKCUMAJIBHOTO
3HayeHus O
40 °C 20 °C, 10 °C —20 °C
30 °C 0°C, —10°C



C. 34 TOCT 14209—85

Taoanuira 15

HomycTumMo

A0 MAKCHUMAJIBHOI'O

3Ha4YeHud O

40 °C 20 °C, 10 °C —20 °C
30 °C 0°C, —10°C
Taonmma 16
JHonycTuMo
10 MAaKCHUMAJILHOTO
3HaYeHwus1 O,
40 °C 20°C,10°C 0°C, —10 °C,
30 °C —20 °C
Tadbnuma 17
JomycTUMO

A0 MaKCHMAaJIbHOT'O
3HayeHus1 O, -

20 °C, 10 °C 0 °C, —10 °C,

ALl m I
h=28,0ud
Fuopu sHauennax Ky = 0,25-1,0un 0, =20 °C
Ky
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1,0 0,18 0,19 0,20 0,22 0,24 0,30 0,45 1,00
1,1 0,86 0,89 0,93 0,98 1,06 1,18 1,44 2,17
1,2 4,62 4,78 4,95 5,18 3,49 3,92 6,62 8,01
1,3 28,56 29,49 30,41 31,62 33,22 35,33 38,26 42,735
1,4 202,97| 208,99 214,87 222,56 232,45| 245,18 261,78 284,33
1,5 1654,79( 1699,84( 1743,63| 1800,30| 1872,33| 1963,31( 2078,77| 2227,77
1,6 | 15458,26 | 15848,37 | 16225,21 | 16709,73 | 17319,77 | 18080,70 | 19029,66 | 20222,22

Al = 1

h=12,04
Fopy sHavenusix Ky = 0,25—1,0 u @,,, = 20 °C
K,
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0

1,0 0,35 0,36 0,37 0,33 0,41 0,45 0,538 1,00
1,1 1,68 1,72 1,76 1,81 1,89 2,01 2,24 2,85
1,2 9,40 9,58 9,77 10,01 10,33 10,79 11,48 12,77
1,3 60,56 61,59 62,59 63,91 65,64 67,89 70,96 75,52
1,4 | 448,15| 454,88 | 461,44 | 469,94 | 480,80 494,65 | 512,53 536,41
1,5 | 3805,84 | 3857,18 | 3906,78 | 3970,61 | 4051,12 | 4151,95 | 4278,64 | 4440,22

Al = 1

h=24,04
Fpu sHayenmsix Ky = 0,25—1,0
X, HO,,,=20"C
0,25. ........ 1,0
1,0 1,00 40 °C
30 °C

1,4
1,5

1557,91

13787,33

—20 °C




rocCT 14209—85 C. 35

Tadbnuima 18
Oy = 30 °C
Mu/l Al u 1
h, 9 Frpn pasnuaHex 3HaYeHms X Ky = 0,25 — 1,0 F ipm pa3nudHbeIX 3HaYeHUsIx Ky = 0,25 — 1,0
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0
050,19 | 029 048] 0,.86| 090 1,18 | 2,11| 5,12| 0,61 0.83| 1,15| 0,51 | 0,80 1,44 | 1,44 | 4.6l
1.0 | 1,09 | 0,74| 1,12 0.83| 1.50| 1.60| 2.37| 6,85| 0,90 1,18| 1,50 | 2.08| 0.86 | 1.44| 2.82| 6,91
2,0 1 1,70 | 2,40 1,18 | 1,76 | 2,85 | 2,14 | 4,58 | 6,34 | 1,73 | 2,08 | 2,46 | 3,07 | 4,00 | 1,54 | 2,69 | 3,90
4,0 | 4,70 | 1,66 | 2,05| 2,62 | 3.55| 5,12 8,08 14,59| 2.88 | 3,17 | 3,49 | 3,94 458| 5,54 | 7,33 /11,60
6.0 | 659 | 7,52 8.48| 9.89|11,90| 435 6,24 110.40| 8.00 | 8,45 8.93| 9.57|10,43| 11,71 13.82 18,27
8.0 | 422 | 464 506 566 6,53 | 7,84 10,05 14,43 14,78 15,30 15,84 16,58 | 17,57 | 18,94 | 21,18 25,63
12.0 [12,00|12,58 1 13,15/13,95|15,04| 16,61 19,04 | 23.46 | 30,08 | 30,66 | 31,26 | 32.03 | 33,06 | 34,53 | 36.74 | 40,86
240 |61,41|61,41 61,41|61,41|61,41|61,41 61,41 61,41 /95,84 95,84 |95,84|95,84|95,84 95,84 95,84 | 95,84
Tadoamma 19
Oy = 40 °C
Mu Ji AL n L
h, 9 F ipn paznmyHbIX 3HadeHUgIx Ky = 0,25 — 1,0 F ipyn pa3nmyHbIX 3HadeHUgIx Ky = 0,25 — 1.0

0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0

05| 06 09| 08| 08| 10| 1.8 41 /123| 06 08| 1.1 16| 09| 1.8 3.1 |115
1,0 | 0,6 1,0 1,6 1,3 | 24| 3,0 353 | 13,4 | 0,8 1,0 1,3 1,8 | 2,7 1,8 | 4,3 | 13,6
20| 1.9 27| 15| 22| 37| 34| 76 | 143 13| 16| 19| 24| 32 48| 84 | 122
40| 42 52| 64| 27| 3.8 6,0 1105219 1.9 22| 24 | 28| 33 44| 69 | 151
60 | 54| 62 7.1 | 84 1104|136 | 7.8 1157 49| 52 55| 60| 67| 7.9 10,5 18,4
80 | 132 145 | 42 | 48 | 58| 74,105/ 182| 86| 89 | 93| 9.8 | 106 | 11.8 | 14,4 | 21,7
120 90| 951|100 10,7 | 11.8| 13,5166 | 232 | 16,8 | 172 | 17.6 | 18,1 | 189 | 20.1 | 22.4 | 28.5
240 | 416 | 41,6 | 41,6 | 41,6 | 41,6 | 416 | 416 | 416 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1

Ta6n. 18, 19. (Beenennl nonoanurebao, M3M. Ne 1).

HPUHJTOXEHHUE §. (U3menennasa penakousa, M3m. Ne 1).
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NHPOPMAILIMOHHBIE TAHHBIE
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PASPABOTYUKHA
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4. Crangapr noanoctbio coorseTcTByeT CT CHB 3916—82 n nydommkanun MIOK 354—72
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O6o3HaueHue HT/l, Ha KOTOpHIM AaHA CCHIJIKA Homep nyHKTa
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