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Permissible loads
MKC 29.180
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HacTroauuii cTaHaapT yCTaHABIMBAET JOITYCTUMBIC HATPY3KH CIJIOBBIX MacIIIHEIX TpaHC(POPMAaTOPOB
ob1ero HasHaueHHd MoIrHOCTRIO 10 100000 kBA BxmounTensHO ¢ BuaaMu oxnaxgenus M, I, AL u 11,
cootBeTcTByIOIIHEe TOCT 11677.

CTaHmapT He pacTpocTpaHsIeTcs Ha TpaHC(hOPMAaTOPHL ¢ HAaIIpaB/ieHHBIM ITOTOKOM Macia B 0OMOTKaX.

CTaHZapT yCTAaHABIMBaeT METOXI PacycTa HOITYCTUMBIX CHCTEMATUYECKHUX HATPY30K X aBaPMHHBIX I1€-
Perpy30K 110 3aaBaeMEIM UCXOTHEIM HAHHBIM, a TAKXKE HOPMBI TAKMX Harpy3o0K U Ieperpy3oK A CyTo4-
Horo rpadykKa Harpy3Ke TpaHchOpMaToOpOB € YYETOM TEMITEPATYPhI OXJIAKAAIOLIEH Cpe/sl.

Crangapt cootBercTBYeT CT CBB 3916—82 B uacTH MeTOma pacyeTa IOITYCTUMEIX HAaTPY30K M Mepe-
rpy3ok tpaHcdopMaTtopos ¥ ITyonukaunu MBK 354 (1972) B gacTi MeToma pacdera JONYCTHMBIX HaIpy-
30K M TEPErPY30K TpaHChOpMATOpPOB IO CYTOUHRIM JIBYXCTYIIEHYATBIM IIPSAMOYTOJBHBIM TpadMKaM

HaIpy3KH.
1. OBIIME IMOJOXEHHA

1.1. 3HayeHMe M IMPOTODKMTENEHOCTH TOMYCTHMBIX HArpy30K H IIEperpy30K TpaHCc(PopMaTopos, a
TaKKe PacYeTHHH H3HOC BHTKOBOH H30IALMH OOMOTOK IIPH aBapHIfHBIX MEPErPy3Kax CNeayeT ONpPeacnATh
JUIA IIPSIMOYTONIbHEIX ABYXCTYIIEHYATRIX HIM MHOTOCTYTIEHYATHX rpapMKOB HAIPY3KH, B KOTOpble Heo0Xo-
JUMO Mpeodpa3oBaTh HCXOAMEIE IPA(PMKH HATPY3KH B COOTBETCTBHMH C TIPWIOKEHHEM 1.

ITapaMeTpsl HCXOMHOTO rpaduKa Harpy3Ky OINpededI0TCA MO JaHHEIM CPeACTB H3MEePEeHHH, KOTOPH -
MH OCHAIEHH TpaHcGopMaTopsl, THOO 110 pe3yNbTaTaM MEPHOTHYSCKHUX H3MEPEHHMH, ITpeyCMOTPEHHHX
«[IpaBHIaMH TEXHHYECKOH PKCIUTyaTallMM 3JICKTPHUYCCKHUX CTAHLUHHA H CeTei».

Harpysxa TpaHc¢opMaTOpa CBHIIE €10 HOMHHAIBHOH MOIIHOCTH HOITYCKAETCA TOJNBKO IPH KCIIpaB-
HOM H TIOJTHOCTBIO BKJIIOYEHHMOM CHCTEME OXTIAXIeHHS TpaHchopMaTopa.

1.2. JomnycTHMHE CHCTEMATHYECKHME HArpY3KM HE BRI3HIBAIOT COKpAlUEHHMA HOPMHMPYEMOIO CPOKa
CITyX0OH TpaHc(OopMaTOpa, TaK Kak 3a IIPOAOJDKHTEILHOCTh MpapKa Harpy3Ky 00ecTIeYNBaeTCA HOPMATIb-
HBIM WIH MOHWXCHMBIH IIPOTHB HOPMAJIBHOIO PAacYCTHRIA M3HOC M3OMALHH.

1.3. JlonycTHMEle aBapHIHREIE TI€PETPY3KH BRIZRIBAIOT TIOBBILIEHHHH 110 CPABHEHHIO ¢ HOPMAJIbHBIM
PAcCYETHHH M3IHOC BHTKOBOM H30JALIHH, YTO MOXET IPHBECTH K COKPAIIEHHI0O HOPMHDOBAHHOIO CPOKA
cnyX06H TpaHcdhopMaTopa, €CIH TOBHINCHHHH M3HOC BIIOCIACACTBHH HE KOMITEHCHPOBAH HAarpy3KaMH ¢
H3HOCOM BHTKOBON M3ONSALIMK HHXE HOPMAIBHOTO.

1.4. Tlpu ompeaeneHUM TOMYCTHUMBIX CHUCTEMATUYECKHMX HATPY30K TEMIIEPATYPY OXIaXIalomieH cpe-
IEI 33 IIPOJOIDKUTETFHOCTE rpathHKa HATPY3KM WITH 3a BeCh [IEPHOM TOBTOPeHMA rpaduKa ciIexyeT IIPHHH-
MaThb DAaBHOH CpeTHeMy 3HAYEHUIO, eCJIM TNPH 3TOM TeMIlepaTypa IIOJIOXHTENBHA U ee U3MEeHEHHE He
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npesermaer 12 °C. Ilpy H3MeHeHHH TeMITepaTyphl OXJIAXIAIOIICH Cpea, MpeBumaomeM 12 °C, wiH npH
OTPHLATENBHBIX 3HAYCHHUSAX TEMIIepaTyPhl OXTAKAAIOILUETO BO3MYXa HEOOXONMMO HCIONB30BATH SKBHBA-
JIEHTHOE 3HAYEHHE TEeMIICPaTyphl, pacCUMTHIBACMOE B COOTBCTCTBHH C TIPHIOKECHHEM 2.

IIpu ompeneIcHUH AOMIYCTUMBIX ABaDHMIHBIX MIEPEIPY30K TEMIICPAaTYPy OXJIaXAalolues cpeabl IIpHHH-
MaloT 10 €€ U3MEDEHHBIM 3HA4YCHMSIM BO BpEMS BOSHMKHOBCHHMA aBapMHHOH meperpysku. Homyckaercsa
TIPH IPOCKTHPOBAHMH CHCTEM ICKTPOCHAOXKECHHS POMHLUUICHHBIX TIPSATIPHATHH H APYTHX 00BbEKTOB BHI-
OHparh MOIUMHOCTE TPaHCGOPMATOPOB IO YCJIOBMAM ABADHHHHX IEPErpy3oK Mo Tabm. 2 npuwioxeHHsa 3.
Hopmpl, yKaszaHHEBIC B Tabl. 2 NpWwIoXeHHS 3, ONpPeacNeHH A NPEIILCCTRBYIOILCH HArPY3KH, He IPeBbI-
urapouei 0,8 or HOMHHATBHOA.

1.5. Tlpu HepaBHOMepHOH Harpy3ke TpaHchopMaTopa 1o ¢ha3aM JOMYCTHMEIE HATPY3KH H TIEPErpy3-
KU ClefyeT ONpenensiTh LI Haubonee HarpyxeHHoH ¢a3ul 0OGMOTKH.

1.6. Hdnsa TpexoGMOTOYHBIX TpaHC(OPMATOPOB HOIYCTHMHBE HAarpy3KH H IICPETPY3KH ClieAyeT OIpe-
ACNATH AA Hanbonee HarpyxeHHOH oOMOTKH.

1.7. HomycTHMMEIE HAIPY3KH M IICPErpy3kKd TPaHCPOPMAaTOPOB C BHAOM OXIaxXacHHA [ NpH oTKIK-
YEeHHBIX BEHTWIATOpaX CICOYET OIPEIC/IATh, NCXOOA H3 HOMHMHAILHOM MOIMHOCTH TaKMX TpaHcdopMaTo-
POB C BHAOM OXTaXICHUS M.

1.8. Jns tpaHcHopMaTOpOB ¢ paclieIUieHHOH 0OMOTKOM AOITYCKAKTCA T XK€ TIeperpy3KH, OTHECSH-
Hbleé K HOMMHATbHOH MOIMHOCTH KAKIOH BETBH, UTO M VA TpaHCHOPMATOPOB ¢ HEpACIIETUIEHHOM 00MOT-
Kol. JomycKaroTca TOTOMHUTE IbHbIE TIEPEerpy3KH OMHOH BETBH 3a CUET HEXOTPY3KH APYTOIl, eC/N 06 3TOM
MMEIOTCA YKA3ZAHUA B TEXHUYECKOH HOKYMEHTAIIMH.

1.9. HomycTHMBIC CHCTEMAaTHYECKHME HArpy3KM M aBapMHHBLIC TIEPETPY3KM, KAK M M3HOC BHTKOBOH
HM30IALMM TIPM aBapHHHBIX IICPerpy3Kax TpaHC(OPMATOpPOB, WA CYTOYHOIO IBYXCTYIIEHYaTOro IIps-
MOYTOJBHOIO rpahvKa Harpy3Ku ciexyeT onpedearh 1o Tabia. 1—16 u tabin. 1—19 rnpmwioxeHud 8.

IIpy HeoGXoAMMOCTH OINpene/ieHUA MaKCHMAaJIbHBIX JOITYCTHMHBX Harpy30K M IEperpysok ¢ IOBbI-
MIEHHOW TOYHOCTBIO IO M3MCPEHHRIM 3HAYEHMSIM TapaMeTpoB TpaHcdopMaTopa, a TakKkKe TIPH CYTOYHBIX
MOBTOPSAKIUIMXCA ABYXCTYIIEHYATRIX IpadyKax ¢ NPOXO/LKHTEIBHOCTHIO MAKCHMYMa HAarpy3ku cBeIe 12 4
WIH IIpH rpadMKax HarpysKH C LIUKJIOM [TOBTOPEHH!, HE PABHBIM CYTKAM, KaK M [IPH BceX BHOAX MHOTOCTY-
MEHYATHIX rpa)MKOB HATPY3KH, CICAYET [10/Ib30BATHCA METOAOM PacyeTa. IPMBEACHHHM B pa3a. 2. B ory-
Ya¢ OIpeIeNeHUS MAKCHMAJIbHBIX OONMYCTHMBIX aBapHMHHX MEPEerpy3oK pacyeToM HeoOxoaumMo
JOTIOTHUTENbHO YYHTHIBaTh TpeboBaHuA 1. 4.5.

(M3menennan penaknua, Uam. Ne 1).

1.10. HomyckaeTcs HCIIONB30BAHME HOPM AOIYCTHUMEBIX HAarpy30K H [E€PErpy30K, OTIHMYAIOIIMXCS OT
YKa3aHHBIX B II. 1.9, HO NIpH 0043aTeIbHOM YCIIOBUH, YTOOK B 3THX HOPMAaX 3HAYESHHS HOIYCTHMBIX TIEpeE-
IPY30K H MX IIPOIO/IKUTEIBHOCTH TIPH IIPOYHMX PAaBHBIX YCJIOBMSAX HE MMpPEBHIIATH OB 3HAYCHHH, ITOTY4CH-
HBIX pacyeToOM [0 METOXY, NPHUBCACHHOMY B pa3fd. 2, ¢ HCIONB30BaHHEM IIPH 5TOM OJHHMX H TEeX XC
VICXOTHBIX JaHHBIX M orpaHH4YcHHH. [IpuMep Takux HOpM IMPHBEAEH B MPHIOXKESHHH 3.

IIpu BrIGOpe MOIHOCTH TPAaHCHOPMATOPOB CHCTEM 3JIEKTPOCHAGKe HHSA ITPOMBIIIIIE HHHX TIpeTHPHS -
TUH U IPYTHX 00LEKTOB AOIYCKAETCS UCIIONb30BaHHE HOPM JAOMIYCTHMHX ITEPErpy30K Mo TabJl. 2 IpWIoXe-
HuAa 3.

1.11. MaxcuMaybHEIe 3HAUEHUSA TOMYCTUMHEX HATPY30K H IEPErpy30K, PACCYHTRIBAEMEIX IUIS1 06MO-
TOK Tpauc¢opMaTopoB, He JOIKHBI OTPAHMUMBATLECS HATPY30YHBIMM XapaKTePHCTHKAMH TaKHMX KOMIUIEK-
TYIOIMX TpaHCcopMaTOpbl H3MEIHH, XAaK BBOAEL, YCTPOMCTBA IIEPEKIIOMEHHMS OTBOHOB OOMOTOK,
BCTPOeHHbBIX Tpauc¢opMaTOpOB TOKA M U3MeEpUTE/IeH TeMIlepaTyphl Macia.

2. PACYET JOMMYCTHMBIX HATPY3OK, IIEPETPY30K H U3HOCA BUTKOBOH
H30JI11ITHH OBMOTOK

2.1. AcxoogHBIe TaHHEE OIS pacyeTa H HX YCTOBHLEE 00O3HAaYEHHNA
2.1.1. HNcxonHble TaHHBIE HOMHHAMBHOIO pEXHUMa:
— MOIMHOCTD, KBA;
Loon — TOK, A,
— [OTepH KOPOTKOIO 3aMEIKAHHA, BT;
— IIOTEPH XOJOCTOro Xoza, Br;

d= Bonon — OTHOIUCHHE IIOTCPR KOPOTKOI'C 3aMbIKAaHHA K IIOTEPAM XOJNMOCTOIO Xona,
Fo. vom
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9y mom  — TPEBRIIIEHHE TEMIIEPATYPH Macjia B BEPXHUX CJIOAX Hal TEMIIEPATypoil oxlaxnapllei cpe-
asL, °C;
ST sony — TIDEBRILIEHHE TeMIEPATYphl HaMbosee HATPETON TOYKM OOMOTKH HaJ TeMIIepaTypoi OXIax-

Jawomei cpensl, °C;
8 ur. M. How — TIPEBBHILLCHHE TEMITEPAaTyPhl HaHOO/Ie¢ HATpeTO! TOUKM OOMOTKM Hall TeMIIEPATypolt Macja B
BEPXHMX cliosx, “C,
T —TeIUI0BasA [IOCTOAHHAA BpeMeHHM TpaHchopMaTopa, 4, IIPY HEM3BECTHOM ee 3HaYe HHH JOITyC-
KAeTCA IIPUHUMATD [10 TIPHUIOXECHHIO 4;
To6 — TEIUIOBasi IIOCTOSHHAA BPEMEHH OOMOTKH, 4.
2.1.2. OmnpepensieMue H APYTUE IIPHHATHE HAaHHKIE JUISA pacdeTa JOITYCTHMBIX HATPY30K M I1eperpy-
30K:
By, — TEMIIEPATYPA OXIaXAalomed cpeasl, “C;
BOyyr — TEMIIEpaTYpa Haubonee HarpeTod ToYkH 06MoTkH, °C;
©,, — TeMIepaTypa Macjla B BEpXHHX closx, “C;
S yyr — TIPEBRIIIEHHE TEMITEpaTyphl HaHOOJEE HATPETOH TOYKH OOMOTKH Hal TeMIIEpaTypoH OXIaX-
nJaomel cpeal, ‘C,
8,, — NpeBBIIIEHHE TEMIIEPATYPRI Mac/ia B BEPXHHX CMTOAX Hal TEMITEpATypoil oXIaXIallle cpe-
au, °C;
Syur. v — TIPEBHIICHHE TEMIIEPATYPhl HaHOoJIEe HATPETOH TOYKH OOMOTKH Hal TeMIIEpaTypoii Maciia B
BEPXHHX ¢noax, °C;
S — MOIHOCTD Harpy3ku, KBA; onpenenaenca B COOTBETCTBHH C TIPHIOXeHHeM 1;
I — TOK Harpysky, A; onpeacsIcTCs B COOTBETCTBHH C IMPHIOXCHHMEM 1;

SH OB I HOM

— HaYaJIbHasg Harpy3Ka, IpeMIiecTBYIOIIAd HarPy3Ke MWIH Ieperpyske Ky, WiIH Harpys-

Ka 1ocle cHWKEeHHA K, B JONAX HOMHMHAUIBHOH MOIIHOCTH WIM HOMMHAJIBHOTO
TOKA, OIIPENIeNIACTCS B COOTBETCTBHH ¢ NMPWIOKEHHEM 1;

k| — TIOACTPOYHRIA HHAEKC, 0003HAYANIUMHE YCTAHOBHBIIEECA 3HAYCHNE BEIMYHHE MPH HAarpys3ke Kj;
Ky = = Ji — HArpyska WM [1eperpy3ka, cIeAyIollas 32 Ha4allbHOi Harpyskoi K, B IOISIX HOMH-
HOM HOM
HAIBHOH MOIUHOCTH HIM HOMHHAIBHOTO TOKA, OIIPEACIACTCS B COOTBETCTBHH C TIPH-
JOXeHUeM 1;
ky — NOACTPOYHEIH HHAEKC, 0BO3HAYAIOIIMA YCTAHOBUBLUIEECS 3HAYEHUE BeJIMYMHBL IIPU HATpy3Ke
WIH neperpyske K,

T — npooomkUTeNnbHOCTh TpadhiKa HATPY3KH B €AMHHMLIAX BPEMCHM; A CYTOYHOTO IpadHka, 4,

h — TIPONO/IKUTEIBHOCTE HATPY3KM K, Ha IBYXCTYTIEHUaTOM CYTOYHOM IpaduKe HArpy3KH, 4, WIH
MOACTPOYHEIH HHIeKC, 0003HAYAIONIHH 3HAaUeHHe BeTHYMHBI B MOMEHT OKOHYAHUS MPOAOII-
XHUTEIIBHOCTH /.

A — MHTEPBAT BpeMeHH HAa MPOACLKUTENBHOCTH rpadUKa HAarpy3KH, B eAMHHIIAX BpeMeHU; IS
CYTOYHREIX TpahPMKOB HArpy3KH, 4, WIH IOACTPOUHHI MHIEKC, 0003HAUAIOIIMH BeTHUHHY B
MOMEHT OKOHYAHUS MHTEPBAlla BpeMeHU A,

{ — MTHOBEHHOC 3HA4Y€HHE BPEMECHM Ha IPOAO/LKMTEIBHOCTH rpad)MkKa Harpy3ku, B €IMHHIAX
BPEMEHH; AT CYTOYHBIX IpapHKOB HAaIpy3KH, 4, WM IIOACTPOYHBIA HHIEKC, 0003HAYAIONIHH
3HAYCHWE BEJIMYMHBL B JAHHBI MOMEHT BPEMEHH;

() — pyHKLUMOHATBbHAA 3aBUCUMOCTh BEJIMUHHE OT BpEMEHH,

{ — MOICTPOYHBLIA HHIEKC, 0003HAYAIONIWI TTOPAZKOBRIH HOMED B UHCIIOBOM PSAE BETUUYHH;

e = 2,718 — oCHOBaAHME HATYPAILHEIX Torapudmos.

2.1.3. HcxomHble JaHHBIC K pacyeTy M3HOCA BUTKOBOK H3ONMALIMM M OIPaHMYCHH JOITYCTHMBIX Ha-

IPY30K H NIEPErPY30K:

O, 6 — 0a30Bas YCIOBHO MMOCTOAHHAA TeMIIEpaTypa Haubosiee HATPETOH TOYKH OOMOTKM, IIPU KOTO-
PO CKOPOCTb PpacyeTHOTO H3HOCA BUTKOBOH H3OMAILIHH COOTBETCTBYET CPOKY CIIyXOH TpaHC-
dbopmaTopa, YCIOBHO MDUHATOMY 3a eAMHUITY, “C;

LU BATKOBOM M30JIALMM KIIACCA HATPEBOCTOMKOCTH A O . ¢ = 98 °C;

Oyt max — MAKCHMAJIBHOE NOITYCTHMOE 3HAYEHHUE TEMITEPATYPH HaHOOIee HArpeTol TOYKH OOMOTKH:

IS cCHCTeMaTHde CKMX Harpysok — 140 °C,



C. 4 TOCT 14209—85

IV aBApHIHEIX MePeTpy30K TpaHcGhopMaTopoB Kiaccos Hanpskenns 110 KB n ke — 160 °C,
I TpaHcopMaTOpoB KiaccoB HanpsokeHHs cpoie 110 kB — 140 °C;
O, max — MAKCHMAIBHBIE TOMYCTHMBIC TEMIICPATYPhl MAc/a B BEPXHHX CIIOAX:

JUIsl CUCTEMATHYSCKHMX Harpy3okK — 95 °C,
I aBapHHHBIX neperpy3ok — 115 °C;

Ky max — MAKCHMANbHAS BETHYHHA MEPETPY3KH:
ISl JOMYCTHMBIX CHCTeMaTHYeCKHX Harpy3ok — 1,5,
ISl JOMYCTHMBIX aBapHRHBIX neperpy3ox — 2,0;

A — TeMOepaTypHBIH HHTEpBal, IPH H3MCHSHHH Ha KOTOpHIM TeMIleparypnl HaH0onee HarpeToH
TOYKH OOMOTKH pacyeTHBIH H3HOC BHTKOBOH H3OJSILHH H3MECHSCTCS B JBA pa3a; NDHHHMATh
A= 6 °C, ecJIM HET APYTUX 3HAYEHHH, ONPEENAEMBIX H3 XapaKTEPHCTAK BATKOBOH H3OJALHH
<TEMIIEPATYPa — CPOK CIIYXORI»;

F — OTHOCHTENBHEIN pacYeTHRIN H3HOC BUTKOBOH H3O0JAIIMH, KaK OTHOLIIEHHEe H3IHOCA IIPH TeMIIe-
patype Haubasee HarpeToH TOYKM OOMOTKH @, .. 32 IPHHATHH IMPOMEXYTOK BPEMEHH K HOP-
MaJIBHOMY H3HOCY NpH $a30BOH Temrieparype Oy, g 3a 3TOT Xe IPOMEXYTOK BPEMCHHM, B
€IHHHIIAX <HOPMAIBHOIO H3HOCA»; NI CYTOYHOTO rpadMKa HaTpy3KM — B <HOPMAJILHEIX CYT-
Kax» H3HOCA.

ENXMHHIIA «<HOPMAThHOI'O H3HOCA» — H3HOC BHTKOBOH H3QIAIIHH OOMOTKH 33 IIPHHATOE BpeMA
MPH HEH3MEHHOH TeMIIepaType NpoBOAHHKA 0OMoTKH 98 °C.
22. CxeMH pacnpelieneHHsS TEMONEpPaTypH
2.2.1. Ilpu pacyere crneayeT INPHHHMATh YNPOIIEHHYK) CXeMY paclpefeleHHd TeMIlepaTyph
(4epr. 1), B KOTOpOi NPHHATH TOIYIIIEHHSA.

YIpOneHAAN CXeMa PACHPEACACHNS TEMICPATYPh MAacAa N OOMOTEN N0 BhicoTe O0MOTEN

¢ - vllll_?’
- —LHEM ., oo
- - —
) ( OMMNY
G
ooMOnINU
L
L Nuy
) odmomny
Zrn | . *

! — mameliniil paiMep NoO BEPTHKAIH Gaka H OOMOTKH; § — MPCPHIICHHE TSMIEPaTyPH; / — oXI1aXnaiowad cpeaa; 2 — HaMe-
HeHHe TeMIICpaTyPH Macia B Gake 1o BHCOTE OOMOTKH; 3 — H3MEHCHHE CPeIHEH TEMITCPAaTYPH JacTel (KaTymek) OOMOTKH no e¢
BHCOTE; 4 — HaHGOJNCe HATpeTad TO9Ka OOMOTKH
Yepr. 1

2.2.1.1. TemmepaTypa Maciia H3MEHACTCA JIHHEHHO MO BHICOTE OOMOTKH H He H3MEHHAETCS B BepXHEH
yacTH Oaka.

2.2.1.2. CpenHee mpePHIOEHHE TEMIIEPATYPH YYACTKOB BHHTOBOH WIH LHNMTHHAPHYECKOHM OOMOTKH
10 YCJIOBHEIM HX NOPH3OHTANBHEIM CEYCHHAM HJIH MO OTACIEHHEM KATYIIKAM KAaTYIIEYHOH OOMOTKH H3Me-
HAETCA THHECHHO MO BHCOTEe OOMOTKH H TAPAIEIRHO MPHHATOMY H3MEHCHHIO TEMIICPATYPH MAachia.

2.2.1.3. HauGonee HarpeTas TOYKa OOMOTKH MOXET OHITh PacMoIOXeHa Ha Pa3IHYHOM PaCCTOAHHH
OT BepXHEIro Kpad 0OMOTKH.

2.2.2. IIpu pacyere cneayeT MPHHHAMATD YIIPOIIEHHYIO CXeMY H3MEHEHHA NMPEBHILEHHH TeMIIepaTy-
PH Maciia H 06MOTOK A1 ABYXCTYNICHYATOTO NPSMOYTOIbHOIO Ipath)HKA HATPY3KH IO YEPT. 2, KOTOPHI co-
JEePXMHT TOIMYlLEeHMA.
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2.2.2.1. TeMmnepaTypa oXIQXIaILEH cpelBl 3a MPONODKHTEILHOCTE IpadhHKA HArpy3KH MK B Tede-
HUe neperpy3kH MpMHHMAaeTCsl YCJIOBHO MOCTOSIHHON B COOTBETCTBHH ¢ 1. 1.4.

2.2.2.2. TemmepaTrypa HaHOOJIee HArpeTOil TOUKH OOMOTKH B KAXIEIH MOMEHT BpeMeHH f OIpenesis-
eTcfl, KaK CYMMa TPEX COCTAR/IIOLIHX

Ourrr. + = Oon T 99 1+ Syr . p (1)

T.€. JOIYCKASTCA, ITO NPEBHILCHHA TeMNEPATyPhl 9, ; H Sy o , HE3ABHCHMEL OT TEMIIEPATYPHI OXJIAX-
JaloleH cpeabl B HHTEpBaJie ee H3MeHeHHu: ot 40 no muuyc 20 °C.

2.2.2.3. Tlpwm HarpysKax W I€PEerpy3Kax MpoacDKMTeIBHOCTRIO 0,5 4 H 60jIee He YUHTHIBaeTCA Tiepe-
XOIHHH INPOLIECC HIMCHEHHA TCMIIEPAaTYPhl OOMOTKH INpH CTYNIEHYATOM M3MCHEHHMM HAarpy3ku, T.e. OpH
3TOM TEILIOBAs NOCTOSTHHAS BPEMEHH OOMOTKH He YUHTHIBAeTCSI, 4 IPHHUMAETCs1, 4YTO TEMIIEpaTypa 0OMoT-
KM [[PH U3MEHEHHSX HaIPY3KH MTHOBEHHO JOCTHIA¢T HOBOIO YCTAHOBHBIICIOCA 3HAYCHHA U Jaliee MaMe-
HfIeTCSl AHAJIOTHYHO H3MEHEHHIO TeMIIEPaTYPH Macia.

2.2.2.4. Tlpu pacyere He YYATHIBASTCA H3MEHEHHE CONMPOTHRICHHS OOMOTOK, TEIUVIOEMKOCTH U BS3-
KOCTH MACJa ¢ IOBHIIIEHHEM TEMIIEPATYPRI, BCIGACTRHE NMPAKTHYECKH MMPHEMIEMOR KOMIICHCAIIHH B3aHM-
HOIO MX BJIHSHHA HA TeMIepaTypy 0OMOTOK.

2.2.3. IIpm KpaTKOBpeMEHHEIX Harpy3Kax W Neperpy3Kax MpOAO/DKHTSIBHOCTBIO MeHee 0,5 4 u mpu
HMHTEPBAIAX MEXY NEPErPY3KAMH MEHEE 41,5 TEMIIEPATYPY OOMOTKH HEOOXOMHMO ONPEACILITE ¢ YUeTOM

2.2.4. H3meHeHHs TeMNepaTyPH B NIEPEXONHBIX TEIVIOBHIX MpOLIECCaX, T. €. MPH YueTe TEIUIOBHX IT0-
CTOSIHHHX BpEMEHH, IIPMHUMATH NPOTCKAIOIIHMH 110 3KCIIOHEHLUHANILHOMY 3aKOHY, a HJONYCTHMEIE YCTa-
HOBMBILINECA 3HAYEHUA TEMIEPATYPH TP 3TOM JOCTHIAIOTCS 34 IMPOMEXYTOK BPSMEHH, paBHBIH YeThIpeM
TEIUIOBEIM MOCTOAHHEIM BpEMEHH.

(Mamenennas pexaxmas, Ham. Ne 1),

H3MeHeHHs TEMIEPATYPH MACIR H 0GMOTEN, COOTBETCTEYIIEE JRYXCTYNEGIATOMY NPSMOYTOJILHOMY IPAGEKY
HAIPY3EH TpaschopMaTOPR

NP K2

MR2

Yepr. 2
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2.2.5. Ecmu rpadMK Harpys3ku SRISI€TCA MHOTOCTYIICHYATHM, TO €0 ClexyeT Pa30oMTh Ha YYACTKH ¢
JABYXCTYIIEHYATOH WM OOHOCTYTIEHYATOH Harpy3koii. Pacyer B 3TOM CiTy4yae IpoBOAHTCS MOCIEAOBATENBEHO
IUTA KaXIOTO yYacTKa; MPH 3TOM KAXJAad NpedblAyluasd Harpyska SRIAETCA HayalbHOM JUIA CIIEAYIOLIETO
y4acTKa rpapMKa M T.4.; B COOTBSTCTBHH C YepT. 2 TIPHIIOXCHHA 1.

23. Pacyer TeMnepaTypH HauHO0OJece HAarpeTo¥ TOYKH OOMOTKH

2.3.1. Temmeparypy HaHOonee HarpeToit TOUKM OOMOTKM B YCTAHOBHBIIEMCHA TEIUIOBOM PEXHME
(ipu Harpyskax K, WiM K;) cnemyeT paccUMTHIBaTh Mo opMynaM:

Opr. k= Goxn T I k™ S omo 2)

_ 1+ak2Y" 3
. k= Iy, Hom ﬁ ’

9

roe K — 3HaYeHUA Harpy3ox.

Ecnu Heu3BeCTHH APYTHE 3HAYCHHA, TO MPHHMMATH!

x=0,9u y= 1,6 — pna TpaHcdopMaTOpPOB ¢ BHAAMH oxtaxkaeHud M u 1;

x=1,0 u y= 1,8 — mma tpanchopmaTopoB ¢ Buaamu oxaxaenud 1T u IT.

2.3.2. Temmneparypy HanGoiee HarpeToH TOYKM OOMOTKH B IMEPEXOXHOM TEIUIOBOM PEXHMME Harpesa
MPH MPOAOJLKATEIBHOCTH HArpyskH 4t > h 2 0,5 4 cnemyeT pacCYHTHIBATE MO HopMyiam:

9

mar. w k= Ouur. vow ~

SM,HOM)‘Ky = SHHI. M. HOM Ky b (4)

®HH1‘. R eox.rl + Su, A + 9l-n-rr, M. k2> 5
Su s =S k1 T Oy k2= 9y k(1 —e7H7), (6)
9'Hn'r. M. k2T 9Hm‘. M. HOM K; . 7

2.3.3. Temneparypy Hanboiee HarpeTOl TOYKKM OOMOTKH B IIEPEXOTHOM TEIUIOBOM PEXHME HAaIpeBa
IIPH TIPOAC/DKUTEIBHOCTH Harpysku # < 0,5 4 ciemyeT paccyUTHIBATE MO hopMyIaM:

Ounr. k= Ooxn + Sy k + SHHT. M. A, 8)

SHHT. Mh T 9'HHT. M. k1 +@ HHT. M. K2~ SHHT‘ M. kI)(l - e_h/tc'ﬁ)y 9)

rae 3 y — Mo dopmyne (6).

2.3.4. Temmeparypy HauGosee HaIrpeTOi TOUKH OOMOTKM B IIEPEXOIHOM TEIUIOBOM peXHME CHILKe-
HHA TEMIIEPATYDLL IIPU IJIUTENILHOCTH CHUXEHHA 41 > (f; — f) 247, CleAyeT PACCUMTHIBATH O HOPMY-
JaM:

®HH‘1‘. e ®o_m + SM, t + 9HH‘r. M. kI (10)
S =k TGy p 9y kl)e_t’/T > (11)
SHHT. Mkl Smrr, M. HOM 'K]y : (12)

2.3.5. Temmeparypy HauGojlee HATPETOI TOUKH OOMOTKM B IIEPEXOIHOM TEIUIOBOM pPeXHME CHIKE-
HHA TEMIIEPATYPH [1PU JUIHTEIEHOCTH CHHXEHMA (#3 — 1) < 47,5 CIEAYeT PACCYMTHIBATE 110 (OPMYIIaM:

G)HHT, 4 = ®0ﬂ[ + SM. t + SHHT. M. (13)

Supr.m ¢ = Yunr w7t Cupr w4 — Fnnr. M. k}‘)e_t/tc'ﬁ' (14)

rae 3,, (— 1o ¢opmyne (11).

2.3.6. IlpensapurenbHoe NpHOMIIKEHHOE (63 BEINOIHEHMS PacyeToB) onpelesieHHe TIPEBBIIECHHA
TeMITEPaTyPEl HanOosIee HarpeToN TOYKH OOMOTKH 3y, ; TIPM PA¥IMIHbIX Harpyskax K, u 4 > 0,5 4 asyx-
CTYIIEHYaTOIO CYTOYHOTO rpathuKa Harpys3kKH AOIyCKaeTcs IIPOBOAMTSE IT0 rpadukaM MpHIOXeHHd 5.
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24. Pac4eT OTHOCHTENDbHOTO H3HOCA BHTKOBOMH H3O0NALUHH

24.1. OTHOCHUTENbHHK H3HOC BHTKOBOH H3OJIALMHM HEOOXOOHMO PACCYMTHIBATH IO KAXKIOMY H3 M
Y4YacTKOB IIpeo6pa3oBaHHOTO B MPAMOYIOIbHYIO (PopMy TpahHKa HAIPY3KH, KOKIBIH ITPOXO/DKHTEILHOC-
THIO Af;, XKAK IOKA3aHO Ha 4epT. 2 MPpHIokeHHA 1. 3aTeM N0 KaxXIOMy HHTEpBaly Af; CIEXYeT PacCYMTAaTh
Oyyr. ; (1) M0 popmynam (2 — 14), rae - H f 3aMEHUTD 3HAYECHHSIMH AY;.

OTHOCHTENPHME PAaCYETHHI H3HOC BHTKOBOH H3O0JSLIMH IT0 KAXKITOMY YJacTKy rpadHka Heo6XommMo
onpemenaTd 1o dopmyie

F.

¢

Ay
- % j’zlem,-m-ems " (15)

OTHOCHTE/IBHRIH M3HOC 3a IIPOIOIKHUTENbHOCTh T rpaduKa Harpy3kKu OyIoeT paBeH CyMMe OTHOCH-
TENbHBIX U3HOCOB 10 BCEM YYACTKAM:

i 16)

™

F.
1

i

2.4.2. OTHOCHTENbHBIN N3HOC BUTKOBOM H3OJSLKH JOIYCKAeTCd TakKe OIPEHe/IATh [0 BCEMY Ipa-
UKy Oy, (1) IpOXOIIKHTELHOCTBIO T. B 3TOM ciyyae rpaduk O, (7) Takke HEOOXOTHMO pasHeHTh HA
m MHTEPBATIOB Al Y4acTKM rpapHka ¢ HEM3MCHHHEIM 3HaU4eHMeM O, TIPYHUMAIOT 34 OJMH HMHTEPBATL.
VaacTku rpaduka ¢ USMEHAIOUIMMCA 3HAYCHMEM @y 110 SKCIIOHEHTE (HEYCTAHOBMBIUMHCS DEXMM IIPH
K = const) HeoOXOTUMO Pa3geNHTh HA HHTepBajkl, PYKOBOACTBYACH IIPAaBWIOM:. IIPOHO/DKHTEIBHOCTD TIEp-
BOTO M BTOPOT'O MHTEPBAJIOB OT Hayaja 3KCIIOHEHTH He HOIXHA npeBHIIaTh 0,3 t KaXIblid, TPETHETO U YeT-
BEPTOTO MHTepBala — He Gojiee T KaXIBINA, ITPOLOIKUTEIbHOCTD MOCICIYIOIMX HHTEPBAIOB HE OTpaHH-
9UBalOTCA. B KaXmgoM WHTepBaIe CNeAyeT IIPOBECTH JHHUM CPEHHEIO 3HAYeHHI ©, a 3areM IIO

HHT. *
KAXIOMYy HHTepBany Af; rpaduka O, (/) pacCUUTHIBATL OTHOCHUTENBHEBIN M3HOC 110 (hopMmyTe

F;= A?t, 2 Oy ~Ouir5)/ & 7

OTHOCHTEIEHEH M3HOC 32 IIPONOIKUTEILHOCTh TPaPHMKA HArpy3KH CIeOyeT ONpeaeaTh o popMy-
ne (16).

2.4.3. OTHOCHTeTBEHBIM H3HOC BUTKOBOM H30JAIMH VISl CYTOUHOTO ABYXCTYTICHYATOIO IIPAMOYTOJb-
Horo rpa¢uxa HarpysKH C IPOAOJDKUTEIBHOCTBI0 MAKCHMAITBHON HArpY3KH B HHTepBate (24 — 41v) > h >
20,5 4 creAyeT ONpeAeNsTs KaK CyMMY OTHOCHTENLHEX H3HOCOB 10 TPEM XapaKTepHEIM ydacTKaM rpadHka
H3MEHCHHA TeMIIepaTypsl (CM. 4ePT. 2) — C YCTAHOBHBIIEHCA TEMIIEPATYPOM, ¢ NMOBHILICHHMEM H CHHXXEHH -
€M TEeMIIEPaTYPH

t . 13 ”
F=24"h -4t 5O -Oune)/ay 1 leem(r)—em.slm dr+ L 210w (-Buersl/& g (18)
24 24 ; 24 ; i

1 2

e O;m.l. (N u ®;m (f) — TOBHILIICHHE H CHIDKEHHME TeMIICpaTyphl HaHOO/ee HarpeToi TOYKH 06-
MOTKY, BHIpaxaeMue dopmynamMu (5—7) u (10— 12), HO He WA Xo-
HEYHBIX 3HaYeHHH MHTEPBANIOB BPeMEHH A H (¥ — &), a Xak (yHKIMA
HX HENPEePHBHOTO M3MEHEHUA B 3TMX HHTEpBANaX.
2.4.4. Tlpuamep pacyera @, ; H F (6e3 mpuMeHeHus DBM) npuseaeH B MPHIOXKCHHH 6.
25. PacyeT AONMYCTHMHYX Harpy30K H Ieperpy3okK
2.5.1. PacyeT MaKCHMAJIbHBIX AOMYCTUMBIX HAarpy30K H II€Perpy30K IMPOBOTHTCA B ABYX CiIydasx:
¢ LIETIBI0 MPOBEPKH AOITYCTHMOCTH NPEANoNaraéMoro rpapuka Harpys3K;
C LCTBIO OTIPENC/ICHUS BO3MOXHBIX BADMAHTOB HBYXCTYNEHYATHX CYTOYHHX Ipa)HKOB HAIPY3KH C
MAaKCHMAJIbHBIMM K TIPH PadIMYHEX 3HAYEHHAX K| H A.
2.5.2. PacuyeTHy10 NpPOBepKy HOITYCTHMOCTH JIo60oro nmpeoGpa3oBaHMOIO B IIPAMOYTONBHYIO (dopMy
3agaHHoro rpadHka Harpy3k HEOOXOOHMO BHIIIOTHATE 10 popMynaM (15 — 18) pacyera OTHOCHTENLHOIO
H3HOCA BHUTKOBOH H30JISILIHMH.

2.5.2.1. T'paduxu Harpy3ku, IIpH KOTOPBIX £ < 1 H HE MPEeBHIUAIOTCA COOTBETCTBYIOIHE OTPaHHYe-
HHA 10 1. 2.1.3, cieayeT oTHOCHTB K I'pahMKaM HJOMYCTUMEIX CHCTEMATHYCCKHX Harpys3okK.
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2.5.2.2. Tpadpuxu Harpysku, IpH KOTOpPbIX F > 1 U He IpeBLIAIOTCS COOTBETCTBYIONIME OrpaHHye-
HUA 10 I 2.1.3, caeqyeT OTHOCUTB K IpaduKaM AONYCTUMEIX aBAPHITHRIX Ieperpy3okK.

2.5.3. PacyeT MakCHMATbHBIX JHONYCTHUMEIX CHCTEMATHUYECKHX HATPY30K H aBApHITHBIX IEPerpy3ox
JIBYXCTYTIEHUATOI0 CYTOYHOTO IpadHKa HArpy3Kd HeOOXOIMMO BHEIIIOJHATE HTEPAIIHOHHBIM METOIOM,
onpenenssa K, o opmynam (2—4), (5—7), (10—12) u pasencrsa (18). Takoil pacuer clieqyeT BLIIIOTHAT
Ha BBM B cOOTBeTCTBUH C GJIOK-CXeMaMU IIPUITOXKEHHS 7.

(H3menennaa penaxuua, Ham. Ne 1).

2.5.4. TIpemBapuTenbHOe IPUOTIDKeHHOe (0e3 BBLIMOTHEHHWS PACUYETOB) OMNpefAeleHHe AOIMYCTHMEIX
K, IBYXCTYIIeHUATOTO CYTOUHOIO IpadhKa HAIPY3KHU ¢ y9ETOM OTrpaHMdeHuii 1o 11. 2.1.3, Ho 6e3 orpenene-
HUS OTHOCHTEJIBHOTO U3HOCA BHTKOBOM H30JIAIHH, JOMYCKAETCA IIPOBOAMTD ITO rpachUKaM MIPHIOKEHUS 5.
ITo HafaeHHBIM U3 TPAdMKOB 3HAUEHHAM IIPEBBIEHUI TeMIIepaTypsl 3, 5. 9.0 o 5 ¥ IIPHHATOMY WIH
PACCUMTAHHOMY B COOTBETCTBHH C IIPHJIOKEHUEM 2 3HAYEHMIO O, CJIeAyeT OIpede/ATh:

®M. A SM. h + ®ox11; (19)
®HH‘1‘. A SM, h + SHH‘I‘. M. h + ®OIUI’ (20)
a 3aTeM MPOBEPUTH CODIIONEHHUE YCIIOBUI O 5, <O, [ H O » SO 1o

3. HOPMBI MAKCUMAJIBHBIX JOITIYCTHMbIX CHCTEMATHYECKHX HATPY30K
TPAHCO®OPMATOPOB

3.1. BTabn 1 — 7 npuBeaeHsl 3HaYeHUA K, M / VIS CYyTOYHOTO ABYXCTyIleH4aToro rpadrka Harpys-
KM TpaHc$opMaTopoB IIPU pavIMYHEIX 3HAUeHUAX K| H 6y, PACCYHTAHHEIE B COOTBETCTBUH € NIPUIIOXKE-
HUeM 7.

Tatnumnal
Opxr = —20 °C
Mul iyl |
A, 4 K, npu 3HayeHnsax K, =0,25— 1,0 K, npu 3Hadennnx K; =0,25— 1,0
0,25 | 04 0,5 06 | 0,7 | 08 09 1,0 [ 025] 04 | 05 0,6 | 07 0.8 0,9 1,0
05 |+ [+ |+ [+ |+ |+ |+ |+ [+ |+ |+ |+ |L85|L82|L78(L74
1.0 + + + + + + + + 1,79 | 1,77 | 1,76 | 174 | LL72 | 1,69 | 1,66 | 1,63
20 | + | 4+ | 190|196 |1,93| 189 | 1.85| 179 | L6 | L6L | 160 | 1,50 | LS7 | L,56 | 154 | 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 | 145 | 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 1,39 | 1,39 1,39 | 1,38 | 1,37
8,0 148 | 1,48 | 1,47 | 147 | 1,46 | 1,45 | 145|143 | 1,37 | 1,36 | 1.36 1,36 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 | 1,32 | 1,32 | 1,32| 1,32 | 1,32
24,0 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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Ta6nauma 2
Boxx=— 10°C
Mull an

h, 4 K, npu suavennax K, = 0,25 - 10 K, nip 3Havenmsix X; = 0,25 — 1,0

025 | 0,4 0,5 0,6 0,7 0,8 0,9 1,0 | 025 | 04 0,5 0,6 0,7 0,38 0,9 1,0
0,5 + + + + + + + + + + + 1,80 | 1,77 1,74 1,70 | 1,65
Lo |+ |+ [+ |+ |+ |+ | + |L95|L72[1,70 | L69| L67 | 165 | 1,62 | LS9 | 1,55
2,0 |L95| 1,92 | 190|187 | 1,83 179 | 1,75 | 1,69 | 155 | 1,54 | L3 | 1,52 | 1,51 | 1,49 | L47 | L4
4,0 | 1,62|1,61 1,60 1,58 |1,56|1,54|1,52|1,48|1,41|140 | 1,40]| 1,39 |1,38]1,38|1,37|1,35
6,0 1,49 | 148 | 1,47 | 1,46 | 1,45 | 1,44 | 1,42 1,40 | 1,34 | 1,34 | 1,34 | 1,33 | 1,33 | 1,32 | ,32 | 1,31
8,0 1,41 (141|140 | 1,40 1,39 1,38 | 1,37 | 1,36| 1,31 | 1,30 | 1,30 | 1,30 | 1,30 | 1,29 | 1,29 | 1,28
12,0 1,3 {134 | 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
24,0 1,23 11,23 1,23 (1,23 | 1,23 | 1,23 | 1,23 | 1,23 | 1,20 | 1,20 | L,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20

Taéauma3
BOpr =0 °C

MuJ Al

h 4 K, npu sHavennax X, =0,25- 10 K, npu snayennax X, =0,25— 1,0

025| 04 | 05|06 | 070809 | 10]025| 04 | 05|06 | 07|08 ]| 09|10

0,5 + |+ |+ |+ + |+ |+ | L79(1,77 | L75(1,72] 1,69 | 1,66 | 1,61 [ 1,56
1.0 | + | + | + | + | + [19 1,911,380 1,65]|1,63| 161 |159]|1,57|1,54]| 1,51 1,46
20 | 1,86 183 1,80 | L77 | 1,74 | 1,69 | 1,64 | 1,56 | 1,48 | 1,47 | 1,46 [ 1,45 | 1,44 | 1,42 | 1,40 | 1,36
40 | 1,54 | 153 1,51 1,50 | 1,48 | 1,46 | 1,43 | 1,38 | 1,34 | 1,34 | 1,33 [ 1,33 [ 1,32 [ 1,31 | 1,30 | 1,28

b A
6,0 |[1,41] 1,40 (1,39 1,38 (1,37 1,36 | 1,34 | 1,31 [ 1,28 | 1,28 | 1,27 | 1,27 [ 1,27 | 1,26 | 1,25 | 1,24
8,0 [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 | 1,06 | 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

Tabnumad

Mull paLis

h, 4 K, mipu snavenmwsx X, =0,25— 1,0 K, nipu 3navenmsix X, =0,25—-1,0

02504 | 05|06 |07 | 08|09 | 10]025|04 | 05| 06|07 08| 09|10

05 [+ |+ [+ [+ [+ |+ [+ [18¢|071]1,69| 167|164 161 157] 152144
Lo |+ | + | + [200]1.94] 186|176 | 1,60 | 157 | 1,55 | 1,54 | 152 | 1,49 | 1,46 | 1,42 | 1,35

20 [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
40 |[1,46| 1,44 | 1,43 | 1,41 [ 1,39 1,36 [ 1,32 1,25 [ 1,28 | 1,27 [ 1,27 | 1,26 [ 1,25 | 1,24 | 1,22 | 1,19
6,0 |[1,33]1,32(131|1,30(1,29]1,27 [ 1,24( 1,20 (1,21 | 1,21 [ 1,21 1,20( 1,20 | 1,19 | 1,18 | 1,15
8,0 |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
120 | 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

24,0 | 1,08 (1,08 | 1,08 | 1,08|1,08|1,08|1,08|1,08|107|1,07|1,07]|1,07|107]|1,07|1,07]|1,07
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Ta6éauuma 3
Opxn =20 °C

Mul atig. i

hoy K, nipH 3HaveHnax K; =0,25— 1,0 X, npu snavennsx K, = 0,25 - 1,0

025| 04 | 05 | 06| 07|08 |09 | 1,0 02| 04|05 ]|06]|07 | 08] 09 1,0

0,5 1,98 | 1,81 | 1,00 | 1,63 | 1,60 | 1,58 | 1,55 | 1,52 | 1,47 | 1,41 | 1,00

+
1,0 + 1,71 | 1,57 | 1,00 | 1,49 | 1,47 | 1,45 | 1,43 | 1,40 | 1,37 | 1,31 | 1,00
2.0 | L,66| 163|160 | 1,56 1,45 | 1,35 | 1,00 | 1,34 | 1,33 | 1,32 | 1.30 | 1,28 | 1,26 | 1,22 | 1,00
40 [1,37]135|134(1,32]129| 1,25 1,19 |1,00| 1,21 | 1,20 | 1,19 | 1,19 | 1,18 | 1,16 | 1,13 | 1,00
6,0 [1,25]124|1,23 (1,21 120 1,17 | 1,13 [ 1,00 | 1,15| 1,14 | 1,14 | 1,13 | 1,13 | 1,12 | 1,10 | 1,00
8,0 |[1,18| 1,17 | 1,17 [ 1,16 | 1,15 | 1,13 | 1,09 | 1,00 | 1,11 | 1,11 | 1,10 | 1,10 | 1,10 | 1,09 | 1,07 | 1,00
12,0 [1,11| 1,10 [ 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 | L,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

—
s
~
s
&

|

m"oo +

i ]

’,

TaGauwma 6

Opx = 30 °C
Mull Al u I

b4 X, npu 3Havennax X, =0,25—-1,0 K, npu smagennsx K; =0,25- 1,0
025 | 04 | 05 0,6 | 0,7 | 08 0,9 1,0 [ 025 | 04 0,5 06 [ 07 | 08 | 09 1,0
0,5 + + |+ [1,92]11,76 1,27 — | 1,54 | 1,51 | 1,49 | 1,46 | 1,42 [ 1,36 [ 1,21 | —
1,0 189 (1,84 | 1,79 1,73 | 1,64 | 1,51 | 1,12 | — | 1,41 | 1,39 | 1,37 | 1,34 | 1,31 [ 1,26 | 1,12 | —
2,0 1,55(1,52 | 1,48 (1,44 |1,38(1,29|1,02| — | 1,26 1,25( 1,24 | 1,22 | 1,20 | 1,16 [ 1,05 | —
4,0 1,28 (1,26 | 1,24 | 1,21 (1,18 [ 1,12 0,97 | — | 1,13 (1,13 1,12 | 1,11 | 1,10 [ 1,07 [ 0,99 | —
6,0 1,16 (1,15 1,13 | 1,12 [ 1,09 [ 1,05 0,95 | — | 1,07 (1,07 | 1,06 | 1,06 | 1,05 | 1,03 [ 0,97 | —
8,0 1,09 1,08 | 1,08 | 1,06 | 1,05 1,02|094| — |1,04]1,03]|1,03|1,03|1,02]1,00]|0,96| —
12,0 1,02 (1,021,001 |1,00]099|097|092| — |0,99]0,99]|0,99|0,99 098097094 | —
24,0 0,91)1091(0,91(/091/|091 (091|091 | — (092]092(0,92|0,92]|092(0,92]|0,92| —

Ta6nuuma?7
O = 40 °C
Mull Al w I

h, 4 K, npH 3Hayennax X = 0,25 - 1,0 K, npu 3nayeHnsx K, = 0,25 - 1,0
0,25 | 04 05 | 06 [ 07 | 08 | 09 1,0 {025 | 04 0,5 06 | 0,7 | 08 0,9 1,0
0,5 + + (194|184 (169]1,26| — — | 145142 (1,39 1,36 | 1,31 | 1,19| — -
1,0 1,75(1,70 | 1,64 | 1,56 | 1,44 [ 1,08 | — — | 1,32(1,30 1,28 |1,25| 1,20 | 1,10 — —
2,0 1,43 (1,39 | 1,35 1,30 | 1,21 [ 0,96 | — — | L8| L17 | 1,15 1,13 | 1,10 | 1,01 [ — —_
4.0 1,17 | 1,15 1,13 | 1,09 1,064 ( 0,89 | — — | 1,05(1,04)1,04|1,02|1,00]|0,94 (| — —_
6,0 1,06 | 1,05 | 1,03 | 1,01 | 0,97 | 0,86 | — — 1099099098 0,97 |09 |09l — -
8,0 1,00 10,99 | 0,98 | 096|093 (0,85 | — — 1096095(0,95|0,94|093|0,89| — —
12,0 0931092 (0,91 |090 (0,88 |0,84 | — — 091091091 0,90 |0,89|087| — —
24,0 0,820,822 /0,82 ,0,82(0,82]0,82| — — |0,84(0,84)|0,84|0,84|0,84|0,84| — -
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3.2. HopMbI pacCUYMTAaHEBI B COOTBETCTBHH C pas3/l. 2 10 CCHYIOLINM 3HAYeHHsAM [TapaMeTPOB HOMMU-
HAJIBHOTO peXHMMa TPaHC(OPMATOpPOB:

Syt om = 00°C; 1=34,x=09uy=1,6 — ma rpaHcHOPMaTOPOB ¢ BUIaMH oxlaxnenua M u [T,
IOMYCKAETCA MCIIOB30BAHME HACTOSALIMX HOPM M IUISL TPAHCGHOPMATOPOB, ¥ KOTOPBX 3y, you = 35 °C;

93 won = 40°C; v=24; x= 1,0 uy = 1.8 —ma tpaHchopMaTOopoB ¢ BuIaMH oxnaxnenus 1T u IT;

d = PK, HOM/PO, HOM = 5

3.3, ObosHayeHMe (+) yKassIBaeT HA TO, YTO AT JAHHOIO peXUMa HATPY3KM pacyeTHOe 3HaUYeHHe
K5 > 2,0, Ho monyckaercs ero nodoe 3HayeHHe B MHTEpBane 1,5 < K £2,0 1o cornacoBaHUIO C H3rOTOBU-
TeJieM rpaHcopMaropa. IlogyepkHyTEIE 3HaYEHUS K, TAKKe HOMYCKAKITCA MPHU 3TOM XKe YCIOBUM.

3.4. ns npoMeXyTOYHBIX 3HAUYEHHH K| M O, T. €. B MHTEPBATE MEXIY YKa3aHHBIMU MX 3HAYEHH-

AMU B Tabnuuax, K, clemyeT ONpeeNATh JMHEHHON HMHTePIOSiLMed 3a MCKIIOYEHMEM CIIYYaeB, Korma
h > (24 — 4v).

4. HOPMBI JONYCTAMBIX ABAPUHHBIX MNEPETPY30K TPAHCO®OPMATOPOB
4.1. B Tabn. 8 — 14 npuBeneHsl 3HAYEHHS JACIYCTHMAIX aBAPHIAHBIX IIePerPy30K K> B 3aBHCHMOCTH
OT 3Ha4YeHHsA HAYAIBHEIX HAIPy30K K| NPH Pa3IMYHEX 3HAYCHMAX TeMIIePaTYPhl OXIaXAAKLIEH CPeXnl

Opxn AT TPAHCHOPMATOPOB KJIACCOB HANPKeHHA 10 110 KB BKIIOUMTEILHO.

Ta6numa 8
Boxa = —20 °C

MuJ pati}

oy K, npu paanmHyHBX 3HayeHHax K, = 0,25 - 1,0 K, mpu painmunn 3sHaverusx K; =0,25 — 1,0

025| 04 |05 |06 |07 | 08 |09 |10 |025| 04|05 |06 |07 (08 (0% 10

0,5 |20 (202020 (20]20/[20/(20/[20/2020(20(19]1,9]19]19
10 | 2020[20[20(20]2020|20/19|19|19]|1,8]18]|18]18]|18
20 202020 202020202007 |07 |17 | L7 | 1L,7|0,7] 1,717
40 (19|18 |18 1,8 1,818 |18 |18 )16|16]16]16|16]|16]16] L6
60 |17 |17 7 |77l w7y |76 16| 16|16 1,6]1,6]16]16
80 (L7 |7 | 7|77 | L7717 16 16] 1616|1616 16] 16
120 | 1,6 | 16|16 16|1,6]16|16|16|15|15[15]L5]15]|15]15]|15
240 | 16| 16| 16| 1616|1616 1615|1515 L5155 15]15

Tabaunpa 9

O = —10°C

Mull AL

A4 Kz TIPH pavTHYHBX 3HaYeHwsx K| = 0,25 — 1,0 Kz TNPH Pa3MHYHEX 3HAYCHHAX Kl =0,25—1,0

025|104 | 05| 06 |07 |08 |09 | 10 [025| 04 |05 |06 | 07 | 08|05 | 10

0,5 20 |20 (20|20 (20 (2020 (20|19 |19 19|19 |19 |18 | 18| 1,8
1,0 20 |20 (20|20 |20 (|20|206 (20| 18|18 18| 18|18 17| L7 |17
2,0 20120 (2020 (202019 19| 1.7 |17 | L7 |16]| 16|16 L6 16
4,0 18|18 1,818 |18 L7 |17 |17|16 |16 |L5|15|15|15| L1515
6,0 74,7 1L,7 16|16 | L1616 |16 15|15 151,515 |15 15|15
8,0 16 |16 |16 |16 |16 |16 |16 |16 15|15 151,515 |15 15|15
12,0 6 |16 | L5 15|15 L5 |15 15|15 |15 L5 1,5 L5 L5 1,515
24,0 LS| L5 LS |15 L5 L5150 1L,5(1L,5 15 L5115 (1L,5 15 L,5)1,5
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Tad6auma 10
Ooxr =0 °C

Mull Al

h, 4 K, npy paaTMyHEX 3HayenHax K = 0,25 - 1,0 K, nipu painHynex sHavenHsx K, = 0,25 - 1,0

0,25 | 04 0,5 06 | 0,7 | 08 | 09 ,0 {025 04| 05 |06 |07 | 08 ] 09 1,0

0,5 20 (202020 (20202020 | LS| L9} 18|18 | 1,8 | 18| 1,7 | 1,7
1,0 20 (2020202020 (20|20 | L8| L7 17|17 | L7 | 17|17 ]|1L6
2,0 20 (20 (2019 [ L9 | L9 |19 |18 | L6 | L6 16| 16| 16| 16| 16 | 1,5
4,0 7L L7 L7 L7 L7 16|16 L5 L5515 1,5]1,5]1,5]|1,5
6,0 1.6 |16 |16 |16 |16 L5 15|15 L5 L5515 (1,5]1,5]15]|1,5
8,0 LS| L5 (1515 | LS| LS| 15|15 | LS| L5155 L5 1,515 L5
12,0 LS| LS| LS| 18| LS| LS 1S |18 | LS| LS| 1S5 |15 L5 )15 )15 L,5
24,0 IS LS| LS| 1S | LS| LS| 1S |18 | LS| LS 1S |15 L5 |15 )15 L,5

Tat6numa 11
Opr = 10°C

Mul OO u I

A, 4 K, npu pa3nu4HbIX 3HayeHnAx K, = 0,25 — 1,0 K, npH pa3nnyHbIX 3HaYeHAax K; = 0,25 — 1,0

02504 | 05| 06|07 |08 |09 |10[025|04 |05 ]06 /|07 ]|08]09] L0

0,5 20 (20|20 |20 (20|20 (20|20 |18 18|18 | 18| 1,7 | 17| 17| 16
1,0 20 (20 (2020 (2020 (20|19 | L7 | L7 |17 |16 ]| 16| 16| 16 | 1,6
2,0 19 (L9 L9 19| L,8 | L8 |18 |17 L6 LS |15|15|L,5]15]15]| L5
4,0 1.6 (16|16 |16 1616151514 | 14|14 |14]| 14| 14| 14 | 14
6,0 LS| L5 (15|15 | L5 |15 14|14 | 1414|1414 | 14| 14| 14| 14
8,0 14 (14|14 |14 |14 14|14 |14 | 1414|1414 | 14| 14| 14| 14
12,0 14 | L4 | L4 |14 | 14| 14|14 |14 | 1,4 L1,4]14]|14 | 14| 14| 14| L4
24,0 14| 1,4 | 14|14 | 14| 1,414 |14 | 14| L4114 |14 |14 ] 14| 14| L4

Ta6mnuma 12
Opr = 20 °C

Mul OOu I

h, 4 K, npx pa3nH4HbIX 3HayeHnAx K, = 0,25 — 1,0 K, npH pa3nHyHbIX 3HaYeHHAx K; = 0,25 — 1,0

02504 | 05| 06|07 |08 |09 | 1002|0405 ]06]|07]|08]09]| L0

0,5 20 (20|20 |20 (20|20 (20|20 | L7 L7217 |1L7|17]|16]| 16|15
1,0 20 (2020|2020 (20|18 |18 |16 16|16 | 16| 16| 15| 15| 1,5
2,0 1.8 (181,818 L7 L7 |17 |16 |15 |1,5]15|15]|15|14]| 14 | 14
4,0 5L | LS| 15| L5 L4 14|14 | L4 ] 1414|1414 14| 14| 1,4
6,0 14|14 | 14|14 |14 | 1,414 |13 | L1,4] 14|14 |14 | 14| 14| 14 | 1,4
8,0 13013 (L3133 L3 13|13 | 1,414 14|14 14| 14|14 14
12,0 13 (1,3 (1,313 | L3 1,3 13 |13 |14)|14)|14 |14 ]| 14| 14| 14| 14
24,0 133 L3 1,313 13|13 |13 |14 14|14 |14 |14 | 14| 14| 14
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Tatnuma 13
O = 30°C

Muld OO u 0O

A 9 K, npy paznHyHbX 3HaycHHAX K = 0,25 - 1,0 K, npu paznmyHbX 3HadeHHax K, = 0,25 — 1,0

0,25 | 04 | 0,5 0,6 0,7 | 0,8 | 09 1,0 [025] 04 | 05 | 06| 07 | 0,8 | 09 1,0

0,5 20 120 (20|20 (20 (202019 | L7 |16 |16 |16 |16 | L5|15 L5
1,0 20120 (20 (20|19 (19|18 |17 L5 |15 |15 |15|15|L5]|14] 14
2,0 1.8 1,7 | L7|1L,7 |16 |16 |15 |14 |14 |14 |14 |14 |14 | 14| 14| 14
4,0 14 |14 (14|14 |14 1,313 (13 |L3 1,313 |13]|L3 L3 |13 ]|L3
6,0 13 (L3 L3 1313313012 L3 L3131 13 L3 L3113 13
8,0 12 (L2212 12L,212(12L3L3]13]|13 (L3 L3 ]13]|13
12,0 12 (L2 L2 1212 L,212(12)L3L3]13]13 (L3 L3]13]|13
24,0 12 (121,212 |12 12|12 (12|L3 L3 13 |13 | L3 |L3 |13 | L3

Tadtanuma 14
Ooxn = 40 °C

Mul OO0 u IO

A u K, npH paiTHYHBX 3HaveHnsax K, = 0,25 — 1.0 K, npu paanmysex sHauenHax K = 0.25 — L0

025 04 | 05| 06 |07 |08 |09 | 1002|0405 ]06 |07 |08] 09|10

0,5 20120 2020202019 L7 |16|L16]|15|15|15|L15]|14] L4
1,0 20 (L9 | L9 |19 | 18 | L7 |16 |14 | L5 L,5]14]|14 | 14| 14| 14| L3
2,0 16 | L6 | L6 | 1515141313 |14 L1,4]13]|13 |13 L,3]13]|13
4,0 3 (L3 L3 1312 L2p12012L3 L3713 113 (L3 L3 1312
6,0 12 (12 (1212121211 |1,1|L2|L2|12|12|L2|L2]| 12|12
8,0 2 (11 (1,1 (1,1 |1,t |1 |1,11,1|L2|L2|12|1,2|1L,2]|L2]| 12|12
12,0 L1 (1,11, )L, L2 L21,2)15,2) L2 L2 1,212
24,0 Ly L L L L2 L2 1212 4L,2 L2112 12

4.2. 3HAYECHHA CYTOYHOTO OTHOCHTEIBHOIO M3HOCA F BUTKOBOH M3OISLMHM LTI CYTOYHOIO OBYXCTY-
TIEHYATOTO rpadMKa HArPY3KH JAHHI B TIPMIIOXKECHHH 8.

4.3, HopMbI pacCYMTaHBI B COOTBETCTBHH C pa3d. 2, 10 IIPEACABHBIM 3HAYCHHUSAM 1apaMETPOB HOMHK-
HATBHOIO peXHMa TpaHC(HOPMATOPOB, YKa3aHHBIM B II. 3.2,

4.4, Ilpumep. OmnpeaenuTb ONMYCTMMYIO IJIHTEIBHOCTh aBapHiHOH mneperpysku K, = 1.8 npu Ha-
yajipHOH Harpyske K; = 0.9 mpu TemnepaTtype oxntaxmamoluei cpeabl Oy, = 0°C mia tpaHcopMaropa
TMH-6300/110.

ITo a6a. 10 (pu O, = 0 °C) Haxonum w1 K| = 0,9 rpady, rae K, = 1,8. HomycTrMoe BpeMst TaKoH
Teperpy3ky pasHo 2,0 4.

4.5. HOna TpaHcdopMaropoB KaccoB HarnpskeHus cpoie 110 xB npu TeMepaType oxaxIaiomei
cpeael He ©Gonee 20 °C HEoOXOAMMO IIPUMEHATL HOPMBI Tab1. 8— 14, HO WIS 3HaYCHHA O, YBEIMYCH-
Horo Ha 20 °C. [Ina Temneparypel oxnaxgaromed cpeabl 30 °C u 40 °C 3HayeHHA K, ONpelenaTh IO
tabm. 15 u 16.
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Tad6numa 15
Oz = 30°C

Mull A0 u I

h, 4 K, nipu paznHyHbIX 3HayeHHax K, = 0,25 — 1,0 K, nipu pa3nnyHbX 3HadeHHax K, = 0,25 — 1,0

0,25 | 04 0,5 06 | 0,7 | 08 | 09 ,0 |025]) 04| 05 |06 |07 | 08 ] 09 1,0

0,5 20 (202020191817 |16 |1,5L1,5]15]|14]|14]| 14| 13|13
1,0 19 (L8| L8 |17 | L7 | L6 |15 |15 14| L1,4]14]14|1,3]13] 13|13
2,0 16 (L6 | L5 |15 1,5 1414|113 |1,3|1,3]13|13|13|12]12]1,1l
4,0 14 (L3 L3 13| L3 L3313 13 L2 L2112 12)1,2|12]12]| 12
6,0 13 (131,313 L3 |12|1,2|1,2|L2|L1L2|12|12]|L2)| 12| 12|12
8,0 12 L2 L2012 L2 L2 12112 L2 L2112 121,212 12]| 12
12,0 12 (121,212 |12 |12 |1,2|12|L2|L2|12|12]|L2)| 12| 12| 1.2
24,0 2y L2 L2012 L2 L2112112 L2 L2112 12|1,2|12]12]| 12

Ta6numa 16
Ogn = 40 °C

Mul O u IO

h, 4 K, npx pa3nH4HbIX 3HayeHnAx K, = 0,25 — 1,0 K, npH pa3nHyHbIX 3HaYeHHAx K; = 0,25 — 1,0

02504 | 05| 06|07 |08 |09 | 1002|0405 ]06 /|07 ]|08]09]| L0

0,5 20120 | L9 | 18| L7 | L6 |15 |14 | 1414141413 13| 1,2]1.2
1,0 L7 (L7 | L7 16|16 L1514 ]13 L3 L3 13|13 | 1,3]12]12]| 12
2,0 51,5 |14 |14 |14 L3113 |12 |L212|1,2|12|12|12]|12]11
4,0 13 (13 (L3 1,2 L,2(L,2(12(12|Ll|L1]11|LL]L1l|11]11]|1ll
6,0 22| L2 12 L2 (L2101 |L1 L)LY LT L)L LT LT L
8,0 12 (1211 (1,1 L1111 11| L)LY} L) LT LT LLL
12,0 Ly Ly Ly Ly L L)L L L)L L1 L1l
24,0 Lt (1,1 1,1, L)L LE LT L)L

(A3menennan penaknus, Ham. Ne 1).
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ITPHTOXEHHE 1

Obs3amenvrioe

NPEQOBPASOBAHHE 3ANAHHOTO HJIH PEAIbHOT'O HCXOAHOTO I'PA®HKA HATPY3KHA
TPAHC@®OPMATOPA B DKBHBAJEHTHHIHA ITPAMOYTOJBHBHIA

1. 3agaHHEIH HIH peaTbHH{ HCXOOHHH rpadHK HAIpy3KH B EHJIE 3ABHCHMOCTH HIMEHEHHA MOILHOCTH S, niepe-
JapaeMOH TpaHCHOPMATOPOM BO BPEMEHH, HOMKEH OMTH MpeobpaiopaH B 9KBHBANCHTHEH (B TE[U10BOM OTHOLICHHH)
MPAMOYTONMBHEN rpadMK HArpY3KM NPOAOXHTENRHOCTRIO 7.

JIOMYCKACTCA B KAYCCTBS HCXOMHOTO IpadHKA HATPYIKM HCNOIL3OBATE rpaduK HIMCHCHHA TOKA Harpyaxw f Bo
BpEeMEHH.

2. TIpeobpa3opaHHe HCXOHHOIO Ipa(dhHKa HAIPY3KH B IKBHBAICHTHHIA NPAMOYIJIEHKIH B COOTBETCTBHH C
4epT. 1 HeoOXOMHMO BHIICIHATE B CJICAYIOWIEH MOCISAOBATENIBHOCTH.

IpecOpazopamme HCXONBONO rpadEKA HAIPYIKH TPARCHOPMATOPA
B EBHBAJICETERME ABYXCTYRCHIATALN NPAMOYTONMEMI rpadax

1 — ucxomHuE rpadMK HarpyIku; 2 — OBYXCTYTIEHYATHH MPAMOYTOIBHEH
rpadHK HarpyIKH

Yepr. 1

2.1. Ha ucxooHoM rpadhHKe NPOBECTH JHHUIO HOMHHAIEHON! HArpY3KH S, ,, WIH HOMHHUIBHOIO TOKA [,

2.2, TlepecedeHHEM TMHHH HOMAHAIBHOM HATDY3KH ¢ HCXOAHRIM rpaHKOM Ha NMPOAOMXUTENEHOCTH T rpaghu-
X2 BEIICHTH YYACTOK HAHOONEINEH MEPETPYAKH NPONOIDKUTENRHOCTRIO /',

2.3. OcraBmyiocs 4ACTh HCXOIHOTO rpaduka Harpy3ku pajbuTh Ha m HHTEDBATIOB Af, HCXONA H3 BOGMOXHOCTH
IMPOBECTH JIMHHIO CpeAHEH HATPY3KM B KAXJAOM HHTEDBAJC, & 3aTeM ONPEACHHTH IJHAYCHMA 51, S, ... »S,

2.4, HavanrHylo Harpysky X, aKBHBaIeHTHOrO rpadHka claeayeT pacCYHTHBATE 110 Hopmyne 7

x=_1 Al + S0 4.+ SEAL, )
U S Y A+ AL+ + AL,

2.5. ¥YyacTok meperpysk A’ Ha HCXOOHOM rpadmke pDasOGHTb HA p HHTCDBANOB Ak, HCXOOA H3 BO3MOXHOCTH
MPOBECTH JIMHHIO CPEHEN HANPY3KHM B KAX/JOM HHTEDBAIE, 2 3aTeM ONPEACHHTH SHAYCHAE §, 53, ... > e
2.6. X’ 9KBHMBAJECHTHOIO IPaprKa NMPeIBapHTEIbHO PACCUHTHIBATE IO GopMyte

K=l \’ (S)*Ah + () Aky + ...+ ()" ARy @

" Shrou Al + Ay + ...+ AR,
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3ateM cielyeT CPaBHHTE ITONyYeHHOe 3HadeHHe K} ¢ Ko,y McxoaHoro rpaduka Harpysku; ecis K3 2 0,9 K.y, TO crie-
ayet mpuHUMATE Ky = K; e K) < 0,9 Ky, TO clleqyeT npHHEMATDh K7 = 0,9 K., a NPOZQUCKHTENLHOCTD DepPerpys-
KH # B 3TOM CIyuae CJIeAyeT CKOPPEKTHPOBATE Mo HopMyIte

_ (KD K 3
o - 6

3. Ecm xapakrep McxogHoro rpaduka HaIPY3KK He MO3B0JIAeT BHITQIHHTE IpeoGpa3opaHHs ero B ABYXCTYIICH-
YATHIA (HATPHMEP, NIPH NPHMEPHOM DABEHCTBE HECKOILKHX MaKCHMYMOB I1€perpy30K) WIiH NPH He0OXOAMMOCTH I0-
BHILICHHO TOYHOCTH ONpeSeNnc¢HHS JOMYCTHMOIO DOXHMMA MEPEIPYIKH PacyeTOM MO pajd. 2, TO TAKOH HCXOXHEIH
rpadux HeOoOXOIHMO NMPEACTaBUTD ITPAMOYTOJIBHOM JIOMAHON MHHECH, yepeAHMollel HATPYIKY IO BCEM HHTEPBAIAM
AJ; nponomeHTeNnbHOCTH T rpatdhHka Harpy3ky, KAK NOKAYAHO HA MPUMEDE YepT. 2.

ITpeoGpasrosanne HCXOAHOTO rpAdEEA B IKBARATCHTHEIA
MHOTOCTYDCHIATMII NPIMOYIOJIbHBIN TPH HAJHIHH HECKOUBKHX

MEECHMYMOB HEPETPY30K
' s f
'Sm%’m’x
\b H ! P
1 | H , i
&
H ) H H l
[l ‘. 1 ] 1 )
. r -
L2 . ' EL)
: T

1 — Mcxomunl rpadux HATPY3KW; 2 — 3KBABAICHTHHA TIPAMOYTOIBHEIM rpahHK HATPYIKH

Yepr. 2

ITPHIIOXEHHE 2
Ofazamendhioe

OIPEAEJIEHAE SKBABAJIEHTHON TEMITEPATYPH OXJMAXITAIOIMEN CPEABI

1. SxBHRAIEHTHAA TEMIIEPATYPa OXIAXAAIOMIER CPe — ITO TAKAY YCIOBHO MTOCTOSHHAA 32 MPHHATOE BpeMs
TEMIEPATYPA, IIDH KOTOPOH H3HOC BHTKOBOH H3IILIMH OOMOTKH paBeH H3HOCY €€ 33 TaKO¢ X BpeMs, HO IPH HAMEeHA-
OneAca TEMITEPATYPE OXNAXIAIONICH cpean.

2. OKBHBAICHTHYIO TEMIICPATYPY 34 D000 IMPOMEKYTOK BPEMCHH (CYTKH, MecAll, CE30H, TQ) CNEAYeT Onpe/e-
naTh o popMyne

0,,=20-lg [%(29«“1/6 + 20w /6 | 29m./6)] ,

rae # 2 12 — KOJIHYeCcTBO PaBHEIX HHTEPBANOB IPOMEXYTKA BPeMEHH;
HaMpHMED: ANIF CYTOK — YACH, ANII MECALIEB — CYTKH, IS CE30HA — HEACIH, NS NOJA — MECHILI;
BGuxn1> Ooxn2s Boxrn — TEMIIEPATYPA OXNAKIAIIIEH Cpelikl O KAXAOMY HHTEpBaNY, °C.
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3. TemmepaTypy OXTaXAAIMIEH Cpeabl MO KAXIOMY HHTEPBATY CJIEAyeT IPHHAMATD CPEIHEH, CIH H3BECTHO,
9TO ¢¢ H3IMEHEHHE 32 HHTEPBaI He MpeRHaeT 12 °C, unu 3KBHBANIEHTHOH, PACCIHTEIBACMOM 10 BHILICIIPHBCICHHOM
thopMmyrne ¢ pasneneHHEM HHTEPBANA HA €11I¢ MEHBIIIME PAPHEIE YACTH, &CNH M3MEHEHHE TEMITEPATYPhI 32 HHTSPBAI Npe-
memiaer 12 °C.

4. TIpu OTPHIIATENHHEIX 3HAYCHHAX CPENHEN TEMITEPATYPH OXJIAXIAIOIENY BOATYXA 32 HHTEPBAI CICAYET [IPH-
HHMaTh CKOPPEKTHPOBAHHOE 3HaYeHHE @, ; B COOTBETCTBHH C YEPTEXKOM,

I'padBE EOPPEETHPOREE CPeJHMX 3HAYeHMH OTPHIATERHHIX
TEMUEPATYP OXIAKAAIIEIO BOILYXA

Eier

-26

2]

,r

W W W -0,

e,
"4

L1
L

1 — ang TpaactopMATOPOB C BHAAMH oxtaxaeHua M u [1;
2 — pna TpaHCHOPMATOPOB ¢ BHAOM OxnaxacHHa LI

5. Cpepnee 3HaUCHHE G, ; CJIEAYET ONPEACATH HIMEPCHHAMM WIH NPHHMMATh JAHHEE MCCTHOH MCTCOCTYX -
O5l, e naaHee CHHII 4. 11, pa3agen A ™. 6 «CTpoHTeNbHas KITMMATOJIOTHS M reodmsHkas T'occrpoa CCCP.

6. Jomyckaercd NMPHHHMATH 3HAYEHAS I'OAOBOM M CE30HHOW 3KBHBAICHTHOM TEMIIEPaTYPH OXIAXNAIOMIETO
BO3NYXa MO HaceNeHHBIM NMyHKTaM CCCP, npHBescHHEIe B TaGumHIIe.

DKBHBANGHTHAA TeMIeparypa, ‘C DxBEBAICHTHAY TeNNeparypa, °C
Hacenennuiit myHxT HaceneHHuft myHKT
rogopad | AMMHAA® | merHas** rogopad | iEMHAg" | nerHaa**
AbaxaH 8,7 -19,3 17,6 | Boarorpax 14,5 - 79 23,0
AnmH 4.8 —20,1 14,6 |Bonorma 7.4 —10,8 15,5
Amuva-ATa 14,3 — 59 22,2 |Bopkyra 0,5 -194 9.4
AHmrkan 18,6 - 03 26,3 |Bopouex 11,0 - 84 19,0
AKTIOGHHCK 12,1 -14,1 20,9 | BopoumnoBrpax 13,3 - 59 21,2
ApxaHrenrck 58 —-11,4 14,0 |Tlomens 10,4 - 58 17,7
AcTpaxaHb 15,7 - 53 24,1 Topskuii 8,9 —10,9 17,1
AYHHCK 7.5 —16,7 16,3 |TIpoaso 10,1 — 4,1 17,1
AuxaGan 21,6 3,0 29,8 | I'posnmiit 15,0 - 23 2.8
Baxy 17,8 4,9 248 [Typoes 15,5 - 8,3 24,3
Bapuayn 9.4 -16,4 18,2 | Mxambyx 14,2 — 4,6 22,1
Batymu 16,1 7,5 21,6 |AHemponeTpoBcK 13,6 - 44 21,3
Besropoa 11,5 - 6,7 19,3 | HoHelx 12,6 - 56 20,4
Besopelk 6,9 —15,1 152 | Aymmxa 0,2 —15,5 9.9
BepesHHxn 7.5 —14,3 16,0 | Aymaube 18,2 3,0 25,7
BHiick 3,6 —16,9 17,4 | Epnaropus 14,8 0,8 2,1
BupoGHIxaH 10,0 —19,0 18,9 |Epesan 16,4 - 19 23,9
BnaroeeneHck 104 —19,6 19,7 | Xaanos 13,6 - 4,1 21,5
BnaroeewiecHcKoe 9,2 —16,8 17,9 | Xuromup 10,8 — 4,6 18,0
Bparck 7.1 -20,1 16,3 | 3amopoxre 13,8 - 4,0 21,6
Bpect 11,0 - 34 17,9 | 3esa 74 -20,1 16,7
BpAHcK 9,7 - 1,6 17,4 | 3mpaHOBCK 84 -20,1 17,6
Byxapa 18,7 1,3 26,3 |HeauoBo 8,1 -10,8 16,1
BepxosHck 2,9 —20,1 13,2 | UsanoBo-®paHKOBCK 10,9 — 37 17,7
BwibHIOC 9,9 — 44 17,0 |Hrapka 2,1 —20,1 12,0
Buannua 10,7 — 49 17,8 | H=xenck 10,1 -13,4 17,4
Buretick 9.4 - 6,7 16,9 |Hpkyrck 7,1 -19,1 16,0
BnagHBocToK 10,0 -11,7 17,4 |Homxap-Ona 8,6 -12,5 16,9
BrnaguMup 8,8 -10,2 16,8 |Kazane 9.4 -12,5 17,8
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IIpodoancernue

HacenenHmili myHkT

DKBHBaNICHTHAsA TeMmeparypa, “C

HacenenHhit myHKT

DKBHBaNICHTHAs TeMneparypa, “C

rogopas | 3MMHAA* | nernaa** roaoBas 3HMHAAY | neTHAAY
KaniHuHIpan 9.8 - 24 16,5 Open 9.9 - 84 17,8
KamiHuH 8,1 - 9,1 15,9 OpeHbypr 12,0 —-13,4 20,7
Kanyra 8.8 - 8,9 16,5 OHAMSIKOH 2.2 —20,1 12,4
Kanganakia 4.5 —10,6 12,5 Ow 15,9 - 1,6 23,5
Kaparanaa 10,1 —14,3 18,9 Iarnoaap 10,9 —16,7 19,8
Kemeposo 7.8 —-17,7 16,7 Iensa 10,4 —11,0 18,6
Kepub 15,1 0,4 22,6 Ilepmb 8,2 -143 16,7
K3p-Opaa 16,3 - 7,7 24,7 [lerposaBonck 7.1 - 8,8 15,1
Knesn 11,2 - 48 18,9 [lerponasaoBck 8,8 -17,3 17,5
Kuporobtaa 17,1 2,5 24,4 [lerponaBnoBck-
Kupon 7.9 —13,1 16,4 Kamuarckuii 5.2 - 76 11,9
Kupoporpan 12,0 - 4,6 19,4 IonTasa 12,0 - 59 19,7
Kupopck 2.9 —-11,3 10,9 IpxeBansck 92 - 59 16,0
Kuinuxes 13,4 2,2 20,6 IckoB 8,8 - 6,5 16,3
KokyeTas 9.6 —15,1 18,3 IlaTuropck 13,1 - 3,0 20,7
KoMcOMOIBCK- Pura 8,9 - 48 15,8
Ha-AMype 9,3 20,1 18,3 PorHO 10,7 - 4,1 17,7
KocTtpoma 8,2 —-10,7 14,3 Poctor-Ha-[{oHy 14,0 - 46 21,9
KpacHomap 14,9 - 0,7 22,3 Py6uoBck 10,1 —16,5 19,0
KapcHosipck 8.0 —15,9 16,7 Pstzanp 9.6 - 99 17,7
KpeMenuyr 12,3 — 4,5 20,5 CaMapkaHz 17,0 1,5 24,4
Kpisoii Por 13,3 — 4,1 20,9 | CapanHck 10,0 —10,9 18,3
KyiiGrIiies 11,1 -12,5 19,6 | Caparos 12,5 -10,6 21,0
Kypran 8.8 -16,9 17,4 CBepaIoBCcK 7.8 —-14,9 17,6
Kypran-Twobe 19,9 3,7 27,3 CeMHIANATHHCK 12,0 -15,0 20,9
Kypck 10,6 - 7,7 18,4 CumMdeponons 13,7 0,0 20,8
Kyraucu 16,8 6,2 22,8 | CmoneHck 9.0 - 7,6 16,5
JleHuHTpan 8,6 - 6,8 16,4 | Coperckasg I'aBaHb 6,5 15,4 14,0
Junenk 10,9 - 89 19,0 Coun 15,7 5,9 21,9
Jynk 10,9 - 3,6 17,8 | Crasporons 13,5 - 25 20,9
JeBOB 9.9 - 39 16,5 CyMraur 17,0 4.2 23,9
Maranan 2.5 —19,4 11,1 CyMbL 10,9 - 6,9 18,5
Maruuroropck 8.6 —15,5 17,1 Cypryr 5.6 —19,9 14,9
Maxaykana 16,0 0,8 23,7 | CyxyMu 16,1 6,5 21,9
MHHCK 9.5 5,9 16,8 | CHIKTHIBKAp 6.5 —14,1 15,0
MHuHYCHHCK 8.8 -19,3 17,7 Taranpor 14,4 - 4,1 22,4
MHUpHRIL 4,6 20,1 16,8 | Taimer 7.3 —-18,5 16,4
Morunes 9,7 - 6,5 15,1 Tanan-KypraH 13,5 —-15,1 21,7
MoHueropck 3.8 -11,8 11,8 | TamGos 10,9 - 95 19,0
Mocksa 10,1 — 8,2 18,00 | Tannuu 8,2 - 4,2 15,3
MypMaHck 3.4 — 9,5 10,7 | TamkeHT 17,9 - 0,9 25,7
Hanpunk 13,3 - 3,5 20,9 | Toémnucu 16,4 2,2 23,5
Hapnx 8.8 —14,6 16,2 | Temup 13,3 —13,4 22,3
Hapbau-Map 2,0 —15,7 10,3 TepHonons 10,6 - 4.2 17,6
HaxuueBaHb 18,1 - 1,5 25,8 | ToBoneck 7.8 -17,0 16,6
HeBHHHOMBICCK 13,7 - 34 21,2 TonearT 11,4 -11,4 19,8
Hickuuit Tarnn 6,5 —-14,7 14,8 | Tomck 7.5 -17.8 16,4
Hukomnaes 14,2 - 2,5 21,8 | Tyamce 16,0 52 22,4
HuxkonaeBck-Ha-AMype 6.3 —20,0 15,1 Tyna 9.4 - 8,9 17,3
Hosropon 8.3 - 7,6 16,0 | TromeHn 8,6 —15,3 16,2
HOBOKY3HeIK 8.3 —-16,3 17,0 | ¥xropon 12,9 - 1,1 19,6
HoBsopoccuiick 15,8 3,5 22,7 | ¥Ynan-Yae 8,3 -20,1 17,6
Hopocutupck 8.3 -17,7 17,2 YNpIHOBCK 10,0 -12,4 18,4
Hopunsck 0,7 -20,1 10,5 Ypaneck 12,5 -12,8 21,3
Onecca 13,8 - 1,8 21,3 Yccypuiick 10,7 -17,1 19,0
OMCK 8.4 —-17,8 17,1 | Yere-KameHoropek 11,2 —15,00 19,9
OpIXOHHKHA3E 11,8 - 37 18,9 [Yda 9.9 —13,1 18,3
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Tlpodoaxcenue
DXBUBATCHTHAA TeMneparypa, ‘C DKBHBANCHTHAA TeMneparypa, “C
HaceneHHED IyHKT HaceneHHBIA nyHKT
ronopas | 3HMAss*® | nerHaa** rofoBast 3HMHSIS* | NeTHAA™*
Qeprana 18,0 —0,6 25,6 | Yepenmoseir 7,7 -10,2 15,8
PpyHae 15,0 —-3,8 22,8 | Yepkacch 11,7 —4,9 19,2
Xa6aposck 10,8 —18,6 19,7 | Yepuuros 11,1 —5,7 18,5
XaHTH-MaHcHiicK 6,7 —18,5 15,8 |YepHoBLUH 11,6 -3,6 18,6
XappkoB 12,1 —6,3 19,8 YHMKeHT 17,0 -1,2 25,1
XepcoH 14,2 -2,1 21,8 Yura 7,5 —-20,1 16,8
XMenbHHLKHIT 10,7 —-4.4 17,8 Dnucra 14,7 —5,4 229
HenxHorpan 9,9 -16,3 18,8 FOxHo-CaxanuHCcK 7.5 -11,6 15,0
Yeboxcaphl 9,1 —-11,9 17,4 | Axyrek 6,4 —20,1 16,6
YemaOHHCK 9,2 —14,3 17,8 | Apocnasms 7.9 —10,6 15,8
* Jexabps, AHBAph, (eBpaIb.
**  HioHb, HIONb, aBIYCT.
HPIUTOXEHHUE 2. (Mamenenuad pepasupn, Ham. Ne 1),
HPHTOXEHHE 3
Cnpagounoe

Tabnuma 1

HJonycTamuie apapaiinnie neperpy3sn TpaHchopMaTopos” Ge3 ysera BauaAibaoH (DpemecTsyiowell) HATPYIEN

Ieperpys3kH, B BOIAX HOMHHANBHOTO TOKA, B 32aBHCHMOCTH OT TEMIIEPATYPH OXTaXIAIOWIEIO BO3AYXa BO
BpEMA NEPEIPY3KH
I poaOMKHTENbHOCTD
NEPETPY3KH B TCYCHHE =20°C e . o . N o
p— H HIKe 10°C 0°C 10°C 20°C 30°C 40°C

MO A0 (MO A0 (M D) OO0 | M, O gl (M A o0 (M, 0| a0 | M, a| gl
0,5 2019120 1,820 1720 16 20 1519151714
1,0 2,0 [ 1,8 | 2,0 L7 1 20| 1,6 1,9 1,6 | 1,8 1,5 1,7 1,4 1,4 | 1,3
2,0 20 L7119 (16| 1,8 | 15| L7 |15 (1614 1,414 (1,3] 1,3
4,0 1816 | 1,7 (1,5 16|15 1,5(14 (1,414 1,313 |1,2]12
6,0 1,7 1,6 1,6 1,5 1,5 1,5 141 14 | 1,3 1,4 1,2 1,3 1,1 1,2
8,0 L7 |16 | L6 | L5 |15 (15 (1414|1314 1,2(13(11]f1,2
12,0 16 | 15| 15|15 L5 |15 1,414 (1,314 01,213 ](1,1] 12
24,0 16 [ 15|15 (L5 L5 |15 |14 (141,314 1,2]13](11] 12

* Krnaccop HampsoxkeHMS 0 110 KB BKIOYMTENRHO,



C. 20 TOCT 14209385

Tabnuma 2

Honycranmie apapaiinbie Neperpy3ka TpancopMaTOpoB OpH BHOOpe HX BOMABAALHOH MOWHOCTH
OAS NPOMLIMUIEANBIX MOACTABUAN NPH NpeamIecTBYIOWEN Barpy3ge, Be npesuiwawuwed 0,8

Ileperpy3KH, B A0I9X HOMHHANLHOTO TOKA, B 3aBHCHMOCTH OT 3KBHBATCHTHON TeMIICPaTyphl
OXTKHAINETO Bomyxa“
[Ipopoxurenn-
HOCTB NEepPErpy3KH _An e —n e o s . 0 .
B TCUCHHC CYTOK, 4 20 °C 10°C 0°C 10°C 2 °C 30°C 40°C
M, O | AL (M, A A0 | M, A0 (M, D) O, IO | M, 0| OO, I | M, 0 Aad, Of M, O 2, 0
0,5 2,0 1,9 (20| 1,820 1,8]( 20 1,7 2,0 1,6 2,0 1,5 | 2,0 1,5
1,0 2,0 1,8 120 1,720 | L7720 1,6 2,0 1,5 1,9 1,5 1,7 1,4
2,0 2,0 1,720 16|19 |16 1,8 1,5 1,7 1,4 1,6 1,4 | 1,4 1,3
4,0 1,8 1,6 | 1,7 1,5 I L5 1,6 1,4 1,4 1,4 1,3 1,3 1,2 1,3
6,0 1,7 1,6 11,6 1,5 151515 1,4 1,4 1,4 1,3 1,3 1,2 1,2
8,0 1,7 1616 15(1,5]1,5]| 14 1,4 1,3 1,4 1,2 1,3 1,1 1,2
12,0 1,6 LS(1,5| 1,5 1,51,5](1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
240 1,6 LS|(1,5| 1,5 1,51,5](1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
(Hamenennas pepakumna, Ham, Ne 1).
IDPHTOXEITHE 4
Crpasounoe

TEIINIOBAA TOCTOAHHAS BPEMEHH TPAHCDPOPMATOPOB

IMpu onpeaeneHUy AOMYCTHMEIX HATPY3OK U IIEPErPY30K PACYETHBIM METOIOM IO pazd. 2 clleayeT MpHHHMATh
3HaYeHHS TeIUTOBRIX IOCTOAHHEIX BpeMeHH, KOTOpHE B cooTBeTCTBHU ¢ ['OCT 1677 nomxHE! comepKaTbeA B IacMop-
Te TpaHcdopMaTopa. [IpH OTCYTCTBHM TaKHX AAHHBIX B MACMOPTaX TpaHCHOPMATOpPOB, BHITYIIEHHBIX mocne 1975 r.,
cleAyeT IMPUHHMATh 3HAaYeHHA TEIUIOBBIX MOCTOSHHBIX BpeMeHH, IIPHHATHE B pasad. 3.

Hns TpaHcdOopMaTOPOB, BRITYLIEHHBIX IO 1975 ., peKOMeHAYeTCA MPHHUMATD 3Ha4e HIS TEILTOBBIX IOCTOSHHEIX
BpeMeHH TpaHcdopMaTopa, PUBEACHHEIE B Tabuuiie.

Bux o - MoIHOCT Iggrjlcd)opuampa, BhicIee HanpAXeHHe, KB 3HaucHHE m:;lezng:"nomﬂuuon
o 6300 sxrmoy. Jo 10 Bxmou. 2,5
Ot 1000 go 40000 BKMHOY. 35 3,0
M A Carane 40000 35 2,0
Ot 2500 go 25000 BKMHOY. 110 3,0
Carane 25000 110 2,0
AL, 1T o 100000 Bxmrou. Cspiure 110 1,5
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IIPHATOXEITHE 5
Pexomendyemoe

TPAOHYECKHHA METO/ OIPEJEJEHHS INPEBBINIEHNNA TEMITIEPATYPBI

1. I'padear gepr. 1—4 Tar0T BO3MOXHOCTD, HE MPHOErasa K BRIYHCASHHAM, OITpeJe/IUTh [IPeBbILIEHNA TeMIIepa-
TYPH 8, U 8, ,, 110 33MaBaeMEIM IHAYEHHAM MCXOAHBIX JAHHBIX, HO ¢ MEHBIIEH TOYHOCTRIC IO CPABHEHHIC C pacye-
TOM.

2. Ecnu Temmeparypa Haubaosiee HarpeToil TOUKH OOMOTKH O HIH TeMIIepaTypa Macia ©,, B BepXHHX CIOfIX,
OIpeAEIAEMRIEe AIA MPEIIIOIATAEMBIX aBAPHHHBIX TEPETPY30K, [0 YPABHEHHIO

®HH’1’=®OUI+ 8M+ 8H!-l'l'.M= ®H+ Smn'

OyayT NpeBHILATE peaeabHbIe A0NYCTHMBIE 3HAYEHHUA Oy max = 160 *C H Oy max = 115 °C He 6omee yeM Ha 5 °C, To
HeOOXOIMMO MTONYYCHHEIE ¢ TOMOIIBI TPAQMKOR Pe3yNbTaTH IPOBEPHTE PACUETOM B COOTBETCTBHH C pa3i. 2.
3. TIpuMep HCNONB30BAHHA IPadHKOB.
3.1. OnpeneauTs TeMepaTypy HauboJiee HarpeToii TOIKH 06MOTKH 6, TpaHcdhopMaTropa TMH 6300/110, pa-
Boraoliero 1o mpeo6pa’loBaHHOMY B ABYXCTYIIEHYATBIH CYTOTHOMY IpadHKy HAIrPy3Ku:
HayaisHasg Harpyska K, = 0,57;
neperpyska X, = 1,42 B Teyenue 2 = 2 y;
TEMITEPATYpa OXAAXIAIIIETO BOSYXA IPHHUMAETCA CPEAHECYTOUHOIM, O, = 16 *C (H3MEHEHHE 3a CYTKH He §0-
aee 12 °C).
3.2. HcxomHule maHHEIE TPAHCHOPMATOPA B HOMHHAJIBHOM peXHMe:
TIOTEPH KOPOTKOTO 3aMblKaHus P, - = 48,0 kBr;
TIOTEpH XOJocToro Xoda P, . = 9,6 KBT;
OTHOILIeHHe NoTepb d = P, ./ P won = 48,0/9,6 = 50;
TPeBHILIEHHE TEMIIEPATYPHI MAC]Ia B BEPXHHX CJIOSTX Hajl TEMIIEPaTypOii OXJIaXAaollero Booayxa 3, .. = 55°C;
TIPeBHILIEHHE TeMITepaTypsl Hanbodee HarpeToll TOYKHM OOMOTKHM HaJl TEMIIEpPaTypoil Macia B BepPXHHX C/10AX
9a'm‘. MOHOM 23’0 °C;
TeIJIOBAsl IOCTOAHHAA BpeMeHH TpaHcgopMaropa t = 3,5 4.
3.3. IIpesbllieHMe TEMITEPATYPH MAcia 9,, ONPENESIOT 10 TPeM rpadHKaM, KaK MOKa3aHo Ha 4yepr. 1. U3 Touxku
K, = 0,57 pepTUKaNBHON INKAITE IEBONO IpadiiKa HyXHO IIPOBECTH I'OPH3OHTANbHYIO THHHIO A0 NTepeCeYeHHs C INHH-
efi d = 5,0. 3aTeM cremyeT OIYCTUTE BEPTHKAND 10 MEpecedeHN ¢ MMHHEH 3, ., = 55 °C M CHOBa IIPOBECTH MOPHU3OH-
TaJbHYI JMHHIO OO JeBOH MIKAIH cpefHero rpaduxa. To Xe Hafo NpofeNaTh H Ha MPaBOM rpadHKe, HO HAYHHAA C
TIpOBeIEHHA MOPHIOHTANK Ha ITpaBoit Kane: ot 3HayeHna K, = 1,42 fo nuHuH 4 = 5,0 HosaTeM yepea 8, =55 °Cao
NpaBoil IIKAMH CcpeAHero rpadHka.
IMTony4eHHBIe TAKUM 06pa3oM TOYKH [IDABOii H IEBOI LIKAT CPEAHEro rpad)HKa COSTHHUAITCA MeXay coboii rmps-
Mo auHKelt. Ha TodykH t© = 3,5 4 Ha 1IKaNe 3HayeHHH TOCTOAHHBIX BPEMEHH CpPEIHEro rpadHka ciieIyeT IIPOBECTH [o-
PHU3OHTAIBHYIO JHHHIO A0 IepecedeHHA ¢ KPUBOH JHMHHEH MpOJAO/DKHTeIBHOCTH Meperpy3Kd /# = 2 4; H3 TOYKH HX
nepeceYeHHs Halo ONYCTHTh BePTHKANb A0 MePeCceYeHH ee ¢ IMHHEH, paHee COeAMMHBILE TOUYKH MPaBoi U NEBOH
WKan cpeaHero rpaduka. ['OpH3OHTaNBHAA NpAMaN, MPOBEACHHAsA ¢ ITOM TOYKH K JIEBOIf [IKANe cpeAHero rpaduka,
nepecekaeT ee B HCKOMolt Touke 9, = 56,0 °C.
3.4, MakcuManpHasa TeMIEpPaTypa Macia B BEPXHHX caosx, “C

8, = ©,, + 9, = 16,0 + 56,0 = 72,0.

3.5. TIpeBHlIeHHe TeMIEPATYPHl HauGoNee HarpeToH TOYKH OOMOTKH 3, ,, Hal TeMIlepaTypoif Macia B Bep-
XHHX CJIoAX onpenenterca no rpaduky yept. 3. U3 Touxu X, = 1,4 ropu3oHTANBHON OCH NMPOBOAMTCS BEPTHKANEHO
BBEPX NPAMAA JHHHA A0 MEpPeceYeHHA ¢ KPHBOIT, COOTBETCTBYICIICH Syur 1 non = 23,0 °C (HaxoauTess nuHeHHON HH-
TEpIOILIHeH MexXay MHHHAMK 20 K 25 °C); 3aTeM IOpH30HTa)Ib, MPOBEACHHAA U3 TOYKH IepecedYeHHsI, MepeceKaeT
BEPTUKAJIbHYI0 OCh IpadHKa B HCKOMOIT Touke 8. . = 40,2 °C.

3.6. TeMneparypa Haubosee HarpeToil TOYKH 0OMOTKH, ‘C

Our = Oy + O+ Or sy = 16,0 + 56,0 + 40,2 = 112,2.
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Tpagex xag onpencieuns Syyy. u IPH BEPErPyRaX TpaUE 2a8 OUPENCNCHRN Spuy, w IPH HEPETPyIKAX
TPARCPOPMATOPOS ¢ BEAMN oxnamennsd M u JI Tpanc@opMaTOPpOs ¢ BRIAMN oxnamsenws JIT u IT
q‘nr.n E x vﬁﬂ,u
150 E Y IJOE
:E / m)E 1/
“ 7 E 1/
120 W/ d 120 / Vi
109 5 / A / 100 V1Y
/ Wiy,
/ .
60 3 .‘g/ 77 a0 r 7 »
3 4 3
st E /] / s &
/4 ML/
E ,I,'/' v 3 '/ '/ |
E =gl “E el
i 3 .
aq G4 &5 g2 46 48 Ay 4 g 88 42 45 Q0 K
Yepr. 3 Yepr. 4
HOPHJIOXEHHE 6
Cnpaeorioe

TIPUMEPBI PACYETA TEMITEPATYPhEI HANBOJIEE HAIPETOH TOYKW OBMOTKH U
OTHOCHATEJLHOTO H3HOCA BUTKOBOM H3OJIALIHY (BE3 IIPHMEHEHUWA 9BM)

1. PacyerH @_, M F mpoH3BogsaTcs JIA CYTOYHOIO IPYXCTYTICHYATOTO NPSMOYTOIRHOIO rpadHKa Harpyskd
1panchopmaropa TMH-6300/110 o 3HaYCHUAM IMAPAMETPOB, MPHBCACHHEM B MDAMEPC MPHIOKCHHA 5.

1.1, Pacyer MaKCHMANBHOTO FHa4YeHHA 8, -, “C, BRMomHaercs o dopmynam (5—7), (3), (4) n (12) . 2.3 B cny-
qasx, eI 4t > A2 0,5 @

O = Oy + 9y 4+ e w12 = 16,0 + 56,34 + 40,31 = 112,65,

1+ K2\ 1+dK2Y 1+dk2\" e 1+5.0572)%
9..a=[ Lal] +[9H.mu[ 2| -S| g | (@M= |+

1+d 1+5
2 0,9 2 0,9
+lss[nls:;u ] _48 [1+f;05,57 ] ]_a_e-m,s) =5634 C.

S 2 = rracmon K3 = 23-1,4206 = 40,31 °C.

PacyeT MOATBEPXIACT MPAKTHYECKH JOCTATOTHYIO TOYHOCTE IPaA(PHUYCCKOIO METONA, MPHBEACHHOTO B MPHAOXE-
HHHM 5.

1.1. (Hamenennas pepaxuns, Ham, Ne 1).



C. 24 T'OCT 1420985

1.2. AHaIOIHYHO, HO MCITONB3YA HOPMYIH (2—4) H (10—12), pacCYHTHBAIOT H OCTAIbHHE XAPAKTEPHEIE TOY-
KH, [0 KOTODHM CTPOHTCA rpapuk €, . (f), NpHBeJeHHHI Ha yeprexe. I'padHk 6, (f) COmepEMT TpH y4yacTxa:
4 — Y4ACTOK HEH3IMECHHOW TeMIIEPaTyPH, MPONO/DKHTEILHOCTEIO 24 — A — 41 =24 —2—4.3,5 =8 4; § — yuacTOK IO-
BHILEHHS TEMIIEPATYPH, NPOIOCKMTENLHOCTRIO # = 2 Y; ¢ — YYACTOK CHHKCHHSA TEMIIEPaTyPH, NMPONOIKHTCIBHOCTHIO
4=4.3,5=144

I'padBE BAIPYIEH N COOTRETCTRYIOIIEE MY NpaUEN HIMEPEHHT
TEMDEPATYPh

K(s)

4o 1V

"e o5 ——
05, 00— — — — —
2,70 —— — —

P XY S ——
—————— 7800

W
S N
S
53
,,w/‘
Co

[
4.—% e e —— —— —— —
|- f
& B

~'
e . e c——

% |20 227
sty| Aty

7z
! 2l

1.3. OTHOCHTENBHEIH M3HOC BHTKOBOH H30nAUMH F 33 CYTOYHHI rpadHK Harpyskm, cormacHo dopmyne (16),
ABNACTCA CYMMOH OTHOCHTSNIEHEX H3HOCOB F; 110 KaXA0MY HHTEPBATY Af, Ha KOTOPHE payiensercd rpaduk 6., (1), B
COOTBETCTBHH ¢ YKA3aHMSAMH II. 2.4.2,

YyacToK HeH3MEHHOM TeMIIepaTYpH NPHHHMAESTCA 332 OMHH HHTEPBAT A /. Y4acToK NoBHIIANOLIEH A TeMIepa-
TYDH Pa3felifeTcs Ha ABa HHTePBAIA Al, H Afy MPOTO/DKHTENBHOCTHIO IO 1 ¥ Kaxaeiii. [Ipu 310M BHIIONHAETCA YCIOBHE
(Al = Af) < 0,3t. Y9acTOK NOHMXAIONICHCS TEMIIEPATYPH PAICNACTCS HA AT HHTEPBAJIOB, H3 KOTOPHX NEPBHE IBa
Aly M Al5 TPOAQIIKHTENRHOCTRIO N0 1 4 KAXaEni; caeayolnye JBa MHTEPBANA Al H Al MPOAOCKEHTENBHOCTEIO N0 3 4
kaxauii (3 < 1) M nocneHHA HHTEPBAN Al — OCTaBlIHecd 6 1.

1.3.1. B xaxaoM HHTEpBaje Af; IPOBOAHTCA NOPH3OHTANbHASA IMHHA CPEAHER TEMIIEPATYDH O, , NepeceKan-
1LIas HHTEPBAJI TaK, YTOOH BepXHAs H HIXHAA IUTOWIAIH, OTpPaHHYHBAacMHe THHHEN cpedHel TeMepaTypH H BepTHKA-
NAMH HHTEepBana, 6KETH O MPHMEPHO paBHHMH.

ITo HAHACHHEM TAKHM ITyTeM 3HAYCHHAM @, ; PACCIHTHBAIOTCH F;:

= Dl 69076 _ 8 Hs199-986 _ .
F=237 L 0,00155;

_ 8% 2 Oum2-96 _ 1 y927-98/6 _ ,
F= 5 2 =4 pa 0,0226;
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_ A tegas-amse _ L 4107.0-981/6 _ )
=522 22 0,118;

= DY (uma-981/6 _ 1 A78,0-98)/6 _ )
5—242 —242 =0,00413;

_ AL yogac-oms6 _ L s15-9m76 _ .
F5—242 —242 =0,00195;

_ Dl (ome-991/6 _ 3 634-98)/6 _ .
F 2 2 2 2 0,00230;

_ DY (-6 _ 3 56,5-981/6 _ .
= 242 —242 =0,00104;

_ 8% ya 59976 _ 6 s30-98/6 _
K n 2 2 2 0,00138.

OTHOCUTENBHBI H3HOC BUTKOBOM M3OJAIHMM 32 CYTOUHBIM rpadyMK HATPY3KH:

=8
F =) F=(0,00155 + 0,0226 + 0,118 + 0,00413 + 0,00195+ 0,00230+ 0,00104 + 0,00138) = 0,153
i=1

«HOPMAJIBHBRIX CYTOK» H3IHOCA.
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ITPHAOXEHHE 7
Ofnzamenvhoe

BJIOK-CXEMA PACYETA JOIIYCTHMBX CHCTEMATHYECKHX HAT'PY30K

%0 ) wua
e } Ay vy

ke

B, k1 = Ooun + By k1 + Qa1

1+dK1x

B k1= Buou (W

smr.u.k‘! = (O urr.iom — Susca) Kl{

b

rae @

F=

K, ONPAIonAeTc Ha yCNDBKMA:
Omsi=Pues % ©'ar = Oms B 8 g Ouna’
_ 2-h-gy i et
1,0=2=281,7 _+§,:(2 s dt+—£2_ D 4

© ‘e (0= Bain + Buy g1 + Bz~ Sa.k1) (1= 87D + (Brarrnom — Sumen) K .
© Yaner (0= Boon + S s + B n= B0 1) @ " + rpmsms — s K 4

1+ .
2], Sun=9% k1 +Our =8y (1-67)

" Sxe = S [W) ’

g " x-
1+dK
9uu=9m[ 1+dg]

C Bun=Bun+ Sy i+ G- S ) (1 -8

. na-.

Her -

—

Bracr. 12 = (Guarsom ~ Suasnd K

. O n= earh + By 2

| YMeHuunTS K
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BIOK-CXEMA PACYETA AOITYCTAMBIX ABAPHAHBIX IEPETPY30K
ang TpAECHOpPMATOPOB KNACCOB HANPDKCHNA 40 110 kB prnowwTemBO*

“Burour Barrews & O .
A K, Ko h 5, O.,=20C [

x:d,ﬁ

|t } g

T x=10 |
1.1,3.}' Mwyg -

B, 1= Ogn # By iy + 3ufm't;

AR dK
3-.«1'9 [:Ni

otn‘uh"(amvm'amﬂu) Ky
ot
%n'amu*(anla Spx) 1~ B'N')
Sioer.5™ D0+ Brurriom — B o - K

' et
a+tf2 oA
“s

e, e'wm"am" 9.,5;%1(3?.;-3!”)(1fa‘”‘)¢(5m‘ _—0._ )K!, s

C 8 e (0 O + By + (B B ) 8 4 (8, — D) KT

“Bns 136

. By p3128
w170 < Beir 0 180,

, Bans116
008, ,5170

1505 8,0 5160

3;95 105 .
- ‘1‘0(8-351”‘

“ 8urs8E
120 < 8,0 o S1H0 0

* Ilna Tpanc$opMaTopoB KIacCOB HanpskKeHHA cBHile 110 kB pce orpaHHYHBAIOIIHE 3HAYCHHS Sypr. YMEHB-
IHTH Ha 20 °C.

IPHIOXEHHE 7. (Mamencanan pepasupag, Ham. Ne 1),
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ITPHIOXEHHE 8
Cnpaeovroe

ONPEJIEJNEHHE OTHOCHTEJIBHOI'O H3HOCA BHTKOBOI H3OJIAIIAHA
TPAHC®OPMATOPOB IIPH ABAPHIAHEIX ITEPETPY3KAX

B 1atn. 2—17 npHBefcHH 3HAYEHHA OTHOCHTEILHOIO M3HOCA F BHTKOBOH M30MANMH MTI CYTOIHOIO ABYXCTY-
MTeHYATOro TpadMKA HATPY3KH ¢ PAATAIHRIMH 3HAYCHHAME K, A 1 K, npH Oy, = 20 °C, a TaKKe yKa3aHH IpaHMIH
MpeAebHRIX OIMYCTHMEIX Ky MPH PA3IMYHBIX 3HAYEHHAX Ggyy 1 K|.

Jns onpeneneHHs OTHOCHTENBHOIO CYTOUHOTO H3HOCa F BHTKOBOK H3OIALMM IIPH €y, # 20 °C He06XOIMMO H3-
HOC, HAWMEHHRI! Mo TaGNHLIaM, YMHOXHTE HAa KO3(DHUIIHEHT f, SHaYCHH KOTOPOro NMpHBeIeHH B Tatu, 1.

Ta6bnunoa 1

Eoxn 40 30 20 10 0 -10 —-20
S 10,00

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

HopMH paccyHTaHH B COOTBETCTBHH ¢ pa3l. 2 10 NpeleTbHEM SHATCHHAM [ApAMETPOB HOMHHATBHOTO PEXHMa
TpaHCHOPMATODOB. YKA3aHHEIM B 11, 3.2,

Ipamep. OnpeneMTs OTHOCHTEILHEN CYTOYHHH HIHOC F BHTKOBOH H30MALIMH NMpH JONMYCTHMOH aBapHAHOK
neperpydke K, NpONOIEHTENBHOCTBIO A = 2 9 and TpaHcdopMaropa TMH-6300/110, paGoTaolero no CyToOUHOMY
rpaduxy ¢ HayansHOH Harpyskoit K| = 0,7 H NpH TeMIlepaType OXIAXHAIOIEH cpeaH €y, = 10 °C.

ITo Tatn. 4 maxomsam anda X = 0,7 H 8y, = 10 °C nomyctMylo neperpysky X3 = 1,8. OTHOCHTeNbHIMA H3HOC H30-
QUMM NpH 3ToM Gyzer 21,19 - = 21,10 - 0,32 = 6,78 «HOpDMATLHEIX CYTOK».

Jna NpoOMEeXyTOYHLIX 3HauYeHHH K)j, A, Oy H f, T. €. B HHTEpBAIE MEXIOY VKA3AHHHMH HX 3HAYCHMAMH B
tabn. 1—17, X5 H OTHOCHTEIEHHIA H3HOC BHTKOBOM H3OIALIMH CeAyeT ONPEACISTL NHHENHOH HHTEPIIONALHEH, 32 HC-
KII0YeHHeM CNIYIacB, Koraa A > (24 — 4r) 4.

s tparcdopMaTopoB KNaccoB HanmpsokeHHA cBHIIe 110 kB npH TeMmepatype oxaaxaaollelt cper He BGoee
20 °C HeoBXOaHMO ITPHMEHATH HOPME NS TEMIICPATYPH OXIAXAAIOMWEH CPSIH, YBeSIHUeHHO! Ha 20 °C npotHs e¢ 3HAa-
YEeHHA, ONPeAeNsicMOIo B COOTBETCTBHHM ¢ M. 1.4, /Ina reMnepatypH oxtaxpaomett cpeant 30 °C u 40 °C 3navenud Fc
yyeToM Ko3drbHumenTa f mpuBeneHs B Tabn. 18—19.

HopMH paccYHTaHH 1o GIOK-CXeMe NPIIOXeHHs 7, rie HHAeKcaMH 4, B, C, D, E, G yxa3aHH rpaHHLIN JOIYC-
THMRIX IIEPerpy30K IIPH 3HAYEHHSIX TEMIIEPATYPH oxiaxaaomest cpexr 30, 20, 10, 0, vunyc 10, munyc 20 °C coorser-
CTBeHHO. [InA NpHBeleHHA HOPM K BHOY TaOJN. 2—17 rpaHHIH JOMYCTHMEIX NIEPErpy30K ClIEAYeT COCAHHHETD THHHEH H
YKA3aTh «JOIYCTHMO JO . . . »,

(M3mencanan penacmus, Mam, Ne 1),

Tabnuma 2
MaJll
h=05q
F npH sHavermx X = 0,25-1,0 1 ©,,= 20 °C

K

0,25 0,4 0,5 0,6 0,7 0.8 0,9 1,0
1,0 | 000 | 000 | 001 | 001 | 003 | 008 | 028 | 1,00
,0 | 000 | 000 | 000 | 001 | 0,03 | 009 | 029 | 1,03 HomycrimMo

A0 MAaKCHMATBhHOMO

1,2 | 000 | 000 | 001 | 001 | 003 | 009 | 030 | 1,08 SHaYeHHA @),
1,3 | 000 | 000 | 001 | 002 | 004 | 00 | 032 | 1,14 40°C o0120x0-20°C
14 | 000 | 000 | 001 | 002 | 004 | 0,22 | 036 | 1,23 LA
1,5 | 0,00 | 001 | 001 | 002 | 005 | 014 | 041 | 1,37
1,6 | 001 | 001 | 002 | 003 | 007 | 018 | 0,550 | 1,60
1,7 | 0001 | 002 | 003 | 005 | 0,0 | 024 | 0,66 | 2,01
1,8 | 0,02 | 003 | 004 | 008 | 016 | 037 | 095 | 2,75
1.9 | 003 | 005 | 008 | 0,14 | 028 | 062 | 1,52 | 4,16
20 | 006 | 009 | 0,05 | 027 | 052 | 1,12 | 2,65 | 6,96
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Tabnumoa 3

M
h=10u
F npu aHavenwax X; = 0,25-1,0n ©_ = 20°C
K
0,25 0,4 0,5 0.6 0,7 0,8 0,9 1,0
JomycTHMO
1,0 0,00 | 0,00 | 0,01 0,01 0,03 0,09 | 0,28 1,00 A0 MaKCHMAILHOTO
3Ha4YEHHA O,
1,1 0,00 | 0,00 | 001 0,02 | 0,04 0,10 | 0,31 LO7 ¢ apeC
1,2 0,00 | 0,01 0,01 0,02 | 0,05 6,12 | 0,35 1,17 30 °C 10°C o 20
1,3 [ 000 | 001 | 001 | 003 | 006 | 015| 041 | 1,34 zo =20 °C
1,4 0,01 | 0,01 0,02 | 004 | 0,08 0,20 | 0,53 1,62
1,5 001 | 0,02 | 0,04 | 0,07 | 0,13 03 | 074 214
1,6 003 | 0,05 | 0,08 | 0,13 | 0,24 050 | 1,18 | 3,15
1,7 0,00 | 0,10 | 0,16 | 026 | 047 0,95 | 2,12 | 5,27
1,8 0,14 | 023 | 0,35 | 057 1,02 1,98 | 424 ] 9,99
1,9 0,34 | 054 | 0,81 1,32 | 2,33 447 || 9,29 | 21,08
2,0 0,85 1,33 200 | 323 | 566 | 10,72 || 21,92 | 48,52
Ta6bnunoa 4
Mn]J
h=20y
Frpu 3Havermsax K; = 0,25-1,0 1 €,,=20°C
¥ o)
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0
HomycTHmo
1,0 | 000| o001 001 o002 o004 o011 o030 1,00 0 MAKCHMAJIGHOTO
L1 | o0t o001 0,02| 003| o006 o,14] 037 L15 3HAYEHHS 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| 0,04 006 o110 017 034 076 198 |
1.4 | 007 0,0 015| 022 037 067 1,37 3,20
1,5 | 09| 027 037 055 089 1,53 291] 6,19
1,6 | 0,53 0,75 ,03] 1,51 2,35 394] 7,14 14,13
1,7 | 160 2,25 3,05 4421 681 11,17 19.62| 37,10
1.8 | 5121 715 967 1389 21,19 3433 59,12 108,63
19 1742 | 2422 | 3260 46,59 70,57 113,22 | 192,49 [ 347 .26
2,0 | 62,71 | 86,51 | 116,64 | 166,00 | 250,09 | 398,50 | 671,30 | 1196,12
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Tabnuoa 5

Mre
h=40y
F opw snazenwix Kj = 0,25-1,0u ©,,= 20 °C
X
025 | 04 | 05 | 06 0,7 08 0,9 10 TonycTMo
A0 MAKCHMANEHOTO
1,0 0,02| 0,02 0,03 0,05 0,08 0,15 0,35 1,00 sHaveHMd O,
1,1 0,05 0,06 0,08 0,10 0,16 0,27 0,54 1,35 40°C 20 °C 0°C =20°C
30 °C 10 °C —10°*C
1,2 0,13 1,171 0,21 0,27 0,38 0,60 1,05 2,19
1,3 0,42 0,52 0,64 0,82 1,11 1,60 2,53 4,56
1,4 1,47 1,81 2,19 2,76 3,64 5,06 7,48 12,07
1,5 562 6,87 8,23| 1026 13,32 18,06 25,71 38,91
1,6 23,39 | 28,38 | 33,83 | 41,83 53,69 71,631 99,64 | 145,34
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 |2710,43 — — — — — — —
Ta6numa 6
Mr
h=60u
F npu anauermwx Xy = 0,25-1,0m 6,,= 20 °C IonycTHMo
K A0 MAKCHMILHOTO
0,25 0,4 0,5 0,6 0,7 0.8 0,9 Lo 3Ha4YeHHs O,

40 °C 20°C 0°C =20 °C
1.0 0,05 0,06 0,07 0,09 0,13 0,21 0,40 1,00 30 °C 10 °C Z10 °C
1,1 0,16 0,18 0,21 0,26 0,33 0,47 0,78 1,57
1,2 0,54 0,62 0,71 0,84 1,04 1,36 1,95 3,25
1,3 2,06 2,35 2,65 3,09 3,72 4,66 6,19 8,98
1,4 8,71 9,87 11,06 12,73| 15,06 18,41( 2340 31,42
1,5 40,54 | 45,65| 50,87 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 ] 1605,36 | 1851,41 | 2182,39 | 2632,81 | 3257,83
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Tabnanuma 7

Me
h=80u
FrpH 3Havenuax K| = 0,25-10u 6_,=20°C TloMycTHMO
K A0 MAKCHMAIBHOTO
0,25 0,4 0,5 0,6 0,7 0.8 0,9 1,0 AHAYEHUS @)CIXJ[
10| ow| ounl omn| ois| o] o027 eas] Lo *4G e Coec 10 C
L1 0,35 0,38 0,42 0,48 0,58 0,74 1,05 1,82
1,2 1,32 1,45 1,58 1,77 2,04 2,45 3,14 4,51
1,3 5,60 6,09 6,60 7,29 8,23 9,57 11,56 14,90
14| 26,26| 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
Tabauma 8
Mr]
h=1204
Frpu snagenwax X =0,25-1,0 1 ©_,= 20 °C HomycTHMO
y o JI0 MAKCHMATBHOIO
0,25 04 0,5 0,6 0,7 0,8 0,9 1,0 3HaYeHHs O
40 °C 20 °C 0°C -20 °C
1,0 0,24 0,26 0,27 0,30 0,34 0,42 0,58 1,00 30 °C 10 °C —10°C
1,1 0,90 0,95 1,00 1,07 1,18 1,35 1,66 2,32
1,2 3,75 3,93 4,11 4,36 4,70 519 5,95 7,33
1,3 17,43| 18,19 18,93 19,92 21,22 22,97 | 2543| 29,21
14| 89,83| 93,38| 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 |3211,62 3320,44' 3423,95 | 3555,60 | 3720,05 | 3924,32 |4l79,09 | 4501,39
Tabnuuwa 9
Mnl
A=2404
F nipH 3HaYeHHAX
K =025-1,0u©_=20"C
¥ 0
JomycTHMO A0 MAKCHMATHLHOTO
025........ 1,0
3Ha4yeHus O,
1,0 1,00 40 °C 20 °C 0°C =20 °C
30 °C 10 °C —10°C
1,1 4,16
1,2 19,19
1,3 98,05
1,4 553,32
1,5 3443,15
1,6 23584,81
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Tadbauuoa 10

ILIS B
h=054q

FopH aegcHEax K = 0,25—1,0 H G, = 20 °C

0,25 0,4 0,5 0,6 0,7 0,8 09 1,0 JomycTHMo

1,0 00| o000 o000] o001| o002| o007 023 100 “°3::;‘:::‘m“’g::‘°

10| o00| o000| o001| o001 003 008| 02| 105 4°c 20°C 0°C -20°C
12| o0t oo1| oo01| o002| oo4| o10| 031 115 W°C | 1wC |-10°C
1,35 002 003 o004| 005| o009| 048 o045 144
14| o006| o008| o11| o016 o025| o045| 092] 2,33
1,5/ 019 o026 03| 05| o8| 135] 25| 535
6| 070| o097] 130 187| 287 a7a| s46[ 16,51
17| 277 381 s 732 m21| 1836 | 3225 [ 61,00
18| 11,78 | 16,06 | 2165 3096 | 47,28 | 77,06 [[134,67 | 251,74
1,9 | 5394 7389 | 98,82 | 141,06 | 214,96 [ 349,82 | 608,26 | 1130,90
2,0 | 265,79 | 363,58 | 485,64 | 692,05 [ — — — -

Tabauua 11

Allm IY
A=104

Fopu ssaseHuwax K| = 0,25-1,0 u 6,, =20°C

HonmycTuMo
[0 MAKCHMAJIBHOIO
3Ha9eHHA O
1,0 0,00 0,00 0,01 0,01 0,03 0,07 0,25 1,00 oxn
40 °C 20 °C 0°C ~20 °C

L1 0,1 0,01 0,02 002( o04| o0,10] 029 1,10 30°C 10°C |-10°C

0,25 0.4 0,5 0,6 0,7 0,8 0,9 1,0

1,2 002| 003| 004 006| 010| 018| 043 1,3
1,3 008| o010| o013 018| 027| 045| 08| 2,16
14| 028 037| o047 065| 094 146| 251 499
LS| 13| 148] 1,8
1,6 500| 649 827
1,7
1,8
1,9

75,29
393,23

300,05
1533,83
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Tabnuma 12
ALl » 1T
=204
Fnpn svavenix X; = 0,25-1,0u ©,,, = 20°C
Ky
0,25 0,4 0,5 0,6 0,7 0,3 0.9 1,0 JomycTaMo
A0 MAKCHMAJIBHOIO
1,0 0,01 0,01 0,02 0,03 0,04 0,09 0,27 1,00 3HAYEHHA Oy,
L1 0,04 0,04 0,05 0,07 0,10 0,18 0,40 1,22 40 °C 20 °C 0°C —2Q °C
30 °C 10 °C —10 °C
1,2 0,13 0,16 0,19 0,24 0,32 0,48 0,84 1,93
1,3 0,54 0,65 0,77 0,96 1,25 1,73 2,62 4,64
14 2,52 3,02 3,57 4,39 5,63 7,58 10,78 16,65
L5 13,20 15,72 18,50 | 22,62 28,76 | 38,12 352,90 77,48
1,6 77,34 | 91,77 | 107,57 | 130,80 | 165,18 | 216,93 | 296,94 | 425,17
1,7 | 506,38 | 598,80 | 699,60 | 847,07 | 1063,75 | 1387,02 | 1880,61 | 2657,17
Tabnuma 13
AL u 1T
A=4,0u4
Frpu anavennax 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 JIOTIyCTHMO
IO MAKCHMAJILHOTO
1,0 0,05 0,05 0,06 0,07 0,10 0,15 0,33 1,00 sHaveHHs O,
1,1 0,19 0,22 0,24 0,28 0,33 0,44 0,69 1,51 40 °C 20°C, 10°C —10°C
30 °C 0°C -20°C
1.2 0,90 0,99 1,09 1,23 1,43 1,73 2,29 3,61
1,3 4,79 5,24
1,4 29,01 31,62
1,5 | 200,28 217,46
1,6 | 1572,93|1702,33 | 1832,74 | 2008,13 | 2241,25 | 2551,01 | 2966,17 | 3532,23
Ta6bnuma 14
ALl = 1T
A=0604
F npy 3navenuax K; = 0,25-1,0 1 8, = 20°C HomycTMo
= 0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 A0 MAKCHMEILHOTO
2 b ¥ ’ s 'y > 9 3HAYCHUSA @0”[
1,0 0,11 0,12 0,13 0,14 0,17 0,22 0,39 1,00 40 °C 20 °C, 10 °C —20 °C
1,1| 049| 052 05| 060 067 079 1,05 1,84 30°C 0°C,-10°C
1,2 2,50 2,64 2,79 2,99 3,26 3,66 4,32 5,71
1,3 14,74 15,50 16,27 17,30 18,67 20,52 23,15 27,33
1.4 99,59 104,40 | 109,16 115,45 123,66 134,41 | 148,73| 168,69
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
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Tabnuma 15
Al = 1T
h=80u
Fopu aavennax X = 0,25-1,0 4 8,,;, =20 °C
Ky Jomycramo
0,25 0,4 0,5 0,6 0,7 038 0,9 1,0 0 MAKCHM&TBHOTO
3HaYeHHd O,
1,0 0,18 0,19 0,20 0,22 0,24 0,30 0,45 1,00 40 °C 20 °C, 10 °C —20°C
1,1 0,86 0,89 0,93 0,98 1,06 1,18 1,44 2,17 30°C 0°C,-10°C
1,2 4,62 4,78 4,95 5,18 5,49 5,92 6,62 8,01
1,3 28,56 29,49 30,41 31,62 33,22 35,33 38,26 42,75
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
Ta6numa 16
A a IT
h=12,04
F npH 3navenmnax K; = 0,25-1,0 0 6, = 20°C
) HonycrumMo
0,25 0,4 0,5 0,6 0,7 0,8 0.9 1,0 JI0 MAKCHMATHHOIO
1,0 035| 036 037 038 041| 045| 0,58 1,00 SHAUCHUA Souy
’ ’ ’ ’ ” ’ ! ’ ’ 40 °C 20°C,10°C 0°C, —10°C,
1,1 1,68 1,72 1,76 1,81 1,89 2,01 2,24 2,85 30°C =20 °C
1,2 9,40 9,58 977 10,01| 1033| 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
Tabnuma 17
Al = 1T
h=240y
F npu aHavenwsx K = 0,25-1,0
e, =20°C
K * Soxn Homycrumo
10 MAKCHMAIBHOTO
0,25 ........ 1,0
3HaYCHHA Oy,
1,0 1,00 40 °C 20°C, 10°C 0°C, —10°C,
30°C -20°
1,1 5,11 20°C
1,2 29,95
1,3 201,71
1,4 1557,91
1,5 13787,33
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Tatnuial8
Ooxx = 30 °C

MuJ A0 s IO

F npu paanwyHeX 3HaYeHHsx K; = 0,25 — 1,0 F 1ip# pamiHyHBIX 3HaueHHax K; = 0,25 — 1,0

0,25 | 0.4 0.5 0.6 0.7 0,8 09 1,0 | 0,25 | 0.4 0,5 0,6 0,7 0,8 0,9 1,0

cooocoocL

el andle -3 = N N S I

B

0,19 | 0,29| 0,48| 0,86| 0,90 | 1,18 | 2,11| 5,12| 0,61 | 0,83 | 1,15| 0,51 | 0,80 | 1,44 | 1,44 | 4,61
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
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
4,70 | 1,66 | 2,05| 2,62| 3,55| 5,12 | 8,08 |14,59| 2,88 | 3,17 | 3,49| 3,94 | 4,58 | 5,54 | 7,33 | 11,60

6,59 | 7,52 | 8,48 | 9,89 [11,90| 4,35| 6,24 [10,40| 8,00 | 8,45 | 893 | 9,57 [10,43|11,71[13,82|18,27
422 | 464| 5,06 5.66| 6,53 7,84 10,05 14,43 14,78 | 15,30 | 15,84 | 16,58 | 17,57 | 18,94 | 21,18 | 25,63
12,00 [ 12,58 [ 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
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

Ta6bnuma 19
Ooxx = 40 °C
MuJ Al x I
F npn pasnuyHenx 3Havenwsix X} = 0,25 — 1,0 F npu pauiHJyHbIX 3Ha4eHnsx K| = 0,25 — 1,0

0,25 | 0.4 0.5 0.6 0,7 0,8 0,9 10 | 0,25 | 04 0,5 0,6 0.7 0.8 0,9 1,0

0,5 0,6 0,9 0,8 0,8 1,0 1,8 | 41123 0,6 | 0,8 1,1 1,6 | 09 1,8 3,1 | 11,5
1,0 0,6 1,0 1,6 1,3 241 30| 53 (134 0,8 1,0 1,3 1,8 | 2,7 1,8 | 43| 13,6
2,0 1,9 | 2,7 1,5 2,2 | 3,7 34 7,6 | 14,3 1,3 1,6 19| 24| 32| 48 | 84| 12,2
4,0 42| 52| 6,4 | 2,7 3,8 6,0 1105|219 | 1,9 | 22| 24| 28| 33| 44| 6,9 | 15
6,0 5,4 62| 7,1 84 (104|136 78 |157| 49| 52| 55| 60| 67| 7,9 |10,5| 184
80132 |145| 42| 4,8 58| 7,4 (10,5|182| 86| 89| 93| 9,8 10,6 | 11,8 | 14,4 | 21,7
12,0 | 9,0 9,5|10,0 | 10,7 | 11,8 | 13,5 | 16,6 | 23,2 | 16,8 | 17,2 | 17,6 | 18,1 | 18,9 | 20,1 | 22,4 | 28,5
240 | 41,6 | 41,6 | 41,6 | 41,6 | 41,6 | 41,6 | 41,6 | 41,6 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1 | 51,1

Tatn. 18, 19. (Beenenn nonmomaaTensao, Ham. Ne 1),

HPHIAOXEHHE 8. (MaMenennan pepacuna, Him. Ne 1),
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