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Hacrosimuuit CTAHAAPT YCTAHAMIMBAST AGYCTUM LIE HATPY3KH CIJIOBLIX MAC/SHBIX TPaHC(HOPMATOPOB
001Lerc Ha3HAYEHHS MOMIHOCTEIO A0 100000 kBA BKIOUMTENBEHO ¢ BUZaMM oxinaxaeHus M, I, AL u 11,
cootRetcTRyomMe TOCT 11677.

CTanuapT He PacIPOCTPAHASTCA Ha TPaHChOPMATOPHL ¢ HAIIPABISHHEIM ITOTOKOM Maca B 0OMOTKaX.

CTaHAapT YCTAaHABIHMBAST METOH PACUETA AOTYCTHMLIX CUCTEMATHYECKHX HATPY30K M ABAPHIHbBIX 18-
PEIPY30K 110 3a1aBaeMbIM MCXOOHBIM TAHHBIM, a TAKXKEe HOPMBI TAKMX HATPY30K H IE€PErpy3oK LI CyTou-
HOTO rpaHKa HATPY3KHM TPaHCHOPMATOPOB € YYETOM TeMIePaTyPhl OXTaKAAKUIEH Cpe/Isl.

Cranaapt cootBercTBVeT CT COB 3916—82 B yacru MeToOa pacueTa HOLVCTHMbIX HATPY30K U Iepe-
rpy30K TpaHcpopMaTopoB 1 [IyGnukauim MBDK 354 (1972) B 4acTH MeTOIA pacyeTa JOITYyCTUMEBIX Harpy-
30K M TIEPErPY30K TPAHCHOPMATOPOB 110 CYIOMHLIM  ABYXCTYTIEHYATHIM 1IPAMOYI'OJBHLIM TIpadukam

HAIPY3KH.
1. OBLUIME NOJOXEHHA

1.1. 3uadeHve W MPOTOIKUTENLHOCTh AOITYCTUMHBIX HATPY30K UM TIeperpy3ok TpaHcopMaTopoB, a
TAKXK€ PACYETHBINA WU3HOC BUTKOBOH M3OMALUH 0OMOTOK IIPY aBapUIHBIX NEPErpy3Kax cleayeT onpeaeniTh
IS IPAMOYTOJIBHBIX ABYXCTYIICHYAThIX HJIH MHOTOCTYTIEHYATHIX IPpadUKOBR HATPY3KH, B KOTOpble HeolXo-
AMMO 1Ipe00pa30BaTh NCXOUHBIE IDAUKY HATPY3KM B COOTBETCTBUM € TIPHIOXEHHEM 1.

IMapaMeTpsl KCXOMHOTO rpauKa HATPY3IKH ONPESAAIOTCA 10 JAHHLIM CPEACTB U3MEPEHU, KOTOPHI -
MM OCHAIUEHB! TpaHcdopMaropsl, 1nbO 110 pe3yabTaTaAM NEPHOIMYECKIX U3MEPEHUH, NIPeAYCMOTPEHHBIX
«IIpaBWIaMH TEXHWIESCKOU 3KCILTyATAllUM 3JIEKTPHYECKHX CTAHLIMI M CETEH».

Harpyska rpancdopmaropa ¢Bpiwe 1o HOMUHAUTBHON MOIHOCTH AGILYCKAETCH TOJILKO LPU MCIIpaB-
HOM M TIOJIHOCTBIO BKITIOUEHHOM CUCTEME OXIAXICHMA TpaHC(hopMaTopa.

1.2. JJomycTHMLIE CUCTEMATHYECKWE HATPY3KM He BHI3BIBAIOT COKPAMIEHUS HOPMHPYEMOTO CPOKa
CIyK6BI TPAaHC(HOPMATOPA, TAK KAK 3a TIPONODKUTEABHOCTS TpadhHKa Harpy3ku 00eCIeyMBACTCH HOPMATIb-
HBbIA WIH TTOHIKSHHBIH NPOTUB HOPMAIBHOTO PacYeTHbI H3HOC M30/SUMH.

1.3. HonycTMMble aBapUAHBIE 1IEPEIPY3KN BHI3HBAKT MOBHIIUEHHBIMA 110 CPaBHEHUIO ¢ HOPMAIbHLIM
PACYETHRIH M3HOC BUTKOBOH M3O0MALIMM, YTO MOXET IPHBECTH K COKpAalUEHWI0 HOPMHPOBAHHOIO CPOXA
cnyx651 TpaHcPOpMaTOpa, €CHN 1OBLILEHHLIM WIHOC BIOC/EACTBMM Hé KOMIMEHCHPOBAH HAarpy3KaMH ¢
H3HOCOM BHTKOBOH M3O/SILIMM HIDKE HOPMANIBHOTO.

1.4. Tlpu oTipeeTeHHY OOTTYCTUMLIX CUCTEMATHYECKMX HATPY30K TEeMIIEpaTypy OXIaXHalomieil cpe-
IEL 33 TIPOAOIDKHUTEBHOCTD TpadhiKa HaTpy3KH WIH 3a BeCh [TEPHOX ITOBTOPEHMA TpaprKa C.IeayeT IpHHH-
MATh PABHOM CPENHEMY 3HAYEHWK), €CNTY IIPH 3TOM TEMTICPATYPA TIOMOXKUTENBHA U €€ U3MEHEHHE HE
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npersimaer 12 °C. IIpy U3MEHEHMH TeMITePaTyPhl OXIAKNAIOIIEH Cpemsl, npepbiiameM 12 °C, wi 1pu
OTPULATEIBHEIX 3HAYCHUSIX TEMIIEPATYPhl OXIAXAAIOUIETO BO3MYXa HEODXONMMO HCITONB30BATh SKBHUBA-
JIEHTHOE 3HAYEeHME TEeMIIEPATYPhl, PACCIMTBIBAEMOE B COOTBEICTBUN C IIPHICKEHIEM 2.

[1pu ompemene HUY KOTTYCTUMBIX ABAPHITHEIX TIEPETPY30K TEMITEPATYPY OXTAKAAIOILEN CPelbl LIPUHH-
MAIOT M0 €€ M3MEPEeHHBIM 3HAYSHHUSIM BO BpeMSA BO3HHMKHOBEHUA aBapMHHOI meperpysku. [omyckaetcs
1pY LIPOEKTHUPOBAHMM CUCTEM IEKTPOCHAOKECHUS 1IPOMBIUUICHHbIX [[DEAIPUATHIA M ADYTHX OOBEKTOB Bhi-
OUpaTh MOIIHOCTH TPAHCHOPMATOPOB MO YCIOBMAM ABADUMHBIX IEPErpy30K IT0 Tabl. 2 NpUIOXKeHHS 3.
Hopwel, ykasaHHbIe B TaOJ. 2 TPIIOXKEHUS 3, ONpeAeleHbl JUIA IPEALIECTBYIOIUENA HATPY3KY, He TIPEBbI-
matoueit 0,8 0T HoOMHUHATBEHOH.

1.5. Tpy HepaBHOMEPHOI Harpy3ke TpaHchopMaTopa no hazaM JOIMYCTUMBIE HATPY3KU U Neperpys-
KM CIEUYET OlIPEAeATh Wi Haubos1ee HaIPYKEHHON (asel 0OMOTKH.

1.6, st 1pexo0MOTOMHBIX TPAHC(DOPMATOPOB MOIYCTMMbIC HAIPY3KH M LIEPEIPY3KU CIEayeT Onpe-
HensaTh A1 Haubosee HArPyKeHHOH O0OMOTKH.

1.7. HomycTUMBIE HArpy3KH U Ieperpys3ki TpaHcopMaTopoB ¢ BUAOM oxnaxaeHus JI mpu oTkimo-
UEHHBIX BEHTHJIATOPAX CiI€AYET OlIPEUEIATh, NMCXOU U3 HOMUHAIBHON MOIHOCTY TaKMX TpaHchopMaTo-
POB ¢ BUAOM OxIaxaeHVsa M.

1.8. Jasg tpaHchopMATOPOB ¢ pacllleIUIeHHONH 06MOTKOIM AOITYCKAIOTCA TE Xe Meperpy3Ki, OTHECEH-
HBEIe K HOMHHA1bHOM MOLUHOCTY KaXI0# BeTBH., YTO M JUist TPAaHCHOPMATOPOB ¢ HepacllenaeHHoiH ofMoT-
Koii. IonmycKaloTes TONIOMHNUTENIbHEIE EPETPY3KH OTHOH BETBH 34 CYET HEHOTPY3KM APYTOIi, eCili 00 3TOM
HMEKTCH YKABAHWS B TEXHNUECKOH AOKYMEHTAUWNH.

1.9, JolycrnMble CHCTEMATHYECKME HAIPYSKH M ABAPHIHBIE LIEPEIPY3KM, KAK M M3HOC BUTKOBOI
M30MILUMHE TIPY ABAPUMHBIX Teperpy3Kax TpaHCHOPMATOpOB, ML CYTOYHOIO ABYXCTYTICHYATOTO Npsi-
MOYTO;ILHOI'O IpathiKa Harpy3Ky CIeIyeT onpeaesars 1o ratr. 1—16 n tabi. 1—19 uprnoxenus 8.

Tpu HEOOXOUNMOCTH ONPEREICHMA MAKCHMAIBHBIX HOIIYCTUMbBIX HAIPY30K M 1I€PEIpy30K C TMOBHI-
IIEHHOM TOYHOCTHIO N0 M3MEPEHHBIM 3HAYSHUIM IIApAMETPOB TpaHchopMaTopa, a TakKe NPH CYTOYHBIX
MIOBTOPAIOLMXCS JABYXCTYIIEHYATHIX rpadrKax € 11POUOIDKUTEILHOCTHIO MAKCHMYMA HaTPy3KM CBHILLE 12 9
JLTM IIpU IpadpiiKax HATPY3KU € TUKIIOM NIOBTOPEHUS, HEe PABHBIM CYTKAM, KaK H TIPY BCeX BUAAX MHOTOCTY -
NEHYaTBIX TPAUKOB HATPY3KH, CIEAYET MONb30BATLCS METOOOM PacyeTa. NMPUBEASHHLIM B pasa. 2. B ciy-
yag ONpemeneHUs MAKCMMAJBHBIX IONYCTMMBIX AaBapPHHHBIX TEPErpy3ok pacyeTroM HeoOXOmMMO
TOIONHUTENLHO YIUTHIBATL TpeSonaHuuda 1. 4.5.

(A3menennan pepakuya, Ham. Ne 1).

1.10. TomyckaeTcst NCTIOIL3OBAHHWE HOPM TOIYCTUMBIX HATPY30K W TIEPETPY30K, OTIHYAKIIHXCS OT
YKa3aHHBIX B II. 1.9, HO npH 0643aTe/IbBHOM VCIIOBUM, YTOOHL B 3THX HOPMAax 3HAYeHHA AOIyCTUMBIX IIEpe-
IPY30K M UX IIPONCIKUTE;TBHOCTH MIPU MPOYMX PABHBIX YCJIOBUSX HE MPEBHILATH GBI SHAYEHMIA, [TOYYEH-
HBIX PaCYE€TOM IO METOIy, NPHBEACHHOMY B pa3d. 2, ¢ WHCMOJB30BAaHMEM I[P 3TOM OOHMX M TeX Xe
UCXOOHLIX JAaHHLIX W oTpaHudeHui. TIpuMep TaKWX HOPM TIPHBEACH B IPHICKEHUM 3.

ITpu BLIGOpe MOIHOCTUH TPAHCHOPMATOPOR CHETEM AITEKTPOCHAOXKEHHA MPOMBILIUTE HHLIX TIPEATIPUS -
TUI ¥ IPYTHX 0OBEKTOB AOIIYCKAETCA UCIIONb30BAHUE HOPM ACITYCTUMBIX [TEPEIPY30K IO TalIl. 2 MpUIoKe-
Hug 3.

1.11. MaxcuMaTLHLIE 3HAYCHUA TONYCTUMLIX HATPY30K M MEPErpy30K, PACCYUTLIBAEMEIX U OOMO-
TOK TPAHCHOPMATOPOB, He NO/DKHE OTPAHWYHUBAThCSI HATPY30YHBIMM XapaKTEPHCTHKAMM TaKMX KOMIUIEK-
TYIOLIMX TPAHCGHOPMATOPHl M3OEIWE, KAK BBOOBI, YCTPOHCTBA NEPEKUIIOYEHUS OTBONOB OOMOTOK,
BCTPOEHHbIX TPAHCHOPMATOPOB TOKA M U3MEPUTENEN TeM1IEPATYPE Macia.

2. PACYET JOIYCTUMBIX HATPY3OK, IIEPETPY30K H H3HOCA BUTKOBOH
H30JA1HH OEMOTOK

2.1, AcxonoHble TaHHBIe ONA PACYETA W HX YCHOBHHE 0GO3HAYEHUA
2.1.1. HcxounHnie 4aHHBIE HOMHHAILHOIO PEXUMA:

Som — MOLUHCCTh, KBA;

Lom — TOK, A,

P vou — IIOTepH KOPOTKOTO 3aMbIKaHuA, BT;

Py on — MOTEPH XO;I0CTOTO Xofa, Br:

4= fcmou — OTHOlEHHE MOTEPs KOPOTKOIO 3aMbIKAHMS K TIOTEPAM XOJIOCTOTO XOUa;

PO.HOM



TOCT 14209—85 C. 3

o — TIPEBBILIEHNE TEMIEPATYPhL MaC.1a B BEPXHMX CIOSX Hall TeMIle patypoil oxaxmaole cpe-
eI, °C;
St nom  — VMPEBHILLEHNE TEMITEPATYPLI HAMGOIEE HATPETON TOUKM 0OMOTKM Haa TEMIIEPATYPOH OXTax-

nawlei cpensr, "C;
S4nr. s now — TIPEBBILIEHNE TEMIIEPATYPHI HAMGO;1€¢ HArPeTOM TOYKY O6MOTKY HA/ TEMIIEPATYpOit Macya B
BEPXHMX ¢lonx, °C;
T —TeIUIOBAsA IIOCTOAHHAA EpeMEHH TPaHCHOPMaTopa, |, IIPH HEM3BECTHOM €€ 3HaYeHHH HOIIy<-
KAETCH UPHHUMATB NG TIPUTOXKEHUIO 4;
Toe — TEIUIOBAA 11I0CTOSHHAA BPEMEHU OOMOTKH, 4.
2.1.2. Oupeueisiembie ¥ OpYTHE 1IPUHATHE JAHHBIE JUIS PacyeTa AOILyCTUMbIX HArPY30K U Meperpy-
30K:
By — TEMIIEPATYpPA ONTAXKIAIOWEl cpenst, *C;
O,y — TEMIIEPATYPA HaHGOMee HATPETOH ToYKM 0OMOTKH, ‘C;
®,, — TeMIIEpaTypa Macsa B BePXHWX cnosx, "C;
Suur — TIPEBHIIIEHHE TeMIEpaTypbl HAHGO/MEE HAIPETOI TOUKM 0OMOTKM Hal TeMIIEpaTyPOH OXJax-
maromreii cpemsr, “C;
8,; — NMpPEBHILIEHAE TEMTIEPATYPLI MACTA B BEPXHUX CIOAX HAX TEMITEPATYPOH OXMaXJalolle cpe-
e, °C;
B 4ur. v — TPEBILIEHHE TEMIIEPATYPHI HAHGONCE HATPETOM TOYKH OOMOTKH HAX TEMITEPATYPOt Macsa B
BEPXHUX ciosix, “C;
S§ — MOIIHOCTE Harpyskn, KBA; onpenenderca B COOTBETCTBHU € TIPWIOKEHMEM |;
I — ToK Harpysku, A; onpeaeaeTcsd B COOTBETCTBIY ¢ NMPWIOXKEHHEM |

K, = =L — pavanenad Harpyska, NpeaLIECTBYIOIIAs HATPY3Ke WIM Lieperpyske K, WIH Harpys-

Xa nocie cruxenua Kp, B IONAX HOMUHAJIBHON MOWHOCTH WIM HOMHHAIBHOIO
TOKa; ONpeIe;IAeTesS B COOTBETCTBUU ¢ MPITOXKEHHEM 1;
k| — ToOACTPOYHBIN MHIAEKS, 0603HAYAIOMMY YCTAHOBUBIIEECH 3HAYCHIE BETHYMHBI PH Harpy3ke Kj;
J; " .
K= O J—2 — Harpy3ka WIM Ieperpy3Ka, CIeIyIomasn 3a HaualbHOi Harpyskoit K|, B 10X HOMM-
HOM HOM

HAJIBHOM MOIITHOCTH WU HOMWHWUILHOUG TOKA, ONPEUSIHACTCH 13 COOTBETCTBUA € NPU-
TIoxeHueM 1,
k) — moACTPOIHELT MHAEKC, 0BO3HAYAIOIIMI YCTAHOBHBILIEECS 3HAUEHME BETMYUHBL IIPH Harpyske
WM meperpy3ke Ki;

T — NpOmOMXUTENBHOCTE I'Pad)MKa HAIPY3KU B eAMHULAX BPEMEHN; JUIS CYTOYHOIO I'paduka, y;

h — IPOTOIKUTENBHOCTL HArpy3ky K5 Ha ABYXCTYIIEHYAaTOM CYTOYHOM Ipaduxe Harpysky, 4, WK
MOACTPOYHBIN MHACKE, 0D03HAYAWILWH 3HAYEHHWE BETHYHHLI B MOMEHT OKOHYOAHUA TIPOHNOIT-
XUTEJIBHOCTH A

At — HHTEpBaT1 BPeMEHHM Ha MPOJOJDKUTEIBHOCTH IpadpiiKa HArpy3KM, B €OUHULIAX BPEMEHHU, IUIA
CYTOYHBIX TpahUKOB HAIPY3KM. U, MM LOJCTPOUHBIA MHAEKC. ¢B03HAUAWNH BEIHUUHY B
MOMEHT OKOHYAHWA MHTEPBAJIa BPEMEHHU Af;

{ — MTHOBEHHOE 3HAYeHHe BPEMEHM HA IIPONO;DKUTENBHOCTH rpadyKa HArpy3KY, B eTMHHIIAX
BPEMEHM; WIS CYTOUHBIX I'PANKOB HAIPY3KU, 9, MM LIOUCTPOUHBIH HHAEKC, OO03HAMAKM U
3HAYCHUE BEJIMYMHBI B JAHHBII MOMEHT BpEeMeHH;

(7)) — GYHXUHOHATLHANA 3aBUCUMOCTL BETMYMHLI OT BpeMEHH;
i— llOJlC'I'pO‘IHbIﬁ HWHAEKC, l)()l)LlHil‘lilk}LLlMﬁ IIl)pﬂLlKOBbIﬁ HOMED B "IMCIOBOM PSIAe BEJIN'INH]
e = 2,718 — ocHOBaHHe HaTypaIbHBIX TOTapU(pMOB.
2.1.3. HcxoaHble JaHHBIE K pacyeTy M3HOCA BUTKOBOM M3OJALIMHU M OTpaHMYEHUS OOIYCTUMBIX Ha-
I'PY30K H 1IEPEIPY30K:

O ur. 5 — 0a3oBasd YCIOBHO LIOCTOSIHHAA TeMlIeparypa Haubonee HarpeToi ToUKH O6GMOTKM, 11IPpH KOTO-
PO¥t CKOPOCTh PACYETHOTO M3HOCA BUTKOBOI M3OTALIMM COOTBETCTBYET CPOKY CTyKOBI TpaHC-
thopmaropa, yoUaoBHO UDUHATOMY 34 enmHnly, “C;

IUTA BUTKOBOHM U30MSLMM KIACcCa HAarpeBOCTOMKOCTH A O, . = 98 °C;
Ouyr. max — MAKCHMAJIBHOE JOIIYCTUMOE 3HAYeHMe TEMIIEPATYPHl Haubo:1ee HaIpeTol TOUKM OOMOTKU:
JUTA cUcTeMaTU4ecKuX Harpysok — 140 °C,
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VTS aBAPHIMHBIX [Teperpy30K TpaHchopMATOPOB KiTaccoB HanpsDkeHus 110 kB u Hinke — 160 °C,
IS TpaHChOPMATOPOB KIIAcCOB HaNpsmkeHHs ceellie 110 kB — 140 °C;
O, max — MAKCUMAIBHEIE AONYCTHMbIE TEMIIEPATYDH MAc/a B BEPXHHX CIOSX:

UII CHCTEMATHUIECKHX HArpy3ok — 95 °C,
JUISs1 aBapuiiHbIX neperpy3ok — 115 °C;

Kymax — MAKCHMANbHAS BeIHYHHA Meperpy3Ku:
IJIA JOTTYCTHMEIX CHCTeMaTUYecKUX Harpysok — 1,5,
U BOITYyCTHMBIX dBapHHHBIX Tieperpy3ok — 2.0,

A — TeMnepaTypHbId MHTEPBAI, NPH M3MEHEHUM HA KOTOPbIH TeMIepaTyphl HaUGoIee HarpeToi
TOYKH OOMOTKHM pacyeTHBIM H3HOC BUTKOBOH M30MALMM H3MEHseTCd B ABa pa3a, IIPHHUMATh
A =6 °C, eclH HeT APYTUX 3HAYEHHH, onpeaensieMbiX H3 XapAKTEPHCTUK BUTKOBOH U30/SLIMH
«TeMIepaTypa — CpPOK CIYKOBI»;

F — oTrHOCHTEAbHbIH pacquHuii H3HOC BUTKOBOH H30AA1 MM, KaK OTHOLUCHHE H3HOCA NMPU TEMIIE-
paType Haubonee HarpeToi TOUKH OOMOTKH O, 33 IIPHHATHIA MPOMEXYTOK BPEMEHH K HOp-
MAaNbHOMY W3HOCY IpH 6a30BOM TEMIEpPATYpe G, g 34 STOT K€ MPOMEXYTOK EPEMEHM, B
eIMHHIAX <HOPMANBHOTO H3HOCA»; VISl CYTOUHOTO TpadHKa HArpy3Ku — B «HOPMAJIBHBIX CYT-
Kax» H3HOCA.

EqyHHIA «<HOPMaJbHOTO H3HOCa» — H3HOC BUTKOBOM H30/SILMH OGMOTKY 33 NPAHSTOS BpeM#A
NpH HEH3MEHHOH TeMIIepaType MPOBOAHHKA 0OMOTKH 98 °C.
22. CxeMb pacnpeAeyeHH TEMNEPATYPH
2.2.1. IIpu pacyere caeAyeT MPHHHMAThL YNPOIIEHHYIO CXeMY paclpeleleHAI TeMIepaTyphl
(1epr. 1), B KOTOpOH IIPHHATH AONMYLICHHA.

VOpOWEHHAR CXeMA PACHPEACTCHHA TEMOCPATYPH MACIA H OOMOTEH 00 BhICOTE DOMOTEM

z’lﬂﬂ'

Ve

<.
_A-iF

4
Z9
1

Capaduna

. ) K:
1
. . . _ ___Hus

- 0370/0«:
Zon >

{ = JuneiiHail pasMep No BepTHKAM §aka H OOMOTKH; § — DpeBHILCHHe TeMIIEPaTYPhl; J — OX1aXaalo1as cpena; 2 — HiMe-
HEeHHE TCMIICPATYPH Macia B §aKe Mo BHCOTe ODMOTKH; J — H3MEHECHIE CpeaHeH TeMITepaTyphl YacTeH (KaTyllek) oOMOTKH Mo ee

BbicoTe; 4 — HaHGOUIee HANPeTad TO9KA OOMOTKH
Yepr. 1

2.2.1.1. Temmeparypa MaCna H3MEHACTCH JIMHEHHO MO BREICOTE 0OMOTKH H HE H3MEHSACTCS B BEPXHEH
yacty aka.

2.2.1.2. CpeaHee npeBBIlIEHHEe TEMNEPATYPH YYACTKOB BHHTOBOH WIH LWINHIAPHYECKOH 0OMOTKH
NO YCNOBHBIM WX TOPH3ICHTAILHBIM CEUCHUSIM WIM TIO OTACABHEIM KATYIIKAM KaTyIleuHOH oGMOTKI H3Me-
HAETCA JIHHCHHO 110 BRICOTE OOMOTKH H NApaJUIC/ILHO NMPHHATOMY H3MCHCHHK) TEMIICPATYPH MACTA.

2.2.1.3. Haubonee Harperad TOUKa OGMOTKH MOXET GHITh pacioNoXeHa Ha pasIHyHOM PacCTOTHHM
OT BepXHero Kpas 0OMOTKH.

2.2.2. TIpu pacuere CAeAYET MPHHHMATE YIIPOMIEHHYIO CXeMY H3MEHEHHS NPEBBIIICHHH TEMITEpaTy-
PH MacJia H OGMOTOK IS ABYXCTYMEHYATOTO NPSIMOYTOIBHOIO rpadMka Harpys3kH o YepT. 2, KOTOpblil co-
OePXUT AOMYIICHHA.
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2.2.2.1. TemmepaTypa OXIQKAAOUIEH CPEIH 3a IIPOAO/LKHTEIBHOCTD IpatdhHKa Harpy3Ku WIH B Tede-
HHE [TEPETPY3KA NPHHHMAETCS YCIOBHO MOCTOSHHON B COOTBETCTBHY C M. 1.4.

2.2.2.2. TemmepaTypa HauGonee HarpeToil TOYKH O6MOTKH B KAXIBI MOMEHT BpeMEHH ¢ ONpPeaeis-
€TCS, KAK CYMMA TpeX COCTaBIIONIIX

Gm.t=90xn+9u!+9m.u.b (1)

T.€. IONYCKAETCH, YTO NPEBHIIEHUS TeMnepatypsl 8y , M 8. . , HE3aBHCUMBI OT TEMMNEPATYPhL OXJIaX-
Jaollell cpeikl B UHTepRane ee HaMeHenus ot 40 mo munyc 20 °C,

2.2.2.3. TlpHu Harpy3kax M Meperpy3kax npoaosukKuTeasbHocThio 0,5 4 u Gosee He yUHTHIBAeTCS TIepe-
XONHBIH NPOLIECC HIMEHEHHS TeMIIEpaTypHl OOMOTKH NpH CTYNEHYATOM HW3MEHECHHH HArpyskM, T.. OpH
3TOM TEILNOBAA IIOCTOSIHHASA BpEMEHH 0OMOTKH He YYHUTHIBAETCH, @ MPHHUMAETCH, HTO TeMIepaTypa oBMOT-
K NPH H3MEHEeHMSIX HATPY3KH MTHOBCHHO HOCTHTAaeT HOBOIO YCTAHOBHMBILIETOCH 3HAYEHHS U JANEe HIMe-
HAETCH aHANIOTHYHO H3MEHCHHIO TEMIIEPATYPhl Macia.

2224 Tlpu pacyere He YIHTHBACTCA H3MEHEHHE CONPOTHURIEHHI OOMOTOK, TEIIOEMKOCTH U Bs3-
KOCTH MacJja € NMOBLIIIEHHEM TEMIIEPATYPH, BCICACTBHE MPAKTHIECKH [Ip"BMJICMOﬁ KOMIIEHCAIHMHA B3aHM-
HOTO HX RIMSHHA Ha TEMIEPaTypy o6MOTOK.

2.2.3. TIpu KpaTKOBpEMEHHKIX HATPY3KaxX W TIepeIpysKax MpoJO/DKHTEARHOCTEIO MeHee 0,5 4 1 mpH
HHTEPBA/IaX MEXIY MEPETPY3KaMi MeHee 41,5 TEMIIEPaTypy 0OMOTKH HeOOXOAHMO OIIPele/Th C YYETOM
T

2.2.4. HI3sMeHeHMs TeMIICpaTYpPHI B [EPEeXOAHBIX TEIUIOBBIX NPOLIECCAX, T. €. NPU YYETE TEIUIOBRIX IT0-
CTOSTHHEIX. BpEMEHH, IPYHHUMATh NPOTEKAIONMMMY IO 3KCIIOHEHLUHANPHOMY 3aKOHY, a AOIIYCTHMEIC YCTa-
HOBHBLIHECA 3HAUCHHS TEMITEPATYPH! TIPH 5TOM JOCTHTAKICA 38 IPOMEXYTOK BpeMEHH, PABHBIM YeThIpeM
TEIUICBNM ITOCTOSTHHEM BpeMeHH.

(MamMeHennas penakima, Ham. Ne 1).

HaveneHEs TEMICPATYPH MACTE W 0OMOTEH, COOTBETCTBYIHIEE NBYXCTYNEHIATOMY OPAMOYIOILHOMY rpadExy
HArpPY3EH TpaBcgopmaTopa

Kg}——

am nz

HMT.

eﬁliﬂ!Kl

pﬂ. L1

axa. I

Yepr. 2
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2.2.5. Ecmu rpadMK Harpysku SBIHMETCAd MHOTOCTYIIEHYAThIM, TO €0 cllejyeT pa3OuTh Ha YYacTKU ¢
JABYXCTYTIE HIATOH WIH OJHOCTYTIEHYATOM HATPY3KOI. PacyeT B 3TOM Cyyae IpoBOAUTCA IIOCTIENOBATEILHO
WIS KAKAOrO YIACTKA; NMPH 3TOM KaXUasi MPEObIAVILAS HAIPY3KA ABJETCH HAYAJIBHOM JUIA CIEAYIOLEro
ydacTka rpadika U T.A.; B COOTBETCTBHHM € YePT. 2 NMPWIOKeHU4 1.

2.3. Pacuer TeMmmepaTypu Han6ojlee HATpeToW TOYKH OGMOTKH

2.3.1. Temmeparypy HanOosee HarpeToil TOMKM OOMOTKHM B YCTAHOBMBILEMCA TEIUIOBOM PEXIIME
(mpu Harpyskax K| wm K,) cremyeT pacCUMTHEBATD 110 (opMynaM:

Ounr. k= G t SM. K + 3H}i’r. M. K, 2)
_ 1+dk2Y (3)
Sy k= Sa. nom ﬁ .
Sprr o k= (SHHT. HOM 3M.HOM)‘Ky = S M. nom K “4)

rae X — 3HAYEHHA HArpy3ok.

Ecny Heu3BeCTHHI APYTHE 3Ha4YeHUS, TO NMPHHHMATL:

x=0,9n y= 1,6 — mna TpancdopmaTopos ¢ BUAaMK oxtaxaenus M u JI;

x=1,0uy= 1.8 — gna TpaHchopMaTOpOB ¢ Buaamu oxnaxaenms AL » L.

2.3.2. Temmepatypy HaubGosee HArPeTOi TOYKH OOMOTKM B TIEPEXOHOM TEIUIOBOM pPeXMMe HAarpesa
TIPK 1IPOUOILKMTENBHOCTI HArpy3Ku 4t > £ 2 0,5 4 creayeT paccyunThiBarh 1o GgopMyiam;

Ouur. # = Coxn ¥ 9y 2+ Suur k2 (5)
S n =%kt G2~ Sl - e~ ) (%)
Sumr. a. 427 Fuur m. Hone” K%’ : )

2.3.3. Temmepatypy Haubonee HarpeToil TOYKM 0OMOTKY B TIEPEXONHOM TETUIOBOM pPeXMMe HArpesa
TIpY TIPONOJIKMTENBHOCTH HArpy3ku A < 0,5 4 criedyeT pacCUMTHIBATE 110 (hOpMyIIaM:

O =™ Opun T SM. A + 8Hl-rr. M. A, (8)
Sunr. s b = Fnmr . k2 T Cupr k2~ Sumr o k(1 — e~htes), 9

rae 3, ; — Mo dopuyne (6).

2.3.4. Temmepatypy HauboIee HATPETON TOUKM OOMOTKH B TIEPEXOIHOM TEILIOBOM PEeXMME CHHXKe-
HHSA TEeMIIEPATypPhl TIPH JUTMTENBHOCTH CHIDKEHHS 41 > {fy — f) = 41,4 CIEAYET PACCUMTHBATE [0 HOPMY-
nam:

®uH'L 1 90301 + SM. 1 + sHHl’. M. kD (10)
e = 8o T Oy~ 9y /cl)e_t/t s rn
SHH’[. MAlT S1-11-:‘1'. M. HOM Kly : (12)

2.3.5. Temmeparypy Haubonee HarPETOM TOUKM OOMOTKH B IIEPEXOUHOM TEILIOBOM PEXUME CHHKE-
HUST TEMIIEPATYPLI TIPH IMUTENLHOCTY CHIDKEHUSA (£ — ) < 41,5 CIEAYET PACCYMTEIBATE MO popMyNaM:

e +9M.I+SHHT.M‘1’ (13)

'HHT.{=(_)

“OXn

SHHT. M- SHH’L Mk + (Sﬂu'r, Mh Sum; M. lcl)"'—t/t ob, (14)

rue 9, ,— no dopmyre (11).

2.3.6. TlpeasapureibHoe upuOiKkeHHOe (6€3 BHIIIHEHNS PACYETOR) ONpele;IeHHe TIPERLIEHUs
TeMIIepaTyphl Haubo Iee HArpeToM TOUKU OOMOTKU 8., ; TP Pa3NIMHBIX Harpy3kax K, u & > 0,5 4 nByx-
CTYIIEHYATOIO CYTOUHOIG IpadiviKa HATPY3KU LOLIYCKAETCs 1IPOBOUNTD IO TPahUKAM TIPUIOXKEHUS 5.
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24. PacyeT OTHOCHTENBHOTO H3HOCAa BUTKOBOM H3OMNALUH

2.4.1. OTHOCHTENbHBII H3HOC BUTKOBOI H3OJSILMH HEODXOMMMO PACCUYMTHIBATP [0 KOKIOMY U3 M
YYACTKOB MPeoGpa3oBaHHOTO B MTPAMOYTOABLHYIO GopMy rpadika HATPY3KH, KaKALIH MPOLOIKUTETLHOC-
ThIO Af;, KaK ITOKA3aHO HA YEPT. 2 MPWIOKEHHA 1. 3aTeM 110 KaXNOoMy MHTEPBALY Af; ClEAYeT PACCYHTATD
Ouur. ; (0 mo bopmynam (2 — 14), toe A ¥  3aMEHUTD 3HAYEHHAMU Af;.

OTHOCHTEILHBII PACYETHDBIH H3HOC BUTKOBOH H3OJAIMY TIO KaXA0MY YJacTKy rpaduka Heobxomimo
OIIpeAessiTh 110 popMyne

F= % aj{‘ 2[(;]IIIIT,i(’) S dr. 15

OTHOCHTEIBHBIA M3HOC 3@ 1IPOMOLKUTEIbHOCTD T Ipaduka Harpy3ky Ovier paBeH CYMME OTHOCHU-
TEABHBIX H3HOCOB 10 BCEM YY4ACTKAM:

F:iiﬂf}. (16)

2.4.2, OTHOCHTEIBHBIA M3HOC BUTKOBOW W3OJALMHI TOITYCKAETCA TAKKe OTpPeIeATh 110 BeeMy [pa-
UKy O, (0 upoaonxurensHocThio 7. B aTom cnyyae rpaduk Oy, (1) Takoke HeOOXOOUMO pa3nenTh Ha
m WHTEPBAIOB A YYaCTKM Ipad¥Ka ¢ HeHM3MEHHBIM 3HAYCHNEM Oy, TIPUHMMAIOT 3d ONMH HHTEpBal.
VyacTku rpa(uKka ¢ WIMEHIIOWMMCS 3HAYEHUEM @, IT0 3KCTIOHEHTE (HEYCTAHOBMBILMIICS PEXUM TIPU
K= const) HEOOX0IMMO Pa3AE;UTL HA MHTEPBAIE, PYKOBOACTRYACH MMPABIIOM: TIPOMOIKUTEIBHOCTD TIep-
BOTO H BTOPOTD MHTEPBUIOB OT HAYAIA SKCIIOHEHTHI HE JOJUKHA TIpennimiars (1,3 © Kaxauiil, TpeThero 1 9er-
BepTOro MHTepBalla — He 60/1ee T KaXObIi, IIPONOIKUTEIBHOCTE MOCJISAYIOIINX MHTEPBAJIOB HE OTPAaHH-
YUBAIOTCI. B Kaxmom WHTepBaige CIefyeT IIPOBECTH JIMHMM CPENHETO 3HAYEHUS O  ; a 3aTeM Io
KaxXIOMYy MHTEpBANY AY; rpaduKa Oy, (¥) PacCUMTEIBATE OTHOCHTENBHEIN M3HOC MO (hopMyIe

F;.:AT_&2(@HHTJ_®HH'LG}(’A‘ (]7)

OTHOCUTEIBHEL N3HOC 32 MPOIOIIKUTENFHOCTE IpathHKa Harpy3Ku cledyeT OlpeNelsirs 110 hopMy-
se (16).

2.4.3. OTHOCUTETLHBIA M3HOC BUTKOBOH W3OIALMY IIA CYTOYHOTO ABYXCTYTIEHYATOTO MPSAMOYIO/Ib-
HOro rpaduKa Harpy3ku ¢ NPONO/DKUTENLHOCTBI0 MAKCMMANBLHOM HAIPY3KH B UHTepBane (24 —4v) =z h =
20,5 9 cnexyeT oNpeRenaTh KaK CYMMY OTHOCHUTEIBHBIX H3HOCOB ITO TPEM XapaKTePHBIM Y4acTKaM rpaduka
M3MEHEHMA TeMIIEPATYPhI (CM. YepT. 2) — ¢ YCTAHOBMBILEACH TEMIIEPATYPOH, C MOBLIILEHNEM M CHHKEHU -
€M TeMIlepaTypHl

t ' f »
F= H4-h-d4 2(Ouur 41 - Bur6)/ A 4 1 fz[“mm(‘)“’mmﬁ]/ﬁdf + 1 fz[em‘(f)‘("lllrr.Gl/A i (18)
24 24 ; 24 12 ’

1

e @);,H.,(t) 71 @;m(z‘) — TOBBIIIEHHE M CHIDKEHWE TeMIIEpaTyphl Haulojiee HarpeTod TOYKM of6-
MOTKM, BbipaaeMble ¢opmymamu (5S—7) u (10 — 12), HO He A9 KO-
HEYHBIX 3HAYEHUN MHTEpRNOB BpeMEHW 4 U (3 — 5), a Kak (yHKUMA
HX HENPEPBIBHOTO N3MEHEHUA B 3THX MHTEpPBAJIaX.

2.4.4. TIpumep pacyeta O, ; 1 F (6e3 npuMeHerma DBM) npubBeaeH B MpHIOXKEHNH 6.

25. PacyeT IOMYCTUMBIX HaTPY30K M MEepPperpys3ox

2.5.1. PacyeT MakCHMANILHBIX JONYCTHMBIX HATPY30K M IEPErpy3oK IMPOBOIUTCA B ABYX CIIYYAsIX:

C UENLI0 MPOBEPKU AOTYCTUMOCTH TIperioNaraeMoro rpadHKa HarpyskH,

C LIeJIbIO ONPEACNIEHHSI BOIMOXKHEIX BAPHAHTOB JBYXCTYIIEHYATBIX CYTOUHBIX rpa@UKOB HAIPYIKH C
MaKCHMMAIBHBIMH K, IIPH PamIMYHBI 3Ha4eHUAX K| M A.

2.5.2. PacyeTHYIO MPOBEPKY HOMYCTHMOCTH JIIOGOr0 MpeoGpa3’oBaHHOTO B IIPAMOYTONbHYIO GopMy
3aJaHHOTO rpadrka Harpy3ku HeoOX0IUMO BBIIOIHATE 110 dopMynam (15 — 18) pacuera GTHOCHTENLHOIO
M3HOCA BUTKCBOU M3CIAINH.

2.5.2.1. Tpaduku Harpy3ku, IpH KOTOPEIX F < 1 W He IIPEBHILAIOTCA COOTBETCTRYIONNE OIPAHITYE-
HWA no 1L 2.1.3, cepyeT OTHOCHTD K rpadHKaM JOMYCTUMBIX CHCTEMATHUECKNX HAIPY30K.
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2.5.2.2. T'paduky HATPY3KH, IIPU KOTOPBIX F > 1 U He TIPEBEIMIAIOTCSA COOTBETCTBYIOIIUE OTpaHde-
HuA 110 1. 2.1.3, ciemyeT OTHOCUTD K IpadukaM IOITyCTUMBIX aBapUIHBIX IIEPETPY30K.

2.5.3. PacyeT MaKCUMAaJIbHBEIX MOIYCTMMBIX CUCTEMATHIECKNX HATPY30K M aBAPUITHBIX IIEPETPY30K
JIBYXCTYIIEHYATOTO CYTOUHOIO rpaduka Harpy3kKu HEOOXOIUMO BBIIOJIHATL UTEPALIMOHHBIM METOIOM,
onpegaenas K, o popmynam (2—4), (5—7), (10—12) u pasencrsa (18). Takoil pacder cilellyeT BBIIOIHATh
Ha DBM B cOOTBETCTBUU ¢ OJIOK-CXeMaMU IIPWIOKEHUS 7.

(A3menennas pexakmusa, U3zm. Ne 1).

2.5.4. TlpemBapuTenbHOe PUOTIDKeHHOE (6€3 BLIIIOTHEHMS PACUETOB) OIIPENeIeHNE JTOITYCTUMBIX
K, IBYXCTYIIEHYaTOTO CYTOYHOTO rpahvka Harpy3Ky ¢ y4eTOM OIPaHMYEHMI 110 11. 2.1.3, Ho Oe3 ompenesre-
HUA OTHOCUTEIBHOTO M3HOCA BUTKOBOM M30JIAIINH, TOITYCKAETCS ITPOBOIUTE 110 TpahuKaM IPIOKEHUS 5.
ITo HaitneHHBIM M3 rpaUKOB 3HAYECHUAM IIPEBBLILEHNN TEMIIEPATYPEL Oy o Spyur 3 4 ¥ IPMHATOMY MIIN
PACCYMTAHHOMY B COOTBETCTBUM C IPMIIOKEHUEM 2 3HAYEHUIO O, CIIEIYET OIPENEIIATD:

®M. h 9M, h + ®0xn; (19)
®HHT‘ h 8M. h + 81-11-1T. M. h + ®oxn= (20)
a 3aTeM IIPOBEPUTDL COOIIOAEHNE YCIOBUA O 5 <Oy o U O , <O o

3. HOPMbl MAKCUMAJIBHBIX JOITYCTUMBIX CUCTEMATHYECKUX HAI'PY30K
TPAHCOOPMATOPOB

3.1. BTabn. 1 — 7 npuseneHs! 3HaueHUA K, U A U4 CyTOYHOIO IBYXCTYIIEHYATOro rpaduKa Harpys-
KU TpaHC(hOPMATOPOB IIPY Pa3INYHbIX 3HAYeHUAX K] U @, PACCUNTAHHLIE B COOTBETCTBUY C IIPHIIOXKE-
HEIEM 7.

Taonuma l
Opxr = —20 °C

MuJl A

h,q K, 1ipu 3navenusx K, =0,25—-1,0 K, npu 3navenusax 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

5

0,5 + + + + + + + + + + + + | 1,851,821 1,78 | 1,74
1,0 + + + + + + + + 1,79 | 1,77 | 1,76 | 1.74 | 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

40 | 1,70 | 1,69 | 1,67 | 1,66 | 1,64 | 1,62 | 1,60 | 1,57 | 1,47 | 1,46 | 1,46 | 1 45 | 1,45 | 1,44 | 1,43 142
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 | 1,36 | 1,36 | 1,36 | 1,35 | 1,35
120 | 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

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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Tadonuma 2
Oy = — 10 °C

Mu [ I

h, d K, npu 3Havennax K; = 0,25 —1,0 K, npu 3navenmsx 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 + + + + + + + + + + + 1,80 1,77 | 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 19511,92 190 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 | 1,48 | 1,47 | 1,46 | 1,45 | 1,44 | 1,42 | 1,40 | 1,34 | 1,34 | 1,34 | 1,33 | 1,33 | 1,32 | 1,32 | 1,31

80 | 1,41 1,41 |1,40|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 1,34 | 1,34 11,33 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 | 1,23 | 1,23 | 1,23 | 1,23 1,23 | 1,23 | 1,23 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20 | 1,20

Taonuma 3

Mu [ AL

h, 4 K, nipu sHavenmsx K, =0,25—1,0 K, npu 3Hayenusix K, = 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 | 09 1,0

0,5 + o+ o+ 2 w2+ 1977 L5 1L,72 ] 1,69 | 1,66 | 1,61 | 1,56
1,0 + L+ |+ |+ |+ [1,9]191]1,8|1,65]|1,63|161|1,5 | 1,57 | 1,54 | 1,51 | 1,46

2,0 | 1,8 | 1,83 1,80 | 1,77 | 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
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
80 |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 | L,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

Taonuma4
Oy = 10 °C

MuJl A

h, g K, nipu snagennsax K, = 0,25 — 1,0 K, npu 3nagenunax K, = 0,25 — 1,0

025 04 [ 05|06 |07 ] 08109 ]| 1,0 0204105106107 /| 08109 ]| 10

0,5 + |+ |+ |+ |+ |+ |+ | 1,84 1,71 1,69 1,67 |1,64| 1,61 1,57 1,52 1,44
1,0 + |+ | + [200]1,94]1,8 | 1,76 | 1,60 | 1,57 | 1,55 | 1,54 | 1,52 | 1,49 | 1,46 | 1,42 | 1,35
20 |1,76 11,73 |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|1,311,30|1,29(1,27 | 1,24 1,20 | 1,21 | 1,21 | 1,21 | 1,20 | 1,20 | 1,19 | 1,18 | 1,15
80 |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
24,0 | 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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Tadnuma 5
Opy = 20 °C

Mu I Al u 10

h, 4 K, npu 3Havenusx K, =0,25 - 1,0 K, npu snayenusx K; = 0,25 — 1,0

025 04 | 05 | 06 | 07 | 08 | 09 | 1,0 | 0,25| 04 | 05 | 06 | 07 | 0,8 | 09 | 10

0,5 + |+ |+ | 4+ | + 1,98 1,81 1,00]| 1,63 1,60 1,58 | 1,55 1,52 | 1,47 | 1,41 | 1,00
1,0 + 1,97 | 1,92 | 1,87 | 1,80 | 1,71 | 1,57 | 1,00 | 1,49 | 1,47 | 1,45 | 1,43 | 1,40 | 1,37 | 1,31 | 1,00
2,0 | 1,66 1,63 | 1,60 | 1,56 | 1,51 | 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] 1,34 1,32 1,29 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(1,24|1,23|1,21|1,20| 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| 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 | 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

Tadbnuia 6

Opxr = 30 °C
Mu I AL n 0

h, 4 K, mpu snavenmsx K, = 0,25 - 1,0 K, npu 3HaYCHMSIX K, =025- 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 + + + + 1,92 | 1,76 | 1,27 | — 1,54 | 1,51 | 1,49 1,46 | 1,42 | 1,36 | 1,21 —
1,0 1,89 | 1,84 11,79 | 1,73 | 1,64 | 1,51 | 1,12 | — 1,41 (1,39 | 1,37 | 1,34 | 1,31 | 1,26 | 1,12 | —
2,0 1,551,552 11,48 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 | 0,94 | — 1,04 | 1,03 1,03 | 1,03 | 1,02 | 1,00 | 0,96 | —
12,0 1,02 1,021,001 |1,00]0,99|0,97[092| — [0,99]0,99|0,99|0,99|0,98|0,97 | 0,94 | —
24,0 0,91 {0911]0,910,9110,91]|0,91]0,91 — 10,92(09210,920,92|0,92|0,92|092| —

Taonuia 7
Ooxx = 40 °C
Mull AL u L0

h, 4 K, npu 3Havyenmsx K, = 0,25 — 1,0 K, npu sHayenusx K, = 0,25—-1,0
0,25 | 04 | 05| 06 | 0,7 | 0,8 | 09 | 1,0 |025| 04 | 05 | 06 | 0,7 | 0,8 | 09 | LO
0,5 + + 1,94 | 1,84 | 1,69 | 1,26 | — — 1,45 (1,42 |1,39 (1,36 | 1,31 | 1,19 | — —
1,0 1,75 11,70 | 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 | — — 1,18 | 1,17 | 1,15 | 1,13 | 1,10 | 1,01 — —
4,0 1,17 { 1,15 1,13 | 1,09 | 1,04 | 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 | — — 10,990,991 0,98 | 0,97 | 0,96 | 0,91 — —
8,0 1,00 { 0,99 | 0,98 | 0,96 | 0,93 | 0,85 | — — 10,96 095(095({0,94|093|0,8 | — —
12,0 0,93 10,92 0,91]0,90|0,88 | 0,84 | — — 10,91(0,9110,9110,9 | 0,89 | 0,87 | — —
24,0 0,82 10,820,82(0,82]0,82 0,82 | — — 10,84|0,84|0,84 0,84 |0,84|0,84| — —
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3.2, HopMbI pacCUMTAHBI B COOTBETCTBHH C pasd. 2 IO CICIYIOIMM 3HAUeHUAM IIapaMeTpOB HOMU-
HAJIBHOTO peXUMa TpaHC(HOPMATOPOB:

Syt o = 00°C; t=34,x=09uy=1,6 — ma TpaHchopMaTopoB ¢ BHAaMK oxraxaeHus M u JI;
IOIYCKAETCHA MCIIONIB30BAHME HACTOSALINX HOPM 1 WIS TPAHCHOPMATOPOB, ¥ KOTOPEIX 3, oy = 39 °C;

9y woy = 40°C; t=24; x= 1.0 uy = 1.8 —nna TpaHcopmaTopoB ¢ BUOaMH oxnaxaeHusa 11 u 11,

d = PK, HOMX‘PO, HOM = 5

3.3, O6oszHauyeHue (+) yKasbIBAeT HA TO, YTO LTA AAHHOTO PEe:KMMa HArpy3KH pacueTHOe 3HaueHUe
K, > 2,0, Ho monycKaercs ero modoe 3HaYeHUe B MHTEpBaIe 1,5 < X <2,0 1Mo conTacoBaHHUIO ¢ U3TOTOBHU-
TeJeM TpaHcopmartopa. IlogyepkHyTeIe 3HaYEHUS K> TaKKe HOIYCKAIOTCA TIPH 3TOM Ke YCJIOBHH.

3.4. s npoMeXyTOYHBIX 3HAUYCHHH Kq 11 ©,,,. T.€. B HHTEPBATE MEXIY YKa3aHHEIMM UX 3HAYeHH-

AMHM B Tabnuuax, K, clIemyeT onpeldenaTh JVHEHHOH MHTEPMOIALMEN 3a HCKIIOUeHHeM CllydaeB, KOTOa
h > (24 — 4r).

4. HOPMBI JOIIYCTHMBIX ABAPUMHBIX IIEPETPY30K TPAHC®OPMATOPOB

4.1. B Ta6n. 8 — 14 npriBeacHBI 3HAYEHHUA AOMYCTUMBIX aBAPUIHBIX NEPerpy3ok K, B 3aBUCMMOCTH
OT 3HAYCHHMA HAYAIbHBIX HArpy30K K| NpH PasIHYHbIX 3HAYCHUSIX TeMIIepaTyPhl OXTAKIAIOWEN CPembl
Ouxy AT TpaHcOpMaTOPOB KJIaccOB HanpspkeHHA ao 110 xB sxumouynrensHo.

Ta6bnuua 8
==20"°C

G)DX)I

MnlI A0

A 4 K, npu pasmMIHEX 3HaYeHuAx K; = 0,25 - 1,0 K, npyu pasnuiHbIx 3HaYeHuax K, = 0,25 — 1,0

025 | 04 | 05 06 | 0,7 | 0.8 | 0.9 1,0 1025| 04 | 05 ([ 06 |07 | 08| 09 1,0

05 [202020/(20(20|20/[2020]|20/(20/[20/[2019|19]|19]19
10 [20(20/(2020|20]20/[20/[20(19|19]|19]|1,8|18 |18 18]18
20 (202020202020 20|20| 07 |7 |07 |07 07| ,7] 0,717
40 |19 | 18|18 |18 |18 18| 1,8 1,8| 16|16 16| 1,616 16| 16]|16

6,0 L7 (37 (L7 | 4L,7(0L7 L7 4,7 4L,71,6|1,6|16]16]1,6]| 16| 16|16

2

8,0 L7 (37 (L7 | 4L,7(0L7 L7 4,7 4L,716|1,6|16]16]1,6]| 16| 16|16

120 |16 |16 | 16|16 |16]16 1616|1515 1,5|15]1,5/|1,5]|1L5][1L5
240 | 1,6 | 16|16 | 16| 16|16 | 161615 15 |1,5|L5|L5|L5]|L5]L5

TaGnuua 9
O = —10 °C

Mull Al

h, 4 X, npu pasmranen sHavenwx K, = 0,25 - 1,0 K, npu pasmuyne snavennax X, = 0,25 - 1,0

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

05 (2020202020 20202019 19|19 19]19]L1,8]18] 18
1,0 | 202020 20/[20/[20(20[20/|18 |18 18]|18| 18| 17| 17]|L7
20 (20202020 [20[20[19]19 |47 |17 | 1L7]|16]|L6]|1,6]|16]|L6
40 |18 |18 |18 |18 | L8| L7 17| 76|65 1S5 | LS5 L5 1515
60 | L7 | 1,7 1,7 1616|1616 161,515 15]15][1L5]L5]15]L5
80 | 1,6 | 1,6 | 1,6 1.6 16| 1616|1615 15| 15]15][1L5]L5]15]L5
120 | 1,6 | 1,6 1,515 15[ 15]15/]15|1,5/|15|15/[15(15]L5]15]L5
240 | 15| 1,5 L5 151551515 L5 LS| LS| 15| L5 LS| 1,5 LS

ke
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Taonuma 10
Opxr = 0 °C

Mu [ Aan

h, q K, nipu pasnmmynbX 3HadeHusax K = 0,25 — 1,0 K, nipu pasnuyHbX 3HadeHusax K; = 0,25 —1,0

025] 04 | 05|06 | 07 08 ] 09 | 1,0 02| 041 051/ 06 | 07 | 081 09| 10

05 201202020120/ 20 /20201919 1,8 1,8 1,8 1,8/ 1,7] 1,7
10 12020020 20/[20]20/020/[20/| 181,714,717 1,7 1,717/ 16
20 201200201919 19 1,9 | 1,8 1,6 /| 1,6 1,6 | 1,6 /| 1,6 | 1,6 | 1,6 | 1,5
40 | L7170 1,717,717 16| L6 1,50 1,5 1,5 1,50 1,5 1,5 1,5 1,5
60 | 1,6 | 1,6 | 1,6 | 1,6 | 1,6 1,5 | 1,515 1,5 1,515 1,5/|1,5] 15 1,5/ 1,
80 | 1,5 |15 1,5 1,515 1,5 1,515 15| 1,515 1,5/]1,5]15 1,5]|1,5
120 | 1,5 1,5 1515 1,515/ 151,515/ 15/|1,51515]|1,5]|15]15
240 | 1,5 1,515 15| 1,515 15| 1,515 1,5/[1,5]15 15| 1,5/|15]15

Tadbnuma 11
Opxy = 10 °C

Mu [ Al m O

h, q K, mpu pasnuyHbX 3HadeHnax K, = 0,25 — 1,0 K, mpu pasnuyHbX 3HaYeHnax K; = 0,25 — 1,0

025| 04 | 05|06 | 07 0809 1,0 02| 041 051/ 06 07 | 081 09 | 10

05 | 2020020202020 20/ 20| 18|18/ 1,818/ 1,7/ 1,7 1,7/ 1,6
1,0 | 200200202020/ 2020 /19| 17|17 1716|1616 16/ 16
20 | 1,9 191,919 1,8 1,8 18| 1,7 16|15 1,515/ 1,5]|15|15]15
40 | 1,6 | 1,6 | 1,6 | 1,6 | 1,6 | 1,6 | 1,5 | 1,5 | 1.4 | 1,4 | 14 | 1,4 | 14 | 14| 14| 14
60 | 1,5 1,5 1,5 1,5 15| 1,5 14| 14|14 |14 14|14 14| 14| 14 1,4
80 | 14| 1,4 | 14| 14 | 14| 14| 14| 14| 14|14 14|14 14| 14|14 14
120 | 1,4 | 14| 14| 14| 14| 1,4 14| 14| 14| 1,414 14|14 14|14 14
240 | 14| 14| L4 14 14 14 14 14 14 14| 14 L4 14 14| 14| 14

Taonumma 12
Our = 20 °C

Mul A u IO

h, dq K, mpu pasnuyHbx 3Hadennax K, = 0,25 — 1,0 K, mpu pasnuyHbx sHadennax K; = 0,25 — 1,0

025| 04 | 05|06 | 07 0809 1,0 025|041 051/ 06 07 | 081 09 | 1,0

05 | 2020020120120/ 20 20120/ 1,717 1,7 1,7|1,7] 16| 16|15
1,0 | 2020 ]20]20/20/]20 18| 1,816/ 1,6/ 1,616/ 1,6 | 15| 15/ 1,5

20 | 1,8 18| 1,818 | 1,7 1,7 1,7 1,6 15| 1,5/ 15|15/ 1,5 14| 141/ 14

40 | 1,5 015 1,515 1,5 14 | 14| 14| 14| 14| 14| 14| 14 14| 14| 14

60 | 14| 14 | 14| 14 | 14| 14| 1413|1414 | 14| 14|14 14| 14| 14
80 | 1,3 13 1,3 1,3 131,313 13|14 |14 14| 14|14 | 14| 14| 1,4
120 131,313 131,313 1,313 | 14|14 1414|1414 14 14

20 |13 13|13 1,3 13| 1,3 1,3 |13 | 1,4 | 14| 14| 14| 14| 14| 14 | 14
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Tabnuma 13
Ouxr = 30 °C

MuJl Al IO

h, g K, mipu pasmiyHbx sHateHusax K; = 0,25 — 1,0 K, mipu pasmuaHbx 3HaveHusax K; = 0,25 — 1,0

>

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

> 3 B 3 3

0,5 | 0,6 0,7 | 0,8 | 09 1,0

3 3

05 [201]20 20 20/20/|20/[20|19 1,7 16|16/ 16| 16 1,515 15
L0 1200201202019 1918|147 1,5/|15/|15 15 1,5 15| 14| 14
20 |18 1,7 1,7 1,7 1,6 1,6 | 1,5 14| 1,414 14 | 1,4 14| 14| 14| 1,4
40 |14 | 14 | 1,414 1,413 1,30 1,3 1,3 1,3 1,3 1,30 1,3 1,313 1,3
60 | 1,313 1,3 1,313 1,313 121313 1,313 1,313 1,3]13

80 | 12| 12|12 121,212 1212|1313 1,3|1,3|13|13]| 13|13

s

12,0 121212121212 }12(12}13 |13 |13 |13 |13 | 13| 1,3 13
24,0 12121212 1212121213 |13 |13 | 13| 13| 1,3 | 1,3 | 1,3

Tadoauma 14
Ouxr = 40 °C

Mu I Al v IO

h, 4 K, nipu pasmmunbx 3sHadeHusx K; = 0,25 - 1,0 K, nipu pasnuunbx 3HaveHusx 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

05 | 2020020202020 19 1716 1,6|15/|15/|15 15| 14/ 14
L0 120 1,91,919 18|17/ 16| L4 1,5|1,5/|14]| 1414|1414 13
20 | 16| 16| 1,6 15| 1,514 13| 13| 14|14 13|1,3|13]1,3]13]|13

40 |13 131,313 (121212 1213 1313|1313 13| 13|12

6,0 121212121212 |1,1 /|11 |12 |12 | 12|12 | 1,2 | 1,2 | 1,2 | 1,2
8,0 121,115,111 1,101,101, 1,1 }1,2)12|12|12|12 12|12 12

120 L1 L1 L1 L L L L1212 12 12 12 12 12 1,2

s

24,0 L,y 1,0, 11,111 )1L,2)1,2) 1,2 15,2)1L,2) 1,2 1,2 01,2

4.2. 3HavyeHUS CYTOUHOTO OTHOCUTEILHOTIO M3HOCA F BUTKOBOM U3OJSALUMN VTSI CYyTOUHOTO JABYXCTY-
IIeHJIaToro rpachrKa Harpy3KU JaHBI B IIPWUIOKEHIH 8.

4.3. HopMbI pacCYUTaHBI B COOTBETCTBUU C pa3i. 2, ITO IIpeAeTbHBIM 3HAUCHIAM ITapaMeTPOB HOMM-
HAJIBHOI'O peXyMa TpaHchopMaTopoB, YKA3aHHEIM B II. 3.2.

4.4. Ilpumep. OmpenenuTs TOIMYCTUMYIO UIMTENBHOCTh aBapUiiHON meperpysku K, = 1,8 mpu Ha-
yanpHO! Harpyske K; = 0,9 npnm temreparype oxynaxpawomeit cpeant O, = 0 °C mia tpancdopmaropa
TMH-6300/110.

ITo a6 10 (mpu O, = 0 °C) Haxomum m1g K; = 0,9 rpady, rue K, = 1,8. JlommycTumoe BpeMsi TaKOi
neperpy3ku pasHo 2,0 4.

4.5. Jlns tparchopMaTopoB KIAcCOB HalpsokeHus cBaiine 110 kB mpu Temirepatype oXJtaxmgaronreit
cpenpr He Oosee 20 °C HeoOXOIMMO IIPMMEHATL HOPMEI Ta0J1. 8—14, HO 11 3HaYeHUa O, YBEJIMYEH-
Horo Ha 20 °C. s temmeparypsl oxnaxgaomei cpemst 30 °C u 40 °C 3Havenusa K, OIPENENATh IO
tabm. 15 u 16.
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Taonuima 15
Opxr = 30 °C

Mu [ Al n O

h, 4 K, mpu pasnuynbx sHadennax K, = 0,25 — 1,0 K, mpu pasnuanbx sHadenmax K; = 0,25 — 1,0

025] 04 | 05|06 | 07 0809 1,0 02| 041 051/ 06 07 | 081 09| 10

05 | 2020202019 18 1,6 | 1,5
10 |19 1,818 17 1,716 15 15|14/ 14| 1414131313 13
20 | 16| 1,6 1,5 151,514 1413131313 1,311,312 1,211
40 |14 131,313 1,301,313 1,312 121212121212 12
60 |13 131,313 |13 121212121212 1212|1212/ 1.2
80 | 1,2 12 1212|1212 12|12 121,212 12|12 12| 12]|1.2
120 | 1,2 0121212 1212|1212 12|12 121,212 121212

240 | 1,212 1,212 1212 12 12 |12 12|12 | 12| 12| 12| 12| 1,2

1,7

b

L5 | 1,5

b b

1,4 | 1,4

b b

1,4

b

1,3

b

1,3

b

Ta6numa 16
Ouxr = 40 °C

Mu [ Al n O

h, q K, nipu pasnmuynbX 3Hadenusax K = 0,25 — 1,0 K, nipu pasmuyHbX 3HadeHusax K; = 0,25 —1,0

025] 04 | 05|06 | 07 0809 1,0 02| 041 051/ 06 07 | 081 09| 10

05 | 202019 18| 1,716 15 14|14 | 14| 141413131212
10 | 1,7 1,701,716 1,615 14|13 13 1,3 131313121212
20 | L5 151414 1413131212012 12]12 1212|1211
40 1,313 (1312121212121 1,1 L1 L1 L] L] L1 LT
60 | 1212121212 12| 4,1 111,111 1,1 |11 L1 1,111
80 | 12|12 | 1,1 | 1,1 L,1 1,1 ,1 Ll Lr Ll L L L L
120 | 1,1, |1t L L L L1t
20 | 1,1 1,0 L1 L1l L Ll L L L L L L L L L

b b b4 b

(A3menennas penakums, Usm. Ne 1).
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HPHAOXEHHUE 1
Obszamendroe

MPEQOBPA3OBAHHE 3ANAHHOTO HJIH PEAIbHOTO HCXOMHOT'O TPA®HEA HATPY3KH
TPAHC®OPMATOPA B DKBHBAJNEHTHHH MPAMOYI'OJbHBIHA

1. 3agaHHEBIi HIH peaIbHH HCXOMHBIH rpadyHK HAarpy3KH B BUJIE 3aBHCHMOCTH M3MEHEHUA MOIHOCTH S, nepe-
JapaeMOH TpaHCHOPMATOPOM BO BPEMEHH, AOMKCH ORITH NMpeoOpa30BaH B SKBHBAICHTHBIH (B TETUIOBOM OTHOLICHHH)
MPAMOYTOJBHEIH rpadyK HATPY3KN NPOAOIKHUTENEHOCTBIO 7.

JIOTYCKAeTCA B KAYECTBS HCXOMHOTO rpadHKa HATPY3KH MCIIONBI0BATE IpadHK H3MCHEHHA TOKA Harpys3ku I Bo
BpEeMEeHH.

2. TlpeoGpa3opanme HCXoAHOTO TpaduKa HATPY3KH B SKBHBAJCHTHHIA MPAMOYTOIBHHNA B COOTBETCTBHH C
YyepT. | HeoOXOMMMO BRITOMHATL B CIEAyIOIEH MOCIETOBATEABHOCTH.

IIpeobpasopampe HCXOAHOTO IPAGEER NATPYSEH TpancdopMaTopa
B SEBHBAJICETERH ABYXCTYNCHIATSI DpaMoyronnmuii rpadux

X
Kmax

aty | 4t ' tn)

an, | akp | las,
~
.r‘.‘"
» T i .

1 — ucxomsuilt rpadMK Harpy3ku; 2 — DBYXCTYIIEHYATHIH PAMOYTOMBHBIA
rpadMK Harpysku

Yepr. 1

2.1. Ha ucxoaHoM rpacduke NPOBECTH JMHUIO HOMMHANBHOM HATpy3KH S, WIH HOMHHAIBHOIO TOKa [, .
2.2, TlepeceucHNEM IMHWH HOMAHATEHOM HATPY3KH ¢ HCXOMHRIM rpadrKoM Ha MPoAOKHTSIBHOCTH T rpadm-
KA BEIICAMTDH YYACTOK HAMOONBLICH MECPETPYIKM NPONOIDKUTEBHOCTRIO A'.

2.3, OcraBmyiocs YacTh HCXOXHOTO Ipadika HArpy3Ky pasOMTE HA # HHTCPBANIOB Af,, HCXOAS M3 BOSMOXHOCTH
IPOBECTH JIMHUIO CpefHel HArpy3KU B KaXAOM HHTEpPBANE, a4 3aTEM ONPEACNUTD 3HATCHHS S, Sy v 38,

2.4, HavansHylo Harpys3ky K, aKBUBaJeHTHOro rpadmka cieyeT paccuMUTHEBaTh o dopmMyne

K]_ = 1 Slerl + gAtz +ot .S,iArm . (1)
‘gﬂoh( Atl+Ar2 +...+ Atm

2.5, YuacTOoK meperpyskd 4 Ha HCXOXHOM rpadMke pasOMTh Ha p VHTCPBANOB Ak, HCXOAS H3 BOSMOXHOCTH
NPOBECTH JIMHAIO CPEAHEH HAIPY3KA B KAKAOM MHTCDBANC, A 3aTCM ONPEACHUTD SHAYCHHA S, 55, ..., Sp.
2.6. K3 axBuBaJIeHTHOTO rpathyKa MpeIBAPHTEILHO PaCCUMTHIBATH IO GopMye

"2 2 2
K=t J(s,) Ay + (5 Ak + .+ ()’ Aly ®

Al + Al + ...+ AR,

SHW
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3aTeM chenyer CpaBHNTH NONMyYeHHOe 3HaYeHHe K ¢ Kp,y HexoaHoro rpadmka Harpysku; ecnd K3 > 0,9 Ko, TO Cie-
ayer npuHEMAaTh K3 = K3; ecmu K3 < 0,9 X,¢, TO clleyeT MpHHMUMATE K3 = 0,9 K .., 4 MPOAODKHTSIBHOCTD NEPErpys-
KM /i B 9TOM CNy4Yae CASAYET CKOPPEKTHPOBATh MO dopMyne

h= (Ké)z K .
(09K’

3. Ecmu xapakrep HcxomHoro rpadHka HarpysKd He TIO3BOJIAET BRIIOJHHKTE [IpeoGpa3oBaHns ero B ABYXCTYIIEH-
YaTHl (HaOpUMep, IIPH IPHMEPHOM PAaBEHCTBE HECKOJIBKIX MAKCHMYMOB NEperpy30K) WIH NP HEOOXOAMMOCTH 10-
BHILIEHHOX TOYHOCTH ONPEACNICHHA HONMYCTHMOTO PEXHMA ICPEIPY3KM PACYSTOM MO pasf. 2, TO TAKOH HCXONHBIH
rpaduk HeOOXOAMMO MPEACTABHTE MPAMOYTOABHOM JJOMAHOM JIAHUCH, YCPEAHAIOIICH HATPY3KY IO BCEM MHTEPBANAM
At; IpogoXUTeNbHOCTH T rpadka HarpysK, KaK DOKA3AHO HA IPHMEPe YepT. 2.

3

IIpeoGpasosanne HCXOMHOre rpadHEA B IKBHBAICHTHMI
MBOTOCTYINCHIATHIH OPAMOYTO/IbHLIHA NpH HECKOJILEHX
MAECHMYMOB DIEperpy3oK

1T AN, A

~ N

L

'ﬂ%;’m

/ ' \ ' 1

] ] N .
ZEN IR | .

H ]
s | . l
( ! ] ! ) [] 1

F ] ' J-

At,‘ tz A_tn"

1 — HexomHpi rpadHK HATPY3IKH; 2 — SKBHBAICHTHHH MpAMOYIOIbHELG rpadMK HArpy3KH

Yepr. 2

TPHATOXERHE 2
Obazamenvroe

ONPEAEIEHHE PKBHBATEHTHON TEMIIEPATYPBI OXJIAXAAIOIIEN CPENBI

1. OKBHBAJICHTHas TEMIICPATYPa OXNaXNAIOMEH Cpelb — 5TC TaKasd YOIOBHO NMOCTOAHHAS 32 NPHHATOE BPEMS
TEMIIEPATYPa, IPH KOTOPOH H3HOC BUTKOBOH H3OJLIIIMN OOMOTKH paBeH H3HOCY €€ 3a TaKoe Xe BpeMs1, HO NpH H3MeHA-
I0ILIeHCA TeMIepaType OXIAXAAIONIEi Cpelhl.

2. DKBMBAJCHTHYIO TCMIICPATYPY 34 MIOGO0H NMPOMEXYTOK BPEMEHH {CYTKH, MECALL, CE30H, Iof) CNeayeT onpeae-
JISTh 1O popMyne

0, =20-1g [%(29010..1/6 +28ma/6 | 260'",”/6)] ;

e 7 2 12 — KOMMYECTBO paBHBIX HHTEPBANIOB MPOMEXYTKA BPEMEHH;
HATIPHMEP: IS CYTOK — YACHI, IS MECALICB — CYTKH, JUIS Ce30Ha — HeAesH, IS TOAA — MECSIITH;
0.1, Qoxn2, Ooxn.n — TEMIICPATYPA OXNAXAAOLICH CPEAH MO KAXAOMY MHTepBaiy, °C.
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3. Temmeparypy oxIaXJalomel cpefbl MO KaXIOMY HHTEPBAY cledyeT TIPMHHMATL CPefiHel, eCliH U3BECTHO,
TTO ©¢ H3MCHCHHUE 34 HHTCPBAN HE NpeBRiaeT 12 "C, WK SKBHBAICHTHOM, PACCIMTRBACMOMN IO BHILIECNIPHBSICHHOH
dopMyne ¢ pasaencHHEM NHTEPBAIA HA €III¢ MEHBLINEG PABHRIEC YACTH, €CIM H3MCHCHHE TEMITEPATYPE 33 HHTEPBAN Npe-
Bemmaet 12 °C.

4. Ilpu OTPHIIATENIBHEIX 3HAYCHUAX CPCAHEH TEMIIECPATYPhI OXIAKAAIOLIETO BO3AYXA 34 HHTEPBAI CICAYCT NIPH-
HHMMAaTh CKOPPEKTHPOBAHHOE 3HAYCHHE O, ; B COOTBETCTBHH C YCPTEKOM.

I'padHK EOPPEETHPOBEH CpeAHMX 3HAYCHHME OTPHDATE/IHHBIX
TEMIOCPATYP OXJAXIAIMEre BOJAYXA

Saxs
-2 Lv/__—-
A
-7 )‘
25

- ~w - W -8 G,

1— ma tpaHedopMaTopoB ¢ BHIAMH oxiaxaerua M u IO
2 — o9 TpaHcdOopMATOPOB ¢ BHAOM oXIaXxacHusa AL

5. Cpemuee 3HaueHHE O, ; CNELYET ONMPEACSATh H3IMCPCHUAMM HIH IPHHUMATH JAHHKIE MCCTHOM METCOCTYX-
onl, win panHbie CHHIT 4. 11, pasaen A m1. 6 «CrpouTtensHas KIMMaTONOTHA H reotdm3uka» Foccrpoa CCCP.

6. HJomyckaeTca NMPYHHUMATh 3HAYEHHST TOMOBOM M CE30HHOM SKBHBAJICHTHOM TEMIIEPATYPH OXNAXAAIOIIETO
BO3IyXa TNIo HaceJeHHHM nmyHKTaM CCCP, nprBepeHHbIe B TabiDMIe.

DKBHBUICHTHAA TeMnepatypa, “C DKeHARANCHTHAA TeMMepaTypa, ‘C
HaceneHHulit myHKT HaceneHHBI MyHKT

rogosas | 3uMHAT* | JdeTHAS** roaopag | 3aMHAA* | JeTHET™*
AbakaH 8,7 -19,3 17,6 | Bonrorpan 14,5 - 79 23,0
AmaH 4,8 -20,1 14,6 |Bonorma 7,4 —10,8 15,5
AmMa-ATa 14,3 - 59 22,2 Bopkyta 0,5 —19.4 9.4
AHTKaH 18,6 - 03 26,3 | Boponex 11,0 — 84 19,0
AKTIOGHHCK 12,1 —14,1 20,9 | Bopouminosrpanx 13,3 — 59 21,2
ApXaHTeTBECK 5,8 —-11,4 14,0 |Tomems 10,4 - 58 17,7
AcTpaxaHp 15,7 - 53 24,1 Topbxuii 8,9 -10,9 17,1
AuMHCK 7,5 -16,7 16,3 |I'pommo 10,1 - 4,1 17,1
Aunxa6Gax 21,6 3,0 29,8 | I'po3nnui 15,0 - 23 22,8
Baky 17,8 49 248 |Iypoes 15,5 — 83 24,3
BapHayn 9.4 —16,4 18,2 | xamGyn 14,2 — 4% 22,1
BaryMi 16,1 7.5 21,6 | HdHenpomerpoBck 13,6 — 44 21,3
Benropox 11,5 — 6,7 19,3 | Honeux 12,6 — 56 20,4
Benopenk 6,9 —15,1 15,2 | Ayxunxa 0,2 —15,5 9.9
Bepe3sHuKH 7,5 —14,3 16,0 | Ayman6e 18,2 3,0 25,7
Butick 8,6 -16,9 17,4 | EpmaTopusn 14,8 0,8 22,1
BupoGumKaH 10,0 -19,0 13,9 | Epepan 16,4 - 1,9 23,9
BaaroBeleHCK 10,4 —19.,6 19,7 | XnmaHoB 13,6 — 41 21,5
BJaroBellieHCKOE 9,2 —16,8 17,9 | Xuromup 10,8 — 46 18,0
Bparck 7,1 —20,1 16,3 | 3anopoxne 13,8 — 40 21,6
Bpect 11,0 — 34 17,9 | 3ea 7.4 —20,1 16,7
Bpsmck 9,7 - 76 17,4 | 3upanoBck 8.4 =20,1 17,6
Byxapa 18,7 1,3 26,3 | UBanoso 8,1 -10,8 16,1
BepxosgHck 2,9 -20,1 13,2 | HraHopo-®PpaHKOBCK 10,9 - 37 17,7
BumbHIoC 99 — 44 17,0 | HUrapka 2,1 -20,1 12,0
ByHHHUA 10,7 — 49 17,8 | Axenck 10,1 -13,4 17,4
Burefck 9,4 - 6,7 16,9 | Upkyrck 7,1 -19,1 16,0
Bnanneocrok 10,0 —11,7 17,4 |Womxap-Ona 8,6 -12,5 16,9
BnagnMnp 8,8 —10,2 16,8 |Kazaun 9.4 -12,5 17,8
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ITIpodoancenue

DKBUBAJICHTHAs TeMIeparypa, ‘C

OKBUBAJICHTHad TemIepatypa, ‘C

HacesneHHBIH TyHKT HaceneHHBIH yHKT

TOIOBAst 3UMHSIS® | neTHsis** TONOBAsI | 3UMHsSISI* | JeTHsS**
Kamununrpan 9,8 - 24 16,5 Open 9,9 — 84 17,8
Kanuunuu 8,1 - 9,1 15,9 Openbypr 12,0 —13,4 20,7
Kamyra 8,8 — 8,9 16,5 ONMSIKOH 2,2 —20,1 12,4
Kannmamakima 4,5 —10,6 12,5 Om 15,9 - 1,6 23,5
Kaparana 10,1 —14,3 18,9 TTasnomap 10,9 —16,7 19,8
Kemeposo 7,8 -17,7 16,7 Ilenza 10,4 —-11,0 18,6
Kepun 15,1 0,4 22,6 IlepMb 8,2 —14,3 16,7
K3sbo1-Opna 16,3 - 7,7 24,7 TTerposaBojick 7,1 — 8,8 15,1
Kues 11,2 - 438 18,9 TTerporaBnoBck 8,8 -17,3 17,5
Kuposoban 17,1 2,5 24,4 [TeTporaBmoBck-
Kwupos 7,9 —13,1 16,4 Kamuarckuit 5,2 - 7,6 11,9
Kuposorpan 12,0 - 4,6 19,4 TTonrasa 12,0 - 59 19,7
Kuporck 2,9 —11,3 10,9 TIpxeBanbek 9,2 - 59 16,0
Kumuses 13,4 - 22 20,6 IIckoB 8,8 - 6,5 16,3
Koxweran 9,6 —15,1 18,3 [aturopex 13,1 - 30 20,7
KomcoMonbek- Pura 8,9 — 4,8 15,8
Ha-AMype 9,3 —20,1 18,3 PosHo 10,7 - 4,1 17,7
Koctpoma 8,2 —10,7 14,3 Pocros-Ha-[loHy 14,0 - 4,6 21,9
Kpacuonap 14,9 - 0,7 22,3 Py6rioBck 10,1 —16,5 19,0
KapcHostpck 8,0 —15,9 16,7 Pszanb 9,6 - 99 17,7
Kpemenuyr 12,3 — 45 20,5 CamapkaH 17,0 1,5 24,4
Kpusoii Por 13,3 - 4,1 20,9 CapaHck 10,0 —10,9 18,3
Kyii6pimes 11,1 —12,5 19,6 CapatoB 12,5 —10,6 21,0
Kypraun 8.8 —16,9 17,4 | CBepmioBck 7.8 —14,9 17,6
Kypran-Tiobe 19,9 3,7 27,3 CeMuIaIaTUHCK 12,0 —15,0 20,9
Kypck 10,6 - 7,7 18,4 Cumdeportonb 13,7 0,0 20,8
Kyrancu 16,8 6,2 22,8 CMOIEHCK 9,0 - 7,6 16,5
Jlenmnrpan 8,6 - 6,8 16,4 Cogetckas ['aBanb 6,5 —15.4 14,0
Jlumenx 10,9 - 89 19,0 Coun 15,7 5,9 21,9
Jynx 10,9 — 3,6 17,8 CraBporonb 13,5 - 25 20,9
JIbBOB 9,9 - 39 16,5 CyMraut 17,0 42 23,9
Maranau 2,5 —19,4 11,1 Cymsl 10,9 - 6,9 18,5
MarHuToropek 8,6 -15,5 17,1 Cypryr 5,6 —-19,9 14,9
Maxaukana 16,0 0,8 23,7 CyxyMu 16,1 6,5 21,9
Musck 9,5 -5,9 16,8 CHIKTBIBKAp 6,5 —14,1 15,0
MuHycuHCK 8,8 —19,3 17,7 | Taranpor 14,4 - 4,1 22,4
MupHbIit 4,6 —20,1 16,8 | Taitmer 7,3 —18,5 16,4
Morunes 9,7 - 6,5 15,1 | Tanaer-Kypran 13,5 —15,1 21,7
Momueropck 3,8 —-11,8 11,8 Tam6oB 10,9 - 95 19,0
Mocksa 10,1 — 8,2 18,00 | Tamwmu 8,2 — 4,2 15,3
Mypmanck 3,4 - 95 10,7 TamkeHnt 17,9 - 09 25,7
Hanpunk 13,3 - 3,5 20,9 | Tomnucn 16,4 2,2 23,5
Haps 8,8 —14,6 16,2 | Temup 13,3 —13.4 22,3
Hapssta-Map 2,0 —15,7 10,3 TepHomonb 10,6 — 42 17,6
Haxuuepans 18,1 - 1,5 25,8 | ToGombck 7,8 -17,0 16,6
HesunHOMBICCK 13,7 — 34 21,2 | Tomparmu 11,4 —11,4 19,8
Hioxawmit Tarmn 6,5 —14,7 14,8 | Tomck 7,5 —-17,8 16,4
Huxkonaer 14,2 - 25 21,8 Tyanice 16,0 5,2 22,4
HuxomaeBck-Ha-AMype 6,3 —20,0 15,1 Tyna 9,4 - 89 17,3
Hogropox 8,3 - 7,6 16,0 | TroomeHs 8,6 —15,3 16,2
HoBoky3He1k 8,3 —16,3 17,0 | Yxropon 12,9 - 1,1 19,6
Hogopoccuiick 15,8 3,5 22,7 Vman-Ynoe 8,3 —20,1 17,6
Hosocubupck 8,3 -17,7 17,2 | YibgHOBCK 10,0 —12,4 18,4
Hopumbek 0,7 —20,1 10,5 | Ypansck 12,5 —-12,8 21,3
Opecca 13,8 - 1,8 21,3 Yecypuiick 10,7 -17,1 19,0
Omck 8,4 -17,8 17,1 Yerp-Kamenoropek 11,2 —15,00 19,9
OpILKOHUKII3E 11,8 — 3,7 18,9 | Yda 9,9 —13,1 18,3
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IIpodonycernue
DKBHBATEHTHAA TeMIepatypa, “C DreuBaneHTHAA Temuepatypa, “C
HaceneHHBIHA TYHKT HacesmeHHbiit MyHKT
rofopas | 3uMHAA® | meTHAA** romosan | 3HMHAS* | JNETHAA**
Deprana 18,0 —0,6 25,6 |Yepermosen 7.7 —10,2 15,8
Opynse 15,0 -3,8 22,8 |Yepkaccu 11,7 -4,9 19,2
Xabaporck 10,8 —18,6 19,7 | YepHurop 11,1 —5,7 18,5
XauTh1-Mancuiick 6,7 -18,5 15,8 |YepHoBIBL 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
XMenbHHLK i 10,7 —4.4 17,8 | Bnucra 14,7 —-54 22,9
LenuHorpan 9,9 -16,3 18,8 | HOxHO-CaxaniHckK 7.5 -11,6 15,0
YebSoxcapb 9,1 -11,9 174 | fkyrck 6,4 -20.1 16,6
YenaGuHCK 9,2 —14,3 17.8 | Apocnasne 7.9 -10,6 15,8
* exabpp, IHBapb, (eBpaib.
**  HroHb, HIONb, aBLYCT.
TPHITOXEHHUE 2. (Namenenuan peganusa, Ham. Ne 1),
OPHAOXEHHE 3
Cnpaeounoe
Ta6nuua 1

Jonycrameie apapaiinsie neperpyssn TpaHcdopMaTopor* Ges yseTa HAIAALBOH (DPEAMIECTBYIOLIENH) HATPY3IKH

[Meperpysku, B BOJAX HOMHHANMBHOTO TOKA, B 3aBHCUMOCTH OT TEMIIEPATYPHI ONXIAKIAIOWETO BO3AYXA BO
BpeMs NCPErpy3Ku
H[I)JLOJI.XMWII)HOC‘I‘I;
MEPETPY3KH B TeYCHHE —20°C e o . - N ’
cyToK, 9 o RECRE 10°C 0°C 10°C 20°C 30°C 40°C

MO A (M, A A0 (M O] A0 (M, O O (M, A A0 | M O A0 (M, O OO
0,5 20 (19120 1,820 | L7 (20|16 (201,519 01,5 L,7] 1,4
1,0 20 (1,81 20 L,7 120 (16| 19|16 1,8 (L5| 17|14 14|13
2,0 20 (1,711,916 1,8 LS| L7 |1,5(16 |14 14|14 1,L3] 1,3
4,0 18116 | L7 1,5 (161,515 |14 1,4 14| 1,3 ]1,3](1,2]12
6,0 171161615 1L51,5 1414|1314 12]1,3] 1,112
8,0 171161615 (1,515 (14 (14| 1,3 | 1,4] L2 131,112
12,0 1,6 1.5 1,5 1,5 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 1,5 1,5 1,5 1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2

*  KmaccoB HampskeHUs a0 110 kB BKIOYMTENBHO.
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Tabnuua 2

TonycTHMbe asapriinibie neperpy3kd TpagcopMaTopos NpH Bbidope HX HOMBHANLHOH MOWBOCTH
IUTIA NPOMBIILIEHALIX NOICTARIAA NpA NpemeCTBYIOWEeH Harpy3ge, ae npespimatoiei 0,8

IMeperpy3Kki, B HOMAX HOMHHANIBHOTO TOKA, B 3aBHCHMOCTH OT SKBHBAIEHTHOH TeMIIEPaTYpHI
OXMaXKIaKero po3myxa*
[MpomoicxkuTenD-
HOCTB MePerpy3Ku _An e P o o . N .
B TCUEIHHE CYTOK, 1 20 °C 10°C 0°C 10°C 20°C 30°C 40°C
M A AT |M, )| A0 (M, A| A0 (M, x| A0, IT | M, T | A0, I M, X | OO, 0D M, 4| O, O
0,5 2,0 1,9 (20| 1,8] 20| 18] 2,0 1,7 2,0 1,6 2,0 1,5 | 2,0 1,5
1,0 2,0 1,8 (20| 1,7] 20| 1,7] 20 1,6 2.0 1,5 1,9 1,5 1,7 1,4
2,0 2,0 L7 (2016 19 ]1,6] 1,8 1,5 1,7 1,4 1,6 1,4 1,4 1,3
4,0 1,8 161,715 L7 (1,5]1,6 1,4 1,4 1,4 1,3 1,3 1,2 1,3
6,0 1,7 161,615 1,5|1,5]1,5 1,4 1,4 1,4 1,3 1,3 1,2 1,2
8,0 1,7 1611615 1,5(1,5]1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
12,0 1,6 LS| LS| L5 1,5 1,5] 1,4 1,4 1,3 1,4 1,2 1,3 1,1 1,2
24,0 1,6 IS 1,515 15|1,5]14 1,4 1,3 1,4 1,2 1,3 1,1 1,2
(HMsMenennan pepakuua, Ham. Ne 1),
HPHIOXEHHE 4
Cnpagounoe

TEIINIOBAM TTOCTOSHHASI BPEMEHU TPAHCO®OPMATOPOB

TIpu onpeneneHH AOMYCTUMBIX HATPY30K U MEPETPY30K PacieTHBIM METOIOM IIO pPasi. 2 CCAyeT IIPHHHMATH
3HAYEHMS TEIUTOBBIX [IOCTOHHBIX BpeMeHH, KOTOpbIe B cOOTBeTCTBHH ¢ ['OCT 11677 moIKHEL cofiepXaThes B Macop-
T¢ TpaHchopMaTopa. TIpy OTCYTCTBUAM TAKHX AAHHBIX B TACTIOPTaX TpaHCc(OPMAaTOpOB, BBIMYIICHHBIX IToche 1975 r.,
clenyeT MPUHIMATh 3HAUEHMSI TSIUIOBBIX MIOCTOSHHEIX BpeMeHH, IIPUHATEIE B pasx. 3.

st TpaHchOopMAaTOPOB, BEITYIEHHEX JO 1975 r., peKOMeHIOYETCS IPUHIMATE 3HAUEHIS TEILTOBBIX MOCTOSHHBIX
BpeMeHH TpaHchopMaTopa, MpHBeNeHHEIe B TabauULIe.

MomHocTs TpancopMaTopa, 3HadyeHHe TETIOBOH MOCTOSAHHOM
xBA

Bun oxnaxmeHus Briciee HanpsokeHue, KB

BPeMCHH
Ho 6300 pxmou. Ho 10 Bxmiou. 2,5
Ot 1000 xo0 40000 BKTIOU. 35 3,0
M, I Capiiue 40000 35 2,0
Ot 2500 mo 25000 BxIIOU. 110 3,0
Caeie 25000 110 2,0
AL, IT Jo 100000 Bxmou. Csbline 110 1,5
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HPHITOXEHHE 5
Pexomendyemoe

TPAOUYECKHI METOJ ONPEJEJIEHMS NMPEBBIIIEHHI TEMITEPATYPHI

1. Tpaduku gept. 1—4 #al0T BO3MOXKHOCTE, HE MPUGeras K BHIYMCASHUIM, OMIPEIeNHTh NPEBHIIIEHHS TEMIIEpa-
TYpHL 8, ¥ 8, . ,, [TO 3a71aBaCMBIM 3HAYEHUAM MCXONHbIX JJaHHBIX, HO ¢ MEHbILIE} TOYHOCTBIO IO CPABHEHHIO C pacye-
TOM.
2. Ecmx teMmeparypa HaumGonee Harp(..”roﬁ TOYKU OOMOTKH @, UNU TeMIlepaTypa Maciia @, B BEPXHHX CIOSIX,
omnpeaeNseMBIe A TIPEAIONAraeMbIX ABAPUITHBIX MePerpys3ok, IO YPaBHEHHIO
®

HHT

=0t 9y F Supn= O, + 9,

HHT. M BHT. M

6yIoyT NpeBBILIATh IIpeAeNbHBIE JOMYCTHMBIE SHAYCHI Oyyr, max = 160 °C M 8y max = 115 °C He Gonee yeM Ha 5 °C, 1o
Heo0XoAMMO TIONYIeHHBIE ¢ IOMOMNIBIO padpUKOB Pe3yILTATHI IIPOBEPUTDH PACYSTOM B COOTBETCTBHM C pasn. 2.

3. IIpuMep HCIIONB30BaHIS rpatiKoB.

3.1. OmpeaenuTh TeMIEPaTypy HauboNee HarpeTOH TOUKH OOMOTKH O, TpaHchopMaropa TMH 6300/110, pa-
6oTarolero o npeobpas’oBaHHOMY B JABYXCTYIICHYATBIH CYTOYHOMY rpadHKy HArpy3KH:

HayanbHas Harpyska X; = 0,57;

neperpyska X, = 1,42 B TeueHue 2 = 2 yu;

TeMIIepaTypa OXTaXIAioINero Bo3Ayxa MPHHUMAETCH CPpefHeCyTOqHOl, ©,,, = 16 °C (13MeHeHHe 3a CYTKHU He 60-
mee 12 °C).

3.2. HcxonHsle gaHHBIE TpaHChOPMATOPa B HOMUHAMBHOM peKiIMe:

[IOTEpH KOPOTKOIO 3aMbiKaHug P, . = 48,0 xBr;
OTepH XOIocToro xoma £, ... = 9,6 kBr;
OTHOLIEHHE MTOTePE d = P .0,/ Po o = 48,0/9,6 = 5,0,

IIpEBBIILIEHIIE TEMIIEPaTyPhl Mac/Ia B BEPXHHX CIOAX HaJl TEMIIEPaTypoil OXJIKAAIONIEro Bo3ayxa 3, ..., = 55 °C;
[IpEBBILLIEHIE TEMIIEPaTYpsl HaGoNee HArpeToil TOYKM OOMOTKH HaJ TeMIEpaTypoil Macla B BepXHIX ¢JOAX
SHH‘T. M.HOM 23’0 OC;
TeIUIoBas MOCTOSTHHAA BpeMeHH TpaHcdopMaropa v = 3,5 4.
3.3. IlpeBBileHHe TEMIIEPATYpPhl Maca 3,, ONpeeILIIoT O TpeM IpadHKaM, KaK [T0Ka3aHo Ha yepT. 1. M3 Touku
K, = 0,57 BepTUKanbHOH LUKAJBI IeBOTo rpadhika HYKHO MPOBECTH FOPH3OHTANBHYIO JIMHHIO [0 MEPECeUeHU ¢ JIMHH-
eif 4 = 5,0. 3areM caenyeT OMyCcTUTh BEPTHKAID A0 ITEPEceyeHH ¢ AMHMe 3, ., = 55 °C H CHOBa IPpORECTH I'OPH30H-
TaNbHYIO JTHHIIC IO JICBOM MIKAJbI cpeaHero rpadpuka. To e Hazo mpoaenath H Ha NpaBoM Ipadlike, HO HAYHHAA C
IPOBE/ICHHS TOPU3OHTAM Ha IIPaBoii nikanie: oT 3HayeHus K, = 1,42 no nuHuu 4 = 5,0 u 3aTeM uepe3 9, ., = 35 *Crno
MpaBoii MIKANBI CpeAHero Tpadika.
[MomyueHHBIE TAKIM 00pa30M TOUKM IIPABOM 1 JIEBOM IIKAN CPeAHEro rpadiika COeANHAIOTSI MeX Ay coboil npa-
MOIT miHuel. W3 Touky t = 3,5 U Ha InKane 3HAYSHHIT MOCTOSHHBIX BpeMeHH cpeAHero rpadHKa ¢laeayer NPOBECTH Io-
PH3OHTANBHYIC JIMHUIO 0 IIEPeceYeHUS C KPUBOI NUHHEH MPONOIDKUTENBHOCTH Meperpyskil 4 = 2 4; M3 TOYKHM HX
[IEPeCeYeHNA HamO OILYCTUTH BEPTUKAND A0 IIEPECeUcHUs e ¢ IHHUEH, paHee COeAIHHUBIUECH TOYKH IIpaBoil H JICBOI
LKA cpeHero rpaduka. [opHr3oHTaNbHAs [IpsAMast, POBEASHHAs ¢ 3TO TOYKH K /1EBOH LIKaJe cpeaHero rpaduka,
[epeceKkaeT ee B HCKOMOIt Touke 9, = 56,0 °C.
3.4. MakcuManbHAA TEMIIEPATYpa Macla B BepXHHX cnosax, °C

8, = 0, + 9, = 16,0 + 56,0 = 72,0.

3.5. IlpeBrIneHHe TEMIEPATYPH HauGolNee HAIPETOM TOUKH 06MOTKI 8, , HAL TEMMEpaTypoil Macia B Bep-
XHHX CNOSX onpefendercs mo rpaduky yepT. 3. M3 Touku K, = 1,4 ToOpH30HTANBHOM OCH IIPOBOANTCSA BEePTHKANBHO
BBEPX NpAMas JITHUA J0 IepECedeHus] ¢ KPUBOM, COOTBETCTRYIOIIEH 3y 1 \\ wou = 23,0 “C (HaxoAHTca nuHeiiHOH HH-
Teprnomameit Mexay yHuaMu 20 1 25 °C); 3aTeM FOPH30HTAND, MpoBeAeHHAd H3 TOYKH MepeceyeHIs], IepeceKaeT
BePTHKAJIBHYIO OCh Ipaduka B HCKOMOH Touke 3, = 40,2 °C.

3.6. Temmepatypa HauGoNee HarpeTol TOYKH 06MoTKH, “C

Opr = Oyt O, + 9, = 16,0 + 56,0 + 40,2 = 112,2.

HHT HHT. M
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TpadBK JA5 ODPEACHCERE Spyy. y IPH HEPLIPYIEAX TpaduE JAs ONpeRe/ICHHA Syyy, y UPE HEPEIPYSEAX
TPaBcHOPMATOPOS ¢ BEIAMH oxasxmesna M w JI rpanchopmaropos ¢ sapanm oxnaxaenns 1T » 1IN
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HOPHITOXEHHE 6
Cnpasoyroe

IIPAMEPKI PACYETA TEMIIEPATYPBI HAWBOJIEE HATPETOM TOYKH OBMOTKH U
OTHOCHTEIILHOTO H3HOCA BUTKOBOM H30JAIIAN (BE3 IIPAMEHEHUS D9BM)

1. Pacuethl @, H F NpoH3BOmSTCA W14 CYTOTHOTO IBYXCTYNCHUATOrO NPIMOYTONBHOTO rpadka Harpyixku
Tpascdopmaropa TMH-6300/110 mo 3HaYeHUsAM MAPAMETPOB, NPHBEACHHEIM B NPHMEPE NPHIOXECHHA 3.

1.1. Pacuer MakCHMalBHOTO 3Ha4eHUs Gy, °C, BHIoAAAeTCA 1o dopMynaM (5—7), (3), (9 u (12) n. 2.3 Beny-
yasix, ecmi 4t > 20,5 4

Oy = Oy + 8, 5+ S0 1 10 = 16,0 + 56,34 + 40,31 = 112,65,
_(1+ak2Y 1+dk}) 1+dk2\"
8‘”"[ 1+d ] +[9“-"°“[ 1+d e

0.9 0,9
lss[mz_] s [w] ].g_e—2/3.5)= $UT

1+5.057 °""+
1+35

A-e?7) = 55(

1+5 1+5

S k2 = amr mwow K3 = 231,421 = 40,31 °C.

Pacyer mMOXTBEPXAACT MPAKTHYECKH AOCTATOTIHYIO TOUHOCTD IPAPHUCCKOrO MeTORA, PHBEACHHOTO B MPHIOXE-
HMH 5.

1.1. (M3menenpan penasmma, Ham, Ne 1).
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1.2. AHaJIOTHYHO, HO HCTIONB3YA hopMynnl (2—4) u (10—12), pacCUNTHBAKT H OCTANBHEE XapaKTEPHHE TOY-
KM, 110 KOTOPEIM cTponTcs rpaduk @, (#), npuBeleHHBIH Ha deprexe. Ipaduk @, () comepXMT TpH yvyacTka:
4 — Y4aCTOK HEM3MEHHOM TeMITepaTypPEl, MPOAOJCKUTELHOCTBIO 24 — A — 4t =24 —2—4.3,5 = 8 9; 6 — y4aCcTOK NO-
BEILLCHHS TEMITCPATYPEI, NMPOJOCKUTEILHOCTEIO /2 = 2 4; ¢ — YYaCTOK CHIDKEHM TeMIICPaTyPhl, MPOAOIXUTCIEHOCTBIO
41=4.35=14u.

I'padBE HATPYIEH H COOTBETCTBYIOMEBE eMY FpAQHEH M3MepeHESA
TeMIEPATY P

451
K@)
4oL 1 V

&)
142,55
107,00

78,00
71,50
43,50

56,50
53,00

81,49
42,13
S W

20,00} :
15,00

PR EE—— .

s 2 227
Az,

Aty

L
N
-
-1 5
L)
P CLTE I I
g -

Q
o, 122
1~

1.3. OTHOCHTENBHHI H3HOC BUTKOBOH M30mAnMH F 33 CyTOMHR rpadhuk Harpysku, cornacHo dopmyne (16),
ABIACTCS CYMMO#i OTHOCHTE/ILHKX H3HOCOB F, 0 KOXIOMY HHTCPBANY Af, HA KOTOpHE pasaensercs rpabuk 6, (), B
COOTBETCTBHH C YKA3aHHAMH 1. 2.4.2.

YyacToK HEM3MEHHOMN TeMIIepaTypH IMPHHUMAETCS 32 OAMH UHTEPBAT A {;. YYacTOK NOBHINAIOLIEHCA TeMIepa-
TYPhl pasfieNserTcs Ha IBa MHTEPBANA Af, U Afy NPOJOIKHTEILHOCTIO 110 1 4 Kaxauid. [Tpy 510M BRNIONHAETCA YCIIOBHE
(A1, = AL) < 0,37, Y9aCTOK NOHMXAIOIICHCT TEMIIEPATYPHI Ppa3ieNIeTcd Ha NATh HHTEPBAIOB, U3 KOTOPHIX NCPBRIC ABA
Aty N Af; NPOAOIKHTENBHOCTEHIO MO 1 4 KaxOHii; ciaemylomue ABa HHTEpBaaa Af; U Af, IPONOIXHUTENBHOCTERIO MO 3 4
Kaxueit (3 < t) M NOCHeAHMI MHTePBAN Al — OCTaBlMecs 6 4.

1.3.1. B KaXnoM MHTepBaJe Af; IPOBOANTCS NOPH3OHTAIBHAA THHHSA CPEAHEH TEMITEPATYpH 6, ;, NepeceKalo-
a8 MHTepBaJI TaK, YTOOH BepXHAsA H HIKHAA IUTOLIATH, OTpaHHYHBagMble JINHHeH cpeaHell TeMIiepaTyphl H BepTHKa-
JUSIMH HHTepBaia, GRUIM OB MPHMEPHO PaBHBIMH.

ITo HaliilcHHEIM TAKHM IYTCM 3HAYCHHAM O, ; PACCIHTHBAIOTCA Fy:

Al 8
F, = 21 o®um1-98/6 _ S 5(518-99/6 _  00155;
172 24

At - 1 -
F, = 2% youn2-99/6 _ L 5027-99/6 _ 9226
2T % 0226
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Fo = 85 s@una-stire _ 1 510709876 _ g1
Y 24 T

F = ﬁziem_4—9s;{6 _ 1 2BI-99/6 _ () 00413

24 24
F, = %thﬂmﬂ._s_%}/ﬁ _ i 2PL-9/6 _ ( 00195;
F, - ;f -9 /6 _ 234 2634-981/6 _ () 00230
F = %216,“"_7—98}/6 _ % 26398116 _ () 00104:
Fy = 35 y0uns 9m/s _ 6 30 9876 _ g o138

T 24

24

OTHOCHTEIBHBII H3HOC BUTKOBOI M30JLIIMH 33 CYTOUYHBIN IpadMK HACPy3KI:

iy
F =) F =(0,00155 + 0,0226 + 0,118 + 0,00413 + 0,00195+ 0,00230+ 0,00104 + 0,00138) = 0.153
i=l

«HOPMAJIBHBIX CYTOK» H3HOCA.
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TPHAOXEHHE 7
Obazamenvroe

BJIOK-CXEMA PACYETA JOIIYCTAMBIX CUCTEMATHYECKHX HATPY30K

sui. wou? sml'r. HoM? d, emmﬁl

A, K-n T, h

O xr = Ooun + Skt + S kv

x
140K
3uh1=sum[ 1+d1

Gperrm, k1 = rerrnom = Suson) K

&

K, ONpeRenseTes na yenoBus:

O Oprs . 2 e~ Ouns 5 0%y~
Fe10=#=b-8e, "0 27 & atvlf2” &
24 2. *a 241
4 4 :
fol © ‘s (0= By + B 1 + O k2 = Bu ) (1~ 8™ + Bpursou — S K,
B an (0= Opn +8u 41+ G n = x) € 7 + Gumaron — Fusowd K ¥+

1+dk3)" e
B 12=Sunom 1+d |’ o= +@Gui=Sum(1-¢

" x-
1+dK
Sy 2= Snou (__“._d_{]

) B =B+ 8y +Bure - S i) (1 —e) ’

oy

1 smu n' = (Summ — Bunce K

1 vuennwnrs K,
Oum.n = Oun+ S 12 . *
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BJIOK-CXEMA PACYETA JOITYCTHMBIX ABAPHIHBIX IIEPETPY30K

s TpaschopMaTopoB KIACCOB Hanpmkennd 10 110 kB swnouurenno®

. 'sum'smmdaem::.

gnnn“'eo'm*’-.'g.i'*am,nn: _

Hd(

'a...h-(»,......-sm.a KX
' 1+ 0K3
am-am..[ oy
ann'suu*(&.n"anm)ﬁ-l"'")
Bumr 5= B+ Bromion = v - 31

- a1~ Pung 0
o _24-h-4x M‘—om‘ 1 3 -
== 2 5'{2 o,

1Y
2 3 I-‘_ +-21;.!2

Oy Bant D (e smm--*"mo..,.. e
. . 6"...-(0'0”*9:"*(9;:, ou.mla.‘h "’(Mm'almn)x¥

"8 <135
' md“,,sm' :

D 8ua585
m<a,,,,,;1m-

. o.,,sms .
14o<o_,,.s1m e

* st TpancdopMaTopoB KNaccoB HATIPKCHHA cBhine 110 kB Bee orpaHHYMBalOIHe 3HAMEHHSA Sy YMECHB-
s Ha 20 °C.

IPHITOXEHHE 7. (A3Menennan pepamaa, Ham. Ne 1).
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IPHTOXEHHE 8
Cnpasounoe

ONPEJEJIEHHE OTHOCUTEJBHOT'O H3HOCA BHTKOBON H30JIAIINHA
TPAHC®OPMATOPOB ITPH ABAPUIHBIX NEPEIPY3KAX

B 1a0n. 2—17 npUBEACHK 3HAYEHNS OTHOCUTENILHOIC H3HOCA F BUTKOBOH H3ONALEM ATA CYTOYHOTO ABYXCTY-
MEHYATOTO IPa@QuKa HATPY3KH ¢ PA3IHIHEIMK 3HaYeHmaMH K;, # 1 Ky npyu @, = 20 °C, a TakKe yKa3aHhl I'DaHMLE
NMpeIeNbHBX JOMYCTHMEX K NPH Pa3iHYHKIX 3HAYCHHAX Ogyn 1 Kj.

J1 onpeaeIeHIs1 OTHOCHTENILHOTO CYTOUHOI'O H3HOCA F BHTKOBOH H30JSLMM MPY By, # 20 °C HeoOGX0OUMO H3-
HOC, HAIeHHHIN MO TAaONHMLIAM, YMHOXUTD Ha KO3 PHLIMEHT £, 3HAYEHHS KOTOPOTO NpHBEAeHH B Tadm. 1.

Taonuua 1
Bozn 40 30 20 10 0 =10 =20
f 10,00 3,20 1,00 0,32 0,10 0,032 0,010

HopMEI paccuiTaHB B COOTBETCTBHM € Pa3l. 2 Mo NpeAeTbHEM 3HA9CHHAM NapaMeTPOB HOMHHAIBHOTO PEXHMA
TpaHCPHOPMATOPOB. YKA3aHHKM B 1. 3.2,

IIpamep. OnpeaenyTh OTHOCHTEALHBIH CYTOYHHI H3HOC F BHTKOBOH M30MALMHN NP JOMyCTHMON aBapHiHOM
nmeperpyske K> nposomxuTensHOCThIo # = 2 9 mus Tpancopmaropa TMH-6300/110, paGoralowero mno CyrTouHoMy
rpaduKy ¢ HayanbHOM Harpyskoi X = 0,7 M mpn TeMiepaType OXNaXmaoLICH Cpeanl O, = 10 °C.

ITo Ta6u. 4 HaxomM i K; = 0,7 1 6y, = 10 °C zonycTHMyIo neperpysky X; = 1,8. OTHOCHTENBHBIN N3HOC H30-
JIHLEH Npy >ToM Gyaer 21,19 - f= 21,10 - 0,32 = 6,78 «HOPMATBHBIX CYTOK».

JInA NpOMEXYTOUHBIX 3HavYeHU K, &, Oy U f, T. €. B HHTEpBANE MECXAY YKAAHHEIMH MX 3HAYCHHAMH B
Tabm, 1—17, K> 1 OTHOCHTCILHEI H3HOC BUTKOBON H30JALIHH CICAYET ONPEACIATh MNHEHHOH HHTePNONALINEH, 32 HC-
KIIOYeHHEM CNTYy4acB, Korga 7 > (24 — 40) 4.

g TpascdropMaTopoB KNaccoB HanpaxeHns cepie 110 kKB npu TeMiepatype oxnaxaaloweii cpea He 6onee
20 °C HeOOXOAAMO MPHMEHATH HOPME AT TEMIICPATYPR OXIAXAAIOLCH CPSAR, YBeITYeHHOH Ha 20 *C npotus ec 3Ha-
YCHMS, OTNpPEeNe/sICMOTO B COOTBETCTBHH ¢ 1. 1.4, JIng reMneparypH oxnaxgaomeii cpeant 30 °C u 40 °C 3uagenna F¢
yueToM Ko3(pduumenTa f npusBencHH B Ta6m. 18§—19.

Hopmel paccYMTaHbI 1O G10K-cXeMe NpWIoxReHns 7, rie uHaekcamu A, B, C, D, E, G yKa3aHH IpaHHLbI AOMyc-
THMBEIX [1€Perpy30K NpH 3HAYEHHAX TEMIISPATYPH oxXIaxaalolleit cpeau 30, 20, 10, 0, mumyc 10, mumyc 20 °C ¢ooTBeT-
CTBeHHO. s MpUBeNeHMsT HOPM K BUIY Ta0l. 2—17 rpaHHIIBI JOIMYCTUMEX MTEperpy30K CIeAyeT COSTHHHTD JHHUEH U
YKa3aTh <«IOIYCTHMO JC . . . ».

(Asmenennas penasmma, Ham. Ne 1),

Tabnrma 2
Mre
h=05y
Fnpu snavenmsx K| = 0,25-1,0u 9,,=20°C
y )
0,25 0,4 0,5 0,6 0,7 0,8 0.9 1,0
1,0 | 0,00 | 0,00 [ 001 | 0,010 [ 003 | 008 | 028 | 1,00
1,1 0,00 | 000 | 0,00 | 0,001 [ 003 | 0,09 | 0,29 | 1,03 Aomycrino
10 MAaKCHMAJIBHOTI'O
1,2 | 000 | 000 | 001 | 001 | 003 [ 0,09 | 030 | 1,08 snavenma O
1,3 | 000 | 000 | 001 | 002 | 004 | 010 | 032 | 1,14 4°C 0or20m0-20°C
1,4 | 0,00 | 000 [ 001 | 002 | 004 | 0,12 | 0,36 | 1,23 30°C
1,5 | 000 | 001 | 0,01 | 0,02 | 005 [ 0,14 | 041 | 1,37
1,6 | 001 | 001 | 002 [ 003 | 007 [ 0,18 | 0,5 | 1,60
1,7 | 001 | 002 | 0,03 | 005 | 010 | 024 | 066 | 2,01
1,8 | 0,02 | 003 | 0,04 | 008 | 016 | 037 | 095 | 2,75
1,9 | 0,03 | 005 | 008 | 0,4 | 028 | 062 | 1,52 | 4,16
20 [ 006 | 009 | 005 | 027 | 052 | 1,12 | 265 | 6,96
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Ta6nuna 3
Mna]J
=104
Fnpu 3nagermax K = 0,25-1,0 u ©,,= 20 °C
y.¢3
0,25 04 0,5 0,6 0,7 0,8 0,9 1,0
Jomycramo
1,0 0,00 0,00 0,01 0,01 0,03 0,09 0,28 1,00 A0 MakCHMAJIEHOIO
3HaYeHHA 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 [ 000 | 001 | 0,00 | 0,02 | 005 | o012 035]| 1,17 ¢ | 10°c or2
1,3 | 000 | 001 | 001 | 0,03 | 006 | 015| 041 | 1,34 no —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 0,05 0,08 0,13 0,24 0,50 1,18 3,15
1,7 | 0,00 | 0,10 | 0,16 | 0,26 | 047 095 | 2,12 | 527
1,8 0,14 0,23 0,35 0,57 1,02 1,98 4,24 9,99
1,9 0,34 0,54 0,81 1,32 2,33 4,47 9,29 | 21,08
2,0 0,85 1,33 2,00 3,23 5,66 10,72 || 21,92 | 48,52
TaGauna 4
Mna/J
=204
F nipn sHavermsix X) = 0,25-1,0mn 6= 20°C
y.o
0,25 0,4 0,5 0,6 0,7 0,8 09 1,0
JdonycTumo
1,0 0,00 0,01 o, 0,02 0,04 0,11 0,30 1,00 IO MaKCHMaNbHOTO
L1 | o0t om 0,02] 003 o006 o014 037 1,15 sHavueHus By,
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 0,53 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 9,67 13,89] 21,19| 34,33 | 59,12 108,63
1,9 | 1742 | 242 32,60 46,59 70,57 113,22 | 192,49 | 347,26
2,0 162,71 | 86,91 | 116,64 | 166,00 | 250,09 | 398,50 | 671,30 |1196,12
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Tabnuma 5
Mna/
n=40x
F nipy 3nagenuwsix Xy = 0,25-1,0u 0= 20 °C
K
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 JTOMyCTHMO
JTO MAaKCAMAJIBHOTO
1,0 0,02 0,02 0,03 0,05 0,08 0,15 0,35 1,00 aHaveHus O,
1,1 0,05 0,06 0,08 0,10 0,16 0,27 0,54 1,35 40°C 20 °C ¢°C —20 °C
30 °C 10 °C —10 °C

1,2 0,13 1,17 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 5,62 6,87 8,23 10,26 | 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

Mua/l
h=6,0u
F opu snavenmsix K, = 0,25-1,0 u ©,,= 20 °C IlomycThMo
.9 JO MAKCHMAILHOTO
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 IHAYCHUS ®ox:ﬂ
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 —10 °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 8,08
1,4 8,71 9,87 11,06 12,73 15,06 18,41 | 23,40 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




I'OCT 14209385 C. 31

Tadénuna 7
Mna/l
h=804
Frpu 3HaveHusix X; = 0,25—-1,0n @_,= 20 °C
JomycTumo
& A0 MaKCHUMAJIEHOTO
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 3HageHWS @,
10 om| ou| o3| o1s| o019 027] o046] 100 *4 G0 e 1 Ci0c
1,1 0,35 0,38 0,42 0,48 0,38 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
1,4 26,26 | 28,43 | 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
Tao0nwmma 8
Mna/
h=12,04
F npu 3Havenmsx K; = 0,25-1,0u 0_,= 20 °C JomycTaMo
. ¢) I0 MaKCHMAJIbHOTO
0,25 04 0,5 0,6 0,7 0.8 0,9 1,0 3HadeHus1 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 (4,90 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 5,19 5,95 7,33
1,3 17,43| 18,19 | 18,93 1992 21,22 22,97 | 2543 | 29,21
1,4 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
e e e e e e —
1,6 |3211,62]|3320,44]3423,95|3555,60 | 3720,05 | 3924,32 | 4179,09|4501,39
Tabnumma 9
Mna/
h=24014
F nipH 3HavyeHMAX
X =0,25-1,0u ®,,=20°C
K
025 .. ... ... 1.0 JonmycTnMo 10 MAKCHMAThbHOTO
3Ha4YcHHA O,
1,0 1,00 40 °C 20 °C 0°C —20 °C
30 °C 10 °C —10°C
L1 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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Tadonuua 10

Al s IT
=054

FpH sHazennsx K| = 0,25-1,0 u €y, = 20 °C

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

0| o00| o000| o000 o001 | o002 007]| 023 1,00 A0 MAKCHMANEHOIO
SHaTeHMA B,
,1| o000| o000| o01| o001 | o003| o008| 02| 1,05 40.c 2°C o°C —20°cC
12| oo | o0 | o001 002]| o04| o10| 03| 115 B°C | 10°C |-10°C
13 002 003| o004 005| 009 018 045| 144
14 006 o008| o1 | o016 o025 o045| 092 233
1,50 019 026 03| o052] o8] 1.35] 251 535
16| 070 097] 13| 87| 287 a74| s46[ 16,51
7| o277 3si| saa| 732| 121 | 18,36 | 32,25 [ 61,00
18| 1,78 | 1606 | 21,65 | 3096 | 47,28 | 77.16 [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 [ — — — -

Tadtnuua 11

Al = IY
=104

Fupu suasennwax K| = 0,25-1,0 u €, =20 °C

Homyctimo
JIG MAKCHMANLHOTO

Lo| 000 000 oor| oor| o0o03| 007( 025 100 2;*{:;‘“““ ??g —0c
1| o0t o01| o002 o002 o04| o010 02| 100 | 30°C |10°C |-10°C
L2 002| 003 o004 o006 10| 08| o043 1,36
1,3 008 o010 013 o018| 027| 045| o088| 2,6
14| 028 037 o047 o065| 094| 146
L5 113 ras| 1se| 255| 365 557
1,6
1,7
1,8
1.9

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

11,12 | 15,31

53,20 | 75,29
279,03 | 393,23 | 385,25

300,05
1533,33

208,95

740,19 | 952,86
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Tadonuna 12
AL u 1T
h=20u
Fnpu 3pavenvax K| = 0,25-1,0 m @,,, = 20 °C
K
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 JOIMyCcTUMO
JO MaKCHMAJIBHOTO
1,0 0,01 0,01 0,02 0,03 0,04 0,09 0,27 1,00 sHageHHs O,
1,1 0,04 0,04 0,05 0,07 0,10 0,18 0,40 1,22 40 °C 20 °C 0°C —20 °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
1.4 2,52 3,02 3,57 4,39 5,63 7,58 10,78 16,65
1,5 13,20 15,72 18,50 | 22,62 28,76 38,12 52,90 | 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
Ta6bnuma 13
ALl u 1T
h=4,04
Fopu sHavenmax K; = 0,25-1,0 u €, = 20 °C
K
0,25 04 0,5 0,6 0,7 0,8 0,9 1,0 JlonycTumMo
10 MAaKCHMAaJILHOIO
1,0 0,05 0,05 0,06 0,07 0,10 0,15 0,33 1,00 sHaveHns 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 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
e ——
1,6 | 1572,9311702,33| 1832,74 | 2008,13 | 2241,25 | 2551,01 | 2966,17 | 3532,23
Taonupa 14
ALl n 1T
h=604
Fnipu 3navennax K = 0,25-1,0 u Oy, = 20 °C HomyctuMo
y. %) 5 p . . JI0 MAKCUMAITLHOTO
0,25 X 0,5 0, 7 0, 0,9 1,0 SHAYCHMS @om
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 0,49 0,52 0,55 0,60 0,67 0,79 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 | 11545 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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Taonuna 15

AL a L]
Ah=804
F npu 3HaYeHUsX K; = 0,25—-1,0 1 O, = 20 °C
K JomycTuMo
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 J0 MaKCUMAJIBHOTO
3HaueHHdA 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 —90 °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
Tadonuima 16
ALl a I1
n=12,04g
F npu 3HaueHuax Ky = 0,25—1,0 u €, = 20 °C
& HomycTnMo
0,25 0,4 0,5 0,6 0,7 0,8 0,9 1,0 0 MAaKCHMAJIFHOTO
1,0 0,35 036 037 038 041| 045 0,58 1,00 SHATCHIT O
’ ’ ’ ’ ’ ’ ’ ’ ’ 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
1,2 940| 9,58| 977 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
Tadonuma 17
AL m I
h=24,04
Frpu spavenusx K = 0,25-1,0
O, = 20 °C
K, ¥ Poxn JlommycTuMo
JO MaKCHMMAJIBHOTO
0,25......... 1,0
3HaYeHuA O
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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Tat6numa IR
Oy = 30 °C
Mu [ A u 00
hou F npn pasnnuHBI 3HavcHHax K = 0,25 — 1,0 F nipu paznmsiHbX 3Hayennax Ky = 0,25 — 1,0
0,25 | 0,4 0,5 0,6 0,7 0,8 0,9 10 | 0,25 | 04 0,5 06 | 07 0,8 0.9 L0
0,5 (0,09 0,29| 0,48 0,86 | 0,90 | L,I8] 2,11| 5,12| 0,61 | 0,83 (,15| 0,51 | 0,80| 1,44 | 1,44| 4,61
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
20 | 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 | 4,58 | 5,54 | 7,33 11,60
6,0 | 6,59 | 7,52| 8,48| 9,89 (11,90| 4,35 6,24 [ 10,40| 8,00 | 8,45| 8,93 | 9,57 [10,43| 11,71 (13,82 18,27
8,0 | 4,22 | 464 5,06| 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|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 | 40,36
24,0 (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
Tabnuma 19
Op, = 40 °C
Mu [ Al v I
h,q F IpH pasaHYHBIX 3RadcHusIX K) = 0,25 — 1,0  Ipw pasnWYHbIX 3HaYeHnax X = 0,25 — 1,0
0,25 | 04 0.5 0,6 0,7 0.8 09 10 | 025 | 04 0,5 0.6 0,7 0,8 0,9 1,0
65 06| 09| 08| 08 10| 18] 41123 06| 08| 1,1 | 1,6 | 09| 1,8 3,1|[11,5
1.0 0.6 1.0 1,6 1,3 24| 3,0 53134 | 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
40 42| 52| 64| 2,7 3.8 6,0 | 10,5]21,9| 1,9 | 2.2 24| 28 33| 44| 6915,
6,0 541 62 7,1 84 104|136 78 (157 ]| 49| 3.2 55| 6,0 67| 79| 10,5 18,4
30 132 |145| 42| 48| 58| 74|105| 182 | 86| 89| 93| 98 | 10,6 | 11,8 | 14,4 | 21,7
126 90| 95|10, |106,7 | 11,8 | 13,5 16,6 | 23,2 | 168 | 172 | 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

Ta6n. 18, 19. (Baenenm pomommmtreasno, HaM. Ne 1).

PHTOXEHHE 8 (Hamenennaa pepaxuas, Ham. Ne 1).
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