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I'OCT 25941-83
(MD3K 34-2-72
MDOK 34-2A-74)

I'pynna E69

MEXI'OCYJIAPCTBEHHBI CTAHJIAPT

MAIIHWHBI 9JIEKTPUYECKHUE BPAIIIAIOINIHUECSA
MeToas! onpeneneHus NoTepb U KO3 (pUIHEHTA M01E3HOT0 A CTBHA

Rotating electrical machines.

Methods for determining losses and efficiency

MKC 29.160.01
OKII 33 0000

Jlama ssedenusn 01.01.84

NHO®OPMANIMOHHBIE JTAHHBIE

1. PASPABOTAH 11 BHECEH MunucrepcTBoM 3iekTpoTexHuueckoi npomsinuieHHoctd CCCP

2. VITBEPXKJIEH U BBEJIEH B JIEMCTBUE IlocranoBnennem I OCYJIapCTBEHHOI'0 KOMMTETA
CCCP no crangapram ot 14.10.83 1. Ne 4975

N3menenne Ne 2 npuHATO MeXrocyaapcTBEHHBIM COBETOM IO CTaHJIApTH3ALMH, METPOJIOTHU H
ceprudukarmu (mporokon Ne 19 ot 24.05.2001)

3a mpUHATHE MPOTOIIOCOBAIIH:

HaunmeHoBaHue rocygapcrsa

HanMeHoBaHMe HAIIMOHAJIILHOTO OpPTaHa Mo CTaHAAPTU3AH

Azepbaiimkanckas Pecry6nrka
PecnyGnnka ApmeHust
Pecniy6iinka Benapychb

I'py3us

Pecnyonuka Kazaxcran
Keipreizckas Pecry0Omnmka
Pecniy6nnka Monmosa
Poccuiickas ®enepanus

Pecny6imka Tamkukuctan Tamxukcrangapt

TypkMmeHucTan I'maBroccmyx6a «TypKMeHCcTaHIAPTIAPBD»
Pecniy6nnka Y306exucran Y3roccranmapt

YkpauHa l'occranpapt Ykpaussl

A3sroccTanmapT

ApmMmroccranmapT

I'occrannapt Pecriyonuku benapych
I'py3cranpapr

Tl'occranmapt Pecniyonuku Kaszaxcran
Keipreizcrangapt
MomnnoBa-cTanaapt

I'occrangapt Poccun

3. B crargaprte BBeneHBI MexXaAyHapoaHble ctanaapTel MOK 34-2-72 u MOK 34-2A-74

4. Cranaapt nonHoctsio cootBeTcTBYeT CT COB 3243-81

5. B3AMEH I'OCT 11828-75 pa3a. 6

6. CCbIJIOYHBIE HOPMATHBHO-TEXHUYECKHUE JOKYMEHTbI

O6o3nauenne HT/I, Ha KOTOPBIA JaHa CCHUIKA Howmep mynkTa
I'OCT 7217-87 2.6,6.2.3,6.2.5
T'OCT 8865-93 1.4
I'OCT 10159-79 6.14
I'OCT 10169-77 6.3.4
I'OCT 11828-86 1.2

OTOT JOKYMEHT BbIN ckayaH ¢ pecypca www.elpk.ru



3AO «OneKTponpOMKOMIIIEKT»
P®, 190020, CaHkr-lMeTepbypr, yn. NMudnsHackas, 4.6, nut. M
Ten.: +7(812) 747-3080, 747-3081, dpakc: 747-3503

7. UBAAHUE (aBryct 2003 r.) ¢ M3menenusimu Ne 1, 2, yTBep»KaeHHBIMH B OKTs0pe 1988 r.,
asrycre 2002 r. (MYC 1-89, 11-2002)

Hacrosimumii cranaapT pacnpocTpaHseTcsl Ha BPaLIaloIIHecs YISKTPUIECKHE MAIMHBI TIOCTOSHHOTO
U TIEPEMEHHOTr0 TOKa 0e3 OrpaHHYEeHUs] MOLIHOCTH, HAIPSDKEHUS M YaCTOTHI U yCTaHABIMBAECT METOMBI
oTIpeNieNIeHus MoTeph u kodddunuenta noxesnoro neiictus (KI1).

CranziapT He pacupoCTpaHseTCs Ha 3JIeKTPHUYECKHe MAIIMHBI, IpeJHA3HAYeHHbIC TS IPUMEHEHUS
Ha TIOJBIDKHBIX CPEICTBaX Ha3eMHOr'0, BOJHOTO, BO3IYIIHOTO 1 KOCMHYECKOTO TPAHCIIOPTa.

CranzapT NpUroAeH A Heseil cepTuduKanu.

(M3menennas pegaxuus, U3m. Ne 1, 2)
1. OBIIUE MTOJIOKEHUSA

1.1. CocTosiHUE MAIIMHBI PH UCTILITAHUAX

WcnbiTanuss JOKHBI  MPOBOAWTBHCS HA HCIPABHOW MAIIMHE CO BCEMH  3aKPBITHIMH,
YCTAQHOBJIICHHBIMH ~TaK, Kak 93T0 Tpebyercs Uil HOpPManbHOH paboThl. YcTpoiicTBa st
ABTOMAaTHYECKOTO PEryJIMPOBAHUS HANPSDKEHWS WIM YacTOThl BpAILEHHS, HE COCTABILIIOLIHME
HEOThEMJIEMBIX YaCTel MAIMHBI, JOJDKHBI ObITh BBIBEACHBI U3 JIEHCTBHS, €CIIM UHOE HE OTOBOPEHO.
[IleTkn Ha KOJUIEKTOpPAaxX MPHU OTCYTCTBUHM JPYTHX YKa3aHUH OJDKHBI HAXOAUTHCS B TIOJIOKCHUH,
COOTBETCTBYIOIIEM HOPMAJILHOW 3KCILIyaTallMd MAaIlHHbBI; OJHAKO, [IPH OMPEACICHUHU MOTEPh B CTAIU
IIETKA JOJDKHBI OBITh IOCTABJICHBI B HEHTPAIBHOE IOJIOKEHHE, SCIIM 3TO JOMYCKAaeT KOHCTPYKIUSI
MAIlUHEI.

UcnpiTanust ciieyeT NPOBOAWTH TPU TPAKTUYECKH YCTAHOBHUBIICHCS TEMIIEpaType Omop
(MOAMIMITHUKOB ¥ TOJISITHUKOB)  WCIBITYeMOM  MamMHBL. B cilyuae  HEBO3MOXKHOCTHU
HEMOCPECTBEHHOTO W3MEpPCHHsI TEMIIEpaTyphl OIOp MaIlMHA JOJDKHA JO Havajla HUCIBITAHUS
Bpaliarscst 0€3 HArpy3Kd MPU HOMHHAJIBHOW YaCTOTE BpAICHHS B TCUCHHE BPEMEHH, YKA3aHHOTO B
Tabn. 1, ecliu MHOE HE YCTAHOBJICHO B CTAHIAPTAX MM TEXHUYECKHX YCIOBHUSIX HA KOHKPETHBIC BH/IBI
MAILIYH.

Tabnuma 1
MOIIHOCTH ITpoKoKUTEIPHOCTD BPAIIICHHUS, MHH
MalluHbl, KBT [IPY TIEPUOJMYECKUX UCTIBITAHUSX MAIIHH C MIPH IPUEMOCIATOUHBIX
(xB-A) MOJIIIMITHUKAMHU KaYeHUs! WIN TIPHEMOCAAaTOYHBIX HCIBITAHNUSX MAIIKH C
HCIBITAHUAX MAlIUH C MOAIIUITHUKAMU CKOJIBKEHUS |  MOJIIUITHUKAMU KaueHHUs
o 1 10 5
Ce. 11010 30 15
» 10 » 100 60 30
» 100 » 1000 120 60
» 1000 240 120

[lpu wcnbITAaHUKM HAa MEXaHM3WPOBAHHBIX M aBTOMATH3MPOBAHHBIX HCHBITATENBHBIX yCTPOHCTBAX
JIOITyCKAaeTCsl YMEHBIIICHIE BPEMEHH 110 Tao. 1:

1o 1 MuH — 111 MamuH MOITHOCTRIO 110 10 KBT;

0 2 MUH — TSI MAIIMH MOIIHOCTEIO cBbIme 10 kBT.

[Ipy ucHBITAHMAX MaMIMH TEPEMEHHOTO0 TOKAa, MHUTAEMBIX OT  IOJYIPOBOAHUKOBBIX
npeobpa3oBateneil (Janee mpeoOpazoBaTenieil), JOJKHBI IPUMEHATHCS T€ THUIBI IpeoOpa3oBaTenei, ¢
KOTOPBIMH OHH OYAYT SKCIUTyaTHPOBATHCS.

(M3menennasi pexaxuusi, M3m. Ne 2)

1.2. IsmepurenbHble TprubOops! 1 criocoOs! n3mepenuii—rno 'OCT 11828.

IIpumeuanue. Tlpn WUCHBITAHMSAX MAIIMH NEPEMEHHOTO TOKA, IUTAEMBIX OT HpeoOpas3oBaTelel, ciexyer
YYUTBIBATh, YTO MPUMEHSEMbIC PHOOPHI JOKHBI OBITH CIIOCOOHBI PadOTaTh B IIMPOKOM CHEKTpE (IUama3oHe)
YacTorT.

(M3menennas pegakuus, U3zm. Ne 1, 2)

OTOT JOKYMEHT BbIN ckayaH ¢ pecypca www.elpk.ru



3AO «OneKTponpOMKOMIIIEKT»
P®, 190020, CaHkr-lMeTepbypr, yn. NMudnsHackas, 4.6, nut. M
Ten.: +7(812) 747-3080, 747-3081, dpakc: 747-3503

1.3. KIIJI rpynnbl MaluH

B ciyuae msmepenust obmero KIIJI wnm oOmiero 3HaueHMs: morpebisieMol MOLIHOCTH TPYIIIIBI
MalllH, COCTOSIIECH U3 ABYX AJIEKTPHUECKUX MAIIMH WM OJHOM MaIIMHBI U OJJHOTO TpaHc(opMaTopa,
OJIHOTO T€HepaTopa U €ro NPUBOAHOM MAIIMHBI WIKM OJHOTO ABUraTeNls U NPUBOJUMON MM MAIIMHBL,
ornensHble 3HaueHus KIIJ yxaseiBate HEe TpeOyerca. Ecmm otnmemprbie KIIJ] mpuBomsTcs, To ux
CJIe/TyeT pacCMaTpHUBaTh KaK OPUECHTUPOBOYHBIE.

1.4. Tlpu OTCYTCTBHM ApYIHX yKa3aHHii Bce MOTepH BHaa I°R JOKHBI ObITh IPHUBEICHDI
COOTBETCTBYIOIIIUM TIEPECUETOM K OJHOMY M3 YKa3aHHBIX HIDKE 3HAUCHHWHA pacueTHOil paboueit
TEMIIEpaTypBbl:

75°C — i1 knaccoB u3oanuu A u E;

95°C — nuis kinacca u3oJsiiuu B;

115°C — nna knacca u3ojsanuu F;

130°C — nns knacca u3oaanuu H.

Knaccudukanms uzomnsuun no HarpeBocroiikoctn — 1o 'OCT 8865.

Pacuernast pabouas Temreparypa OOMOTOK C HEIOCPEICTBEHHBIM >XHIKOCTHBIM OXJIQXKICHHUEM
HE3aBHCHMO OT KJIacca WX M30JUIIMH YCTAaHABIMBACTCS B CTAHIAPTAX WM TEXHHYCCKHX YCIOBHSX Ha
KOHKPETHBIE BH/IbI MAIIINH.

B cranmaprax WM TEXHHYECKMX YCIOBHSX Ha 3JIEKTPHYECKHE MAIIMHBI KOHKPETHBIX BHJIOB
JIOIYCKAaeTCsl yCTaHABJIMBATh JPyTHe 3HAYCHUs] PAacueTHOW pabodel TeMIlepaTypsl, 0 BO3MOXHOCTH
OIM3KOH K cpenHel Temmeparype 0OMOTOK B HOMUHAJIBHOM PEXHME PaOOTHI.

(M3menennas pegaxuus, U3m. Ne 1, 2)

1.5. TemnepaTtypa okpy:karwouieii cpeabl

UcneiTanus no ompenenenuto noteps U KILJ| ciemyer mpoBOOUTH O BO3MOMKHOCTH IPH
Temriepatype okpyxatomei cpensl or 10 mo 30°C; mpu coONMIONEHUHM 3TOTO YCJIOBHS HHKaKUe
MOMpaBKU K M3MEPEHHBIM 3HaueHusM otaenpHbix noteps U KIIJ[ He BHocaTca. Temmepatypa
MOJIIIMITHUKOB ¥ MOIIATHUKOB ITPY HCIBITAHUSX JIOJDKHA OBITh IPAKTUYECKH yCTaHOBHBIICHCSL.

2. YYUTBIBAEMBIE IIOTEPU

2.1. MexaHnudeckue moTepu P, — MOTepH HA TPEHHE BCEX BHUJIOB BO BPAIIAIOIICICS MaIlldHE: B
MOJAMMWITHUKAX, MOATIATHUKAX U YIIVIOTHCHUAX BaJia ([U'I}I TEPpMETUYHBIX MaIJ_II/lH); Ha TPCHUC IICTOK Ha
KOJIJICKTOpax W KOHTAKTHBIX KOJIbIIAX; Ha TPCHHUC Bpama}omeﬁcsl 4acTh MallkMHbl O Cpeny,
3aIOJHSIONIYI0 TMOJOCTh MAlIWHBI, U Ha TPEHUE OXJIAKAAIOUICH Cpelbl B KaHajax Bpallaloliencs
YacTH, €CIM OHHM MOKPHIBAIOTCS C Bajla MAIIMHBL, HOTEPH, OOYCIIOBJIEHHBIE PabOTO BEHTUIISTOPOB,
BOJSHBIX M MAaCISIHBIX HAacOCOB M BCSKHX HWHBIX MEXAaHU3MOB, NMPHUBOJMMBEIX OT Bala MAalIMHBI U
MIpeAHA3HAYCHHBIX TOJIBKO ISl 0OCITYKUBAHUS MAILIHEL.

MomrHOCTh, TOTpeOisieMasl HEe3aBHCHUMBIMH CMAa30YHBIMA W BEHTHISAIMOHHBIMH CHCTEMaMU M
HACOCaMH, a TaKXKe IMOTEePH B MOMIIMITHUKAX U IMOAISTHHKAX, OOIIUX AJIS SJCKTPUISCKON MAIIWHBI U
COTIPSDKEHHOTO C HEF0 MEXaHW3Ma — TMEPBUYHOTO JBUTATENS WM MPUBOJMMOTO MAITUHOHN yCTpoiicTBa
— yuntbiBafoTcs npu BeramciaeHnd KIIJ[ TOIBKO MO COMIAaCOBaHWIO MEXKIy H3TOTOBUTENEM U
notpebuteneM. B ciydae, ecnm 3TO HEOOXOOMMO, IOJDKHBI YKAa3bIBATHCS 3HAYCHUS OCEBOTO U
paauanbHOTO YCHIIMM, TeMIIepaTypa Omop M CMa30YHOTO Macia M €ro MapkKa, COOTBETCTBYIOIIHE
JaHHOMY 3HAYCHUIO IOTEPh.

2.2. Iorepu B cranu ¥ J00aBOYHBIE TOTEPHU XOJIOCTOrO Xoja P.. — TOTEpH Ha TUCTEPE3UC H
BUXPEBBIC TOKW IIpU IMCpEMAarHM4MBaHUU CCPACYHHKA SKOps, a TaKKEC Ha BHXPCBBLIC TOKH Ha
MOBEPXHOCTSIX CEPICYHUKOB OT PAa3HOTO POJia MyJIbCAIMH MArHUTHOTO MOJIS IPU OTCYTCTBHU HArPy3KH
MalIMHbl ¥ Ha BUXPEBbIE TOKM BO BCEX MPOYMX YACTSAX MAIIMHBI, aKTHBHBIX M KOHCTPYKTHBHBIX, OT
TIOTOKOB PacCEsIHUS ITPH XOJIOCTOM XOJIE.

2.3. OCHOBHBIE TOTEPH B LEMAX paGouux oOMOTOK P, — OCHOBHEIE TOTepH I°R, co3naBaeMble
TOKOM Harpy3kd B 0OOMOTKE SIKOPS M BO BCEX JOPYTUX OOMOTKAaX, COCIWHEHHBIX ITOCICIOBATEIHHO C
AKOpeM. OTH TOTEPH BBIYUCISAIOTCS MO TOKY W CONPOTHUBICHHIO OOMOTOK, HW3MEPEHHOMY MIpH
MIOCTOSTHHOM TOKE W MPHUBEICHHOMY K pacueTHOH pabodel TemmepaType, KpoMe TeX CIydaeB, KOorna
M3MEpEHNE COMPOTHUBICHHUS MPAKTHYECKH HEOCYIIIECTBUMO H3-32 €r0 OUYeHb MaJIoro 3HAYCHHUS, U TOT/Ia
JIOMYCKAeTCsl €ro BBIYKMCICHHE 0 FeOMETPUYECKHM pa3MepaM COOTBETCTBYIOIICH OOMOTKH; WIIM IO
OpUYMHE HEJOCTYITHOCTH OOMOTKH, B 3TOM Cly4yae MPUMEHSIOTCS 0COObIe MPHEMBI Ul ONpeeIeHUs]
NoTepp B TakoW OOMOTKe, Kak, HalmpuMep, B OOMOTKE KOPOTKO3aMKHYTOI'O POTOpa aCHMHXPOHHOTO
nBHATaTEeNd 10 1. 6.2.3.
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B ciyuae mpuMeHeHHMS pPa3IUYHOTO POAA YCTPOMCTB, NIYHTHPYIOIUX TaKue OOMOTKH, Kak
MOCJIe/I0BaTEIIbHbIE, KOMIICHCAIIMOHHBIE W JOOABOYHBIX MOJIOCOB MAIIUH MOCTOSHHOTO TOKA, IOTEPH
ClIeyeT ONPEAETATh [0 NOJHOMY TOKY M PE3YIbTUPYIOIIEMY CONPOTUBICHUIO.

2.4. Tlotepu Ha BO30Yyx/eHue P, — notepu I°R, co3aBaeMble TOKOM BO3OYKICHHS KaK B Camoii
00MOTKE BO30Y)KIEHUSI, TaK U B TIOCTOSIHHO COEMHEHHBIX C HEIO0 CONPOTHUBIICHUSAX, IPEAHA3HAYCHHBIX
JUISL PETYJIMPOBAHUS WM OTPaHMYCHMS TOKAa BO30YKACHHS, C NOOABIEHHEM MOTEPh B MCTOYHHMKAX
BO30Y’KACHHS, €CIN 3TH MOCIEAHNE MTOKPBIBAIOTCS BO30YKJaeMON MaIINHOM.

2.4.1. Ecnmu obmoTka BO30Y)XXKICHHS IHTACTCS HEMOCPEACTBEHHO OT HANpsDKEHWS Ha BBIBOJAX
BO30y’KIaeMOM MAIIMHBI, TO TMOTEPU HAa BO30YKAEHHE BBIUHCISIOTCS Kak IPOU3BEACHHE 3TOTO
HAIpPsDKEHUS HA TOK BO30YKICHHS.

2.4.2. Ecnmu oOMoTKa BO30OYXKHIECHHS NMUTACTCA OT KaKOTO-THMOO BO30YAWTENFHOTO YCTPOWCTBA,
MOJIKJIIOYEHHOT0 K BBIBOJIaM B0O30Y)KJaeMOW MallMHBI, MOTEPU Ha BO30YKJACHHE BBIYMCISIOTCS Kak
MPOM3BEICHUE KBapaTa TOKa BO30YKACHHS HA CONPOTUBIICHHE OOMOTKH BO30YKACHHS, IPUBEICHHOE
K pacyeTHOH paboueil Temmeparype, IUIIOC HOTEpH B BO30YIMTEILHOM YCTPONCTBE, BBIYHCIICHHBIC B
COOTBETCTBUH C €r0 CUCTEMOI.

2.4.3. Ecitm oOMOTKa BO30YKIEHUS MUTACTCS OT 3JIEKTPOMAILIMHHOTO BO30OYIMTEINS MOCTOSHHOTO
WM TIEPEMEHHOTO TOKa, IIPHBOANMOTIO OT Baja BO30Y)KAaeMOH MAalIMHBI M CIIy’KaIlero TOIBKO AT ee
BO30Y)KAEHHS, TO MOTEpH Ha BO30YXXIEHWE BBIYMCIAIOTCS KaK IPOM3BEICHHWE KBajpara TOKa
BO30YKACHHS Ha CONPOTHBICHHE OOMOTKM BO30Y)KAEHHS, NPHUBEACHHOE K pacdeTHOH paboueii
TeMIlepaType, IUIIOC MOTepH B BO30yQUTENE, ONpEAensieMble 0 OOIMM MpaBHiIaM Ul MAaIlUH TOTO
BUJA, K KOTOPOMY OTHOCHUTCSI BO30yIUTENb, ONHAKO O€3 yueTa MEXaHWIECKUX MOTEPh B BO3OyaUTENE,
KOTOpBIE NPUUHCIIAIOTCS K MEXAaHHUECKUM ITOTEpSIM BO30YKIaeMoi MaluHbl. B ciydae Bo3OyauTens
MEepEeMEHHOT0 TOKa K TOTEpPsIM B HEM INpHOABISIOTCS IOTEPH B BBIIPSIMHUTEIFHOM YCTPOICTBE,
onpesesieMble B COOTBETCTBHH C €T0 CUCTEMOI.

2.4.4. Ecnu oOMOTKa BO30YKAEHHS IUTAETCS OT HE3aBUCHMOTO HEPETYJIMPYEMOro HCTOYHHKA
MOCTOSIHHOTO TOKa, Kak OT OarapeW, BBIIPSMHUTENS WM JIBUTaTelb-TeHeparopa, TO IOTEPH B
MCTOYHHMKE HE MPUHUMAIOTCSl B pacyeT, paBHBIM 00pa3oM KakK M IIOTEPH B COCIMHUTEIBHBIX MIPOBOIAX
MEXy HCTOYHHUKOM M BO30YXK/1aeMOW MaIIMHOM, €CIIH 3TO HE 00yCIOBJICHO HHAYE.

2.5. DnexTpudecKkue MOTepH B MLIeTKax P, — TOTEepPH B IEPEXOAHBIX KOHTAKTaX IIETOK Ha
KOJUIEKTOPE WM KOHTaKTHBIX KOJbIaX, PaBHBIC NPOMU3BEICHUIO TOKAa Ha MaJCHWE HANPSIKECHUS B
nepexogHoM cioe AU, yClOBHO NPUHMMAeMOE HE 3aBUCAIIMM HHU OT TOKAa, HU OT HOJSPHOCTU
KOHTaKTa, ¥ PaBHBIM Ha KaXbIif KOHTAKT:

AU =1B — a1 yroipHBIX WiH TpadUTHBIX IIETOK;

AU = 0,3 B — 11 MeTasIoOyTOJIBHBIX WM METAJUIOTPaQUTHBIX MIETOK.

B ciyuae mpuMEHEHHS WHBIX KOHTAKTOB, HAIPUMEp, MXUIKOMETAUIMYECKHX, MOTEPH B HHUX
OTIPEEIISIFOTCS IO COTJIACOBAHUIO MEXIY U3TOTOBUTEIEM M OTPEOUTEIEM.

2.6. Jlo6aBoyHbIe TOTEpH NP HArpy3Ke P, — MOTEpH BCEX IPYTUX BHIOB, KPOME MIEPEUHCICHHBIX,
B OCHOBHOM Ha BUXPEBbIE TOKH B aKTUBHBIX ¥ KOHCTPYKTHBHBIX YaCTSIX MAIINHBI OT IOJICH paccesHus,
CO03/1aBaeéMbIX TOKOM Harpy3Ku.

Jlo6aBouHbIe OTEPH MPU HArpy3Ke BKIIOYAIOT B ceOsi:

1) morepu B aKTHBHOW CTald MarHUTONPOBOJA W JPYTrHMX METAJUIMUECKHX 4YacTsIX, KpoMe
MIPOBO/IHUKOB OOMOTKH, 00YyCIIOBJICHHBIE HArpy3KOii;

2) IOTepH OT BUXPEBBIX U HUPKYISLHUOHHBIX TOKOB B IPOBOJHUKAX;

3) moTepum B ILNETKAX, BbI3BaHHBbIE NHPKYJSUOHHBIMH TOKaMH IpH KOMMYTauud (MalluH
MTOCTOSTHHOTO TOKA).

Jlns MamWH TIOCTOSHHOTO TOKa JO00OAaBOYHBIE MOTEPH MPH HOMHHAIBHOM pEXHUME pPabOThHI
BBIYHCIIAIOTCS YCIOBHO KakK ONPENENICHHAs JOJsI 3JEKTPUYECKOH MOIIHOCTH, T. €. IOJBOJMUMOMN
MOIIIHOCTH JJIsl JBUTATENs U OTAABaEMOM MOIIIHOCTH AJIsl TeHepaTopa.

Jlist acCMHXPOHHBIX MallWH 00aBOYHbIE NMOTEPU MPHU HArpy3Ke ONPENEINISIOT ONBITHBIM ITyTEM II0
I'OCT 7217. Tlpn HEoOXOAMMOCTH ONpeAeNeHHs MOTeph MAIIMH Ha MECTE YCTAaHOBKH J00aBOYHBIE
MOTEPU NPU HOMHMHAIBHOM PEXHUME PaOOTHI M0 COTJIACOBAHMIO BBIUUCISAIOT KaK ONPEAETICHHYIO OO0
3JIEKTPUYECKOM MOABOIUMOM MOIIHOCTH JUIsl JIBUTATEIIS.

Jlist CMHXpOHHBIX MallMH J00aBOYHBIE MOTEPU IPH HArpy3ke HE BBIYHCISIOT, a ONPEACNSIOT
ONBITHBIM ITyTEM COBMECTHO C OCHOBHBIMH NOTEpSIMH B IEMAX PadO4YMX OOMOTOK M HX CyMMma
Ha3bIBACTCSI OOBIYHO ITOTEPSIMH KOPOTKOT'O 3aMBIKaHHS Py. Y CIIOBHO CUHTAETCS, YTO MOTEPH KOPOTKOTO
3aMBIKaHHS HE 3aBUCST OT TEMIIEPaTypbl OOMOTOK.

Ecmm Tpebyercst BBIYUMCINTH J00ABOYHBIE NOTEPH MPH pPEXHMax pabOTHl, OTIMYHBIX OT
HOMHHAJIBHOTO, TO TIPU OTCYTCTBHHM JpPyTMX YyKa3aHHH OHM JOJDKHBI OBITh IEpPECUUTAHEI
HPONOPIIMOHAIBHO KBaIPaTy TOKa Harpy3KH.

(A3meHennasi penakuusi, A3m. Ne 2)
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2.7. JlomonmHWUTENbHBIE NOTEpU P,,, — MOTepH B MalIMHAX MEPEMEHHOTO0 TOKa, MUTAEMBIX OT
npeoOpa3oBaTest, 00yCIOBICHHBIC BHICIIMMU TaPMOHUYECKUMH ITapaMeTpaMy IMUTaHus (KaK TOKa, TaK
1 HanpsDKEHHS).

[Tomumo TOTEpH, NMEpEUUCICHHBIX B mil. 2.1-2.6, MamMHBL, NUTAaeMble OT INpeoOpazoBareliei,
MMEIOT JIOTIOJHUTEIBHBIC TIOTEPH, KOTOPBIE BKIIOYAIOT B ceOsl:

1) monoHUTENBHBIE IOTEPH B OOMOTKE CTaTOpa;

2) DIONOJTHUTENBHBIC IOTEPU B OOMOTKE pOTOPA;

3) DONOJTHUTENBHBIE IOTEPU B CEPACIHHUKE CTATOPA;

4) IOTIOTHUTEIBHEIE TOTEPH B CEPACYHHUKE POTOPA.

JlononHUTENbHBIE TIOTEPH ONPENEIISIOT ONBITHBIM ITyTEM: METOJOM HENOCPEACTBEHHON Harpys3Kd
WIX METOJIOM B3aMMHOM Harpy3ku. I[Ipu 3TOM [OMONHUTENBHBIE MOTEPU PACCUUTHIBAIOTCA Kak
Pa3HOCTh MEXy N3MEPEHHBIMHU IOJIHBIMU MOTEPSMH U BCEMU OCTAJIBHBIMU COCTaBJISIOIIUMHE MOTEPb.
[To cornmacoBaHuIO ¢ 3aKa3YMKOM, @ TAKXXe IPH HEOOXOJMMOCTH OIIPE/IeTICHNUS TOTEPh MAIllMH Ha MecTe
YCTAQHOBKH, JIOTIOJHHUTENbHBIE IIOTEPH IPH HOMHHAJIBHOM pEXHUME pabOThl BBIYMCISIOT Kak
OIPENIEIEHHYIO JOII0 AIEKTPHUUECKON MOJBOJUMOMN MOIIHOCTH.

Ecmu TpeOyercss BBIYMCINTD AONOJIHHUTENBHBIE MOTEPH NIPH PEXMMax pabOThHl, OTIMYHBIX OT
HOMHHAJIBHOTO, TO TIPH OTCYTCTBHM JpPYTHMX YyKa3aHHMH OHM JOJDKHBI OBITh IIEPECUUTAHBI
MPOTIOPIIMOHAIBHO KBA/IpaTy TOKa Harpy3KH.

(BBenen pononuuteanno, Uzm. Ne 2)
3. METOJbI ONTPEAEJEHMUS TIOTEPb U KII/{

3.1. Knaccupuxauus meronos onpeaenenus norepb u KILI

ITo TexHUKE BBHITOJHEHUS UCTIBITAHUS ACIATCS Ha TPU TPYIIIIBL:

- I3MEpPEHHE MOIIHOCTH, MTOJIBOANMON K MaIlIMHE ¥ OTAABAEMOH €1o.

Kak mpaBmiio, oHO BKIIOYaeT B ce0s M3MEpPEHHME MEXaHMYECKOH MOIIHOCTH Ha Bajly MAallUHBI,
MOABOJMMOM K MaIlIMHE MJIH OTIaBa€MOH €10;

- M3MepeHHe TOABOIMMOM M OTIaBaeéMON MOIIHOCTH JIBYX MAIllMH, OObEANHEHHBIX MEXaHWYECKH,
HanpuMep, ABYX OJMHAKOBBIX MAIIMH WM WCIBITYEMOH MAIIMHBI C TApUPOBAHHON MAamMHON. DTUM
yCTpaHseTCsl U3MEPEHNE MEXaHUYECKOW MOIIIHOCTH, ITOIBOJMMON K MAaIlIMHE WK OTJaBaeMOH €10;

- HM3MepeHHe MACHCTBYIOIMX IOTeph B MalIMHE IPH ONPEIEICHHOM pEeXHMEe ee padoTHI.
I/I3MepHeMble nmoTeépu MOryT HC 065138.TCJ'H)HO OBITh IMMOJIHBIMH, HO COJACpKaThb OHNPECACICHHBIC
OTACJBHBIC TOTCPU; OJHAKO METOJA MOXKCT 6]:ITI) MPUMEHCH JId OHNPEACJICHUA KaK ITOJIHBIX, TaK U
OTACJbHBIX IOTEPh.

Hcnbitanns nepBoii rpyIisl IpOBOASTCS Uil HerocpeacTBeHHoro onpenenenust KI1J1; nenbrranus
BTOPOH TpyNmbl B 3aBHCUMOCTH OT IPUMEHIEMOrO METOJa MOTYT IPOBOJIMUTHCS Kak IS
HEIIOCPEJICTBEHHOT0, TaK W Uil KocBeHHoro ompexaeneHus KIIJI; wcrbltaHus TpeTbed TpyIIIbI
MIPOBOAATCS TOIBKO JuIs KocBeHHOTO onpeaeneHus KI1J[. Oau MoryT ObITh BBITIOIHEHBI:

- C ONPE/IEICHUEM OT/IENBHBIX COCTAaBIIAIOIINX TOTEPh AJISI MX TOCIEIYIONIEro CyMMHPOBAHHS;

- C ONPE/ICIIEHNEM OTHOBPEMEHHO BCEH CyMMBI ITOTEPb.

Ecnmu Her wmHBIX yKasaHuWd, TO KocBeHHoe omperneneHne KIIJ[ ob6s3arensHO UIs MammH C
rapanTiupoBaHHbIM 3HaueHneM KIIJI 85 % u Bblle; KOCBEHHOE OMpPENEICHNE MOXKET ObITh IPUMEHEHO
W JUIs MallIMH ¢ TapaHTHpoBaHHbIM 3HaueHneM KIIJI menee 85 %.

3.2. MeTtoasn! HenocpeacTBeHHOTo onpenenenus KII/.

Ucneitanne ans onpenenenus KIIJl HemocpeaCTBEHHBIMH METOAAMHU JIOJDKHO NPOBOAUTHCS TPH
TEMIIepaType MallMHbI, 110 BO3MOXXHOCTH Oosiee OJM3KOH K TOH, KOTOpas JOCTUTaeTcsi B KOHIIE
neprosia paboThl, yCTaHOBJICHHOTO HOMHUHAIBHBIM peXUMOM. He ciientyeT BBOAUTh HUKAKUX MOMPABOK
Ha U3MEHEHHE COIPOTHUBIICHNSI OOMOTOK OT HarpeBaHUsl.

3.2.1. Memoo usmepenuss MexaHuyeckol MOWHOCMY — METOJ] HENOCPEJICTBEHHOTO ONpe/Ie/ICHHs
KIIZ, npu KoTOpoM MexaHH4YecKasi MOIITHOCTh Ha Bally MalllMHBI, OTAAaBacMasi B Cilydae IBHTaTeIs MIH
MOJBOAMMAsT B CIIydae TI'€HEpaTopa, ONMpPEIEISIeTCSl KaK MPOM3BEICHHE HM3MEPEHHOTO BPAIIAIOIIETo
MOMEHTa Ha YIJIOBYIO YacTOTy BpAIlEHHs, a 3JICKTPUYECKash MOIIHOCTb, HMOABOAMMAs B CIIydae
JBHUTATENIs MM OT/aBaeMasl B ClIydae TeHepaTopa, U3MepseTCsl SIEKTPOU3MEPUTEIbHBIMU IPHOOpaMu.
W3mepenne Bpalaromero MOMEHTa MPOBOAMUTCS MPU MOMOIIN AWHAMOMETPA, & B CIy4ac MCIBITAHHS
JABUTATCIIA — TAKKEC TOPMO3a, SJICKTPOMAarHuTHOI0, MCXaHUYCCKOT'O WJIU TUAPABINYCCKOIO.

3.2.2. Memoo usmeperus snekmpuyecKolt MOWHOCMUY — METOJ] HEIOCPEICTBEHHOIO ONPEICIICHHS
KIIJI, npu KOTOpOM JBE OJMHAKOBBIE MAIIMHBI MEXaHUUECKU COEIUHSIOTCA JPYT C APYroM U OJIHA
paboTaer B pexuMe JIBUraTels OT COOTBETCTBYIOIIEr0 MCTOYHUKA, a Ipyrasi — B pEeKHME I'eHepaTopa
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Ha peocTar Miau Ha cerb. [lonHble MoTepu B ABYX MallUMHAX OLPENEISIOTCS KaK Pa3’HOCTb MEXAY
JJIEKTPUYECKOM MOIIHOCTBIO, IMOJBOAMMON K II€pBOM MalllMHE, U JJIEKTPUYECKOM MOLIHOCTBIO,
OT/IaBa€MOM BTOPOIi, MaIIMHOM.

Temneparypa, Ipy KOTOPOW IPOBOJUTCSI MCIBITAHKE, JIOJDKHA OBITH KaKk MOKHO Oojee OJM3KOI K
paboueii TeMneparype; HUKakue Jpyrue MonpaBKy HE JOJDKHBI aenaTthes. [lorepn B 0oOenx mammHax
TTOKPBIBAIOTCS CETHIO, K KOTOPOH MPHUCOETMHEHBI 00€ MAIINHBI.

Yacrora BpallleHUs] CHHXPOHHBIX MAlllMH M MAIIUH MOCTOSHHOTO TOKA YCTAHABIMBAETCS PaBHOU
HOMMHAJIBHOMY 3HAYEHHIO.

CpenHee 3HaueHHE TOKOB SAKOpS MAIIMH MOCTOSIHHOTO TOKa YCTaHABJIMBACTCS PaBHBIM
HOMHHQJIBHOMY TOKY, CpEIHEC HAaIpsIKEHHE Ha JBYX SKOpSX IOJDKHO OBITh BBIIE HIM HUXKE
HOMHUHAJIBHOTO Ha IMaJCHUE HANPHKEHHS B LENHU SIKOPSA B 3aBUCHMOCTH OT TOT'O, KaK IPEJIoNaraeTcs
UCIIOJIb30BaTh 00€ MaIIMHBI — COOTBETCTBEHHO B KAU€CTBE I€HEPATOPAa MJIH JIBUIaTEls.

JlBe acMHXpOHHBIE MAIUMHBI JIOJDKHBI OBITh MEXaHMYECKHM COEAMHEHBI YCTPOICTBOM,
PETYJIMPYIOIUM YacTOTy BpalleHWs, KakK, HalpuUMep, PEeIyKTOp, 4TOObl 00ECHEeYHTh NPaBHIILHYIO
nepefady MomHocTd. IlepenaBaemas MOLIHOCTb 3aBUCHT OT Pa3HOCTH 4acTOT BpaumieHus. s
MOJIBEJICHUST  DJIEKTPUYECKOW  MOIIHOCTH, TIOKpBIBAIOIIEH moTrepu B 00eMX MallMHax, W
HaMarHUYMBAONIEH PEaKTHBHON MOITHOCTH HEOOXOMMO MOKIIIOYEHHE K 3JICKTPUIECKON CHCTEME.

Korga nBe CHHXpOHHBIE MAIlUHBI COEIUHEHBI dJIEKTPUYECKH M MEXaHHUUYECKH, TO MEXaHUYECKOE
COEIMHEHHUE OJDKHO OBITH CHENaHO C NMPAaBMIIBHBIM COOTHOIIEHWEM YTJIOB Harpysku. llepenaBaemas
MOIITHOCTb 3aBUCHT OT CyMMBI a0COMIOTHBIX 3HAYCHUH yIJIOB HArpy3KH 00EHX MAIlUH.

(A3menennasi pepakuusi, M3m. Ne 2)

3.2.3. MemoO0 mapuposanHol 6CHOMO2AMENbHOU MAUWlUHbl — METOJ HEMOCPEICTBCHHOTO
onpenenenus: KIIJI, mpu KOTOpOM HCHBITYeMash MallliHA MEXaHUYCCKH COCTUHSCTCS C TapUPOBAHHOMN
MAalIMHOW, TCHEepPaTOpOM B CIlydyac WCIBITAHUS JIBUTaTeNsd W JBUTaTelieM B CiIydac HCIBITAHUS
rereparopa. B cinydae ucnsrranus aurarenst KITJ[ onpeaensercs kKak OTHOIIEHHE CYMMBI MOIITHOCTH,
OT/IaBaeMOIl TapuUpOBAHHON MAaILIMHOM, W MOTEPh B HEHM, K MOLIHOCTH, MOJBOAUMON K HCHBITYeMOH
MalmHe; B ciydae wucnbitTaHus TreHeparopa KIIJ ompenensercss kKak OTHOIIEHHE MOITHOCTH,
OTJaBacMOM HCIBITYEMOW MAIIMHOW, K Pa3HOCTH MEXIY MOIHOCTHIO, TOJBOJAUMON K TapUPOBAHHOM
MaIIrHe, U TOTePSMH B HEll.

3.2.4. KIIJT, %, npu nenocpedcmeeHHbiX Memooax e2o onpeoeietus, 8bl4UCIAom no opmyne

n= 100& , (1)
B

rae P, u P, — moaBoaumMas M oTJaBaemasi MOIHOCTH, BT uiau kBT.

3.3. Metoabl kocBeHHOro onpeaenenus KII{

3.3.1. Memoo eé3aummou nacpysku — Metoj, KocBeHHoro ompezenenust KI1JI, npu xoropom nse
OJIMHAKOBbIE MAIIMHBI COCAMHSIOTCS MEXaHWYECKH U JJIEKTPUYECKH TaK, YTO OJlHA M3 HUX paboTaeT B
peXXuMe [IBUTATeNs U MepelacT BCIO Pa3BHBAEMYIO €0 MEXaHHYECKYH) MOILHOCTh BTOPOH MallMHE,
paboraromieid B peknMe TeHepaTropa M BO3BPALIAIONICH BCIO T'€HEPHPYEMYIO €I0 DJICKTPHUUYECKYIO
MOIIHOCTb NEPBO MAalllMHE.

3.3.2. Memoo ounamomempa unu mapupo8aHHo2o 0gueameisi — METOIl KOCBEHHOTO OIMpPeIeIICHHS
KILJ, npr KOTOPOM HCHBITyeMasi MallliHa IPUBOAUTCS BO BPALICHUE TP MOMOLIY AUHAMOMETpA WK
TapUPOBAaHHOTO JIBUraTels C HOMMHAJIbHOM 4YacTOTOM BpalleHWss M HarpyXaercsi CyMMOH
MEXaHWYECKUX MOTEPh M IMOTEPh B CTalM M JOOABOYHBIX MOTEPh XOJOCTOTO XOJa WM CYyMMOH
MEXaHWYECKUX IOTEPh M IMOTEPh KOPOTKOTO 3aMBIKAHHS (TOJBKO JUIi CHHXPOHHBIX MammuH). Ilpu
MIPUMEHEHUH AMHAMOMETpPa UCKOMBIE MOTEPH OTPENeNIAIOTCS POU3BEIEHHEM BPAlaloIero MOMEHTa
Ha 4acToTy BpaueHus. [Ipy npuMeHeHUN TapUpOBAaHHOTO JABUraTessl HCKOMBIE TIOTEPH ONPENeNsIioTCs
KaK pa3sHOCTh MEXIY MOIIHOCTBIO, TOJBOJAUMON K TapUPOBAaHHOMY JIBUTaTeNIO, M MOTEPSIMHU B HEM. B
cilyyae HEOOXOAWMOCTH OTAENEHHS MEXaHWYEeCKUX NOTePh OT H3MEpSeMOHW CYMMBI IPOBOIMTCS
W3MEpEeHHe IIOJIBOJMMONM MOIIHOCTH MpU HEBO30YXKJIEHHOW HWCIBITYyeMOH MalldHe: B Ciydae
HEOOXOAMMOCTH OT/ENEHHS TOTEPh Ha TPEHHE LIETOK ATOT K€ OINBIT IOBTOPSETCS IIPH IOJHOCTHIO
MOJHATBHIX IIETKaX. B cilyyae HEOOXOAMMOCTH TONYy4YeHHS 3aBUCHMOCTH IIOTEPh B CTalH H
J00aBOYHBIX MOTEPh XOJIOCTOTO XOJa OT HANPSDKEHHS WM TIOTEPh KOPOTKOTO 3aMBIKaHHsI OT €ro TOKa,
TaKast 3aBUCHMOCTb OIpeJIeNISIeTCsl P MTOHMKEHUN TOKa BO30Y KICHHUS OT HAaHOOJBIIET0 JOITyCTUMOTO
3HaYEeHUsI 0 HyIeBOro. i MallluH, OXJNaXJaeMbIX Ta30oM IPH DPA3IMYHOM JABICHHWH, IIOJHBIE
BEHTWIALMOHHBIE TIOTEPH MOTYT OBITh OTAEIEHBI OT MOTEPh HA TPEHHE MOCPEICTBOM HCIBITAHHUS TPH
Pa3INYHBIX MJIOTHOCTSAX OXJAXIAIOLIETO rasa. Bo3OykIeHue HCHBITYeMOI MallMHBI PEKOMEHIYETCs
NPOU3BOANTH OT HE3aBUCHMOI'O HCTOYHHKA, YTOOBI HE OCJIOKHATH ONBIT HEOOXOAMMOCTBIO ydeTa
HOTepb Ha BO3OYyxaeHue. [l aCHHXPOHHBIX MAIIMH 3TUM METOAOM MOT'YT OBITH ONpPEANICHBI TOIBKO
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MEXaHUYECKUE MOTEPH.

3.3.3. Memoo wuenaepysicennoco osuecamens — MeToll KocBeHHoro ompenenenus KIIJ, mpu
KOTOPOM HCIIBITyeMasi MallnHa paboTaeT B PEKMME HEHArpy>KEHHOTO JIBUTaTeNls INPH IUTaHUH OT
MCTOYHHMKA COOTBETCTBYIOIIErO HANpPSDKEHMs (M YacTOTHI B CiIydyac MAIIMHBI MEPEMEHHOTO TOKa).
Hckomast cymMMa MeXaHHYECKHX MHOTEPb, IOTEPh B CTAIH M JI00ABOYHBIX IOTEPHh XOJOCTOTO X012
OIpeNENAeTCsl KaK Pa3HOCTh MEXKAY MOLIHOCTBIO, MOJBOJAUMON K HCIBITYEMOW MallMHE, 1 OCHOBHBIMU
MOTEPSIMH B HEMAX €€ paboumx OOMOTOK NIPH TeMIlepaType OIbITa, a TaKKEe MOTEpPh B MEPEXOIHBIX
KOHTAKTax IIETOK, €CJIM ITOCIEeTHHE BXOIAT B pabodylo IeNb MamuHBL. B ciaydae HE0OX0auMMOCTH
OTIENIEHNs] MEXAaHWYECKMX IIOTEPh OMBIT IMPOBOAUTCA NPU IOHW)KEHUH HANpPsDKEHUS HCTOYHHKA
MUTaHUS OT HAauOOJBIIETO JOMYCTHMOTO 3HAYEHHs 10 HAaHMEHBIIEro, IPH KOTOPOM €IIe BO3MOXKHO
yCTOMUMBOE BpamleHWE HCIBITYyeMO MAaIIWHBI C JAaHHOH YacTOTOH. OKCTpAmosus HIDKHEN
NPSMOJIMHEWHONW 4YacTW 3aBUCHMMOCTH H3MEPEHHBIX TakuM o00pa3oM TOTepb OT KBajpara
MPUII0KEHHOTO HANPSHKEHUS OTCEKAaeT Ha OCH OpAMHAT MEXaHWYECKHE TOTEepH.

W3MepeHne MOINHOCTU NPU HUCHBITAHWM ACHUHXPOHHBIX [BUTATeNeld PEKOMEHIYETCsl MPOBOAUTH
BaTTMETPaMH, peIHa3HAYeHHBIMH JJIsl U3MEPEHNUS NP HU3KHUX 3HAYEHHUSIX KO3()(UIIMEHTa MOIITHOCTH.

B ciyyae CHHXPOHHOH HCIIBITYEMOH MalIMHBI BO30Y)KIEHHE JIOJDKHO OBITH OT HE3aBHCHMOTO
UCTOYHHMKA. TOK BO3OYXKIOCHHS HAIUICKUT pPEryJIUpOBATh TaK, YTOOBI TOK B LEMU SKOpPS OBLI
MHUHUMaJIbHBIM. ECIM NpH CHIBHO MOHMXEHHOM HANpsDKEHWH MHUTaHMS HAOIIONAETCSl OTKIOHECHHE
OIpenesIeMON 3aBUCUMOCTH OT NPSAMOJIMHEHHON, JalbHENIIas 4acTh TOM 3aBUCUMOCTH BO BHUMAHUE
He NIPUHUMAETCA.

IIpn wcHbITaHMM KPYNHBIX MAIIMH IIEPEMEHHOTO TOKa C OOJNBIIMMH MOMEHTAaMH HHEPIHH
BpAIAIOIIENCs YacTH JOIYCKAeTCs 3aMEHATb M3MEPEHHE IOABOJMMON MOIIHOCTH W3MEPEHHEM
9HEPruy, U3PACXOJOBAHHOW 3a OIPEJCIICHHBbIM INPOMEKYTOK BPEMEHU U M3MEPSIEMOM CUETYMKAMU
sHepruu. Ilpu 3TOM NpEANOUTHTENBHBIM SBISETCS OMNpEAEICHUE IMPOAOIDKUTEIBHOCTH 3alaHHOTO
qrcia 000POTOB CUCTUHKA.

Jlyist MallMH TIepeMEeHHOr0 TOKa, NMUTAEMBIX OT IpeoOpas3oBarens, CyMMa MEXaHHYECKHX IOTepb,
HOTEPh B CTallM, J00aBOYHBIX IHOTEPHh XOJOCTOTO XOJa W JONOJHHUTENBHBIX IOTEPh OIpeAeseTcs
AQHAJIOTUYHO BBIIIECKa3aHHOMY. IIpM 3TOM OCHOBHBIE MOTEPU PACCUMTBHIBAIOTCA MO TOKY XOJOCTOTrO
X0J]a, PAaBHOMY CPEIHEKBAJAPaTHYECKOMY 3HAUYEHUIO TOKAa MPH HaNpsDKEHUM, IepBas rapMOHMYECKas
KOTOPOTO paBHA HOMHHAJIBHOMY HAIPSOIKEHHIO, @ R; — CONPOTHUBJIEHHE IOCTOSIHHOMY TOKY OOMOTKH
craropa. [l onpeneneHus JOMOIHUTEIbHBIX TOTEPh XOJIOCTOTO X0a MPOBOIAT JOMOIHUTEIBHO OIBIT
HEHArpy>KEHHOTO IBUraTelsl IPU IMUTAHUU HMCIBITYEMON MAIIMHBI OT UCTOYHUKA CHHYCOUAAIBHOIO
HanpspkeHusl. 1Ipy 3TOM BenMYMHA CHHYCOMWAAIBHOTO HANpPsDKCHMS JOJDKHA OBITh paBHA IEPBOH
rapMOHMYECKOW HamnpspDKEHWs TP I[UTaHUM OT IpeoOpa3oBaTelss B NPEABIAYIIEM  OIIbITE.
JlomomHUTEIbHBIE TOTEPH XOJOCTOTO XOJa OIPEIENSAIOTCS KaKk pa3sHOCTh MEXAY MOIIHOCTHIO,
MOJIBOTUMOM K HCHBITYEMOW MaIllMHE IPU MUTaHUHU OT IpeoOpa3oBaTess, 1 MOIIHOCTHIO, TOBOTUMOMN
K MalllHe IpU NUTAHUU CUHYCOUAAIbHBIM HampsbkeHueM. IIpu 3ToMm MexaHudeckue MNoTepy, NOTEpHU B
CTaJIM ¥ J0OaBOYHBIE IOTEPH XOJIOCTOTO X0/1a B 000MX CITydasix IPUHUMAIOTCS PaBHBIMH 110 BEJIMYHHE.

(A3menennasi pexaxkuusi, M3m. Ne 2)

3.3.4. Memoo camomopmodicenus — wmeron KocBeHHoro ompenenenus KIIJ, mpm kotopom
UCTIBITyeéMasi MallliHa I0JIBEpraeTcs CBOOOJHOMY BBIOETY M 3aTOPMa)KHBAETCSA MOTEPSIMH B HEHW MM
KaKoH-r00 Harpy3Kod, MOAMAIOMICHCS TOCTATOYHO TOYHOMY H3MepeHmio. lloTepu ompenenstorcs
OTPHLIATENILHBIM YCKOPEHHEM CaMOTOPMOXKEHUSI B MOMEHT IPOXOXKIEHHUs 4acTOTHI BpalllEeHHs 4epes
HOMUHAJIBHOE 3HaUYeHHE.

3.3.5. Kanopumempuueckui memoo — Meton KocBeHHoro ompeaeneHus KIIJI, nmpu kotopom
MOTEPH B UCIIBITYEMOM MallMHE ONPEAENSIOTCS 10 KOJIMYECTBY TeIlia, BHIIEISEMOro UMH B 00beMe
MamvHbEL. [loTepu BBIUUCIAIOTCS KAk MPOM3BEACHUE PACXOAA OXJaXJamolled cpeasl Ha ee
TEIUIOEMKOCTb U Ha IPEBBIIIEHUE €€ TEMIEPaTypsl C yUeTOM Teljla, PACCEMBAEMOT0 B OKPY KAIOLIYIO
Cpely, UIH U3MEPSIIOTCS TApUPOBAHUEM.

Ilpumeuanue x nn. 3.3.4 u 3.3.5. Metog caMOTOPMOXXEHHMS U KaJOPUMETPUYECKUH MeTon, Kak Oomee
CIIO’KHBIC W IMEIOIINE OTPaHNYEHHYI0 00J1acTh MPUMEHEHHS, PACCMATPUBAIOTCS HIDKE OoJiee moapoOHO.

3.3.6. KII/I, %, npu koceeHHbIX Memodax e2o onpedeieHus blUCAION no hopmynam.

- JUIsl TEHEPATOPOB
xp
n=100{ 1-——— |, 2)
P, +%P

- U1 IBUTATEJICH
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P
n=100|1-—|, 3)
A
rae P; — moaBoxuMasi MOIIHOCTE (C YY€TOM IMOTeph Ha BO3OYKICHHE AJIS AIIEKTPOIBUTATENEH C

HE3aBUCUMBIM BO30YXKIeHUEM), KBT;
P, — oTnaBaemasi MOIIHOCTh, KBT;
X P — cymMma oTephb B MalllMHE [IPU JTaHHOW Harpyske, KBT.
[Tpu onpeneneHny MOTEPh METOOM B3aUMHOM HArpy3KH CyMMa MOTeph onpeessiercs mno Gpopmyie

2P=§<PI—PZ>. )

(A3menennasi pepaxkuusi, M3m. Ne 1)
4. UBMEPEHUE NIOTEPb METOJAOM CAMOTOPMOKEHUS

4.1. Ob6JacTh NPUMEHEHHSA

MeTo0M CaMOTOPMOXKEHHSI CIIEYyeT OIPENesiTh MEXaHUUECKHE MTOTEPU U CYMMY HOTEPh B CTAIH
u ]1068.B0‘~IHIJIX NOTEPb XOJOCTOI'0 XOoAda CHHXPOHHBIX MallMH W MallkdH T[IOCTOAHHOI'O TOKa,
NpEeUMYyHIECTBEHHO UMEIOIINX 3HAYUTEILHBI MOMEHT HHEpIUN Bpama}omeﬁca 4acTH, a TaK)XKE CyYMMY
OCHOBHBIX TOTEph B paboueil menu M J100aBOYHBIX MOTEPh INIPH HArpy3ke (MOTEpH KOPOTKOTO
3aMBIKaHHs1) CHHXPOHHBIX MAIllMH B TEX CIIydasx, €CIM APYTHe METOJbI ONPEIeJICHHS 3THX MOTEPh HE
MOTYT OBITh IPUMEHEHBI.

4.2. 3aTopMakuBaIMe NOTePH

[Torepu P, BTt, 3aTopMakuMBaroIiMe MAIIMHY 0P CBOOOAHOM BbIOEre, MPONOPLHOHAIBHEI
MIPOM3BENICHUIO YaCTOTHl BpALICHUS Ha OTPULATENFHOE YCKOPEHHE CaMOTOPMOXKCHUs —dn/dt,
BHIPAKEHHOE B BUJIE POU3BOHON YaCTOTHI BPAIIEHHS 71, MUH ', TI0 BPEMEHH 1, C:

dn
P=-Cn,—, 5
" (%)
rae C — IIOCTOSIHHasA CaMOTOpMO)KeHI/ISI, I[)K, BBIYUCIIACMAA I10 (l)opMyne
A’
c=""2 (6)
3600

[ — MOMEHT HHEpLMH BpaIIAIOIIEHCs YacTH, KI"MZ;

1y, — HOMHHAJIbHOE 3HAYCHHE YACTOThI BPALLICHHS, MHH .

4.3. OnpenesieHue yCKOPEHUsI CAMOTOPMOKEHMSI.

OTpHLaTeIbHOE  YCKOpEHHE CaMOTOPMOXEHHsS dn/dt MoXeT ObITh  ONpPEHENIeHO WK
HEMOCPEJCTBEHHO — TP MMOMOIIM aKCEeIePOMETPUYECKON anmnapaTypbl, WX KOCBEHHO — OJHUM U3
CJICJIYIOIIHNX CIIOCO0O0B.

4.3.1. Cnocob xopovi: W3MEpsCTCSs MPOMEKYTOK BPEMEHH f, B TCEUCHHE KOTOPOIr0 4YacToTa
BpAIIEHHs 3aTOPMaXXKHBAIOIIEHCS BpAILAIONISHCsl YaCTH MAlIMHBI U3MeHseTcs OT 3HaueHus (1+8)n, 1o
suayeHus (1—o)n, (uept. 1).

-

mmf n

{1rd)n,

Py

{(1-5)n

Yepr. 1

OTHOLIEHNE UHTEpBaANIA 201, K IPOMEXYTKY BPEMEHH ¢ BecbMa OJIM3KO K 3HAUEHHIO IPOU3BOHOM
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YaCTOThI BpalliCHUA 110 BpEMEHHU IMTPU HOMUHAJIbHOM 3HAYCHUU YaCTOTHI BpalllCHUA

26 d
S ()

t dtin=n,’

rie 6 — OTHOCUTEIbHOE OTKIOHEHHE YaCTOThI BPAIIEHHS OT HOMUHAJIBHOM.

4.3.2. Cnocob npedenvhoti cexywetl: ONPeaeNseTcs 3aBUCUMOCTh YaCTOThI BPAILEHUS! OT BPEMEHH
n=f(t) B mpouecce camoTopMmoxeHus. Eciau 310 omnpeneneHne MoeT ObITh HAa4aTO OT 3HAYCHUS
yacToThl BpatieHus (1+8)n,, Kak B OpeAblIyIIeM cllydae, ¥ 3aKOHUeHO npH 3HadeHuu (1-8)ny, TO
ClIe/lyeT TIOCTENIeHHO YMEHbUIATh 3HA4YCHHsS OTKIOHEHHS O M BBIYHCIATH OTHOLICHUS 20m,; K
COOTBETCTBYIOIIAM IPOMEKYTKAM BPEMEHH f. DKCTPANOJISAIMS 3aBUCUMOCTH 3TUX OTHOLICHHH OT O Ha
HYJIEBO€ 3HAUY€HHE IOCJIEAHEro OyJeT MPEeACTaBIsATh C JOCTaTOYHOW CTENEHBIO TOYHOCTH YIJIOBOU

K03 PUIIHEHT KacaTeIbHOW K 3aBUCUMOCTHU 1 = f{f) Ipu n = ny, T. €. KCKOMOE 3HAYCHUE TIPOU3BOTHOMN
dn/dt (aept. 2).

dn

Uty T

at

I
1
|
I
I

Oy,
7 %

Yepr. 2.

Ecnu yacrora BpallleHHs: HE MOXKET OBbITh HOBBIIIEHA CBEPX HOMHHAIBHOM, TO CIEIyeT ONpelelsiTh
OTHOIICHHUS WHTEPBAIOB MEXJy HOMHHAIBHBIM 3HA4EHHEM YacTOTHl BpPAIIEHHS /1, W 3HAUCHUSMH
(1-8)n, npu mocreneHHO yOBIBAIOIIMX 3HAYECHUSAX O K COOTBETCTBYIOLIMM IPOMEXYTKAM BPEMEHHU ! U
JlaJibIlie BECTH ONpe/IeNICHHE MPeIeIbHOTO 3HAUCHHUS dn/dt Kak yKa3aHO BBILLIE.

4.3.3. Cnocob buenus wacmom: TpedyeT MoAcYeTa TPeX YHCEN NEePHOJI0B HOMUHAIBHOW 4acTOTHI
MEXIy y37aMu OMeHMs 3TOH IocieqHeld W M3MEHSIOMEHCs YacTOThl CaMOTOPMO3SILEHCS MAlIMHbI B
TPEeX WHTEpBAJAX: TPH TPOXOKACHUHM dYepe3 HOMHUHAIBHOE 3HAYEHHE 4YacTOThl BpalleHus ko,
MIPEIIECTBOBABIIIETO €My k| M TIOCIIEAYIOIIETo 3a HUM k; (4epT. 3).

hy

e ko ! Ha

'!,fil'il‘l‘ Hilﬂlu’t'.!”h“.lj ll “| ';|| “t l|1 ‘1:‘11 lTlu, .q.,u!| .‘llllll l J1l'.'__
l, l l(J-HHH\\NII]IHWEP-j Ill“H

UYeprt. 3

Hckomoe 3HavYeHe IPON3BOIHOM YacTOTHI BPAIICHUS 110 BPEMEHHN BBIYUCIISIETCS 110 (hopMyIie
@ ~ 2anH(kl +k2)
~ B
dt \n=n, kk,(k +2ky+k,)
/1€ f,, — HOMHUHAJIBbHOE 3HaYEeHUE YacTOTHI, I II.
®opma orubaromieil CpeaHer0 HWHTEpBAla 3aBHCHUT OT B3aMMHOTO pPAacIOJOKEHHS BEKTOPOB
HATIPSHKCHUH — HOMHHAIBHOW YaCTOTHI f;; M YaCTOTHI f, OTIPENeIsIeMOi CaMOTOPMO3SIIIEHCS MaIIHHON
B MOMEHT €€ MPOXOXKICHHUS Yepe3 HOMHHAIBHOE 3HAUYCHUE YacTOThI BPAICHUS My, HO HE BIMIET Ha
pe3ynbTaT BBIMHMCIEHHA. B 9acTHOM ciydae, INpHM HAaXOXKICHUH BEKTOPOB B 3TOT MOMEHT B
npoTHBO(A3e UMEET MECTO y3eJ OUCHHS U YUCIIO IEPHOIOB ky B POpMYyJie ClIeAyeT IPUPABHATE HYIIIO.

®)
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4.4 CocTaB ONIBITOB CAMOTOPMOKEHHUS

Ecnu momenT HUHEpLUUN Bpama}omeﬁcsl YacTHd MalIuHbI | HU3BCCTCH, TO AJI1 MAalIWHbI ITIOCTOSAHHOI'O
TOKa JIOCTaTOYHO JIBYX OIIBITOB CaMOTOPMOXKEHHSI — HEBO30YXXIICHHOW MalIMHBI U HEHarpyKEHHOM
MAIlHbI, BO30Y>KIEHHOHM 10 HOMUHAJIBHOTO HaNpspKeHMs. J{Isi CHHXpOHHOW MAaIlMHBI TOJDKEH OBITh
N00aBJIEH TPETHH ONBIT CAMOTOPMOXEHUS — 3aMKHYTOH HAaKOpOTKO MalIWHBI, BO30Y>KIEHHOH 10O
HOMHHAJIBHOTO 3HAUCHUS TOKA SIKOPSL.

W3 mepBoro omeiTa MOTYT OBITH BBIYHCICHBl MEXaHHYECKHE MOTEPH HCIBITYeMOW MAalIMHBI 110

thopmymne

P, =Cn, d_n .
dt|,

W3 BTOpPOro OmbITa MOXET OBITH BBIUMCICHA CyMMa MEXaHMYECKHX IIOTEpPhb, IOTEPh B CTAlH H
J00aBOYHBIX MOTEPH XOJIOCTOTO X0a o Gopmyie

©)

dn
P.+P_ =Cn, |—| . 10
MeX CT H dtz ( )

U3 TPETBETO OIIbITa MOXET OBITH BBIYHMCIICHA CyMMa MEXaHUYECKUX IMOTEPH, OCHOBHLIX IIOTEPH B

HETsIX pabovrx 0OMOTOK U JOOABOYHBIX MOTEPh MPHU HArpy3Ke Mo GhopmyIie
dn
P +P.=Cn, 53, an

rae Pyex — MEXaHWYECKUe MOTepH;

P.. — norepu B cTanu 1 106aBOYHbBIE IOTEPH XOJIOCTOTO X0Aa;

P, — ocHOBHEBIE TOTEpH B LEIsIX paboYnx 0OMOTOK M J0OaBOYHbIE IOTEPH IIPH HArpy3Ke;

N, — HOMHHAJIbHAS 4aCTOTA BPALCHUS, MUH '

dn| |dn dn
de|,’ |dtl,” |dtls
IIEPBOM, BTOPOM M TPETheM OIbITax, MUH ' (¢).

CyMMy 1OTeph B CTallk M JOOABOYHBIX ITOTEPh XOJIOCTOTO X0/a CIEeIyeT ONpeAeNsATh KaK Pa3HOCTb
MOTeph, U3MEPEHHBIX BO BTOPOM M IIepBOM omblTax. CyMMy OCHOBHBIX HOTEPh B ILEIAX pabodmMx
OOMOTOK M [00aBOYHBIX MOTEPb MpPHU HArpy3Ke CIEAYEeT OIPENeNsATh KaK pa3sHOCTh MOTEPH,
HM3MEPEHHBIX B TPETHEM M NIEPBOM OIBITAX.

Ecnu npu npoBeIeHNH TPETHETO ONbITA TOK AKOPS OTJINYACTCS OT HOMHHAJIBHOTO He 0ojee 4eM Ha
+10 %, TO CyMMy OCHOBHBIX IOTEpb B IIEIsX paboYnX 0OMOTOK M JOOABOYHBIX MOTEPh MPU HArpy3Ke
ClelyeT IIepECUUThIBaTh IPOIOPLMOHANIBHO KBaApaTy ToKa. PasjeneHue »3TOH CyMMBl Ha
COCTaBJISIONINE, €CIIH OHO TPeOyeTcsl, ClielyeT MPOBOANTh BHIYMTAHMEM OCHOBHBIX MOTEPH B IEISX
pabouynx 0OMOTOK, BBIYMCIICHHBIX ITO COIIPOTHBIICHHIO OOMOTKH SIKOpS TP TeMIepaType OIbITa, IS
Yero 3TO CONPOTHUBIICHHUE JOJDKHO OBITH U3MEPEHO HENOCPEICTBEHHO MO OKOHYAHWHU OIIBITA; OJHAKO
mepecyeT TAaKUX COCTAaBILIIONIMX HAa KakWe-MMOo Apyrue 3HadeHHs TeMIlepaTypbl OOMOTKH He
JIOITyCKaeTCsl.

Ecmm MOMEHT MHEpLHU BpallaIOLIEHCss Y4acTH MAIUWHBI HEU3BECTEH, MIM C HEK0 MEXaHHYECKH
COEIMHEHBI BPAIIAIOIINECs] YacTH JIPYTUX CONPSDKCHHBIX C HEI0 MEXaHM3MOB, HallpuMep, TypOWHBI,
MOMEHT HHEPLUUH KOTOPBIX HEU3BECTEH, TO JUId HCKIIOYEHMs COZAEp)Kalled €ero IOCTOSHHON
camoropmoxkeHuss C cledyeT MPOBECTH €Ie OJUH OMNBIT CaMOTOPMOXKEHHS MAIIMHBI, HArpy>KEHHOU
KaKoi-mn00 M3BECTHOM Harpy3ko P, HampuMmep, MOTEpsIMH XOJOCTOrO XOJa MM KOPOTKOTO
3aMBIKaHHs PUCOEINHEHHOTO0 TpaHchopMaropa, KOTOpbIE JOJDKHBI OBITH JJIsI 3TOTO OIpelesieHbI
OTJENIBHO, I HAarpy3KOH BO30YANUTEINS HAa HAaTPY304HOE CONPOTUBIICHUE.

[Tpn TOpMOXXKEHHH TOTEPSIMH XOJOCTOTO XOJa TpaHc(opmaropa HE NMPUHHUMAIOT BO BHUMAaHUE
CyMMa IOTepb B LEMsIX padounx oOMOTOK M J0OAaBOYHBIX MOTEPh NP HAarpy3Ke OT TOKa XOJOCTOTO
X0/1a TpaHchopmaTopa

— 3HA4YCHHA HpOMSBOI{HOﬂ YaCTOThI BpalllCHUA 11O BPEMEHU COOTBETCTBEHHO B

P +P,.+P=Cny dn R 12)
oTKyza, ¢ yaeroM (10),
P
(13)
dn| _|dn
“ldtl, |dtl,

[Ipn TOPMOXEHHWH TOTEPSIMH KOPOTKOTO 3aMbIKaHUs TpaHcopmaropa HE IPUHUMAIOT BO
BHUMaHHE MOTEPH B CTAJIH U J100aBOYHBIE ITOTEPU XOJOCTOTO X0/1a, COOTBETCTBYIOLINE HANPSIKEHHIO
KOpPOTKOT'O 3aMBIKaHHUs TpaHChopMaTopa
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P +P. +P=Cn, dan , (14)
dt|,
oTKyna, ¢ yaetoMm (11),
P
C= . (15)
dn| _ldn
“lldtl, dtls

ITpn TOpMOKEHNHM Harpy3Kod BO30yIuTENs HAa Harpy304HOE CONPOTHBICHUE YYHUTHIBAIOT TOJIBKO
MEXaHUIECKUE OTEPH UCTIBITYEMON MaIIHbI

P, +P=Cn, dan , (16)
dt|,
OTKyZa, ¢ yaeTroM (9),
P
C=—F7r——. 17)
dn| _|dn
“ldtly |dt|,

3nech moJ P IOHUMAlOT CyMMY MOIIHOCTH, OT/aBacMON BO30yIUTENEM, U TTOTEPh B HEM, KOTOPbIE
MOTYT OBITH MPUHSTHI TI0 €0 PACYETHBIM JTAHHBIM.

IToctostHHas camoTopMoxeHust C MOXeT OBITh OIpeneNieHa TAaKXKEe W3 OIbITa BPAIICHHA
UCTIBITYEMOH MaIlIiHBI B PEKUME HEHArpy>KEHHOTO JBHUTATelIsl, B CIy4ae CHHXPOHHOW MAllIMHBI — MPH
K03(h(UIMEHTE MOLIHOCTH, PABHOM €IMHHUIIE, P HOMHHAIBHOI 4acTOTE BPAICHUS U HOMUHAIBHOM
HAIPsDKEHUH; B 3TOM CITyJae

C= PMex ;—nPCT (18)
Ay |——

EC/i M3BECTEH MOMEHT MHEPIHH BPAIIAOIIEHCcs 4acTy /, Kr-M?, TO [T TOrO 4TOObI MONYUHTh BCE

MOTEPH B KWJIOBATTAX, TIOCTOSIHHYIO CAMOTOPMOIKEHUS CIIEYeT BEIYUCIIATH 110 (hopmylie
C=0,010971. (19)

4.5. IlopsiiOK BLINOJHEHHUS ONBITOB CAMOTOPMOKEHHS

4.5.1. HeoOXOIUMBIM YCIIOBHEM BBINOJIHEHHSI OIIBITOB CAMOTOPMOXKEHHMS SIBIISIETCSl IOJIHAs
pupaboTKa TPYIIMXCS IOBEPXHOCTEH BO BCEX ONMOpax — IOAIIMIHHMKAX M IOIMATHUKAX, M
YCTaHOBJICHHE MX TEMIIEPATYpPbl, COOTBETCTBYIOIIEH HOPMaIbHOM SKCIITyaTanuu. [IockonbKy Harpyska
Ha 3TH OTOPBI, 0COOCHHO Ha MOAMSTHUKH, B MIPOIECCE UCTIBITAaHNUS MOXKET 3HAUYUTEIFHO OTIINYAThCS OT
COOTBETCTBYIOIIEH HOPMAalIbHOW OSKCIUTyaTalldH, TEMIIEpaTypy OIOp CleIyeT YyCTaHABJINUBAaTb
PETYINpPOBAHUEM PACX0/1a Macia WM OXJIaX/JArOIEeH ero Cpebl.

4.5.2. VcubplTyemyl0 MalIMHy, €CIM 3TO BO3MOXHO, CIIEYyEeT OTCOCIUHHUTH OT MEXaHWYECKH
MPUCOETIMHEHHBIX K HEH MEXaHW3MOB, HallPUMeEp BOJSHOM TYpOHMHBI B Clydae T'HAPOreHepaTopa; eciu
JKE€ TaKoe OTCOEJMHEHHE HEBO3MOXKHO IO KOHCTPYKTHUBHBIM MPUYMHAM, TO CIIEAYET NPHHATH BCE
BO3MOJKHBIE MEPBI K YMEHBIICHHIO MEXaHMYECKUX TTOTEPh B TAKOM MEXaHU3ME, HalphMep, MyTeM €ro
YacTHYHOH pa3bopku. B ciyuae rugporenepaTopa ciienyeT yAalIuTbh BOAY U3 KaMepbl pabodero Koseca
TYpOMHBI U TPENOTBPATHTh BO3MOXHOCTh KaK IPOTEKaHHs €€ CO CTOPOHBI BepxHero Obeda, Tak u
TI0/ICAaChIBaHMs BPAIIAOIIUMCSI Pab0YMM KOJIECOM TypOWHBI CO CTOPOHBI HIDKHEro Obeda. Bpamenue
pabodero koyieca B BO3AYyX€ CO3/a€T BEHTWIALHOHHBIE ITOTEPH, KOTOPBIE MOTYT OBITH OICHEHBI
pacyeTHBIM ITyTeM IO COTIIACOBAHHIO MEK/Ty N3TOTOBUTEISIMH I'eHEpaToOpa U TYpOHUHBI.

4.5.3. OOBIYHO HCHBITYeMas MalliHa IPUBOTUTCS BO BpaIIeHHE B PEXHAME HEHArPyKEHHOTO
JBUTATEJIs IPU IUTAHUH OT OTJCIBHOTO UCTOYHHKA C MIMPOKO PETYINPYyEMON 4aCcTOTOH BpalIeHUs; HO
B OTJENBHBIX CIIydasX MCIBITyeMas: MAlllMHA MOXET NPHBOAUTHCS BO BpAIICHHE TEM IMPUBOIHBIM
JIBUTATEJIEM, KOTOPBIA COEAMHAETCS C HEW U1 HOPMaJbHOM 3KCIUTyaTalliH, HallpUMep, KOTJa TaKuM
JIBUTATENIeM SIBJIIETCS TypOMHA KOBILIEBOTO THIIA, K KOTOPOH 10/ia4ya BOJBI Ha paboyee KOJIeco MOXKET
OBITh IpEKpalleHa MPaKTUYECKH MIHOBEHHO. Bo Bcex ciyudasx BO30yKIE€HHE WCIBITYEMON MallHHBI
JIOJDKHO TT0JIaBaThCS OT HE3aBUCHMOT'O HCTOYHHUKA C TOYHO M OBICTPO PETYJINPYEMBIM HAIPSHKEHHEM.

4.5.4. Yacrora BpallleHHsI MCIIBITYEMOI MAaIlMHBI OBICTPO MOAHUMAETCS A0 Ipejesia, HaCTOIBKO
IpeBBILaloIero Bepxuuit npeaen (1+3)ny,, no nm. 4.3.1 u 4.3.2, yToObI 32 BpeMsl CaMOTOPMOXKEHHUSI J10
3TOTr0 IIpeesa MOXKHO ObIIO IPUBECTH MALIMHY B COOTBETCTBYIOIEE COCTOSIHHE, & IMEHHO:

- OTKIIIOYUTH MAIIMHy OT CTOYHUKA TUTAHMS;

- B CJ[y4ae CaMOTOPMO>KEHHS TOJIBKO MEXaHNYECKHMH ITOTEPSIMH — TTOTAaCHUTh I10JI€ MAIIMHBI,

- B CJlydae CaMOTOPMOXKEHHSI CYMMOM MEXaHWYECKHX IOTEPh U MOTEPh KOPOTKOTO 3aMBIKAHHS —
3aMKHYTh BBIBOJIBI OOMOTKH SIKOPSI HAKOPOTKO W BO30YAWTH MAallMHY 10 33JaHHOTO 3HAYEHHS TOKa
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KOPOTKOTO 3aMbIKaHUs,

- B Clly4ae CaMOTOPMOXKEHHS TIOTEPSIMU B TpaHC(HOpMATOpe — I0CJIe TalleHus! MoJsi HOAKIIOYUTD
TpaHcdopmarop B 3apaHee HOATOTOBIEHHOM COCTOSIHUM (XOJIOCTOTO XO/ia MIM KOPOTKOTO 3aMbIKaHH)
1 BO30YANTH MAIIMHY JI0 33/IaHHOTO 3HAYCHUS HAPSDKEHMS HITH TOKa,

- B Cllydyae CaMOTOPMOXKEHHS CyMMOH MEXaHWYECKHX IOTepbh, NOTEPh B CTAJIM M J100aBOYHBIX
IOTepPh XOJOCTOTO XOJa WM CAaMOTOPMOKEHHS IOTEPSAMH XOJOCTOTO Xona TpaHcdopmaTopa IpH
rmojavye THTAaHUS dYepe3 3TOT TpaHchopMaTop, TOCIE OTKIIOYSHHS OT HMCTOYHMKA IUTAHUS HE
TpeOyeTcss HUKAKUX OIepaIiii, e BO30YKICHHNE UCIBITYEMON MAaIliHBI COOTBETCTBYET 3alaHHOMY
HANPSDKEHUIO XOJOCTOTO XOJAa TIPH BpAIICHHH C HOMHHAJIBHON YacTOTOW H KOX(PPHUINEHTOM
MOIIIHOCTH c0S (= 1.

4.5.5. OTcueTsl MO BCEM NMPHMEHSAEMBIM B KaXKIOM OITBITE H3MEPHUTEIBHBIM IPUOOpaM IIPOBOAATCS
B MOMEHT IIPOXOXIEHHS YacTOTHI BpAIICHUS dYepe3 €€ HOMUHAJIbHOE 3HaueHue J[1s MOBBIIIEHUS
TOYHOCTH OIIPE/ICIICHHUS MOTEPh U3 OINBITOB CAMOTOPMOXKEHUSI PEKOMEHYETCSl ITOBTOPSTH HECKOJIBKO
pa3 OIbIT KaKA0ro BUJIA WIK MPOBOJUTH OIBITHI IIPH BO30YXK/IEHHOW MallMHE KaK IPH Pa3OMKHYTOH,
TaK ¥ MpPU 3aMKHYTOH HAKOPOTKO OOMOTKE SIKOpSl NPH HECKOJIBKUX DPa3IMYHBIX 3HAYCHUSX TOKa
BO30ykaeHHs B o00omx ciydasx cieayeT MOBTOPSTh HECKOJIBKO pa3 ONBIT CaMOTOPMOXKEHHS
MEXaHMYECKUMH MOTEPSIMH.

4.5.6. OTHOCUTENBHOE OTKIOHEHHE O YaCTOTHI BpAIllCHHS OT €¢ HOMHUHAJIBHOIO 3HAYCHHUS 7, IS
THAPOTeHEPaTOPOB NpUHUMaeTcs: paBHbIM O = 0,1, a 1 TypOOreHepaTopoB MOXKET ObITh OTPAaHUYEHO
npezenom & = 0,05, 1y MalIMH TPOYHMX BUJIOB €ro CIIEAYET BHIOMPATh TaK, YTOOBI MpeABapUTEIbHOE
TIOBBIIIICHUE YacTOTHl BpAIIEHMs IEPe] Ha4yajJoM OIblTa HE JOCTHraJlo 3HA4YCHUs, NP KOTOPOM
MPOBO/ISAT UCIBITAHUE BPAIIAIOIICHCS YaCTH MAIIMHBI [TPY ITOBBIIICHHON YacTOTE BPAILICHUSI.

HammeHbIIero MmoBBIMIEHUS] YaCTOTHI BPAIIeHUS HCIBITYEMOW MaIlIMHBI TpeOyeT croco0 OmeHus
YacTOT, MPU KOTOPOM IIPAKTHYECKH JOCTATOYHO TOJBKO TAKOTO, KOTOPOE HEOOXOAMMO JIHIIb IS
TTOATOTOBUTENFHBIX OTICPAITHH.

4.6. MeToabl n3MepeHns

3aBHCHMOCTB YaCTOTHI BPAIIEHHUS 71 OT BPEMEHH { MOXET OBITh ITOJTydeHa TPEMS CII0COOaMu:

- B BHIEC 3aBHCHMOCTH HEMOCPENCTBEHHO W3MEPAEMOr0 OTPHLATENBFHOIO  YCKOPEHUS
CaMOTOPMOXKEHHSI OT BPEMEHH

dn
Z_f(t)’

- B BUJIC 3aBHUCHMOCTH YaCTOTHI BPaLICHHs OT BPEMEHH
n =M,

- B BHJIE 3aBUCHMOCTH YIJIOBOTO ITyTH, IPOHAEHHOI0 BAJIOM MAILMHEI, OT BpEMEHU
S =A1).

4.6.1. IepBeIii ciocod UMEET TOT HEIOCTATOK, YTO 3aBUCHMOCTH OT BPEMEHH YacCTOTHI BPAICHUs U
YCKOPEHHsI CaMOTOPMOJKEHHUSI HE SIBJISIIOTCS BIIOJHE IUIABHBIMH, M II03TOMY HM3MEPEHHOE 3HaueHue
MOJKET UMETh CITydalHBII XapakTep.

4.6.2. Btopoii cmocob6 He TpeOyeT NIPUMCHEHUS KaKOW-IMOO CIeNUATFHOW HW3MEPUTEIHHON
anmapatypbl. Ecnii Ha Bajy MCHBITyeMOH MallMHBI MMeeTCsl BO30YIHUTENb MOCTOSHHOTO TOKA, TO OH
MOXeET OBITh HCIIOJIB30BaH B KAueCTBE TaXOMETPHUUYECKOI'O TeHepaTopa IIpH HE3aBUCHMOM
BO30OY)XACHHM OT BIOJHE CTaOMJIBHOTO HCTOYHHKA IIOCTOSIHHOTO TOKAa MM 0e3 BO30YXKICHUS.
Perucrpanuio mokazaHuil BOIbTMETpPa, U3MEPSIOIIETO €ro HalpsHKECHUE, NPONOPIHOHATBHOE YacTOTe
BpaIleHHs, PEKOMEHIYeTCs MPOBOIUTH MyTeM (oTorpadmpoBanus, momenias B ¢ororpadupyemoe
H0JIC TIOMHMO BOJIETMETPA TAKKe MEXAHWYECKHI WM JJIEKTPHYECKHH CEKyHIOMEp C HENpephIBHBIM
IOBIKEHHEM YyKaszaTensi. B ciydae OTCyTCTBHs BO30OyIHUTENs Ha Bally MAIUIWHBL, WIH €CIH €ro
HAaIpsDKeHUE ITyJILCHPYET C 4YacTOTOM BpAIlleHMs, JIy4IHe pe3ysbTaThl JAeT MPUMEHEHHE MAaIIHHBI
MOCTOSIHHOTO TOKA, COSAMHACMOM C BaJIOM IOCPEACTBOM OCCIIOBHOM PeMEHHOM Mepenayn.

4.6.3. Tperuii cnoco® TpeOyeT NpuUMeEHEeHus XpoHorpada, OTCYEThl KOTOPOrO MPOU3BOIAT IIO
CHTHAJaM, II0J]aBaeMbIM OT BaJla WCIBITYyEeMOW MalIMHBI OAWMH pa3 3a KaXIbld 000poT wim 3a

HECKONbKO 000potoB N. Ecimu f, &, M t3 — IOCHEN0BATENbHO 3aPErUCTPUPOBAHHEIE MOKA3AHHS
xpoHorpada, To cpeJHUe 3HAUYEHUS YACTOTHI BPALIEHHS 33 IIPOMEKYTKH BPEMEHU MEKIy HUMU OyIyT:
- 60N - 60N
an = u 23 = > (20)
L= -1

a YCKOpeHHE CaMOTOPMOYKECHHUSI B MOMEHT BPEMEHH 1
dn| 2(nyy —y3)
dt 2 t3 _tl
Bmecto xponorpada MoxkeT OBITH MPUMEHEH AIEKTPHUYSCKHHA CEKYHIOMEp, yKa3aTellb KOTOPOTO

21)
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coBeplIaeT OJuH 000poT 3a 50 MepHoJOB NHUTAIOIIEr0 €ro HAaNpsHKEHHs; ero IOKa3aHus Cieayer
(ororpadgupoBarh MOCPEICTBOM BCIIBIIIEK WMITYJILCHOM JIAMITBI 110 CHT'HAaM, 0JaBaeMbIM OT Bajia
WCIIBITYEMOH MallMHBL, KaK U B TPeJbIAYIIEeM ciydae. Ynucno orcueToB MoxeT ObITh He Oonee 30—40
3a BECh OIIBIT.

[Tpn npumeneHun criocoda GueHHs 4acToT 110 1. 4.3.3 npou3BOIAT OCLMILIOrpadHUECKyIO 3aIiCh
HalpsDKCHHS JBYX IIOCIEAOBATENIFHO BKJIIOUCHHBIX HCTOYHHKOB, OAWH M3 KOTOPBIX HMEET
HOMHHAJIBHOE 3HAYECHHE YaCTOTHI, & JIPYrol — 3HAYCHHE YacTOTHl CAMOTOPMO3SIIICHCS MAIIWHBI, a
aMIUIATYBI 000X HANpPsDKEHUH MTPEABAPUTEIHLHO BEIPAaBHEHBI TP HOMHHAJIBHOM 3HAYE€HHH YaCTOTEHI.

Ecnu u3 MeXaHHYECKHX MOTEePb, U3MEPEHHBIX METOJJOM CaMOTOPMOXKEHHS, HEOOXOAUMO BBIIEIUTD
NOTEpH Ha TPEHHE B ONOpax (B OCHOBHOM B MOJIISTHHKE, OOLIEM AJSI UCHBITYEMOW MAIlWHBI U
CONPSKEHHOTO C HEI0 MEXaHU3Ma), 3TH MOTEPH HAATECKHUT ONPEACITIATh KAIOPHMETPHUECKUM METOIOM.
Ecnmu 3TO HEBO3MOXXHO, HampuMmep, BCIEJICTBHE OTCYTCTBHS MPOTOYHOTO OXJAXIEHHS BaHHBI
NOAMSATHHKA, TO MOTEPH B MOJAMATHHUKE CIEAYET OINPENeNsTh [0 SMIUPHYECKUM (opMmyliaM |
pacripeiensiTh MEXIy TeHeparopoM M TYpOMHOM IO COIJIaCOBaHMIO MEXIY H3rOTOBUTEISIMA
reHepaTopa v TypOHHBI.

OmnperneneHne OTPULATENEHOTO YCKOPEHHsI CaMOTOPMOYKEHHS CIIOCOO0M OMEHHMST 4YacTOT IPUTOIHO
TJIaBHBIM 00pa3oM /sl THXOXOAHBIX CHHXPOHHBIX MAIIWH C HECIOXKHBIM BEHTHIISIIMOHHBIM TPAKTOM,
HalpHuMep, OTKPBITOTO UCTIONHEHHS. B ruaporenepaTopax co CIIOKHBIM BEHTHWISIIHOHHBIM TPAKTOM OH
MOJXKET TPHBECTH K ONIMOKaM, ITOCKOJIbKY 3aBHCHMOCTh YacTOTHl BpAIICHHUS OT BPEMEHH IpH
CaMOTOPMO>KEHHH JUTS TAKMX MAIIMH 3a49aCTyI0 HMEET HEJ0CTaTOYHO IJIAaBHBIN XapakTep.

5. AI3SMEPEHUE NNOTEPH KAJIOPUMETPUYECKNUM METOJAOM

5.1. O6aacTh npuMeHeHHs

Kanopumerpruyeckuii MeTOI MOXET ObITh NPUMEHEH [Uis KocBeHHoro ompeneneHus KIT/
JNEKTPUUECKUX MAIIMH IyTEM U3MEPEHUs MOTepb OTACIbHBIX BUIOB C MOCIECAYIOUUM UX
CYMMUPOBaHHEM WIN IIyTEM U3MEPEHHUSI OJTHOBPEMEHHO BCEX MOTEPb, BBIIEIAEMBIX B MAIIIMHE IPU TOU
WM UHOM HarpysKe.

B 3aBUCHMOCTH OT YCIIOBHH KalIOpUMETPHUYECKHE H3MEPEHHS MOTYT OBITH IMPOBEICHBI IBYMS
pa3IMYHBIME CITOCO0aMU — HEMOCPEICTBEHHBIM M3MEPEHHEM PacXofa W MPEBBIIICHUS TeMIIePaTyphI
OXJTXKAIOIICH Cpensl WM TapHPOBAaHUEM IIPEBBIMICHUS TEMIIEPATyphl OXJIAXKAAIOMICH cpensl 0e3
M3MEpEHUS €€ pacxona.

Kanopumerpruueckne u3MepeHns: TOJKHBI OBITh BBITIONHEHBI U Ka)KJOT0 KOHTYPa OXJIAXKICHHS
OTJZIEJIbHO.

ITorepu MamIMHBI COCTOSAT W3 NOTEPh, BBIACIAEMBIX BHYTPHU PacueTHOIl MOBEPXHOCTH P; U BHE
pacueTHO moBepxHOCTH P,.

Ilonx pacueTHON MOBEPXHOCTBIO MOHMMAETCA MOBEPXHOCTh, MOJHOCTBIO OXBATHIBAIOLIAS MAIIUHY
TaK, 4YTO BCE BBIIEJIAEMbIE BHYTPU HEE MOTEPU JOJKHBI BHIHOCUTHCS HAPYXKy CKBO3b Ty IOBEPXHOCTh

(uepr. 4).
[Motepu P; MOTYT OBITH OTIPE/ICIICHBI KaK CyMMa
P[:Pl“"Pz, (22)
rie P, — moTtepH, KOTOpPbIE MOTYT OBITH M3MEPEHBI HEIOCPEICTBEHHO M BBIHOCSTCS B BUJIE TEIIa

yepe3 KOHTYPHI oxXiIaxaeHus. OHU ABISIOTCS OCHOBHON YacThIO IMTOTEPH;

P, — nortepu, He BBIHOCUMBIE Y€pE3 KOHTYPBI OXJIAXKIEHUS, PACCEUBAIOILHNECA YEPE3 PACUETHYIO
MOBEPXHOCTh IyTEM TEIUIONPOBOAHOCTH, KOHBEKIWH, HM3IIyYeHHs, YT€UKH W T. H. OHHU SBISIOTCS
HEOOJIBIIION YaCThIO0 OOIIMX MOTEPh U MOTYT ObITh BBIYHCIICHBI.

[Morepu P, MOryT OBITh OTPHIIATCILHBIMH W BBIYMTAIOTCS, €CIM TEIUIO IMOCTYMaeT BHYTPh
pPac4yeTHOM OBEPXHOCTH.

[Motepu P, MOTYT COCTaBJATH YacTh OMpPEHCISAEMBIX IOTEPh W B TAKOM CIyd4ae JOJKHBEI OBITH
H3MEPEHBI OTAEIIBHO.

Ilpumeuanue. Ilotepu B onopax, HAXOJSAIIUXCSI BHYTPU pacu€THON MOBEPXHOCTH, OTHOCATCS K OTEPSIM P;.
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1 — w3nyyeHue yepes CTeHKHU; 2 — OXJIaUTelNb MOAMSTHUKA; 3 — BO30YyKACHHE;
4 — OCHOBHOI OXJIAJIUTEIb; S — TeIJIonepeaaya K TypouHe;
6 — teruionepenava K QyHIAMEHTY; 7 — OXJIXKIAIOIIAN BO3IyX

UYeprt. 4

5.2. Omnpepenenne morepb P; myTeM H3MepeHMsi PacxoAa M NPEBBIIEHUS TeMIepPaTyphl
oXJIaxKaroLeil cpeabl
[Torepu, BBIHOCUMBIE OXJIAXKIAIOLIEH CpPEeNOd M3 BJIEKTPUUYECKONW MAIIMHBI MPH MPAKTUYECKH
YCTaHOBMBILIEHCS TEMIIEPATYPE €€ YACTEM, paBHBI
R=c,-Q-p-AS, (23)

rae ¢, — YyJelbHas MaccoBas TEIJIOEMKOCTh OXJIAXKIAIOUIEH Cpeabl NpU JABIEHUM B TOYKE
u3Mepenus pacxona, kJx/(kr-K);

O — pacxo/1 OXJIaKIAKoMEH cpefibl, M/C;

p — IIOTHOCTh OXJIAXKIAIOICH CPEeIbl IIPH TEMIIEPAaType B TOUKE U3MEPEHHUs PACXOA, KI/M';

AS — mpeBbIlICHHE TEMIIEPATyPhI OXJIAXAAIOIIeH cpebl, K.

(M3menennasi pepaxuusi, M3m. Ne 2)

5.3. U3mepenue norepsb P; KaJlopuMeTPHYECKUM TaApUPOBaHHEM

5.3.1. Tapuposounas xapaxmepucmuxa

Omnpenensiercss TapUpPOBOYHAS XapaKTEPHCTHKA, MPEICTABIAIONIAs 3aBUCHMOCTH IPEBBIIICHHS
TEMIIEpaTypbl OXJIaXKIAIOLIEH CPeabl OT MOTEPh, BBIACTAEMBIX B MAIIMHE, IIPH YCIIOBUH, YTO TOTEpH P;
MOTYT OBITH M3MEpPEHbl HEIOCPEACTBEHHO O3JIEKTPUYECKUM METOAOM. Eciam yclaoBHsS HCHBITaHHA
COONIO/IeHB! MPAaBHIBHO, TO 3TOT METOA He TpeOyeT ompeneneHus morepb P,. OH MoxeT OBITH
IMPpUMEHCH B TOM Cliy4da€, Koraa HCHIOCPECACTBECHHLIC KAJIOPUMETPHUUYCCKUE U3MCPCHHSA B KOHTYpax
OXJIQXKICHUSI HEBO3MOXKHBI MJIM KOTJIa UX TIPOBEACHHE 3aTPYAHEHO.

5.3.2. l'enepuposanue nomepsv 0Jisi Mapuposanus

[Torepy B MamMHE IOJDKHBI OBITH IMOJYYEHBI OT 3JIEKTPUYECKOrO HCTOYHHKA, JOIMYCKAIOIIETO
BO3MOKHOCTh UX TOYHOTO n3MepeHusi. OHU MOTYT OBITH BBIJICJICHBI BHYTPH MAlIMHBI B BU/IE OOBIYHBIX
MOTEpPh NPU BPAIIEHNH MaIIMHBI B HEHArpY»KEHHOM WJIM Harpy>XCHHOM COCTOSIHHH, B 3aBUCHMOCTH OT
BU/Ia OTIPEJIENSIEMbIX IOTEPh, WX B BHJE TEIUIOBBIX MOTEPh, BHIACIAEMBIX B CIICIIMAIBHOM PE3NUCTOPE,
BCTAaBJICHHOM B MallWHY Ha BPEMs MCIBITAHHUS TAaKUM 0Opa3oM, YTOOBI MOTEPH CO3/1aBalll TEILUIOBOM
MOTOK, TOMOOHBIA TOMY, KOTOPBHIH CYIIECTBYET B MAIIMHE IPH HOPMAIBHBIX YCIOBHAX. s
JIOCTHKCHUSI HAuOONbIIEH TOYHOCTH CYIIECTBEHHO, YTOOBI 3HAYEHHE IIOTEPh, NPHUMEHAEMOE IS
MOTy4EHHS TAPUPOBOYHON KPUBOH, OXBATHIBAJIO 3HAYECHUS], KOTOPBIE IIPEATIONATACTCS N3MEPSTh.

5.3.3. Onpedenenue usmepsemvix nomeps

ITocne momydeHus TapupOBOUHON KPHBOM ClieAyeT BpallaTh MAalIMHY B TPeOyeMOM pPEXHME st
TCHEPUPOBAHUS MOMISKAIUX H3MEPEHUIO 1OTepb. [3MepeHHe IPEBBIICHUS TEMIIEpaTypbl
OXJIKIAIONIEH Cpe/Ibl MTO3BOJISIET ONPEEIIUTh IIOTEPH 110 TAPUPOBOYHON KPUBOH.

5.3.4. Cocmosinue mawunsl RPU UCHLIMAHUY
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HpI/l TapupoOBaHUU U UBMEPCHUN MalllMHA JOJIKHA HAXOAUTHCA B OJJTHHUX U TEX K€ YCJIOBUSX, T. €. C
OJHUMU U TEMHU KC 3aKPLITUAMHU, OAUHAKOBBIMHU CUCTEMAMMU OXJIAXKIACHHA U YCIIOBUAMU MOHTAXa.
Temneparypa M Bce NpoyHMe YCIOBUSI OKpy’Karomled cpeasl B OOOMX Ciydasx JOJDKHBI OBITH
MPaKTHYECKN OJJMHAKOBBIMU. Pacxo/ oxmaxaroniei cpeibl JOIKEeH HOAICPKUBATHCS HA OHOM U TOM
JKe YPOBHE U €e TEeMIIepaTypa Ha BXOJle B 00OMX ONBITaX Kak MOXHO Ooisiee Onu3koi. 1o momydeHus
OKOHYATENBHBIX pPE3YJNbTAaTOB OINBITa JOJDKHO OBITH JOCTHUTHYTO YCTaHOBHBIIEECS COCTOSHHE,
yKa3aHHOE B II. 5.4, a yclioBus, pUBeAEHHbIE B . 5.1, 5.2 1 5.3, AOIKHBI COOTBETCTBOBATH IaHHOMY
METOY.

5.4. YcranoBuB1Ieecs: COCTOSTHUE

TemnyoBoe paBHOBECHE CUMTAETCS TOCTUTHYTHIM, €CIH HM3MEpAeMbIe TOTEpH HAa MPOTSHKEHUH 2 9
HEM3MEHHBI C TOYHOCTBIO 10 + 1 % 1 MOBBIICHUE TEMIIEPaTyphl OXJIKIAIONMIEH Cpeibl U3MEHAETCS He
6osee ueM Ha +1 % B yac mpu HEM3MEHHOM €€ PacXo/Ie.

Ecnu temmneparypa oxiaxiaromieid cpensl IpU BXOAE WM TeMIlepaTypa OOMOTOK H3MEHSETCS
6osree yem Ha +0,3 K/4, TOo TemriepaTypHOe paBHOBECHE MOKET OKa3aTbCsl TPYIHO NOCTHXXHMBIM; B
9TOM ciydae cielyeT BhIOMpaTh OoJjiee HH3KOE 3HaYeHHE TEMIIEPaTyphl OXJIAXKIAalolmel cpelsl Ipu
Bxozie. [Ipn xanmopumeTpuyecknx H3MEpPEeHHSX Ha BO3JYyXE 3TO YCJIOBHE MOXET OBITh NPUHATO B
Ka4eCcTBE KPUTEPHsI YCTAHOBHUBILETOCS] COCTOSHHUS, OJHAKO B CIIydae OMPEICICHUS OTHBIX MOTEPh WK
KOT[a TOITyCKH Ha H3MEPEHUS ITOTO He TpeOYIOT, MOXKHO puHATH +0,5 K/4.

Ecmu craOuinpHOCTE TeMIlepaTyphl MPH BXOAE B MAIIMHY HE COOTBETCTBYET yKA3aHHBIM BBIIIE
YCIIOBHSIM, MOXKET OKa3aThCsl IIEIecO00pa3HBIM IEPEHECTH HCHBITAaHWA Ha Oosee OnarompusTHOE
BpeMsL.

5.5. Ilorepu P, He nepeAaBaeMble OXJIaKIal0NIel cpee

5.5.1. Ilotepu P, cocTosT U3 MOTEph, MEepelaBacMbIX TeIUIonepeaaucii uepe3 GpyHmaMeHT u Bai,
O6]>ILIHO O4YCHb MAJIbIX W TPYAHO U3BMEPACMBIX; IMOTCPb, 06yCJ'IOBJ'leHHI)IX COIMPUKOCHOBCHUEM
Hapy’>KHOW TOBEPXHOCTH MAIIHMHBI C OKPYXAIOIUM BO3TYXOM (KOHBEKIIHS); HOTEpPb, BBI3BIBAEMBIX
W3MECHEHHEM KHHETHUYECKOH OHHEPrHMH OXJIAXKIAIOUIEr0 BO3JyXa, LUPKYJIMPYIOIIEr0o B MallWHE C
Pa30MKHYTBIM LIUKJIOM BEHTHISIIMU, KOTOPBIE MOTYT OBITh BEIYHCIIEHBI, KBT, 10 hopmyre

2
_pOv (24)
2000

rae Q — pacxos BO3ayxa, M/c;

p — IUIOTHOCTb BO3YXa, KI/M';

v — CKOpPOCTb BO3/IyXa IIPH BBIXOJIE, M/C.

5.5.2. llotepu P, (B TOM 4HCIIEe OT YTEUKH) CIEIyeT YMEHBIATh, BO3ACHCTBYS Ha pacxo] N Ha
TEMIIepaTypy OXJIAXNAIOMIeH cpenbl, YTOOBl YMEHBIIUTh PA3HOCTh TEMIEPATYPHl C OKpYKaromeH
cpemod, HO He B ymepOd oO0mell TOYHOCTH W3MEepeHus TeMmeparypsl. llpuHATHE 3THX
MPEIOCTOPOKHOCTEH 0COOEHHO BaKHO B CITydae M3MEPEHHUS OTEPh OTACIHHBIX BUIOB.

[Torepu P, MOTYT OBITH YMEHBIICHBI TEIJION30JIIIUEH TTOBEPXHOCTEH TEIUIOOOMEHA C BBEIICHHEM B
pacuer kod((uLKEHTa TEIUIONPOBOJHOCTH NPUMEHEHHOIO TEILIOM30JIMPYIOIero Marepuana. B
YaCTHOCTH, 3TO 11eJIeCO00pa3HO, €CIIM TPYJHO MOJIaBUTh BHELIHUE ITOTOKH BO3/1yXa WJIH NOJIEP)KUBATh
TEMIIEPATyPy OKPYXKaroLIeH Cpelibl OTHOCUTENIBHO IIOCTOSHHOMU.

[Ipu TakoM BEITIOJHEHWH ONBITOB, YTOOBI motepu P, ocraBanmch MeHbme 2,5 % ot morepb P;,
M3MEPEHHBIX TIPH TOJHOW Harpyske, wiu MeHblie 5 % OT 1oTepb P;, M3MEPEHHBIX MO METOXY
OTAEIBHBIX TIOTEPh B pacueT NPHUHUMAIOTCS NPAKTHYECKH TOJNBKO HOTEPH, paccenBacMble
MOBEPXHOCTHIO MamuHEL. [lotepu P,, KBT, MOTYT OBITH BEIYMCIIEHBI TIO (hOPMYJIE

P,=hSAS, (25)
rae h — x03(hOUIIEHT TeTUI00TaaYH;

S — paccMaTpHBaeMas IOBEPXHOCTb, M’

AS — pa3HOCTP MEXIy TEeMIlepaTypoll BHYTPH pAcCUYETHOH IOBEPXHOCTH U TEMIepaTypoit
OKpy>Katomien cpemsl, K.

5.5.3. 3HaueHue h s MOTEph, pacCeMBAaEMbIX IMOBEPXHOCTHIO, Haxomutcs mexay 10 m 20
Br/(M*K) ¢ mpuemiemsiM 3HaueHmem 15 Br/(M*K) B cilydae TMPHHATHS IMPEIOCTOPONKHOCTEH IS
MOJIaBJICHUSI IOTOKOB BO3/1yXa Ha MOBEPXHOCTH TEINIOOOMEHA.

[Mpumeps! ompeneneHust h Ui [OTEPb, PAacCEMBACMBIX IOBEPXHOCTSIMU  TEIJIOOOMEHa,
COIIPHUKACAIOUIUMUCS C BO3IYXOM:

JUIS HAPYKHBIX MOBepxHOCTel /1 = 11 + 3y Br/(M*K), rie v — CKOpPOCTh OKPY’KAIOLIEro BO3IyXa,
M/C;

JUIS TIOBEPXHOCTEH, ITOJIHOCTBIO OXBAaTHIBAEMBIX HAPY)KHOM MOBEPXHOCTHIO MamMHBL, 7 = 5+3v
BT/(Mz'K), TJie V — CKOPOCTh OXJIAKIAOIIETO BO3AyXa.

5.6. IloTepu BHe pacueTHO# MoBepxXHOCTH P,
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ITox mortepsimu P, moJpa3yMeBarOTCsl MOTEPH B PEOCTaTe, HAXOASIIEMCS B OCHOBHOM IlemH
BO30YIK/IEHHsI, B OpTaHax peryJHpOBaHMs HANPSDKEHUS U B LEMSIX BO30YKICHUsI BO3OYAUTENS; TIOTEPH
B BO30yaWTeNe W B KOHTAaKTHBIX KOJIBIAX, €CIM MX KOHTYp OXJAXJICHHS HE3aBUCHM OT KOHTYpa
OCHOBHOH MallIMHBI; TOTEPU HA TPEHUE B MOJIINITHUKAX, MOJTHOCTHIO MIIM YaCTUYHO, B 3aBUCUMOCTH OT
TOTO, HAXOAATCS JIN OHU IEJIMKOM HJIM TOJIKO YaCTUYHO BHE PACUETHOW MOBEPXHOCTH. DTU OTIEIHHO
OIICHUBAeMEbIC ITOTEPH JOJKHBI OBITh MPHOABICHB! K BHYTPEHHUM MOTEpsiM Pi.

5.7. Boaa B KauecTBe OXJ1a:KIaI0LIeil cpebl

Kanopumerprudeckuil MeTon MO BOJE MOJDKEH MPHUMEHSTHCA TONBKO IS MAIIUH C 3aMKHYTHIM
MEPBUYHBIM [UKJIOM OXJIAXKIEHHS, MCIIONB3YIONIMM BOIy KaK BTOPHYHYIO OXJIQXKTAIOMIYIO Cpeay, U
obecrieuynBaeT HAMOOJBITYIO TOYHOCTH H3MEPECHHUH.

[Torepu P;, kBT, yHOCHMBIE BOZO#, BBIYUCISIOTCS 110 (hopmyie

R=c,-0-p-A3, (26)

€ ¢, — TEIIOEMKOCTb BOJIbI IIPH NOCTOAHHOM JAaBieHuu p = 0,1 MIla, onpenensgemas no uept. 5
KaK CpeHee 3HAUCHHUE MPH TEMIIepaType BObI Ha Bxoje 31 U Ha BbIxone 9, kJx/(kr-K);

O — pacxox BOJIbI, M°/c;

p — IUIOTHOCTb BOJBI I10 KPUBOM YEPT. 5 B TOUKE U3MEPEHUS PACX0/a, K/’

AS =9, — 9| — npeBbllIeHHE TEMIIEpaTypbl Boasl, K.
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Ecnu TOYHOCTH MPUMEHSAEMBIX 3HAUYEHUH C, U P HEJIOCTOBEPHA, B YACTHOCTH, €CJIM OXJIaXKJaoIas
BO/Ia COJIEPKUT COJIM, HEOOXOIMMO U3MEPSATE Cp, U P.

(M3menennasi pexaxuusi, M3m. Ne 1)

5.8. I3mepenue pacxoaa BoabI
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B mensx mnosdydeHHs JIETKO W3MEPSIEMOrO IPEBBILICHHUs] TEMIEpaTypbl CIEAyeT PperyjJupoBaTh
pacxo/ BOJbl BEHTHJIEM, TOMEILEHHBIM T10CIIE U3MEPHTEIIS pacXo/a.

H3mepeHne pacxona BoAbl MOXKET MIPOM3BOANUTHCS OJJHUM U3 CIIOCOOOB:

MEpHBIM COCY/IOM;

TOYHO KaJIMOPOBaHHBIMH 00bEMOMEpaMH;

pacxomoMepamu ¢ TypOUHKOHN MIIH 3JIEKTPHUCCKUMI;

nradparMamu, HacaakamMu BeHTypu wim commamu.

JlomyckaeTrcsi MpOBOJAUTE U3MEPEHHS Pacxoa BOAbI IPYTHMHU CIIOco0aMM, 00ECIEUNBAIOIINMH HE
MEHBIIIYI0 TOYHOCTb.

5.8.1. H3mepenue mepHvim cocyoom

BMmecTtumocTh cocynia AoJKHA ObITH BEIOpaHa TaKol, YTOOBI IPOJOKUTENLHOCTD €TI0 3aMOTHEHHS
Obuta He MeHee | MuH. Pasmepsl cocyna, 00beM KOTOPOro MOMKET OBITh ONPEJENeH TOJBKO
BBIYMCIICHHEM, JIOJDKHBI OBITh TaKUMH, YTOObI M3MEHEHHE Oo0beMa I0J| JaBJICHWEM BOJbl ObUIO B
npegenax 0,02 %. B TeueHue u3MepeHHs pacXoj, AOJDKEH OCTaBaThCsl HEU3MEHHBIM. I3MepeHue
BPEMEHU JIOJDKHO TIPOBOJHTHCS OJHOBPEMEHHO JIByMsl CEKyHJIOMEpaMH WM O3JICKTPHYECKUMHU
M3MEPHUTEISIMI BPEMEHH.

5.8.2. U3mepenue obvemomepamu uay mypouHHbIMU pAcxo0omepamu

YcTaHOBKa M3MEPUTEIBHBIX IPHOOPOB B TPYOOIPOBOIAX IOKHA MPOU3BOJUTECS B COOTBETCTBUH
C MHCTPYKIMEH X M3TOTOBUTENS (IPSMOJIMHEHHBIE YYaCTKHU 10 U TOCIe Mprbopa, MOJI0XKEHHE U T. 11.);
BOJIa HE JJOJKHA COAEPKATh ITy3bIPHKOB BO3yXa.

PexomMeHyeTcss HOBEpATh HM3MEPHUTENbHBIE NPHOOPHI OO M MOCHE KaXKIOr0 HCHBITAHUS. JTa
MOBEPKa JIOJDKHA IMPOBOAUTHCS C COXPAaHEHHEM YCIIOBHH YCTAHOBKH, KakK IpH paboTe, 0COOCHHO eciH
YCTAaHOBKa HE MOIVIa OBITh BBIOJIHEHA B TOYHOM COOTBETCTBHM C HMHCTPYKIHEH H3TOTOBUTEIIS
HU3MEPUTEIILHOTO IPUOOpa.

B cinyuae m3MepeHHsi MOCPEACTBOM OOBEMOMEPOB HM3MEPEHHE BPEMEHM IOJKHO IMPOBOJMTHCS
OHOBPEMEHHO  JIByMsl  CEKyHIOMEpaMH WIIM  3JEKTPUYECKUMH  HM3MEPUTEISIMH  BPEMEHH.
[IporomKUTENBHOCTS U3MEPEHUS JOJDKHA OBITH JOCTATOYHO OOJBIION ISl MOJYYEHHs NpHEMIIEMOM
TOYHOCTH U HE JI0JDKHA OBITh MEHEE 5 MUH.

Ecnu n3amepenne npoBOJUTCS pacXog0MeEpoM, clienyeT OpaTh npuMepHO 20 0TCYETOB M MPUHUMATH
CpeziHee n3 HHX.

5.8.3. Usmepenue ouagpacmamu, Hacaoxkamu Benmypu unu conpamu CleIyeT TPOBOIUTH B
cooTBeTcTBUH C [IpaBmmamm 28—64 n3MepeHus pacxoma KHIKOCTEH, Ta30B M MapoB CTaHAAPTHBIMU
nuadparmMamMu u coruiamu, yTBepkaeHHbME ['occrangaprom CCCP.

5.9. U3mepeHne npeBbIlIeHUs TeMIIEPATYPbl BOAbI

H3mepenne MOXKeT POBOIUTHCS:

- TepMOIIapaMH WX TEPMOIPEOOpa30BaTeIIMU COIIPOTHBIICHUS, TOMEIIEHHBIMU HETIOCPEACTBEHHO
B BOAY WIM B HAIlOJIHEHHBIE MAacliOM KapMaHbl M BKJIIOUYEHHBIMH BCTPEYHO TAKUM 0Opa3oM, YTOOBI
TOJIy4aTh HEIIOCPEJICTBEHHO MTPEBHILIIEHNE TEMIIEpaTyphl BOABI;

- TOYHBIMH TEPMOMETPaMH, NOMELICHHBIMH B, HAIlOJHEHHbIE MacjoM KapMaHbl. Bo m3bexaHue
CHCTEMaTHYECKUX OMIMOOK CIIEAyeT MEHSATh MECTaMH TEPMOMETpPHI TOCHEe KaKIOro OTCUeTa H
MOJI/IePKUBATh HEM3MEHHBIM YPOBEHb MacCIIa;

- IPYTHMH CPENCTBAMH, 00ECTIEUNBAIOIIMMH Ha MEHBIIYIO TOYHOCTh N3MEPEHUSI.

IToBepka U3MEPUTEIBHBIX IPUOOPOB JOIKHA IPOBOJUTHCS IO U MOCIIE UCIIBITAHHUH.

OTO M3MEpPEHUE BKIIIOYACT B ce0s Pa3HOCTb TEMIIEPATyphl, IPOUCXOISAILIYIO OT IOTEPh Ha TPEHHE
BOJIbI B OXJIAANUTEISIX M TPYOOIPOBOAAX, HAXOIAIIUXCS MEXIY TOUKAMH M3MEPEHUs, OLICHUBAEMYIO B
pasmepe 1 K Ha motepro aasnenus B 4,2 MIla. MoIIHOCTb, COOTBETCTBYIOIASL 3TUM MOTEPSM, JOIKHA
OBITh BBIYTEHA M3 H3MEPEHHBIX TAKMM 00pa3oM OOIINX HOTEPb.

5.9.1. PacnonoxxeHue kapMaHa A TepMomeTpa. KapmaHsl i1 TepMOMETpOB (4epT. 6) MOIDKHBI
pacrionaratbCsi B HENOCPEACTBEHHOH OJIM30CTH OT MIaxXThl I'eHeparopa M BHE €€, HO Ha TaKOM
paccTOSHUM OT INAXThl, YTOOBI MOTJIO OBITh YCTAaHOBJICHO YIIOMHHAE€MOE HWKE YCTPOWCTBO JUIst
BBIPaBHUBAHUS TEMIIEPATYPBI.

TpyOGonpoBoaEl HAa BBIXOJIE BOJBI JODKHBI OBITH COOTBETCTBYIOIINM 00pa30oM TEILUION30JIMPOBAHBI,
YTOOBI IPEIOTBPATHTH BO3MOYKHBIN TETINIOOOMEH C OKPY>KAIOIIeH Cpeoi.

Temneparypa BOAbI B MECTAaX PACIOI0KEHHS KAPMAHOB JI0JKHA ObITh 0THOPOIHOM. C 3TOH 11eJ1bt0
JOJDKHO OBITh YCTAQHOBJIEHO BBIPAaBHHBAIOIIEE YCTPOicTBO. OHO JOIKHO COCTOSATh M3 OJHOTO (MIH
IByX) KoieH B 90° B couerannu c TpyOo#l mmHONW mpumepHo B 20 amamerpoB. B ciydae MHOTMX
OXJIaJINTEJIeH pacxo/l BOJbI B KaX/IOM OXJIaUTelle I0JDKEH ObITh BEIpaBHEH, YTOOBI TEMIIEpaTypa BOJIbI
NpU BBIXO/Ie OblIa OJJMHAKOBOW, WIIM )K€ HY)KHO NMPOU3BOJMTH U3MEPECHUE Ha KaXKJOM OXJIAJUTENE B
OTJIEJIEHOCTH.

I'myOnna kapmaHOB 1oipkHa cocTaBiaTh 0,6—0,8 nuamerpa TpyObl. MIX CTEHKM OIKHBI OBITH IO
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BO3MOXKHOCTH 00Jie€ TOHKMMH M U3 MaTepHaiia ¢ OOJIBIION TEeIUIONPOBOIHOCTBIO.
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5.9.2. YcraHOBKa H3MEPUTEIFHOTO OpraHa BHYTPH KapMaHa. VI3MepUTenbHbIN Oprad JoDKeH OBITh
MIOMEIIEH KaK MOXKHO Oojiee OJM3KO K CTeHKE KapMaHa, KOTOPHIA JOJDKEH OBITh YaCTUYHO 3aIOJTHEH
MacJioM JJisi oOecrieueHns TEeIUIOBOro KOHTakTa. J{Jis mpemoTBpamieHnss oOMeHa ¢ BO3AyXOM KapMaH
JIOJDKEH OBITh CHa0eH MPOOKOiA.

Ecnu H3MEpPEHNE TEMIIEPATYPEI MPOU3BOIUATCS npu TOMOIIHA TEpMOIIap WA
TEPMOIIPeoOpa3oBaTeICii CONMPOTHUBIICHHUS, TO HMX IPOBOJAHUKH JOJDKHBI OBbITh MPUBEACHBI B
COINPHUKOCHOBEHUE C TPYOONPOBOJOM Ha JUIMHE B 25 CM W TEIUIOM30JHPOBAHBI B COOTBETCTBUH C
uepr.6.

5.10. TouHoCTb U3MEPEHUS

ToYHOCTB OmpeneNneHns MOTeph KaJIOPAMETPUIECKHM METOIOM 3aBHCHUT OT MPUMEHSIEMOI0 METoa

WU3MEpEeHHs, OT THIA MPUMEHSIEMBIX TPUOOPOB M OT OMMOKU B OIEHKE MoTeph P,. B Tabn. 2 nansl nse
KaTETOPHH MOTPEITHOCTEH U3MEPEHHS:

Tabmuma 2
PesynpTHpyIoIias NorpenHocTh B NPOIeHTax oT P;
HaumMeHnoBanue M DYIotL P ot :
Kareropus A Kareropus b
TemnnoBoe paBHOBeCHE <1 —
TemnoeMKOCTh ¥ MIIOTHOCTH BOABI <1 —
Pacxon Boab! <1 —
IIpeBbllieHNE TEMIIEPATYPhI <1 —
Orenka moreps P, <0,5 .
<3
<15
IMotepu P; (mocToBepHOCTE 95 %)
/ < <
IIpenen norpemuoctu Ye? <25 <5

* MeHblllee 3HAYEHUE OTHOCHTCS K CIIYYalo, KOTrJa MPHUHSATHI BCE TPEIOCTOPOKHOCTH, NEPEUHCIIEHHBIE B II.
5.5.2; Gonbluee 3HaueHHe — ecim P, ocrarores B mpenenax 5 % or P;.

- KaTeropus A COOTBETCTBYET HAUBBICIICH TOYHOCTH, KOTOPYIO MOYKHO ITOJY4YHTH;

- KaTeropus b cooTBeTCTBYeT NpreMiieMOMY YPOBHIO, JOCTaATOYHOMY B OOJIBLINHCTBE CIIyYaes.

Ecnun oTHOCHTENBHAS OTPEIIHOCTE ONpeAeNneHus P;, onpenernsemMas IOTPeIIHOCTbIO U3MEPeHUs Py,
oxunaercss Oonpuied 1,5% Jjuis kareropun A wiam Oosbiieit 3 % ans kareropuum b, TO
KaJIOPUMETPUUECKHI METO]] HE PEKOMEHIYETCsl.

5.11. Bo3ayx B kauecTBe OXJIa)KAaloLIel cpeabl

[TpumensieMble METOIBI M3MEPEHMs 3aBHCAT OT Pa3MEpPOB CHCTEMBI M OT IPUMEHSIEMOIrO THIIA
BEHTUJISLHH.
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Kaﬂopl/IMeTpI/I’{eCKI/lﬁ METO IO BO3AYXY MOKET OBITh IPUMCHEH KO BCEM CHUCTEMaM BCHTWIALHNU,
KaK 10 pa30MKHYTOMY LHMKIY, TaKk M IO 3aMKHyTOoMy. Bo BpeMs MOHTaka MallMHBI He TpeOyercs
YCTAHOBKHM HUKAaKHX CIICIHAAIBHBIX H3MEPHUTEIBHBIX YCTPOICTB.

Kanopumerpuueckuii METOI 10 BO3YXY JIOJDKEH IPUMEHSTHCS:

- €cJIM MalllMHA OXJIAKAAETCS MOJHOCTHIO 10 PA30MKHYTOMY LIMKITY M BTOPHYHBIA BOJISHON KOHTYD
HE PUMCHEH;

- eCIM BOJA BTOPMYHOI'O KOHTYpa COIEPXKHT ITy3bIPbKH TIa3a, IeJalollde TOYHOE H3MEpeHHUE
pacxoza BOIbI HEBO3MOYKHBIM;

- eclIM B KOHTYpe BTOPDHMYHOH BOABI HEe OBLIO NPELyCMOTPEHO YCTPOWCTBO Ul HU3MEPEHHsS ee
pacxofia ¥ TeMIIepaTyphbl U TaKOe YCTPOICTBO HE MOXKET OBITh YCTaHOBJICHO.

[Ipn nmpuMeHEeHHH KaJOpUMETPHYECKOr0 MeToa IO BO3AYXYy Npenrojaraercsi, 4ro cucreMa
JOCTHIJIA TEMIIEPATYPHOTO PaBHOBECHS.

[Teperexanusi BO3JyXa IEPBUYHOIO KOHTYypa MEXAY HArpeTbIM W XOJIOJHBIM BO3IYXOM HE
OKa3bIBAIOT BIMSHHUS Ha KaJOPUMETPUYECKHE H3MEPEHHs, IIOCKOJIBKY J3TOT BO3AYX OCTaeTcs
TIOJTHOCTBIO BHYTPU PacyeTHOM IMOBEPXHOCTH.

Llenbro MpUMeHEHHsT KAJTOPUMETPHUUECKOTO METO/Ia 110 BO3AYXY SIBJISETCS U3MEPEHHE MoTeph P B
COOTBETCTBHH C 1. 5.2. [l 3TOTO JOJDKHBI OBITH OINpEZETeHBl pacxoi Mo Macce p(), MPEBBIIICHHE
TEeMIIepaTypsl BO3AyXa AS U TEMI0EMKOCTb BO3/yXa MPH MOCTOSIHHOM JJABICHHU C),.

5.12. Onpenenenne pacxoaa Bo3ayxa no Macce

Jnst ompeneneHust pacxoja .BO3OyXa IO Macce CIeAyeT HM3MEpHTb OOBeMHbIH pacxox O H
OIIPEJIETINTH IUIOTHOCTh BO3/IyXa P B MECTE U3MEpeHHs pacxo/a 1o rpaduky yeprt. 7 u no 1. 5.12.4.

wefr®  Mnomuocms Bosdyxa B 3aBucumocmu am mennegamypw i Snawwocry
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Pacxon O moxer ObITh ONpeseNieH MOCPEICTBOM KaMOPOBaHHON M3MEpHUTENbHOH nuadparmel,
M3MEpPEHNEM CKOPOCTH BO3/yXa B IOIEPEYHOM CEUCHHH, Yepe3 KOTOpOe MPOXOAMT IOJHBIA pacxof,
WA METOJIOM CPaBHEHHUSI.

(M3meHennasi pexaxuusi, M3m. Ne 1)

5.12.1. H3mepenue nocpedcmsom Karubpo8aHHo20 aspoOUHAMULECKO20 CONPOMUBIEHUS.

B KOHTYp OXJaXkHaromero Bo3ayxa BBOAMTCS auadparma, Ha KOTOPOH IPOW3BOJUTCS M3MEPEHHE
norepu nasneHus. Jmadparma nommkHa OBITh ITOIBEPrHyTa KaauOpPOBKE, HAIOIIEH 3aBHCHMOCTD
00BEMHOT0 pacxoja OT IMOTEPH JHaBJIEHHS. OTa KaaHOpOBKAa MPHUIOJHA TOJNBKO /IS OJHOM
OIIPEZIETICHHON TUIOTHOCTH BO3/yXa, IPU KOTOPON OHA NMPOM3BEJICHA; 3HAYECHHS PacxXo/a, U3MEPEHHbIE
B IIpOLIECCE MCIBITAHUS, JIOJDKHBI OBITh HCIIPABIICHBI HA IUIOTHOCTH BO3/lyXa B MOMEHT U3MEPEHUSI.

B kauecTBe W3MepHUTENbHOM JuadparMbl NPUMEHSIOTCS NEPETOPOAKH M3 INep(OpHUPOBAHHOTO
mucra. Takue JUCTBI, OAMHAKOBBIX Pa3MEPOB M KaIMOpPOBaHHBIC, NOJDKHBI OBITH pa3MEIIEHHI B
HOJXOAAIINX MECTaX NEPIEHIUKYISPHO MOTOKY BO3AyXa B KOJIHUYECTBE, JOCTATOUHOM ISl TIOTy4EHUS
IIPH HOPMANBLHOM PACXO/e BO3AyXa JIErko M3MEpUMoil motepy masnenns (100 Ia = 10,2 kr/m* = 10,2
MM BOZ. CT.). UT0OBI HE yXyAIIaTh BEHTWIALMIO MAIIMHBI Ype3MEPHBIM 00pa3oM, MOTeps JaBICHUS HE
JIOJDKHA TIPEBBIIIATh BBIICYKAa3aHHOE 3HAUCHHE.

B wacTtHOCTH, METOA MOAXOAWT AJISI MAIllMH C PA30MKHYTBIM LUKJIOM BEHTHILIIWH. [ mepecdeTa
pacxoza BO3yXa Ha Jpyrue 3HauUCHHUs IIIOTHOCTH NpUMEHsAeTCs hopMyia

0,=0, /2. (27)
P2
Jist u3MepeHus MOTepH JaBJICHUS NPHMEHSETCS MHUKPOMaHOMETP C HAKJIOHHOM TpyOKoW wWiu
MaHOMETp C IOCTaTOYHO pacTsAHyToH mmkanoit (+ 1 I1a).
Ilpn 3aMKHYTOM LHKJIE€ BEHTWIIIMM B KadyeCcTBE KaJMOPOBAHHOTO —a’pOJMHAMHYECKOTO
COIPOTHUBJICHHSI MOTYT OBITh IPUMEHEHBI BO3AYXOOXIAIUTENH, HO UX TPYIHO KaIuOpOBAaTh.
5.12.2. H3mepenue nocpedcmseom ecacviearouieli Hacaoku
ITpn pa3oMKHYTOM IMKJIE€ BEHTWIALMHA MOKHO M3MEPSTH PacXoj BO3AyXa CO CTOPOHBI €T0 BXO/a B
MaIlIMHY ITOCPEICTBOM BCAChIBaroOIIeil Hacaaku (dept. 8).

UYept 8
Pacxo/ Bo3ayxa O, M°/c, BEIYHCIISIETCA 110 (hopMyIIe

(28)

riie A — TOepeYHOe CeUeHHEe BCACHIBAIOIIEH HACAIKH, M’

p — IUIOTHOCTb BO3YXa B MECTE H3MEPEHHS, KI/M;

Ap — pa3HOCTb MEXIy CTaTHYECKUM JaBJICHHEM BO BCACHIBAIOLICH HAcaIKe U OKPY>KArOIIUM
nmaBieHueM, Ila.

Koaduuuent a uist crangapTHOW BeachIBarolield Hacaaky uMeet 3Hadenue 0,98 1 He 3aBHCHUT OT
pacxosa BO3yxa.

[TonepeuHoe cedeHue HACaIKH M YHCIO NPUMEHSEMBIX HACA/IOK 3aBHCAT OT M3MEPSIEMOH HOTEepH
JIaBJICHUs], OITUMAIIEHOE 3HaUeHUe KOTopoi uMeeT nopsagok 100 ITa.

5.12.3. H3mepenue memooom cpasHerus

OTOT METOJl COCTOMT BO BBEACHHH B KOHTYDP OXJAXIEHHS MAIIUHBI YCTPONCTBA, MO3BOJISIOIIETO
BBIICIIAT M3BECTHYIO MOIIHOCTh P, KBT, KOTOpOHl COOTBETCTBYET YBEJIWYEHHE U3MEPSIEMOU
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TemmepaTypsl oxnaxgatomer cpenst AS, K. Ecnu u3BecTHa TemnoeMKocTh ¢, KJUk/(kr-K) B mecre
pacroIoKeHHsT M3MEPUTEILHOTO0 YCTPOWCTBA, TO PACXOJl OXJaXAAIoIeH cpeabl MO Macce, Kr/c,
BBIUUCIIACTCS 11O (hopMyJie

P

5.13. U3MepeHne NJI0THOCTH BO3AyXa

[TnotHOCTH BO3myXxa p siBisieTcsl (DYHKIMEH CYIIECTBYIOLIETO OapoOMETPUYECKOro JAaBieHHS b,
TEMIIEpaTyphbl 3 ¥ OTHOCHUTENILHOM BIIaYKHOCTH BO3/lyXa B MECTE U3MEPEHHUSL.

JlaBneHne B MecTe M3MEPEHHS MaJI0 OTIIMYAETCs OT aTMOC(EPHOTO JaBjeHUsS] BOIM3M YCTaHOBKH,
KOTOpO€ MOXET OBITh W3MEpPEHO OapoMETpOM WM IOJYYeHO OT MECTHOH METEOpOJIOTHYECKOH
craHimu. bapomerpuueckoe IaBleHHE MOJDKHO SIBIATHCS JCHCTBUTENBHBIM [aBJICHHEM, a He
3HAUCHHEM, HCIIPABICHHBIM COOTBETCTBEHHO BBICOTE HAJX YpPOBHeM Mops. Temmeparypa B Mecte
H3MEpEHHs] MOXKET OBITH ONpeeIeHa C JOCTATOYHON TOYHOCTBIO MTOCPENCTBOM OOBIYHOTO TEPMOMETDA.

B cnydae mpuMeHeHHs1 BO3IyXOOXJIaguTeNed Uil M3MEPeHUs pacxoa CIeqyeT IS OlpeNeleHUs
IUVIOTHOCTH BO3[yXa NPHHHMATh cpeaHee apudMeTHUecKoe 3Ha4eHHE IUIOTHOCTH MEXAY BXOAOM H
BBIXOJIOM BO3yXa U3 OXJIaAUTEINs.

Jnst u3MepeHus BIaXHOCTH CIeAyeT IPUMEHATh CIeLMaNbHBINA TurpoMerp. IInoTHOCT cyxoro u
BI&KHOTO BO3[yXa B 3aBUCHMOCTH OT TEMIIEpaTypbl NpuBeIeHa Ha 4epT. 7. Brusxue
06apoOMeTpUYECKOro JIaBJICHUs BBIYUCIISETCS 10 (hopMyJie

Py =Py (30)
0

rae by =1,013x10° ITa.

5.14. U3mepeHue npeBbIIeHNs TEMIEPATYPhI BO3IyXa

W3zmepenne TEMITEpaTyphI MOXET TIPOU3BOANTHCS TOCPEACTBOM INEKTPUIECKUX
TepMonpeoOpasoBaTenell (TepMonpeoOpasoBareneil CONPOTHBIEHHS, TepMomap W T. I.). Ecmm
MPEeBBILICHIE TeMIlepaTypbl uMeeT mopsaaok 10 K, To mocTaToyHO TOYHBIA Pe3yNbTaT NAIOT PTYTHBIC
TepMOMeTpHI ¢ TieHo# menenus 0,1 K.

(AM3menennasi pepakuusi, A3m. Ne 1)

5.14.1. Usmepenue npu geHmunayuu no pasomMKHymomy Yuxkiy

B ciyyae mammH, OXJNaXJaeMbIX OKPYXKAalOLUIMM BO3OYXOM, CIEIyeT H3MEpSATh TeMIIEpaTypy
BO3/lyXa Ha BXOJ€ M BbIxoze. PacmpeneneHue TemrepaTypbl MOXKET 3HAYUTEIILHO M3MEHATHCS. s
HoJIy4eHHs HauOojee TOYHBIX Pe3yJbTaTOB BBIXOJHOE OTBEPCTHE JIOKHO OBITh pa3/ieNIeHO CETKOH ¢
nenenusimu mpumepHo 0,1x0,1 M; TemrepaTypa BBIXOISILETO BO3/AyXa JIOJDKHA U3MEPSTHCS B Mpezesax
Ka)XXJIOTO U3 HUX.

CKOpOCTh BO3[lyXa B CEUEHHH, B KOTOPOM ITPOM3BOANTCS U3MEPEHHE, JOJDKHA ObITh PAaBHOMEPHOH.
Ecnu 510 HEe MMeeT MmecTa, TO C HENbIO BBHIPAaBHHBAHMS CKOPOCTEH ClIEAyeT MOMECTHTh Ha BBIXOJIE
CIIPSIMIIIONIYIO PEIIECTKY. JTa penieTka MOXKET pacCMaTPHBAThCS KaK peIlIeTKa CPeIHEro 3HaYeHUs
TeMIIepaTyphl U JOJDKHA OBITh 3aKpeIUIeHa Ha TEPMOH30JIHPYIOIIHX OIOpax.

5.14.2 Usmepenue npu eHmMuAayuy no 3aMKHYmMoMy YUKILY

Jns MamuH ¢ 3aMKHYTBIM IMKJIOM BEHTWIALMU PAa3HOCTh MEXAY TEMIEpaTypod HarpeTroro
BO3[yXa U TEMIIEPaTypOH XOJIOJHOTO BO3AyXa IPH BBIXOAE M3 TEIJIOOOMEHHHKA ONpEIeNsieT IOTepH,
HOIJIONIAEMbIE BO3AYyX00XIaAUTEIEM.

Ecnu cropoHa Harperoro Bo3Jyxa BO3AyXOOXJaAUTENEH AOCTYIHA, TO €ro TeMIepaTypa MOXKET
OBITb M3MepeHa PTYTHBIMH TEpMOMETpaMH. TemIiieparypa BO3JyXa Ha BXOAE M BBIXOJE JIOJDKHA
M3MEPATHCS. B Pa3IMYHBIX TOYKAaX, TAaK KaK B Pa3HBIX MECTaX OHa pa3IMyHa BCIIEACTBHE HarpeBaHMs
BOJIBI.

Ecnu cropoHa Harperoro Bo3ayXa BO3AyXOOXJIQAWTEICH HEAOCTYNHA, TO Uil HM3MEpEHHS
TEMIIEpaTypbl ~ HarpeToro  BO3/AyXa INPHMEHSIOTCS  DJEKTPHUYECKHE  TepMoIpeoOpa3oBarely,
MoOMeNIaeMble MEKIy IIIaCTHHAME TEIUIO0OOMEHHHUKA TaK, YTOOBI HE UMETh C HUIMH COIIPHKOCHOBEHHSI.

(A3menennasi pepakuusi, A3m. Ne 1)
5.15. Onpenesienne TeNJI0eMKOCTH BO3AyXa
TemnoeMKoCTh CyX0oro Bo3ayXa IpH MOCTOSIHHOM JaBJICHHHU ISl OOBIYHOTO AMAIa30Ha JaBJICHUH U

Temneparypsl 7—70 °C mpakTHYecKH MOCTOSIHHa W uMeeT 3HaueHue c, = 1,01 xJDx/(xr-K). ns
BJIQYKHOTO BO3/lyXa €€ CJIEAyET OIPENEIIATh MO 4epT. 9.
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UYeprt. 9
(A3menennasi pepaxkuusi, 3m. Ne 1)

5.16. TounocTh U3MepeHUi

TouHOCTh OnpeseneHys NoTepb KaTOPUMETPUUECKIM METOA0M 3aBUCHT OT NPUMEHAEMOI0 METoJa
U3MEPEHUSL.

[lorpemHocTs u3MepeHUs U1 KaKJIOW KaTeroOpuM METOAOB M3MEPEHHS B 3aBHCHUMOCTH OT
NPUMEHSEMOr0 METO/Ia U 3HaYEHHsI Pa3HOCTH TeMIlepaTyphbl IpUBEJCHA B Ta0I. 3.

Tabmumna 3
BennunHa 1 MeTox u3MepeHust [orpemHocTs
TennoemkocTs ¢, 0,5
I110THOCTB BO3AYXA P =0,5
Pacxon Bozayxa Q, onpenensieMblid:
M3MEpHUTENBHON TradparMoi +2.5
aHEMOMETPOM ILTH IEKTPUICCKAM ITPUOOPOM +3.0
TpyOKoii [Tuto +3.0
BCACBIBAIOIIEH HACAIKON +1,5
[IpeBrimenue TemmepaTypsl AS, I3MEPEHHOE PTYTHBIM TEPMOMETPOM, TEPMOTIAPOit
WM TepMOIIpeoOpa3oBaTeIeM COIPOTUBICHUS MIPH:
5K<AS8<10K +2.0
I0K<LA3<20K +1,0
20K < A8 +0,8

OTOT JOKYMEHT BbIN ckayaH ¢ pecypca www.elpk.ru



3AO «OneKTponpOMKOMIIIEKT»
P®, 190020, CaHkr-lMeTepbypr, yn. NMudnsHackas, 4.6, nut. M
Ten.: +7(812) 747-3080, 747-3081, dpakc: 747-3503

5.17. lloAroToBKAa K KAJIOPMMETPUYECKUM U3MEPEHUAM NPHU KUAKHX OXJIAKAAI0IIMX cpeaax

5.17.1. Kanopumerpuyeckue H3MEpPEHUS [OJDKHBI TPOU3ZBOAMTHCS B KaXKIOM U3 KOHTYPOB
OXJIAXJICHUS B OTACITBHOCTU. B ciyyae reHepaTopoB, OXJIaXTAaecMBIX OJHOW CAMHCTBCHHOUW CpEIOW,
HEOOXOUMBI OIMH WM HECKOIBKO KAIOPUMETPOB LTSl Macia TOIIUITHIKOB W OJFH KAJIOPUMETP IS
BOJBI OXJIAXKJCHUS BOJO- WM razooxiaautenicii. Ecim oxmakaeHue TeHepaTopa OCYIIECTBISETCS
IBYMs TIEPBHYHBIMHU OXJIQXKTAIOIINMH CpeaMH, HAIIPHMEpP, BOAOPOJOM H BOIOH, HEOOXOIMMEI OJIH
WJIM HECKOJIBKO KaJIOPHMETPOB COOOPa3HO Ccroco0y COCTUHEHUS OXJIAAUTENeH 1 00BEKTY H3MEPEHHS.

5.17.2. Kananel u3MepeHHs pacXoJ0B BOIBI M Maclia, a TaKKe TOYKH U3MEPEHHS TEeMIIepaTyphl,
pPEKOMEHAyeTCsl  IpelycMaTpuBaTh €lle [PH  MPOSKTUPOBAHUM  CHCTEMbI  TPyOOIPOBOIOB.
[Tocnenyromue BCcTpauBaHUS U U3MEHEHUS MOTYT IIPUBOAMUTH K 3arps3HEHUIO Maciia MOALIMITHUKOB U
KOHTYPOB BOZBI BBICOKOI YHUCTOTEHI.

5.17.3. PacxomoMepsl ¢ TypOWHKON WIIM C CYKEHHEM CJENyeT YCTaHaBJIMBATh TOJBKO Ha BpEMs,
HEOOXOIMMOE ISl M3MEPCHHUsS, TaK KaK OHU OBICTPO TEPSIFOT TOYHOCTh W3-3a 3arpsi3HCHUS MU
KOppO3WH B KOHTYpaX ChIpOH BOIbL. UTOOBI MMETh BO3MOXKHOCTh MX YCTAHABJIHMBATH W M3BIMATH 0e3
rmepepsiBa paboTHl TEHEpaTopa, MPUMEHSIIOT 00XOIHBIE TPYOOIPOBOIBI B COOTBETCTBHU C uepT. 10,
KOTOPBIC MOTYT OBITh 3aKPHITEI ¢ 00OHMX KOHIIOB.

DTO YCTPOHCTBO HODKHO OCTABISATH CBOOOTHBIMH IJIMHBI TPyOo [ MEXDy 3aABIKKAMH U
pacxoI0OMepoM CIEIyIOINX HANMEHBIINX 3HAYCHUH:

Ha Bxone S/ : [ > 10-kpaTHOrO HOMHHAIHHOTO THAMETPA;

Ha BBIXO/E S2 © [ > 5-KpaTHOTO HOMHHAIBHOTO JHUaMEeTpa.

Oxnaxgaromasi BoJa He JOJDKHA IPOXOTUTH 4Yepe3 OTBETBJICHHE B 00Xox pacxomomepa (; mis
9TOTO 3aABIKKH S3 1 S4 B 3aKPHITOM MOJIOKECHUU JOJDKHBI OBITH XOPOIIO YIUIOTHEHBI U IS IPOBEPKH
3TOTO CIIEAYET MPeayCMaTpUBaTh MEX Ty HUMH MaJICHBKUI KpaH SJ.

St 52
53 $ sS4
55
Yepr. 10

5.17.4. Pacxogomepsl, BKJIIOYasi MPUMBIKAIONIAE YCTPOMCTBA ISl TIEPEMEIIUBAHUS CTPYH, a TaKXKe
MepelaTYNKY CUTHAJIOB, YCHIMTEIN W N3MEPHUTEIbHBIE TPHOOPHI, €CIIM OHU WMEIOTCS, JOJKHBI OBITH
MOBEPEHB! JI0 HCIBITAHUS. YYacTKH TPyOONPOBOIOB, HAXOISIIMECS MEXIY TOYKAMHU H3MEPEHHS
TEeMIIepaTypbl Ul ONpEIeNeHHs €€ MPEBBIMEHHA, NOJDKHBI OBITh CHAOXKEHBI TEIIOM30JSLUCH.
HenocraroyHast TEIUION30IALMA MOKET BBECTH OIIMOKH B 00OMX HaNPaBICHUX.

5.17.5. Ecnu oxmaauTenun HAXOAATCA BHE KOpIlyca TIeHepaTopa, TO MOMKHO BBIIIOJHHUTH
KaJIOPUMETPUYECKOE H3MEpPEHUE TMEPBUYHON OXJIAXKJAroIleld cpenbl, €cId BO3AYIIHBIM TpakT
JIOITyCKaeT yCTaHOBKY almnapaTypbl, IPUTOJHON Ul NMPaBUIBHOIO M3MepeHus. B nmpoTuBHOM ciyuae
BO3JIyXOIPOBOJIBI MEXJY TCHEPaTOpOM M OXJaJUTENISIMH JOJDKHBI OBITh CHAaOXKEHBI HaJJIe)Kallen
TEIJION30JSIINeH, YTOOBI 00ECHEeYHTh YIOBJIETBOPHTEIHFHOE H3MEPEHHE BO BTOPUYHOM KOHTYpE
oXJIKIeHUs. Bo3ayXoImpoBoAbl M KOPITyC I'eHepaTropa JOJDKHBI OBITh YIUIOTHEHBI IUISl yCTPaHEHHS
yTeueK BO31yXa.

5.18. KomMmyHukanuun M o0opyaoBaHHMe VISl KAJOPUMETPUYECKMX H3MepeHHil B KHUAKHX
0XJIaKIAIOIINX Cpefax

ITonHbIE MOTEPH, BEIHOCUMBIE OXJIAX/IAIOIIEH BOIOH, MOTy4YaroTCsl H3MEPEHUEM pacxoa Bobl O U
MIOJTHOTO MPEBBIIIECHNS €€ TeMIepaTypsl AJ.

PezynpTaT He 3aBHCHUT OT paclpelesceHUs BOAbBI MEXIY MapauiebHO BKIIOYEHHBIMU
OXJIAAUTEISIMU, OT PacHpesiesieHNs ra3a U OT paclpeAeiIeHHs MOTepb MEXy OTAEIbHBIMU KOHTYPaMH
raza. Heobxoquma temon3onsanus TpyOOIpOBOIOB BOABI MEXIY TOUYKAMU H3MEPCHHUS TeMIIepaTyphl
mo 1. 5.9.1.

IIpu mocnenoBaTeIbHOM COEIUHEHUM OXJIQAMUTENEH, IPUMEHIEMOM B CIIydae OXJIAXKIEHHS JBYyMs
cpefiaMi, MOJHbIE IOTEPH MOXKHO ONPENEIUTh U3MEPEHUEM IIOJIHOTO PAacXoja OXJIaKIAOLIEH BOJBI U
MIOJITHOTO TPEBBILICHUSI €€ TeMmIeparypbl. lIpm 3ToM HE0OXOIMMO OOECIeUNTh TETIOM30JISILHIO
TpyOOIIPOBOAOB BOJBI; €CIM K€ 3TO IMOYeMy JIMOO HEBO3MOXKHO, TO B CIydae MOCJIEAOBATEIEHOTO
COC/IMHEHUS OXJIaJUTENICH MOXKHO OOOMTHCH Oe3 Hee, M3Mepsisl MOJHBIM PAacXoJ OXJIAXKAAIOIIEH BOBI
0, HO ompeAeNss YacTHbIE NPEBBILCHNS, TeMueparypsl AS nu AS, nim u3Mepsisi morepy, BEIHOCHMBIC
BOJIOW B KOHTYpE OXJaXICHUS. AHAIOTHYHBIE COOOpPaKCHMS MOTYT OBITh NPHMEHEHB H TIPH
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napajijieJIibHOM COCANHCHUN OXHaI[HTeHeﬁ.

B HCJIAX TMOBBIICHUSA TOYHOCTU HM3MEPCHUA NPEBLIIICHHUA TCMIICPATypPhI oxnamﬂa}omei& Cpeabl
CJICAYCT MPOU3BOANUTHL U3MCPCHUC KAaK MOKHO 0oJiee BBLICOKOTO MPEBBILMICHUA TEMIICPATYPhI. I[J'IH 9TOI0
CJICAYCT B HauOOIbIICH BO3MOKHOI CTEIICHU YMCHBIIUTBL pacxo] oxnamaafomef/i CpCabl, HC BbIXOAS U3
JOITYCKAaCMbIX 3HAYCHHUH TEMIICPATypPhbl.

JpoccenbHoe ycTpoiicTBO

Es
e
Se

Apaccensioe yempoicmBa

A o

Vo d o[y
RUBVS

(O — pacxozmoMep; Sw — TeMmeparypa HarpeToi oXJIaxaaroniel )KuAKOCTH; Iy — TeMIeparypa,
JI0 KOTOPOH OXJaKJIeHa YaCTHYHO OTBETBIICHHAS OXJIAXKIAIOIIAst XKHUIKOCTh; Jx —TeMIieparypa cMect

Yepr. 11

O10 Oonee NPUMEHUMO IIPU JOCTATOYHO XOJOMHOM OXJIaKZaromed Boae, 4YeM B Ciydae
IPUMEHEHHS KOHJECHCATa B KAUECTBE OXJIXKIAIOLIEH Cpeibl.

Ecnu npeblnieHne TeMuepaTypsl OXJIaKIarolledl cpelpl NPH KaTOPHMMETPUYECKUX H3MEPEHHSX
CIIMIIKOM MaJI0 M HE MOXKET OBITh JOIYIIEHO MU3MEHEHUE ee 00BbEeMHOro pacxoja (Hampumep, Macia B
MOJIIIMITHUKAX ), TO B MPOLIECCE M3MEPEHHS TI0JIE3HO BBIICIUTD IIOTEPH B OTBETBICHUH Y€pe3 KOTOPOE
TEYeT TOJBKO YacTh UPKYJIUPYIOMEH )XuaAKocTh (4ept. 11),  BO3BpAaTHTh B OXJIAXIAIONIYIO CPELy ITY
4acTh NpH OoJiee HU3KOM Temreparype. ITo TpeOyeT 0CTaTOYHO HHU3KOH TeMIepaTrypbl BTOPHYHOM
oxJIaKnaomed cpexpl. MeToJ KaJlOpUMETpHM B OTBETBJICHMHM IIO3BOJIIET IIOJIydaTh Ooliee
3HAUUTEJBHBIE Pa3HOCTH TeMIepaTypbl A9 H, ClieZIoBaTeNbHO, IMOBBICUTH TOYHOCTH W3MEPEHUSI.
Cykaromee yCTPOHCTBO TO3BOJISIET MOJYYHTh HaJUIKalllee pacrpeesieHne MEeXAy NapayuleIbHBIMH
TpyOamu.

(A3menennasi pepaxkuusi, 3m. Ne 1)
6. BBIYMCJIEHUE KIIA ITPU KOCBEHHOM OIIPEJAEJEHUN

6.1. MamuHbI NOCTOSHHOI0 TOKA

6.1.1. Mexannyeckue MoTepu Pyex JOJKHBI OBITH ONPEEIICHBI ONBITHBIM ITyTEM MIPU TOM 3HAaYE€HHUN
Y4acTOTHl BpallleHus], Juisi KoToporo npoBoxutcst onpexaeneHue KII/I. OHu MoryT OBITH OmpeesieHbI
METOJIaMH: AMHAMOMETpa, TApUPOBAHHOTO IBHUTraTelNs, HEHArpy>KeHHOTO ABHTaTels (IKCTParossmuei
M3MepsieMBIX IIOTeph Ha HYJIEBOE 3HAUYEHHE IPHIOKEHHOTO HAMPSDKEHHS), CaMOTOPMOXKEHHS H
KaJOPUMETPUIECKUM.

6.1.2. Tlorepu B cramm W OOOABOYHBIE IMOTEPH XOJIOCTOTO XOAa P, YCIOBHO NPHHUMAIOTCS
HE3aBHUCSIIUMU OT HAarpy3KH M DPaBHBIMH TOTEPSIM TIPH XOJOCTOM XOJI€ C TEMH 3HAYCHUSIMU
HaMpPSDKEHUS M 9acTOTBHI, U1l KOTOphIX onpexaersitoT K11/,

Jlis MalMH O4YeHb HU3KOTO HANpPsDKEHUS, €CIM 3TO YCTAHOBJIEHO B TEXHHYECKHX YCIIOBHSX Ha
3NIEKTPUUECKHE MAIIMHBI KOHKPETHBIX BUJIOB, 3T IIOTEPU JOIYCKAETCs ONPENEIATh IPU HANPSKEHUH,
YBEJIMYCHHOM JUIS TeHepaTopa U YMEHBIIEHHOM JUIsl IBUTATE sl Ha MaieHHe HAIIPSHKCHUS B LIETH SIKOPSI
JUIS paccMaTpUBaeMoOro TOKa.

(M3meHennasi pexaxuusi, M3m. Ne 1)

6.1.3. OcHOBHBIE TOTEPH B LEISIX pabOUUX 0OMOTOK P, OnpenessoTes 1o 1. 2.3.

6.1.4. Tlotepm Ha Bo30OyxkmeHHme P, ompeaensiorcs mo M. 2.4 1O TOKYy BO30YXKICHHUS,
COOTBETCTBYIOILIEMY PacCMaTpPUBaEMOMY PEKHMY PaOOTHL. ECIM 3TOT TOK HE MOXKET OBITh ITOJY4eH M3
OTIBITa HArpy3KH, TO IIPH HOMHHAIBHOM pekuMe paboTrl ero cieayet nmpuauMath o 'OCT 10159.

6.1.5. DnexTpudecKue MoTepH B MIETKaxX Py, onpenensorces mo 1. 2.5.

6.1.6. Jlo6aBouHbIe TIOTEPH NPH HArpy3Ke P, MpH HOMHUHAIBLHOM PEXHUME PabOThI, €CIIM HET WHBIX
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YKa3aHW, TPUHUMAIOTCS PAaBHBIMU:

1 % HOMMHAJIBLHOM ITOJBOAMMOM MOIIHOCTH JBUraTes WJIM HOMUHAJILHONW OTIaBaEMOM MOIIIHOCTH
reHeparopa JJisi HEKOMIIEHCUPOBAaHHBIX MAalllH;

0,5 % HOMHHAJILHOM NOABOAUMOM MOIIHOCTH [ABWTATElId WIM HOMHHAIBHOM OTIaBacMOM
MOIIHOCTH F€HEPATOPA ISl KOMIIEHCUPOBAHHBIX MAIIMH.

Jns MamvH ¢ HEM3MEHHON YacTOTOW BPAlICHHS HOMWHAIBHYIO MOJBOIUMYIO WIH OTIAaBaeMYIO
MOIITHOCTH BBIYHCIISIIOT KaK IMPOU3BEICHIE HAOOIBIIEr0 HOMUHAIFHOTO HAMIPSDKEHHS Ha HAaNOOIBIIHI
HOMHUHAJIBHBIN TOK.

st nBurareneil ¢ 4acTOTON BpallleHUs], PETYJIUPYEMON U3MEHEHUEM TPUIIOKEHHOIO HaIpPsKEHUS,
HOMUHAQJIPHYIO TIOABOAMMYIO MOIIHOCTh BBIYHCISIOT M KaXJOM YacTOTHl BpalleHHs Kak
MPOU3BEACHNE HANpPsDKEHUS, COOTBETCTBYIOIIETO OSTOW YacTOTe BpalleHHs, Ha HaUOOJBIINH
HOMHHAJIBHEIN TOK.

Jlns mBuTaTeneli ¢ YacTOTOW BpallleHHsI, PEryJIUPyEeMOi H3MCHEHHEM BO30YKICHUS, HOMHUHATIBHYIO
MIOJTBOJTUMYIO MOIITHOCTh BEIYUCIISIOT KaK IMPOU3BECHIE HOMUHAILHOTO HANIPSHKCHUS HAa HAMOOIBIIHIA
HOMHWHAJIBHEIN TOK.

Jl71st reHepaTopoB C PEryaupyeMOi YacTOTOM BpallleHus], y KOTOPBIX HaNpsKEHUE MOAECPKUBACTCS
HEM3MEHHBIM 32 CYET M3MEHEHHs BO30YXKICHUS, HOMUHATIHHYIO OTIABAEMYIO0 MOIIHOCTH BBIYUCISIOT
KaK MPOU3BEJCHNE HOMUHAIHLHOTO HAIPSDKEHHUS HAa HAWOOIBIII HOMUHAIBHBIN TOK.

3HayeHnss NOOABOYHBIX IMOTEPh IPH YACTOTE BPAIICHUS, COOTBETCTBYIOIICH MOJIHOMY IIOJIIO,
JIOJDKHBI OBITh TaKMMH, KaK YKa3aHO BBIIIC; 3HAUEHHs JOOABOYHBIX MOTEPh IPH JIPYTHUX YacTOTax
BpAIICHUsI JIOJDKHBI BBIYUCISTHCS YMHOKEHHEM Ha k03¢ ¢uuuents! Tabun. 4. J[ns oTHOIIEHHH 4acTOT
BpallleHHs, OTJIMYAIOIIUXCS OT YKa3aHHbIX B Ta0i. 4, cooTBeTCTByIOIIME KO3 dUIMEHTHI
ONPEENAIOTCS] UHTEPIOJISIUEH.

Ta6numa 4
OtHomeHne (PaKTHYECKOM YaCTOTHI BPALICHHS K HAUMEHBIIIEH Koadpunumenr
HOMHUHAJIBHOMU JUUIsS IPOJIOJDKUTENILHOTO PEKHMa pabOThI
1,5:1 1,4
2:1 1,7
3:1 2,5
4:1 3,2

6.2. MHoroga3Hble ACHHXPOHHbIE MALLIMHBI

6.2.1. Mexanuueckue nomepu Pyex TOTKHBI OBITH OMPEENCHBI OMBITHBIM ITyTEM NP HOMUHAJIbHON
yactoTe. OHH MOTYT OBITH ONpEAETICHBl METOJIOM HEHarpy)KeHHOro aBuratens mo m. 3.3.3, meronom
JUHAMOMETpa WM TapUpOBAaHHOIO JBUrarens mo m. 3.3.2 WiaM KaJOpUMETPUYECKHUM METOIOM B
COOTBETCTBHH C pa3f. 5. B mBurarensx ¢ nocTrosHHO NPHJIETAIONIMMHU INETKAMHU IOCIETHHE JAOJIKHBI
OBITH HAJIO)KEHBI HA KOJIbI[A B TIOJIHOM KOJIMYECTBE.

Jns nBurareneld ¢ TIOBBIMICHHBIM CKOJIBKEHHEM MEXaHMYECKUE II0TEPHU OIPEICTSIOTCS 110
COTJIACOBAHHUIO MEXIy M3TOTOBUTEIEM M OTpeOUTEIEM.

6.2.2. Ilomepu 6 cmanu u 006agoyHvIe NOMeEPU X0I0CMO20 X00a P, MOIKHBI OBITH ONPEICICHBI
ONBITHBIM IIyT€M TP HOMHUHAIBHBIX 3HAYCHUSX YaCTOThl M HampspkeHus. OHM MOTYT OBITH
OTIPEZICTIEHBI METOJIOM HE3arpyXKEHHOTO ABUraTeis 1o I. 3.3.3 WiIM KaJOpHMETPHIECKUM METOAOM B
COOTBETCTBUHU C pas[l. 5.

st nBuraTenei ¢ N3MEHEHHEM YacTOThI BpallleHHs IIOCPEACTBOM IIEePEKII0UeHNS 0OMOTKHU cTaTopa
Ha pa3jIMyHbIe YHCIIa Map IOJIIOCOB MEXaHWYECKUE MOTEPU M CYMMY MOTEph B CTAIM U JOOABOYHBIX
MOTEPh XOJOCTOTO X0/1a HAJUIEKUT ONPENEIATh IS KaXI0T0 YUCIIa [ap MOJ0COB OTIEIBHO.

(M3menennas pegakuus. M3zm. Ne 2)

6.2.3. Ocnogubie nomepu 6 pabouetl yenu
[Totepu B 0OMOTKE cTaTtopa 112R1 OTIPEICIISIFOTCS 10 T. 2.3 Kak MpomW3BeICHUE KBaapara (pazHOro

TOKa [} TIpH NaHHOM pEeXUME pabOTHl Ha CONPOTHBICHUE OJHOW (a3l OOMOTKH R;, MPUBENECHHOE K
pacdeTHo# pabodeit TemnepaType 1o 1. 1.4, u Ha uncio a3 m;

_ 2
Pa=m-I7 Ry, (31)

IToTtepu B 06MOTKE (pazHOTO poTOpa Py, OMPEACIAIOTCS OMOOHO MPEIBIIYIIINM KaK MPOU3BEICHHE
KBajgpaTa (ha3HOro TOKa poTopa [, MPHU TaHHOM pPEKHUME PabOThl Ha COMPOTHBICHHE OIHON (hasbl

00MOTKH R), IPUBEIGHHOE K pacueTHOW pabouei TeMneparype, U Ha yucio ¢as m,
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P,=my-1;-R,. (32)

M.
Ilpumeuanue. Yncna ¢az oOMOTOK craropa M pOTOpa MOTYT OBITH pPA3NUYHBI, HANpUMep, ABYX(a3Has
00MOTKa poTopa IpH Tpex¢a3Hol 0OMOTKe cTaTopa WM Ha000pOT.

ITotepu B OOMOTKE KOPOTKO3aMKHYTOrO poTOpa P, ONpEAeNsAoTCs Kak MPOU3BEICHHE
JNIEKTPOMATHUTHOW MOIMHOCTH P.y, MepeJaBacMOll MAarHHTHBIM MOJIEM CO CTaropa Ha POTOp, Ha
CKOJIB)KEHHE §, BBIPAXKEHHOE B OTHOCHTEIILHBIX €IHHUIAX

P,=P

M om S - (33 )

OneKTpOMarHuTHas MOIIHOCTb P.,, BBIYUCISETCS KaK PAa3HOCTh MEXAY MOJBOAUMON MOIIHOCTBIO
P, 1 motepsAMu B cTany U 100aBOYHBIMH HOTEPSIMH IPH XOJIOCTOM X0J€ P.; 1 OCHOBHBIMH ITOTEPSIMH B
00MOTKE cTaTtopa Py

PaM:Pl_PCT_PMl' (34)

Ecnu ncnipiTanue IBUraTeNs MOJ HArpy3KOW HE MOXKET OBITh MPOM3BEACHO HHU IPH HOMHHAIBHOM,
HH TIpY MOHKEHHOM HANpsDKEHUH, TO TOK CTaTopa, KOA()(OUIMEHT MOIIHOCTH M CKOJIBXCHHE MOTYT
OBITB OIpeIeIIeHbI 110 KPYroBO# nTuarpamme, ycranosnennoi B 'OCT 7217.

IIpn ompezneneHny OCHOBHBIX HOTEph B paboyell LenM MallMH MEPEeMEHHOTO TOKA, IUTAeMBIX OT
npeoOpa3oBareneil, NPy AaHHOW Harpyske 3a TOK CTaTopa IPUHHAMAETCS CpPEeIHEKBaIpaTHYecKoe
3Ha4YEHHE TOKa CTaTopa Mpy HaNpsHDKEHUH, PABHOM TI€PBOI FApMOHUYECKOW MUTAIOLIETO HAIPSHKECHHS.

(M3menennas pegaxuus, U3m. Ne 1, 2)

6.2.4. Dnexmpuueckue nomepu 6 wemkax Py, OTIPeNeNTIOTCS TONBKO B CIIydae ABUTATENS ¢ (Pa3HBIM
POTOPOM M TOCTOSIHHO NPWIETAIOIIMMM IIETKAMH M BBIYUCISIIOTCS KaK IMPOU3BENCHHE NaICHUS
HATPSDKCHUS, IPUHAMAEMOTO B COOTBETCTBHH C MAaTEPHAJIOM MIETOK MO M. 2.5, Ha TOK B KaXXIOM
KOJIBLIE X HA YMCIIO KOJIEII.

Ilpumeuanue. B ciyudae potopa ¢ nByx(a3Hoil 0OMOTKOW CleAyeT y4ecTb, YTO TOK B KOJBIE, K KOTOPOMY
npucoeanHeHsl 00e (aspl, 6obIe TOKa B ABYX APYTHX KOJIBIAX.

6.2.5. /lobasounvle nomepu npu Haepyske P, onpenensrorcss onbITHEIM mmyTem 1o I'OCT 7217. Ipu
HE00XOMMOCTH, IO COTJIACOBAHHIO NOOABOYHBIC NMOTEPH MPUHUMAIOTCS NPH HOMHUHAIBHOM PEXHME
pabotsl paBHbiMH 0,5 % oT momBoguMoii k aBurarento MmomHocTH win 0,5 % or oraaBaemoii
reHepatopoM MomHoctH. [Ipu Harpyske, OTJIMYHOH OT HOMHUHAJIBHOM, OHH NEPECUUTHIBAIOTCA IO II.
2.6.

(M3menennas pegaxuus, M3m. Ne 2)

6.2.6. [ononnumenvuvie nomepu npu Hacpyske P, onpeaensioTca mo m. 2.7, a Takxke IO
JIOTIOJTHUTEIBHBIM  ITOTEPSIM, BBIYMCICHHBIM 110 JAHHBIM OIBITa HEHArpy»XEHHOTO JBHIAaTes,
MUTAaeMOT0 OT Npeo0pa3oBaTes, U MePECYNTAaHHBIM MIPONOPIIMOHAIBEHO KBaApaTy ToKa Harpysku. [Ipu
HEOOXOAMMOCTH, IO COTJIACOBAHHMIO C 3aKa3UMKOM [OIIONHHUTEIBbHBIC IMOTEPH MPHHUMAIOTCS IIPH
HOMUHAIIFHOM pEeXHUMe padoTHl paBHBIME 1 % OT HOABOAMMOI K JBUTATENIO0 MOIMHOCTH MPH
ko3 urmenTe NCKaXeHNsI CHHYCOMIAIBHOCTH KPUBOW MUTAIOIIEro HanpsbkeHns He 6omee 10 %. Ilpu
Harpyske, OTJIMYHON OT HOMHHAIBHOM, X IEPEeCUUTHIBAIOT 1O 1. 2.7.

(BBenen pononnuteabno, Uzm. Ne 2)

6.3. MHoroga3Hple CHHXpOHHbIE MALITHHBI

6.3.1. Mexanuuecxue nomepu Pyex NOTDKHBI OBITH ONPEIENICHBI OTBITHBIM ITyT€M P HOMUHAJIBHOU
yactote. OHH MOTYT OBITH ONpEJENICHbl METOAOM AWHAMOMETpPAa M TapHpOBAHHOTO JIBUTATENS IO II.
3.3.2, METOJJOM HEHArpy>XEHHOTO JIBUraTeis 1o 1. 3.3.3, MeToJJoM cCaMOTOPMOYKEHHS B COOTBETCTBUH C
pasn. 4 WM KaJIOpUMETPHIECKHM METOJIOM B COOTBETCTBHH C pa3ll. 5.

6.3.2. Ilomepu 6 cmanu u 006agoyHvle nomMepu X010Cmo2o x00a P, NOKHBI OBITH OIPENEICHBI
OIIBITHBIM ITyTEM NPH HOMHHAJBHBIX 3HAUYCHHUSX YACTOTHI M HANPSDKCHHS U YCIOBHO NMPUHUMAIOTCS HE
3aBUCAIIMMHU OT Harpy3ku. OHH MOTYT OBITH OIpENeNeHbl TEMH K€ METOJaMH, YTO U MEXaHHYECKUE
notepu, o 1. 6.3.1.

6.3.3. Cymma ocHo6HbIX nomeps 8 yensx pabouux oOMoOmox u 000A6OUHLIX NOMEPb NPU HASPY3Ke
(nomepu Kopomkozo 3amvikanus) P, NomxHa OBITH ONpeJeseHa ONBITHBIM IIyTeM IPU HOMUHAIbHBIX
3HAYEHHUSX YaCTOTHl M TOKAa KOPOTKOTO 3aMbIKaHHMs M YCIOBHO NPHUHHUMAETCS HE 3aBHUCSILEH OT
TemrepaTypbl oOMOTKH. OHa MOXKET OBITH OIpejelieHa METOJaMH JIMHAMOMETpa M TapUpOBaHHOTO
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JBurarens no m. 3.3.2, caMOTOPMOXKEHUSI B COOTBETCTBUH C pa3fl. 6 U KAJIOPUMETPHUECKUM COTTIACHO
pasn. 5. Ilpm Harpy3kax, OTJIMYHBIX OT HOMHMHAIBHOH, JaHHBIE TOTEPH IEPECUUTHIBAIOTCS
MPOTIOPIIMOHAIEHO OTHOIICHUIO KBAJIPATOB TOKOB.

Jna cuHXpoHHBIX MamuH MOIHOCTBIO 100 kB-A M HIbKe JOITyCKaeTcsl ONpeneNnaTbh OCHOBHBIE
MOTEpH B OOMOTKE SIKOPsI BEIYMCIIEHHUEM 110 11. 6.2.3, a 106aBoYHbIe HOTepH — 1o 1. 6.2.5.

6.3.4. Ilomepu na 6030yxicoeHue P, OmpenensioTcs mo TOKy Bo30yxkaeHus mo 1. 2.4. Ecimm Tok
BO30YK/IEHHS NIPU JAHHOM PEXUME PabOTHI HE MOXKET OBITH OMPENENCH OMBITHBIM IIyTEM, TO €TO
CIIeZlyeT OMpEeIeNsATh IOCPEACTBOM ITOCTPOSHHS BEKTOPHOW Iumarpammbl, ycranoBieHHod B ['OCT
10169.

6.3.5. Dnexmpuyeckue nomepu 8 wjemrkax Py, ONPENENIAIOTCS 10 TOKY BO30YKISHHS 10 1I. 2.5.

6.4. TlompaBkM mNpHM OTKJIOHEHHUAX 4YACTOTHI NUTAHUS WJIH YACTOTHI BpPALIEHUsT OT
HOMHHAJIbHBIX 3HAYeHU

6.4.1. Eciu yacToTa BpameHUs] WM YacTOTa HMCTOYHUKA IMTaHUS TPH ONBITaX ONpelesICHUs
MEXaHNYECKUX MOTEePh U MOTEPh B CTAJH OTIMYAIOTCSI OT HOMHHAIBHBIX, HO He Oonee ueM Ha +2 %, To
W3MEpEHHBIE 3HAYCHUS MOTEpPh CIEAyeT MPUBECTH K HOMHHAIBHBIM 3HAYCHUSIM YacTOTHI BPaLICHUS
WIA 4YacTOThl MCTOYHWMKA TUTaHUA. [ 3TOro W3MepeHHOEe 3HAuCHHWE HANpPSDKEHHS —CIeIyeT
TIEPECYNTHIBATH IIPOMOPIMOHAIBGHO TIEPBOM CTENEHW YacTOTHl BPAIICHHUS WM YacTOThl MCTOYHHKA
MMUTaHUA, TOTEPH B CTald — IMPOMOPIHOHAIBHO CTENCHM |,5 4acTOTHl BPAIIEHHS WM YacTOTHI
WCTOYHMKA ITUTAHNUSA U MEXaHHMYECKUE ITOTEPU — MPOIOPIIHOHATBHO KBAaAPaTy YacTOThI BPAIECHNS HITH
YaCTOThl UCTOYHUKA MTUTAHMUS.

Ecnu HamnpspkeHMe HpU OIBITE ONpENENICHHs IOTEph B CTalM, MPUBEICHHOE K HOMUHAIBHOU
YacTOTE BPALLCHUS MM HOMUHAJIBHOM YacTOTE UCTOYHUKA MUTAHUS, OTIMYAETCS OT HOMUHAJIBHOTO HE
Oosiee yeM Ha =5 %, TO MOTEpU B CTaIH, NPUBEICHHBIE K HOMHHAIBHOW YacTOTE BPALICHUS HJIH
YaCcTOTE UCTOYHMKA IUTAHUS, CIICTYET IEPECUUTHIBATH MPONOPIHOHAIBHO KBaApaTy HAINpPsHKEHUSL.

7. MPEJIIOYTUTEJBHBIE METO/IbI OIIPEJEJIEHUSA IIOTEPB U KI1L{

7.1. MalIuHbI OCTOSTHHOT'O TOKA

Jlns gBurartenei M reHepaTtopos ¢ rapaHTHpoBaHHBIM 3HaueHWeM KIIJ[ ke nim paBHBIM 85 %
MPEANOYTUTENBHBIM MeToAOM onpenencHus norepp W KIIJl sBasercss MeTon TapUpOBaHHOU
BCIIOMOTaTeNbHON MAIIMHEI 10 1. 3.2.3.

Jns  pBuratened W TreHepaTOpoB C rapaHTHpoBaHHbIM 3HaueHueMm KIIJL Bemne 85 %
MPEANOYTUTENIBHBIM SIBISIETCST MeToJ KocBeHHoro ompeaenenus KIIJ| ¢ ompeneneHueM cyMMel
MEXaHWYECKUX II0Teph W TMOTEph B CTAIM W JI00aBOYHBIX MOTEPh XOJOCTOTO XOJa METO/IOM
TapUpPOBAaHHOIO JABUrarens nmo m. 3.3.2 uiau METOAOM. HeHarpy>KeHHoro apurarens mo m. 3.3.3 u
OIpeielIeHueM BceX MOTeph MIPU Harpy3ke BeUUCIeHHeM 1o mm. 6.1.3—6.1.6.

7.2. MHoroga3ubie ACHHXPOHHbIE MAILIMHbBI

Jns acMHXpOHHBIX JBUTaTeNedl ¢ rapaHTupoBaHHbIM 3HadueHueMm KIIJ[ Huwxe wmu paBHbBIM 85 %
MPEATIOYTUTEIBHBIM SBIISICTCS. METO TAPHPOBAHHOW BCTIOMOTATEIbHON MaIInHbI 110 1. 3.2.3.

Jlns  acMHXpOHHBIX JBUTaTeneil ¢ rapantupoBaHHbIM 3HaueHuneM KIIJI Bemme 85 %
MPEATIOYTUTEIBHBIM SIBISIETCSI METOl KocBeHHOTO ompeaenenust KIIJ ¢ ompeneneHnemM MOCTOSHHBIX
MOTEPh METOZOM HEHArpyKeHHOTO ABHTATeNs 1o 1. 3.3.3 u ompenencHneM Beex MoTeph IPH HAarpy3Ke
BBIYUCIICHHEM 110 T. 6.2.3—6.2.5.

7.3. MHoroga3Hble CHHXPOHHbIC MALIIHHBI

Jnist MHOTrO(a3HBIX CHHXPOHHBIX JBUTATeNei U TeHepaTOPOB C rapaHTUPOBaHHbIM 3HaueHneM KI1/]
HIDKE WM paBHBIM 85 % mnpeamouTuTenbHbIM MeTofoM ompenenenus KIIJ[ sBnsercs meron
TapUpPOBAaHHOI BCIIOMOTaTeIbHOW MalIHHBI.

JIJist CHHXpOHHBIX JIBUTATENIeld U TeHepaTopoB ¢ 0oJiee BEHICOKMMH TapaHTUPOBAHHBIMH 3HAUYCHHUSMH
KII, xpome THAPOTEHEPATOPOB C BEPTHKAIBHBIM BaJlOM, BIIEPBbIE COOMPAaEMbIX HA MECTE YCTaHOBKH,
NPEANIOYTUTEIBHBIM SIBIISIETCSL MeToJl KocBeHHoro omnpexnenenust KIIJ[ ¢ ompeneneHnemM MOCTOSHHBIX
MOTEPh U CYMMBI OCHOBHBIX HOTEPH B IIETSX pabounx 0OMOTOK M JOOABOYHBIX IOTEPh IPH HAarpys3Ke
METOZOM TAapHUPOBAHHOTO nBUTaTeNns mo 1. 3.3.2 u c ompeneleHHEM MOTeph Ha BO3OYXKICHHE W
AIEKTPUYECKUX MOTEPh B IMeTKax 1o 1. 6.3.4 u 6.3.5.

Jns ruAporeHepaTopoB ¢ BEPTHKAIBHBIM BaJOM, BIEpBbIE COOMpaeMbIX Ha MECTE YCTaHOBKH,
MPEeANOYTUTEIBHBIM SBJIsIETCS METO KocBeHHoro onpenenenus KIIJI ¢ onpeneneHneM MexaHMYECKUX
MOTEPb, CyMMBI [IOTEPH B CTAIH U JOOABOYHBIX MOTEPH XOJIOCTOTO X0Ja U CYMMBbI OCHOBHBIX IIOTEPH B
Hensix paboynx OOMOTOK W J00aBOYHBIX NOTEPh NIPH HAarpy3Ke METOAOM CaMOTOPMOKEHHUSI B
COOTBETCTBMM C pa3l. 4 WM KaIOPUMETPHYECKHM METOJIOM B COOTBETCTBHM C pa3ll. 5 M ¢
OIpe/ieNIeHneM NOTEPh Ha BO30YKACHHE U AJIEKTPUUECKHX MOTEPh B LIeTKax 1o mi. 6.3.4 u 6.3.5.

B ciyuae onpeneneHnsi CyMMBI BCEX TOTEPh NPH HOMHHAIGHOM HIIM MHOM 33JaHHOM pEXHME
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paboThl KaIOPUMETPUUECKHM METOJIOM CIIEyeT BBECTH IONPaBKy K MOTEpsSM Ha BO30YyKAEHHE Ha
OTJIMYME peallbHOM TemIepaTypbl OOMOTOK BO30YXIIEHHS NpH ONBITE OT pacueTHOW pabouei
TeMIEpaTypBbl.
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