YK 621.314.222.6.001.4:006.354 Mpywn EM
rOCYﬂ,APCTBEHHbIVl cTaHwnpgapT COKO3A CCP

TPAHC®OPMATOPbLI CU/TOBBLIE rocT
McnbiTaHny Ha Harpes 3484.2-88

Power transformer*.
Heating tests (CT C3B5019-85)

OKIM 34 1000
[Mata seegeHun 01,01.90

HecobntogeHne cTaHAapTa Npecnedyetcs No NKoHY

HacTosWwuii cTaHAapT pacnpocTpaHseTcss Ha CuioBble TpaHcop-
MaTopbl 06uiero HasHadeHuss no FOCT 11677—85 wn ycTaHaBnuBaeT
06beM, YC/I0BUSA M METOAbl UCMbITAHUS Ha Harpes, a TakXe TpeboBaHMA
K M3MepeHn0 TemrepaTyp 3/1eMeHTOB TPaHCHOPMaTOpPOB « OKpYXKako-
el cpeabl.

MeToabl MCMbITaHWIA, YCTAHOB/IEHHbIE HACTOALWMM CTaHAApTOM, Mpu-
MEHSAIOT TakKXe A5 cheunasibHbIX TpaHc(opMaTopoB, ecnivm 3To npe-
AYCMOTPEHO CTaH4apTaMy MIH TEXHUYECKMMU YC/I0BUSMM Ha 3TWU TpaH-
chopmartopbl.

Bbi6op TpaHcgopmaTopoB A8 ucnbitaHnii — no FOCT N677—85.

- 1 OBBEM W YCNoBUA NMPOBEAEHUNA NCTMBITAHUA

1.1. VcnbITaHnA 3aKN4aloTCa B Harpeese TpaHchopMaTopa OAHUM
13 METOJO0B B COOTBETCTBUWN C pa3sl. 2 U U3MEPEHUUN MPEeBbLILLEHUN TEM-
nepaTtyp ero 3fieMeHTOB Haj TemnepaTypoli oxnaxjalolueli cpegbl C
Liesiblo MPOBEPKM MX COOTBETCTBMA HOpPMaM Harpesa.

12. MNpy mucnNbITaHUM Ha HarpeB OMPefensAtoT MPeBbILLUEHUs Temre-
patyp 06MOTOK W MOBEPXHOCTW MAarHWTHOW CWUCTEMbI, a ANs  Macns-
HbIX TPaHC(opMaTopoB, KPOMe TOro, M BEPXHWX C/I0EB Macna Haj TeM-
nepaTypon oxnaxgaroLlein cpefbl NMpM HOMUHAIbHBLIX YC/I0BUAX MO Ha-
rPeBy W OXNTaXKAEHMIO.

B TpextasHbIX TpaHcdopmaTopax, MMEeKLUX HOMUHA/IbHY MOLL-
HocTb 125 MB-A 1 60onee, 1 0gHO(a3HbIX, MMEKOLWMUX  MOLLHOCTb
63 MB-A n 6onee, cnegyeT onpefensATb TakXe MpeBbILUEHNs TeMnepa-
TYp 3/1EMEHTOB MeTa/INIOKOHCTPYKLUMA. O6beM 1 METOANKY 3TUX M3Mepe-

W.laaHne oduumansHoe Mepenevartka KoenpeLlenk
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WHIA onpegensieT paspaboTumk TpaHcgopmaTopa. Heo6xo4MmMocTb n3Me-
PeHVSi MpeBbILUEHWA TemmepaTyp  3/1eMEHTOB  MeTa/lIOKOHCTPYKLWIA
TpaHchopmaTopoB, MMEHLLMX MOLLHOCTU HUXe YKasaHHbIX, Takxe on-
pefenseT paspaboTumk TpaHchopmaTopa.

1.3. 3a HOMUHasIbHbIE YCOBUS OXNaXAEHWUS NPUHMMAKOT Takue, KO-
TOpble COOTBETCTBYIOT HOPM&a/IbHbLIM YC/IOBUSIM PaboTbl TpaHchopmaTto-
pa npu cnegyoLmnx akTopax BHELUHER cpeabl:

TemnepaTypa oxnaxgawuiero sosgyxa — oT 10 go 40 °C, a6contoT-
Has NorpeLLHOCTb ee onpegeneHns — B npegenax =1 @C

Temnepatypa oxnaxgjawLleli BoAbl Y BXoja B oxniagutenb — oT 5
fo 33 °C, abconoTHasi MOrPeLUHOCTb ee onpefesieHMs — B npefenax
1 °C;

OTHOCUTENbHAA BNAXXHOCTb Bo3ayxa — OT 45 go 80 %, npu Temne-
patype oxnaxgarwuiero so3gyxa Bblwe 30 °C oTHOCUTeNbHAA Bax-
HOCTb He [o/DKHa 6bITb Bbiwe 70 %, abconTHas MOrPeLLHOCTb ce Oon-
pefeneHns — B npefenax =5 %

aTMocepHoe gaBneHne — oT 84,0 go 106,7 kMa (630—800 Mm
pT. CT.), abcosloTHasA MOrpeLlHOCTbL ero OnpefesieHnsa — B npegenax
+0,666 kMa (5 mm pT. CT.);

BbICOTa YCTAHOBKW Haf ypoBHemM mops — wue 6onee 1000 M, Kpome
TpaHchopmaTopoB Knacca HanpsbkeHust 750—1150 kB. gnsi KoTopbIx
— Hc 6oniee 500 M, abcosOTHAA MOrPeLUHOCTL ee OnpefeneHus — B
npegenax =50 wm;

BO3AECTBNS A0XASA, BETPA, COTHEYHON WM Apyroii TensioBoW pagu-
auuy oTCyTCTBYIOT.

1.4. 3a HOMWHaJIbHbIE YC/I0BUA MO HAarpesy NPUHUMAOT Takue, Mpu
KOTOpbIX MOTepu B TpaHchopmaTope paBHbl CYMMe MOTepb KOPOTKOro
3aMbIKaHUa FAKBpP, U3MEPEHHbIX B OMbITe KOPOTKOMO 3amMblKaHUA Ha 0C-

HOBHOM OTBETB/IEHWM UM TMpPUBEAEHHbLIX B cooTtBeTcTBUM ¢ [OCT
3484.1—88 K HOMUH&a/IbHOMY TOKY | N pacyeTHOI TemnepaType Bp,
1 X0noctoro xoga 0> n3MepeHHbIX B OMbITE X0/10CTOr0 X04a Npy HOMU-
Ha/lbHOM HanpsbkeHun UIIOU .

Pe3ynbTaTbl MCMbITAHWIA PacnNpoCTPaHAIOTCA Ha Mce MocneaytoLime
TpaHcopMaTopbl 3TOr0 TWNa, MMetoLme notepu He 6onee 11 (A Kap |-

H-Po), a pesynbTaTtbl, NpvBeAeHHbIE K HOPMUPOBAHHOW CTaHAapTOM

WMH TEXHUYECKMMU YCNOBUAMW Ha OTAe/IbHble TUMbl TpaHCHOPMaTOpPOB

CyMMe MOoTepb KOPOTKOMO 3amMbIKaHUA M XO0/10CTOro xoga AxkKD+HAOQM
(6e3 gonycka), pacnpoCTPaHATCA Ha BCe TpaHc(opmaTopbl 3TOro Tu-
na, MveroLune NoTepH He Bbiwe 1,1X (A, «o*+ P0,0m).

Mpu nenbiTaHyM TpaHcopmaTopoB Mo M. 2.3 gonyckaeTcA 3a HO-
MWHa/IbHblE YC/I0BUSI MO HAarpeBy MPUHWMATb Takue, Mpu KOTOPbIX MO-
TepH B TpaHcopmaTope paBHbl cymMe notepb A,,1044-A OO+ (6e3 [Lo-
nycka).

PesynbTaTbl MCMbITaHW PacnpocTpaHATCA Ha BCe TpaHchopma-
TOpbl 3TOr0 TWNa, UMeLWMe NoTepH He Bbiwe 11 (Pk<St+ AQM).
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C. 3 TOCT 3484.2-88

15. Ons TpaHc(opMaTopoB, 3amo/iHEHHbIX Mac/ioM, [AonycKaeTcs
MpeBbILLEHME TeMMEPATYPbl BEPXHUX C/I0EB Mac/ia OnpejensTe Npu no-
TepsiX MeHbLUMX, YeM PK*T + Po, HO paBHbIX He MeHee 80 % 3TOro 3Ha-

YeHMs, a MPU MOLLHOCTW TpaHcdopmaTopa Bbie 250 MBA no corna-
COBaHWIO MeXJy M3roToBUTE/IeM M MOTPebUTeNeM Npu NoTepsix B TpaH-
copmaTope, paBHbIX He MeHee 60 % {PkB?+ Pb) (B YKasaHHbIX Cny-

yaax MoslyyeHHOe MPU UCMbITAHUAX MPEBbLILLEHNE TemMnepaTypbl Crefy-
eT NPMBOAWUTb K HOMWHA/IbHBIM YC0BUSAM no . 1.4).

1.6. OnpegeneHve MNpeBbllleHW TemnepaTypbl Kaxioli n3 06MOTOK
W 3/1eMEHTOB METa/I/IOKOHCTPYKLUIA cneayeT MNpPOBOAWUTb B YCOBUSAX,
npy KOTOPbIX TOKN B 06MOTKax MCMbITYeMOro TpaHcopmMaropa paBHbl
HOMVHa/IbHbIM, & OTK/IOHEHME YacToTbl OT HOMWHA/IbLHOW B Mpeaenax
2 %

[JonyckaeTcsi MpeBbilleHVe TeMnepaTypbl KaXpgo 13 06MOTOK K
3/1EMEHTOB METa/I/IOXOHCTPYXL A ONpefensitb MpyM TOKax B 06MOTKax,
OT/IMYHBIX OT HOMWH&/IbHbIX, HO pPaBHbIX HC MeHee 90 % HOMWHa/IbHO-
ro; Npv MOLHOCTM TpaHcopmaTopa Bbiwe 250 MB-A Mo cornacoBaHuto
MeXJy M3roToBUTENeM K NOTpebuTenamu npy Tokax He meHee 75 %
HOMWHa/IbHOr0; ANA TpaHc(opMaTopoB, 3amofIHEHHbIX Mac/ioM, — Mpu
ToKax, obecrneyMBatoWUX CymMmapHble notepu P #9+Po-

Bo Bcex cry4yasix, Korga TOKM B 0OMOTKax OT/IMYATCA OT HOMMU-
Ha/NIbHOr0, MOJlyYeHHble pe3ynbTaTbl c/edyeT MPUBOAUTL K HOMUHASIb-
HbIM YC/I0BUSIM.

1.7. OnpepaeneHne NpeBbILLEHMS TeMMNepaTypbl NOBEPXHOCTU MarHUT-
HOW CUCTeMbI CiefyeT NPOBOAMTbL B YC/OBUSIX, KOTAa K OAHOM H3 06MO-
TOK MOABEAEHO MPaKTWUYECKM CUMMETPUYHOE U CUHYCOMAAIbHOE HOMU-
Ha/IbHOE HamnpsKeHVe NpY 4acToTe, KOTopasi He LO/DKHA OT/MYaTbCs
0T HOMWHasNbHOW 60/ee YeMm * 1%.

2. METO/bl VICTIbITAHUA HA HATPEB

21. MeToj HeNnOCPeACTBEHHOW Harpyskwu

K ogHOW 13 06MOTOK TpaHcopmaTopa MoABOAAT HOMUHA/IbHOE Ham-
pshkeHWe, BTOPYH MOAK/IOYAIOT K COOTBETCTBYIOLLE Harpyske —Tak,
4YT06bl B Heli YCTAHOBW/ICS HOMWHaIbHbIA TOK. KOHTpOMb TensoBOro
pexxvma B MpoLecce MCMbITaHWA OCYLLECTBAAIOT NyTeM W3MepPeHWUs To-
Ka Ha CTOPOHEe Harpysku 1 MnofBefeHHOro HanpsiXXeHus.

2.2. MeTof B3aWMMHOW Harpyskwu

McnbiTyeMblii TpaHcopmaTop / COeAUHSAOT B COOTBETCTBUM  C
yepT. 1 napannenbHO CO BCMOMOrarteslbHbIM TpaHC(HOPMAaTOPOM 2 MOLL-
HOCTbIO HC MeHee MOLLHOCTU MCMbITyeMoro. pegnoyTutensHO, YTo6bI
HOMWHa/bHbIE HaNpPsHXKeHWUA H rpynbl coefMHEHUA 060MX TpaHcgopMa-
TOPOB OblIM OAMHAKOBbLIMW. B KOHTYpP 0OMOTOK BbICLUErO MW HU3LLE-
ro HanpskeHUs  BK/KOYAKT MNPOMEXYTO4YHbIA  TpaHcdopmatop 3
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FOCT 3484.2-88 C. 4

MOLLIHOCTbIO He MeHee (2 P-UK ) % MOLHOCTM MCMbITYEMOro TpaHc-
thopmaTopa, a K/Iacc ero HamnpsbkeHWs 1 AonyCcTMMbIA  TOK 06MOTOK
[O/DKHbI  COOTBETCTBOBATb TOMY KOHTYPY napasfie/lbHO BK/IHOYEHHbIX
06MOTOK, B KOTOpPbIi OH BKAOYeH (P — KO3hpUUMEHT, yunTbiBatoWMiA
nageHve HanpsbkeHWs Ha TpaHcopmaTope 3; UK —  HanpsikeHue
KOPOTKOM0 3aMblKaHUS).

K MCTOYHMKY TOKa

/ iicnurycMuA TtpaHcthopmatop: 2—
ncnouoraTedbKblii  TpaHcdopmaTop.
3 — NpOMeXYTOUYHbI1 TpaHcthopmaTop

Yeprt. |

K napannenbHo BK/IOYeHHbIM TpaHchopmaTopaM MoABOAAT HOMU-
Ha/IbHOe Hamnps>KeHWe MCMbITYeMOro TpaHcopmaTopa, a HanpskeHue,
NOABOAMMOE K MPOMEXYTOYHOMY TpaHc(opmaTopy 3. PerympyroT Tak,
4YTOObI B 06MOTKE MCMbITYeMOro TpaHcgopmatopa /, COefUHEHHON He-
NnocpeAcTBEHHO C TPaHCHOPMATOPOM 2, YCTAHOBWUICH  HOMUH&IbHbIN
TOK. KOHTpO/b TEM0BOr0 peXxuma B MpoLecce UCMbITaHUA  OCYLLEeCT-
BNSAKOT NyTeM W3MEPeHUS MOABELEHHOIr0 HanpshKeHWs U TOKOB B 0OMOT-
Kax uchbITyemMoro TpaHcgopmatopa (6e3 npsAmMoro n3MepeHuss  no-
Tepb).

MMenn Hanps>xeHUs 060MX WMCTOYHMKOB TOKA HE CMHXPOHHbI, TO He-
06X0MMO, 4TO6bl YacTOTa WCTOUHMKA, NUTAKOLLEro TpaHcdopmatop 3,
oTnnYyanacb Ha 2—4 W OT 4acTOTbl APYroro WUCTOYHMKA NS UCKIIO-
YeHUs BMAHMSA BMEeHUI Ha NoKasaHWst NPU6opoB.

Mpn wncnbiTaHUM TpaHchopmaTopoB WM aBTOTPaHCHOPMaTopoB €
60MbLUMM YMC/IOM OTBETB/IEHWIA AN CO34aHWUS HEO0OXOAMMOro LMPKY-
NMpyloLLero Toka AoMnycKaeTcs Me BBOAUTb B KOHTYpP OOMOTOK TpaHc-
thopmatop 3, a BKIHOYATb 0OMOTKM Ha pasHble OTBETB/IEHUSA, ec/in Mpu
3TOM BbIMOMHAKTCA LONYCTUMble ycnoBus no n. 1.6.

Jonyckaetca HanpsbkeHue posbanaHca MoayyaTb NyTeM BKIKOYe-
HUS napanefnbHO ¢ TpaHchopmaTopoM / BCMOMOraTe/lbHOr0 TpaHc-
thopmaTopa 2 ¢ Ko3hMUMeHTOM TpaHchopmauumn, rpynnoli coeanHe-
HUA, OTAIMYHBIMKW OT TpaHcgopmartopa /.

23. MeToL KOPOTKONo 3aMblKaHMA W XO0JOCTOTO
Xopga
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C 5 IOCT 3484.2-88

2.3.1. B ucnbiTyemom TpaHcopmatope O4HY M3 06MOTOK  3aMbl-
KaloT HaKopOoTKO NpW MOMOLLM 3aKopayuBaloLlero ycTpoiicTBa C ce-
YeHMeM He MeHee CeyeHWs 3aKopauduBaemoir 06MOTKW. OcTaBnss oc-
Ta/lbHble 06MOTKM PasOMKHYTbIMUW, KO BTOpPOiA 06MOTKe MOABOAAT Han-
PSAXEeHMe, YacToTa KOTOPOro He [J0/XHa BbIXOAWUTb 3a Mpejenbl +2%
HOMWH&/IbHOM, U PErynupytoT ero Tak. 4tobbl B 06MOTKE yCTaHOBM/ICA
TOK. MpV KOTOPOM MOTepu B TpaHcdopmaTope 6blm 6bl paBHbI CyM-
MapHbIM noTepsAM no N. 14. KoHTpo/b TensioBOoro pexuma B npoLecce
MCMbITaHUA [OMYCKAaeTCs OCYLIeCTBNSATbL MNyTeM M3MepeHusi Toka (6e3
NPAMOro M3MepeHUs MoTepb), NPU 3TOM YCTaHaB/iMBalOT TOK /', pac-
CUMTbIBaEMbIA MO opmyne

0)

rge bP — cymmapHble notepu no n. 1.2

2.3.2. Tlpn ucnbITaHNAX METOLOM KOPOTKOro 3aMblKaHWSA W X0soc-
TOro Xoja npeBbllleHVe TemnepaTypbl MOBEPXHOCTU MarHWTHOW cuc-
TeMbl CneflyeT OnpefensiTb B OMbITe XO/0CTOr0 Xo4a B COOTBETCTBUMU
cnn 17; 14

B TpaHcthopmaTopax C MpUHYAMTENbHOW LMPKYnsLMeii Bo3gyxa W
mMacna (B TOM 4MC/e C Harnpas/ieHHbIM [ABUXEeHWeM Macna) ocTaB/s-
10T paboTaloWmMn HacoCbl FPYMMbl X0N0CTOr0 Xo4a, obecreynsatoLLme
OBVKEHMEe Macna H 6ake TpaHcopmaTtopa. lMpu 3TOM PEKOMEHAYeT-
€S 0CTaBNsATb paboTatolleli TaKyl 4acTb BEHTWUIATOPOB CUCTEMbl OX-
NaXeHnsa, Npy KOTOPOM MOXHO MONyYWUTb Temnepatypy macna, npu-
MEPHO paBHYIKO MOJlyYEHHOM NPU HarpeBe B OMbITe KOPOTKOro 3aMbl-
KaHus.

2.3.3. Ana macnsHbIX TPaHCHOPMAaTOpPOB, WUCMbITYeMbIX METOAOM
KOPOTKOr0 3aMblKaHWS WM XO0MNOCTOr0 X0fa, Mpv onpefesieHun MNpeBbl-
LeHnli TemnepaTypbl 0OMOTOK, 3/1eMEHTOB METa//IOKOHCTPYKLMIA, no
BEPXHOCTW MarHWTHOM CUCTeMbl B pe3ynbTaTbl UCMbITaHWA  cnegyeT
BHOCWTb MOMpPaBKW B COOTBETCTBUM C pasg. 5. 3TM nonpaBku 06yc-
NOBMIEHbI Pa3/IMuneM cpefjHeil TemrnepaTypbl macna, TemnepaTypbl mac-
na B6AU3N 3N1EMEHTOB MeTa/IIOKOHCTPYKLMIA 1N BePXHUX CNoeB Macna
B OMNbITE KOPOTKOr0 3aMbIKaHUS MpY CyMMapHbIX MOTePSX W B OMbl-
TaX KOPOTKOM0 3aMblKaHWs NPU HOMWHA/IbHOM TOKE, W B OMbITax Xo-
NI0CTOro0 Xofja — MNPU HOMWHA/IbHOM HanpsXeHUn Wan npu HOPMUpPO-
BaHHbIX noTepsax POson.

24. MeToL YCNOBHOW Harpyskwu (no cornaco-
BaHWIO MeXAy W3roToBuTenem W notpebuTenem)

2.4.1. MeTog gonyckaeTcsa NPUMEHATL ANA UCMbITaHUA CyXuX 3a-
LUMLLIEHHBIX W He3alMLIeHHbIX TPaHCchopMaTOpPOB MOLLHOCTbIO  Bbllle
1000 KB-A C ecTeCTBEHHbIM BO34YLUHbIM OXJI@XEHWEM, eCnn pacrosna-
raloT TOAbKO OAHMM WCMbITYeMbIM TpaHchopMaToOpoOM WM ecnm npu-
MeHeHMe MeTOA0B HenocpeACTBEHHOW Harpy3ku WM B3avMHOW Harpys-
KN OrpaHN4eHO BO3MOXKHOCTSMW WCMbITATE/IbHOM YCTaHOBKM.
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FOCT 3484.2—88 C. 6

McnbiTaHne NPOBOAAT KakK ABa C/edyrolux OAMH 3a [pYyrum Har-
peBa: B pexume X0sI0CTOro XoAa B COOTBETCTBMWM C n. 1.7 npu noTe-
psAX Xo/iocToro xoga no n. 1.4 v B OMNbITe KOPOTKOr0 3amblKaHWsa —
Npy HOMWHANIbHOM TOKe B 06MOTKaX.

3. TPEBOBAHNA K U3MEPEHWIO TEMMEPATYP

31. TepmoMeTpbl ANA WU3IMEPEeHWUA TemnepaTypbl

Ana u3mepeHus TemnepaTypbl oT 10 go 180 GC B pasHbIX TO4YKax
TpaHchopmMaTopa M oxnaxjaloLen cpege cnegyeT NPUMEHATb TepMoO-
3N1eKTPUYeCKMe TepMOMeTpbl (TepMonapbl), W3roTOB/IEHHblE B COOT-
BETCTBMW C MPUIOXEHMEM 1, PTYTHbIE U CIMPTOBbIE TEPMOMETPbI, 3/1EK-
TpUYecKre TePMOMETPbI COMPOTUB/IEHUS UK Apyrue Tepmonpeobpaso-
HaTeNn, PaBHOLIEHHbIE MO TOYHOCTW.

3.2. N3mepeHue TemnepaTtypbl oxnaxpgatuwen
cpefsbl
3.2.1. TemnepaTypy Oxnaxgjarwuien cpegbl (Bo3gyxa) W3MepsOT C

WHTEpBa/IOM He 6osee 14 npy MOMOLUM Tpex wam 6onblle TepMoMeT-
poB (Tepmonap), pacrnonoXeHHbIX onpefesieHHbIM o06pa3om  B6AU3M
TpaHcthopmaTopa WM OXNaXAaloLiero ycTpolicTBa, B 3aBMCMMOCTW OT
BMAa CUCTEMbI OXNaXAeHUS.

Kaxablii TepmomeTp (cnadi Tepmonapbl) cnedyeT nomeliatb B Ha-
MOSTHEHHbIA XXWAKOCTbI (TpaHChOpMaTOPHLIM MacnoMm) cocyf, UMeto-
WA 06bem He meHee 0,001 m3. MOBEPXHOCTb COCyda [O/HKHA XOPOLUO
OoTpaXkaTb TenjaoBOe W3My4eHue, 151 Yero ee MOKPbIBAKOT, HanpuMmep,
anioMuHMeBo donbroii. Cocyf, He AO/MKEH MoABepraTbCs BO3AENCT-
BUIO MPUHYAWTENbHbBIX BO3AYLUHbIX MOTOKOB, B TOM u4uc/ie co3jaBae-
MbIX TPaHCHOpPMaTopOM.

[ns TpaHcopmaTopoB C eCTeCTBEHHOW LUMPKynsuvein  BO3fyxa
(cuctemamm oxnaxgeHusa sugos M, H, C, C3, CI, MU, n HML,) co-
cyfibl C TepMOMeTpaMu pacrnosiaraloT He MeHee YeM C Tpex  CTOPOH
TpaHcthopmaTopa, MPUMEPHO Ha CepefvHe ero BbICOTbl, Ha paccTosi-
HUM OT 140 2 M OT OX/laXatoLLed NOBEPXHOCTM.

[ns TpaHchopMaTopoB € MPUHYAUTENbHOW LMPKyNsaumeli Bosgyxa
(cuctemamm oxnaxgeHus sugos A, HA, AU, HAL, HHA v CA) npu
Ha/IMYMN HanpaB/IeHHOr0 MOTOKa BO3AyXa W3 OKPYXXaloLLEero npocTpaH-
CTBa K BXOAaM OXx/aguTeneli 1 Npu OTCYTCTBUM 3HAYMTeNbHOM o6part-
HOM LMPKYNAUMW HarpeToro Bo3gyxa cocyibl C TEpMOMETpamu  Cie-
AyeT ycTaHaB/NMBaTb Ha BXOAe BO3AyXa B 0xNafguTesb. TepMOMETpbI
[OO/MKHbI BbITb YAaneHbl 0T NOBEPXHOCTU 6aka W oxnaguTeneid Ha pac-
CTOSIHME OT 1 A0 2 M, 4To6bl M36eXaTb BO3AEACTBMA TEMI0BOr0 W3y-
YeHus.

B cnydyasix, Korja UMeeTcs 3HauuTeNbHas obpaTHas UMpKyasums
HarpeToro Bo3gyxa, TePMOMETPbI C/efyeT yCcTaHaBAMBaTb B TeX Mec-
Tax BOKpYr TpaHcthopmaTtopa, rhe OTCyTCTBYKOT MOTOKM 06paTHOl uup-
Kynauum Bo3gyxa, NpenmyLLecTBEHHO CO CTOPOHbI TpaHcdopmartopa, He
nMeloLLeli oxnaguTeneld (ecnu Takas MMeeTcs).
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C. 7 TOCT 3484.2—88

3.2.2. Bo Bpems UCNbITaHWA, 0COGEHHO B MNOCMEAHEN YeTBepTW ne-
purofa uCnbITaHWA, TemrnepaTypa OxJaxjalolLliero BO3gyxa [AO/DKHa
0CTaBaTbCA N0 BO3MOXHOCTW MOCTOSAHHOM (He A0/HKHA M3MeHATbCA 60-
fNee yem Ha | °C B yac). B atom cnydae 3a TemmnepaTypy oxnaxpa-
IOLLEero BO3gyxa BO BPeEMS WCMbITaHU/A MNPUHUMAIOT  CpedHee
apudmeTuyeckoe TemnepaTyp, M3MepeHHbIX TepMOMeTpamu, yCTaHOB-
JIeHHbIMM BOKPYr TpaHcgopmaTtopa B COOTBETCTBUM C M. 3.2.1, B KOH-
Lie nepnoga McnbITaHWiA.

Ecnn B nocnefHeit YeTBepTU nepuofa WCMbITaHWA TemnepaTypa OX-
naxjarolLlero Bosgyxa WusMeHsieTca 6osiee yem Ha 1 °C B yac, HO He
6onee yem Ha 5 °C, To 3a TemmepaTypy OxjaxjatwLiein cpeibl NPUHK-
MaloT cpefHee apuMeTUYeCKoe Temrnepartyp, W3MEPeHHbIX B COOT-
BETCTBUM C M. 3.2.1 4epe3 paBHble NMPOMEXYTKM BPEMEHU B TeueHue
nocnegHeil 4eTBepTM Mepuofa WCMbITaHWIA.

Ecnn 3HauveHus TemnepaTyp OxfaXfjaloLiero BO3fyXa, W3MepeH-
Hble B KOHLE Mepuoja WCMbITaHWiA, 3HauMTeNbHO oTaM4vatoTes (6onee
YeM Ha 5 °C) OT cpefHero apumeTU4eckoro Temnepartyp 3a nocneg-
HIOI YeTBepPTb Mepuoja WCMbITaHUA, TO PeKOMeHAyeTCs OonpefenaTb
3KBMBA/IEHTHYIO TemmepaTypy Oxnaxgjawlleli cpefibl B COOTBETCTBUM
C NPUIOXKEHNEM 2.

3.2.3. [ns TpaHchopmaTopoB ¢ cucTemamy oxnaxgeHusa LI v HL,
TemnepaTypy oxfnaxpjatouieli cpeabl (BOAbI) crefyeT W3MepATb Ha
BXOAe B OXNafuTeNb, 4717 4Yero TepMoMeTp (cnaii Tepmomnapbl) Mome-
WaT B rMAb3y, NpefHasHauYeHHYH ANS M3MepeHWs TemnepaTypbl OX-
naxpgatowen  BoAbl, NMpegBapuTenbHO 3aMoSIHEHHYI0 BOAOM WM Mac-
noM. 3a  TemnepaTypy OXnaxpjalollein Bofgbl MPUHUMAKOT  cpefHee
apuMeTMUECKOe 3Ha4YeHMe, MO0 KpalHel Mepe, TpPex WU3MEepPeHWR, npo-
BOAMMBIX Yepe3 MNPUMMePHO paBHble, HO He 6osee | 4, MPOMEXYTKU
BPEMEHW B TeYeHWe MOC/efHel YeTBepTM Meproga MCnbITaHWi.

3.3. smepeHne TemnepaTypbl BepXHUX cnoes
Macna

3.3.1L Ona TpaHcthopMaTopoB C eCTeCTBEHHOW LMPKynsumein macna
TemrnepaTypy BepxHux cnioeB Macna 0,, U3MepAldT  TepMOMETPOM
(TepMmonapoii), MNOMeLLEHHbIM B TUIb3y, MpefjHa3HAYeHHyl Ans Tep-
MOMETPUYECKOTO faTunMka W PacrofiokKeHHY Ha Kpbllke 6aka, wnu,
npu YcTaHOBKe oOxnaguTeneid OTAeNbHO OT TpaHcopmartopa, B
BbIXOfHO/ Tpy6e, MO KOTOPOW HarpeToe Macnio MOocTynaeT B OXAafu-
TeNb. BO3/1e ee NPUCOeAUHEHNA K 6aKy.

BannoH TepmomeTpa (cnail Tepmonapbl) MOrPY>XawT B FUMb3y,
npefBapuTesibHO 3anoJIHEHHYIO MacsioM, Ha rybuHy 5—10 cm Huxke
YPOBHA KpPbIWKN 6aKa. ECM KOHCTPYKUMA TU/b3bl UMEET BbICTyNalo-
LWne Haj KpblWKoli 6aka 4acTu, TO HX C/eAyeT MOKPbIBaTb Tensom3o-
JIPYIOLWLMM MaTepuasioM. YpoBeHb Mac/ia B Mu/ib3e [O/DKeH CoBMnajaTb
C YpOBHeM macna B 6ake.

Mpu ucnbiTaHn TpaHchopMaTopoB C CUCTEMaMK OxNaxgeHnsa M
n H, KOTOpble He KOMMEKTYHTCA FWNb30M ANA  TepMOMETPUYECKOrO
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faTyvKa, Temnepatypy BepxHUX C/I0eB Mac/ia WU3MepsatoT Npu NOMOLLU
TepMonapbl, YCTaHOB/IEHHON B BEPXHEM C/iI0e Macna Mnof KpbIWKOW oa-
Ka Ha rny6uHe He MeHee 10 cM OT ee MOBEPXHOCTW.

3.3.2. [na TpaHcdopmaTopoB C MNPUHYAMTENbHOW LUMpKynaumen
macna TemnepaTypy BXOAALLEro v BbIXofALero n3 6aka macna (Bep-
XHUX U HWXHUX CM0OEB) M3MePSAOT MpY MOMOLLM Tepmonap, cnam KoTo-
pbIX MOMELLAT B rUb3bl, PACNOMOXEHHbIE HA Mac/ionpoBoge BO3/e
BX04a W BbIX0Aa ero u3 taka.

Ans TpaHcthopMaTopoB C MPUHYAWUTENBHOW UMPKyNauveli macna,
KOTOpble He KOMM/EKTYIOTCA rWb3amu, a Takxe Ans TpaHchopmaro-
poB C cuctemamy oxnaxkgeHnsa M n [ co CbeMHbIMW pagnaropamu,
TemMnepaTypy BXOAALLEro W BbIXOAsLlero n3 6aka macna (BepxHuUX U
HWKHUX CNOEB) W3MEePSAOT NPV MOMOLLM Tepmonap, cnan KOTopbIX 3a-
BOAAT B MacsionpoBof (naTpy6ok) mexay (naHuamm ¢ pe3vHOBbI-
MW MpoKnagKamy B MecTax MPUCOeAUHEHUA ero K 6aky TakK,  4ToObl
cnain He Kacascs MOBepXHOCTW MeTansa.

34. OnpepjeneHne cpefHein TemnepaTypbl Macna

3.4.1. CpefHiol0 TemrnepaTypy Macsa BblCp C/leflyeT paccyMTbiBaTb
Kax pasHOCTb TemnepaTypbl BepXHWX CN0eB Macna Bbl W MOMOBUHbI
pasHOCTM TemnepaTyp Macna Ha BXoje B, W Bbixoge 0,, W3 cucTe-
Mbl OXNaXAeHUsa no gopmyne

0-.cp=BM— (2)

npwn 3TomMm pasHocTb TemrnepaTtyp 0,, —B» OMNpegenstoT:

4Ns TpaHcopMaToOpOB C ECTECTBEHHON W MPUHYAUTENbHON Unp-
Kynsumeinl macna n OXNaxAaloLiero BO3fyxa, KOTOpble VMMEKT CbheMm-
Hble OxNaguTenu (paguartopbl) NO PasHOCTM TemnepaTyp macna  Ha
BXO/€ B OX/J1aXjatolllee YCTPOWCTBO U BbIXOAE W3 HEro;

4N TpaHC(OpPMaTOpPOB C eCTeCTBEHHOM W NPUHYAUTENbHOW LMPKY-
NAUMeRn oxnaxpalLero Bo3gyxa, MMelWmx TpybuaTbie 6akn mnm 6a-
K/ ¢ paguatopamy 6e3 pasbemoB, MO Pa3HOCTM TemrepaTyp HapyxX-
HbIX MOBEPXHOCTEA BEPXHEN W HWXKHE YacTeld oxsakjarowei Tpyokm
WM BEPXHEro M HWKHero nartpybka paguatopa B MecTax WX npucoe-
OVHeHNs K Gaky, npu aTom Tpybka wam pagmatop LO/DKHbI ObITb pac-
NoMIOXKEeHbl Kak MOXHO 6/1MKe K cepefyMHe paccMaTpuBaeMoW CTOpPO-
Hbl 6aKa:

NS TpaHchopmaTopoB C MagKMMM 1 BOAHUCTbIMX 6akamu no pas-
HOCTW TeMnepaTyp HapyXHO/ MOBepxHOCTM 6aka Ha BbICOTax, COOTBET-
CTBYIOLLMX BEPXHEMY W HUKHEMY Kpasm 06MOTKMU.

3.4.2. Ansa TpaHcopmMaTOpOB MOLLHOCTbIO A0 2500 KB-A c ecTecT-
BEHHbIM OXNAXAEHWEM, C FNagjKUMK, BOHUCTbIMA U TpybyaTbiMK
f6akamMy mnuM ¢ 6akamu, MMelOWMMK paguaTopbl 6e3 pasbema, fonyc-
KaeTcsA MpUHMMaTb CPEAHIOK TemmepaTypy Macna pasHoi 0,8 Temne-
paTypbl BepXHUX C/0eB Macna.
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3.4.3. [Onsa Bcex BMAOB OXNaXAEHUA CPefHIO TemrepaTtypy Mmacna
B6/1M3M pasHbIX 06MOTOK [ONYCKAETCA paccyuTbIBaTb Mo hopmyse (24)
ans-conpotmeneHna Rl , KOTopoe onpeaenstoT, Kak ykasaHo B n. 2.1.2
npunoXxeHuns 3.

3.5. M3mepeHne TemnepaTyp 3/IEMEHTOB MeTanno-
KOHCTPYyKUUMN

3.5.1. NS v3MepeHUss TemnepaTypbl MOBEPXHOCTEN 3/1EMEHTOB Me-
Ta/I/IOKOHCTPYKLMI Npy MOMOLM TepMonap KX cnav npunavsatoT, npu-
BapuHalOT MM 3aMnpeccoBbIBAOT B CrelnasibHble 0TBEPCTUSA.

3.5.2. AnA usmepeHusa TemnepaTypbl NMoBepxXHOCTU 6aka u natpy6-
KOB CUCTEMbI OXN@XAeHMA cnail Tepmomapbl [ONycKaeTcs npuBapu-
BaTb WX MpunavMBaTb He K CamMOi MOBEPXHOCTW, a K TOHKOM MeTannu-
YecKOM MNacTUHKe UM onbre pasmMepoM He MeHee 2X2 cM*. 3aTeMm
NNaCTUHKY NPUKIEMBAKOT WM MI0THO MPWXMMAKOT K NpejsapuTesibHO
OYMLLIEHHOW OT Kpackn MOBEPXHOCTW, TLAaTe/IbHO M30MMPYHT Tenso-
nsonsaumeid (acbect nan pesnmHa) OT OKPY>KatoLLel cpeapl.

3.5.3. AnA n3mepeHnss TeMnepaTypbl NOBEPXHOCTM B BEpPXHEN 4YacTu
MarHuTHO/ CUCTEMbI Cnai TepMmonapbl yCTaHaBAUBAKT MexXAy nucTa-
MW LeHTPa/IbHOr0 nakeTa Ha rayéuHy 15—25 mm.

3.5.4. na uv3MmepeHUss TemnepaTypbl macna BO/M3WM 3nemMeHTa Me-
TaNNOKOHCTPYKLMM MNPy NOMOLLM TepMonapbl ee Cnai 3akpennsT Ha
pacctogHun 30—60 MM OT MecTa YCTaHOBKWM TepMonapbl Ha MOBEpPXHOC-
TN 3MeMeHTa MeTa/IIOKOHCTPYKLUMU TaK, 4Tobbl OH HC Kacascs rpeto-
LLeicA MOBEPXHOCTMU.

3.5.5. Mpn uncnbITaHUM CyxmMx TpaHCOpMaTOpPOoB A/1A OnpefesieHns
HacTynuBLLEro TensioBOro paBHOBECMA YCTaHaB/MBAKOT Tepmonapbl B
cnefyloLmx mecrax:

015 3alMLLEHHBIX U He3alMLeHHbIX TpaHChopMaTopoB — B LEHT-
pasibHOM YacTn BEPXHEro spma;

4N TePMETUYHBLIX TPaHCPOPMATOPOB H TpaHcopmaTopoB, Mos-
HOCTbIO MOMELLEHHbIX B FEPMETUYECKNIA KOXYX, — B LEHTPe BepxHeWn
YacTU MOBEPXHOCTW KPbIWKU U B LeHTPe 6OKOBOIM YacTu MOBEPXHOCTU
repMeTMYHOro Koxyxa.

3.5.6. MecTa ycTaHOBKM TepmMonap Ha MOBEPXHOCTAX 3/1EMEHTOB Me-
Ta/ITIOKOHCTPYKLMIA. Tpacca UX NMPOXOXKAEHMUA BHYTpU 6aka, cnocob Bbl-
BefleHMs U3 6aka 3a npefenbl TpaHcopmaTopa AO/MKHbI ObITb onpese-
NeHbl pa3paboTyMKOM TpaHcdopmaTopa.

36. OnpefeneHne cpeaHen TemnepaTypbl 06MOTOK

3.6.1. CpegHiolo TemnepaTypy O6MOTOK OnpefenstoT MeToaoM W3-
MepeHUs X COMPOTUB/EHNI MOCTOSSHHOMY TOKY B cooTBeTcTBUM ¢ TOCT
3484.1—88 npu nomoLiM MocTa WM nyTemM OLHOBPEMEHHOro M3Mepe-
H/A TOKa M NafeHusl HanpsbkeHWss Ha 06MOTKe, WaM nafeHuin Hanps-
XKEeHUA Ha 06MOTKe W 3Ta/IOHHOM COMPOTWUB/IEHUM M1 3afaHHOM pabo-
YeM Toke. 1A 3TOro M3MepsT COMPOTUBAEHUS 0O6MOTOK B «0/104-
«OM COCTOSIHMM* — Rt npu U3BECTHOW Temnepatype B* oT 10 fo
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40 °C, KOTOPYI M3MePSAIOT Mpu 3afaHHbIX YC/T0BMAX OAHOBPEMEHHO C
n3mepeHnem Rt . 3aTem, nocne Harpesa TpaHcopmaTopa, U3MepstoT
CONPOTUB/IEHNA 0BMOTOK B «HarpeTom COCTOAHUM» — RO  npu Hems-
BECTHbIX (OnpefensieMbix) Temrepatypax 06MOTOK 6,** B COOTBeT-
CTBUW C NPUJIOXKEHVEM 3.

Temnepatypy 06MOTKM B «ropsveM COCTOSIHUM» — BOJI. OMpejens-
10T No opmysne (24) npuioXkeHUA 3 NO N3MEPEHHbIM 3HayeHuAM Rt,
0i Wio -

3.6.2. 3a cpegHo0 TemnepaTypy 0O6MOTOK CyXxOro TpaHchopmaro-
pa B «XO/IOAHOM COCTOSIHUM» — 0 X , HaxofsLieroca He MeHee 16 U B
NOMELLLEHUN NpPY eCTECTBEHHO M3MEHSIOLLENCA TemnepaType oxnaxja-
lolero Bo3gyxa He 6osiee yem Ha 1°C B yac, He BK/IHOYaBLLEroCA H He
NnofiBeprasLLUErocA HarpeBy OT CTOPOHHEro WCTOYHMKa Terna 3a 370
BpeMsi, c/ieflyeT NPUHUMATb CpegHee apnMeTUYecKoe MOKasaHUA BYX
TEPMOMETPOB, YCTAHOB/IEHHbIX Y BEPXHEr0 M HWKHEro KpaeB 6GOKOBOM
MOBEPXHOCTW OAHOM M3 HApY>XXHbIX 06MOTOK (8151 TpexdasHbIX TpaHc-
thopmaTopoB — hasbl B).

Ona cyxux repMeTUYHbIX TPaHCHPOPMATOPOB M TpaHChHOpPMaTopoB,
MOJSTHOCTbIO MOMELLIEHHBIX B FEPMETUYECKNIA KOXYX, MPU BbILle YKa3aH-
HbIX YCMOBUSAX 3a CpefHIo TemnepaTypy obmMoTok 0*  pgonyckaeTcs
NPUHYMATbL CpefHee apudpmeTUyeCcKoe NMokasaHuin AByX Tepmonap (Tep-
MOMETPOB), YCTAHOBJ/IEHHbIX Y BEPXHEr0 U HUKHEro KpaeB GOKOBOW no-
BEPXHOCTM KOXYXa.

HaiigeHHaa cpeaHas TemnepaTypa OO6MOTOK B «XO/I04HOM COCTOS-
HUWY» NPY U3MEHEHWW TeMmMepaTypbl OXNaxjatollero Bosgyxa Hc 6onee
YeM Ha 1°C B 4yac fo/pkHa OblTb paBHa TemnepaType OXNaxAaloLero
BO34yXa, M3MepeHHON B COOTBETCTBMM C M. 3.2, C OTK/IOHEHVWEM B Mpe-
fenax *2°C.

3.6.3. 3a cpegHlo0 TemnepaTtypy 0OMOTOK B*  MacnsiHOrO TpaHcC-
thopmaTopa Mpu M3MEPEHWM MX COMPOTMBMEHUA B «XOMOAHOM COCTOSI-
HUM» MPUHUMAKOT CPefHIo TemnepaTypy Macna, M3MepeHHyl B CO-
OTBETCTBUU-C M. 3.4.

Lna TpaHchopmaTopoB, HC BK/IUMBLUMXCA W He MoABepraBLUMXCA
HarpeBy B TeueHue He MeHee 20 4, M3MepeHWe CONPOTUBEHW 06MoO-
TOK B «XO/I04HOM COCTOSHUW» CrieflyeT MPOBOAUTbL He paHee YeM yepes
6 4 nocne 3a/IMBKK TpaHciopmarTopa MacioM Mnpv TemrepaType cpej-
HUX cnoeB macna He 6onee 40 °C.

Mpn 3anMBKe TpaHchopmaTopa ropsA4YMM Mac/ioM W/H, ecivi OH
npeABapuTesbHO HarpeBaicsa Ans 6onee ObICTPOro AOCTVDKEHUS YCMO-
BUIA AnA n3mepeHuss Rz un 0, , gonyckaeTcs BK/OYaTb CUCTEMY OX-
naxpjeHusa. B atom cnydae usmepeHns Rt u 0, NpOBOAAT He paHee
yeM yepe3 1 4 nocne OTK/OUEHUS CUCTEMbI OXNaXKAEHUSA (LMPKYIAUMA
mMacna npy aTOM He Mpekpallaercs).

3.6.4. MepBoe u3MepeHMe CONPOTUBAEHUS OOGMOTKWM MOCMAe OTK/O-
YeHUs TpaHcdopmaTopa OT WUCTOYHMKA MUTAHUA W Harpysku [OSIXKHO
ObITb MPOBEAEHO KaK MOXHO paHblue (06bl4HO 4Yepe3 60— 120 ¢ noc-
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fle OTK/IYeHUs), 4YTobbl 06MOTKa He ycrena 3ameTHO OcTbiTb- C 3Tol
Lenblo CXEMY AN U3MEPEHUS CONPOTUB/IEHMS MPEANOYTUTENbHO CO6M-
paTb Npy MOMOLWM CreuuanbHbIX pasbeanHuTeneil (C TOKOBbIMU W MO-
TeHUMaNbHbIMY MONKCaMK), pPacCHMTaHHbIX Ha Heob6XOAMMbIA TOK U
HanpshkeHue.

3.6.5. 3mepeHue conpoTUB/EHNS OOMOTKWM B «XO/IOAHOM» H «Ha-
rpeToM» COCTOSIHUSX CfliedyeT MPOBOAWTbL C WCMO/Ib30BaHVWEM OHUX W
TeX e MpubopoB WM 3/1EMEHTOB WM3MEPUTENbHOM CXeMbl MPU OAHOM U
TOM >Xe 3Ha4YeHNN NOCTOAHHOIo TOKa U ero nonsipHoOCTU.

3.6.6. Ecnm npn n3MepeHMM COMPOTUBIEHUS OOMOTKM He yaaeTcs
yAoBNeTBOpPUTbL Tpeb6oBaHMe n. 3.6.4 B 4aCTV BPeEMEHU MNpOBeLEHUN
NnepBoro U3MepeHusl, TO MPUHMMAIOT MePbl AN CHUXEHWUS BPEMEHU Me-
PexXoAHOro npouecca B M3MEPUTENbHON LEnu-uaM BHOCAT MOnpaBKy B
COOTBETCTBMU C NPUIOXKEHMEM 3.

3.6.7. Ecnn n3mepeHve cpefHeil Temnepatypbl 06MOTKW MO COMPO-
TVB/MEHWIO HEMPUEM/IEMO, HaNpuMep ANs 06MOTOK, B KOTOPbIX Mepexof-
HOe COMpPOTMB/IEHNE KOHTAKTOB COM3MEPUMO C UX aKTMBHbIM CONPOTUB-
NeHVeM, TO CpefHIo TemnepaTypy 06MOTKW [OMyCKaeTCs Onpejensitb
Tepmonapamu. [py UCMbITaHUKM CyXUX TPaHCHOPMaTOPOB MOXHO MNpu-
MEHSTb CTEKNSHHbIE CIUPTOBbIE TEPMOMETPbI.

3a cpefHIOl0 TemnepaTypy O6MOTKM MPUHMMAOT CpefHee apud-
MeTMYeCKOe MOKasaHWii He MeHee [BYyX nap Tepmonap (TepMOMETPOB),
YCTaHOBJ/IEHHbIX Ha MPOTUBOMNONOXXHbLIX CTOPOHaX €e BEPXHEro U HWMX-
Hero kpaeB. Mpu 3TOM AonycTUMOe NpeBbILLEHNE TemnepaTypbl 06MOT-
km — no MOCT 11677—85."

4. MOCNEAOBATE/ILHOCTb MPOBEAEHWNA VCMLITAHUN

4.1. VcnbITaHWIO Ha Harpes MNOABEPralT MOMHOCTBIO  CO6PaHHBbI
TpaHcthopmaTtopbl. [onyckaeTcs He MOHTMPOBATb 3/1EMEHTbI, HE B/USA-
olWMe Ha TensioBo  pexuMm TpaHcdopmaTopa, Hanpumep WCKPOBble
NPOMEXYTKM Ha BBOJaX.

TpaHcopmaTopbl cnefyeT MUCMbITbIBaTb C COGCTBEHHOW CUCTEMOIA
OXNaXAEHUS.

TpaHchopmaTopbl C NPUHYAUTENBHOM LMPKYynsumeid macna gonyc-
KaeTCA WCMbITbIBaTb Ha Harpes, MOAK/Yas K TpaHcdopmartopy cTa-
LMOHaPHYI0 WCMbITATENbHYIO CUCTEMY OX/1@XAeHWA BMECTO ero cob6-
CTBEHHON. B 3TOM cflyyae MpeBbllEHMS TemnepaTtypbl BEPXHUX Crl0-
eB Macna Wu cpefHeli TemnepaTypbl Macna OnpegenstoT pacyeToMm Mo
pesynbTaTaM WUCMbITaHUSI OX/1aguTeneid OTAeNbHO OT TpaHcdopmartopa.
Mpn npoBefeHWMN 3TUX WCMbITaHWIA CnefyeT PYKOBOACTBOBATbCHA YyKa-
3aHMAMU B COOTBETCTBUW C NPUSIOKEHNEM 4.

Mo BbI6OPY M3rOTOBUTENSA TPaHC(OPMAaTOPbl UCMbITLIBAIOT O4HUM U3
MeTOZOB Mo nn. 2.1, 2.2,2.3 AN macnsHbIX TpaHchopmaTopos v nn. 2.1;
2.2; 24 — pnAa cyxux TpaHcopmMaTopoB. [N15 YCKOpeHWs Harpesa
[ONYCKAaeTCA B Hayasie UCMbITaHWSA MPU BK/IKOYEHUU C «XO0AHOM0 COoC-
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rosiHVs» ycTaHaB/MBaTb B 00MOTKaXx YBe/IMYeHHbI TOK. HO He 6onee
150 % HOMWHa/IbHOr0 TOKa, B TeyeHWe 2—3 4 [/I9 MACNsAHbIX TpPaHC-
thopmaTopoB n B TeyeHue He 6onee 14 — fAna cyxux TpaHchopmaro-
poB. [lonyckaetcs yxyfLwaTb YCMI0BUS OX/TaXAEHUA, OTKIOYaTb YacTb
oxnaguTenen wnan BClO cucTeMy oxnaxpaeHus. Mo gocTwxkeHum 70 %
0XXMJAEMOr0 KOHEYHOro MpeBbILLEHNA TEMMepPaTypbl KOHTPOIMPYEMOTO
3/1eMeHTa [O/MKHbI ObITb BK/OYEHbI OTK/IHOYEHHbIE OXNAAUTENN N BOC-
CTaHOBJ/IEHbI HOMUH&/IbHbIE YC/TIOBUA OXNaXKAEHUS W Harpy3Ku.

Mpn wncnbITaHM  CyXMX  TPaHCOpMaTopoB  MPOLO/HKUTE/IbHOCTb
TEN0BOro peXxvMmMa € YCTaHOB/IEHHbIMW UCMbITATe/IbHbIMW TOKaMu d 06-
MOTKax MOXeT ObITb COKpalleHa, ecnu npegsapuTebHO, A0 YCTaHOB-
JIEHVA1 TOKOB, MPOBECTU WX HarpeB B OMbITE XO/IOCTOr0 X0fa B TeYeHue
ne meHee 12 u.

YKa3zaHHble MeponpuAaTUA [OMYCKAaKTCHA, €CNM OHWU He MNpPOoTUBOpPE-
yaT TpebOBaHUAM TeXHUYECKON AOKYMeHTauuu Ha TpaHchopmaTop.

4.2. B npougecce vCMbITaHWA L1 OMpPefeneHns ero npofo/KuTeNb-
HOCTM Heob6X04MMO KOHTPO/MPOBATb:

0015 CYXUX TpaHC(hopmaTopoB — MpeBbILLEHNA TemnepaTyp NoBepx-
HOCTW MarHWTHOM cucTeMbl (TpaHchopMaTopbl C CUCTEMaMM OXnaxkje-
Husa C, C3. Cll) wam Koxyxa (TpaHcopMaTopbl C CUCTEMON OXnaxae-
HUA CIT) 1 06MOTOK (NPU MX WM3MEPEHUWN HASIOXKEHHbBIM  MOCTOAHHBLIM
TOKOM) Haj TeMnepaTypoi oxnaXAatoLwero Bo3ayxa:

4NA MacnaHbIX TpaHCHOpMaTopoB — MPEeBbILEHNe TeMMepaTypbl
BEPXHWX CMNOeB Macna Haj TeMMnepaTypoi oxnaxpjawoliei cpedbl;

4N Mac/AHbIX TpaHCchopMaTopoB, WUCMbITbIBAEMbIX B OMbITE X0J10C-
TOro xofja — MpeBbllLeHNe TemMnepaTypbl NOBEPXHOCTU MarHUTHOM cuc-
TeMbl Haj TemmnepaTypoil BEPXHMX CMI0eB Macna.

4.3. WcnbiTaHusa no nto6oMy M3 MeTO40B B COOTBETCTBMM C pasfg. 2
cnegyeT Npojo/mkaTb A0 TeX Nop, Moka He 6yAeT BbINOMHEHO OAHO U3
CeayoLL X YCNoBUiA:

B YCTaHOBWBLLEMCS TErM/IOBOM PeXume KOHTPO/IMPYEMOE B COOT-
BETCTBMU C M. 4.2 NpeBblLLeHNe TeMMNepaTypbl U3MeHseTCA He 6onee Yem
Ha | °C B yac B TeYeHMe YeTbIpex MOC/ef0BaTe/IbHbIX W3MEPEHWUIA, Bbl-
NOMHAEMbIX C UHTEPBA/IOM He MeHee | y;

KOHTPO/IMPYEMOE MpeBbILLeHVe TemnepaTypbl BEPXHUX C/I0eB Macna
M3MeHsIeTCA MeHee YeM Ha 3 °C B yac, Npu 3TOM KOHEYHOE MpeBbliLLe-
HWe TemnepaTypbl ONPefensatoT rpaguyeckn B COOTBETCTBMU C YepT. 2.
[na atoro BO BpeMs Harpesa TpaHcopmaTopa Wav cpasy >Ke nocne
ero OTK/IIOYEHUSA Heob6X04MMO W3MEPUTb 4epe3 paBHble MPOMEXYTKNU
BpeMeHn At npeBbileHNs TemnepaTypbl [0; 3aTemM HaliT npupalleHns
npeBbIWeHnn Temnepatypbl 40b [A0o M T. A4.; NOCTPOUTb Fpatmnk u
onpefennTb KOHEYHOe rpeBbllleHWe Temnepatypbl LOM. [pu 3tom,
eCc/In M3MepPeHnA NMPOBOAAT B NPOLiecCe Harpesa, TO MepBOe U3MEPEHHOe
npeBbILLEHVE TeMMepaTypbl He AO/MKHO ObITb 6051ee 25—30 % oxunpgae-
Moro 3HauyeHua [10,, . B KayecTBe KOTOPOro [OMYCKaeTCA WCMOo/ib30-
BaTb pacyeTHOe 3HadeHWe. Ecnn namepeHWss NPoBOAAT B MPOLLECCe OX-
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NaxeHWs nocsie OTK/IOYEHUS TpaHcdhopmaropa, TO Moc/efHee n3Me-
PeHHOEe MpeBbILLEeHNE TemnepaTypbl A0MKHO 6biTb He 6onee 25—30 %
pacyeTHOro 3HayeHusa s> .

Ecnn cHayana ucnbiTaHWe MPOBOAAT MNPW OTK/KOYEHHON 4acTUYHO
WM NOMHOCTbIO CUCTEME OXNAXAEHWS, YBE/IMYEHHOM TOKe, TO nocse
BOCCTAHOB/IEHVS HOMMHA/bHBIX YCMOBUIA MO OXM@XAEHWIO W Harpyske
ucnbITaHWe cnefyeT MPOAO/XATb 40 YCTAHOBMBLUEroCsS TensoBOro pe-
Xuma.

4.4. Mpwn uncnbITaHMAX no nn. 2.1, 2.2 Harpes, M0 BO3MOXHOCTU,
NPoAo/HKaT L0 LOCTMXKEHWS YCTaHOBMBLLErocs TemnsjioBoro pexuma B
COOTBETCTBUU C M. 4.3, NOCNe Yero onpeAensioT MpPeBbILeHUs Temnepa-
TYpbl BEPXHWX C/I0EB Macna, MOBEPXHOCTU MarHUTHOM CUCTeMbI, 3ne-
MEHTOB MeT&/T/IOKOHCTPYKLMIA 1 MpeBbIEHNS CPefHeil TemmepaTtypbl
06MOTOK (NpV M3MEPEHUN WNX CONPOTUB/IEHWUA HANOXEHHbIM MOCTOSH-
HbIM TOKOM) Haj TeMMepaTypoii oxnaxaaroLLlein cpegbl.

Ecnn n3mepeHue conpoTUBAEHNA 0BMOTOK MPOBOAAT MOC/E OTKIO-
YeHUA TpaHcdopmaTopa OT MCTOYHMKA MUTaHUA, TO ANA OnpefesieHns
NpeBbILLEHNS TeMMepaTypbl BTOPOA 06MOTKM (Mocnegyowmx 06MoToK)
cnegyeT NOBTOPUTb HAarpeB B TEUEHME He MeHee 2 Y.

4.5. Mpu mncnbITaHMAX MacnsHbIX TpaHchopmaTopoB Mo n. 2.3 Ha-
rpeB CyMMapHbIMW MOTEPSMM MPOLO/HKAKT A0 BbIMOMHEHNS YC/IOBUIA
n. 4.3, nocne 4ero onpefensioT MNpeBbilleHWe TemnepaTypbl BEPXHUX
CMoeB Macna 1 ero cpefHeil TemnepaTypbl Haj TeMnepaTypoi oxsax-
fawLlen cpegbl.

3aTteM gna onpefeneHvs MpeBblleHNs TemnepaTtypbl 06MOTOK ¥
31EMEHTOB METa/IIOKOHCTPYKLMIA yCcTaHaBIMBaKOT TOK. paBHbIA HOMU-
Ha/IbHOMY WX B COOTBETCTBMM C M. 1.6, 1 NPoJoONXKalT Harpes B Te-
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YyeHve He MeHee | 4. Tlcpcn OTK/OYEHMEM OMPEAEenAoT MpPeBbilleHns
TEMMNepaTypbl BepXHUX CM0OeB Macna, CpeaHeli Temnepatypbl macna,
TemnepaTypbl 3/1EMEHTOB METa/I/TIOKOHCTPYKUMIA H macna BO6AU3N HWX,
CpefiHei TemmepaTypbl 0OMOTOK (MPY WX WU3MEPEHUN  HAI0KEHHbIM
MOCTOSAHHLIM TOKOM)  Haf TeMMepaTypoil oxnaxaatolleii cpedbl W. He-
NOCPEACTBEHHO MOC/e OTK/IOYEHUs TpaHcdopmaTopa, OnpeaensaoT
CPeAHIO0 TemrnepaTypy OfHON M3 06MOTOK B COOTBETCTBUM € M. 3.6, ec-
/IN OHa He M3Mepsfiacb HasloXeHHbIM MOCTOSHHbIM TOKOM B MpoLecce
ncnbITaHUNA.

Ecnn cpefHiol0 TemnepaTypy OOMOTOK OMpefensioT B ABYX WM
HECKOJIbKMX TO0CNef0BaTe/IbHbIX PeXXMMax Harpesa HOMWHa/IbHbIM TO-
KOM, TO [N ONpefiefleHNs MpeBblLLeHWs TemnepaTypbl BTOPOA 06MOT-
K1 (nocnegytowmnx 06MOTOK) cfiefyeT MOBTOPUTb HarpeB TpaHcgop-
mMaropa CyMMapHbIMW MOTEPAMU B TEYEHMe He MeHee 2 Y, Moc/e 3Toro
YCTaHOBUTb B 06MOTKE HOMWHa/IbHbIA TOK WU NPOAO/KUTL Harpes B Te-
YeHne He MeHee |y, nocse Yero onpefennTb MPeBbILLEHVe TemnepaTypbl
BTOpOVi (cnegytoLleir) 06MOTKMN.

Ecnn cpefHiol0 TemnepaTypy O6MOTOK M3MePSOT B MpoLecce Ha-
rpeBa MeTOLOM Ha/I0OKEHUSA MOCTOSAHHOrO TOKa Ha TOK Harpysku B CO-
OTBETCTBMM C NPUIOXKEHWEM 3, TO MOBTOPHble BK/IHOYEHUSA He Tpe-
oytoTcs.

4.6. Tlpn umcnbITaHMAX CYXMX TpaHC(OPMATopoB MO H. 2.4 Harpes
B pPEeXUMe X0N0CTOro Xofa MpPOJO/HKAT L0 MNONYYeHWS YCTaHOBWB-
LLerocs TensioBOro COCTOAHUA Mo N. 4.3 1 3aTeM U3MepAI0T MpeBblLLe-
HWA TemnepaTypbl MarHUTHOM cucTembl [0*,r 1 06MOTOK [BOe*.
HenocpeAcTBEHHO NOCNe UCMbITAHWUS B PEXMME X0N0CTOr0 X0fa MpoBo-
[OAT WCMbITaHWe B OMNbITE KOPOTKOro 3amblKaHuA Npu TOKE B 0OMOTKE,
K KOTOpOli MoABefeHO HampshkeHWe, pPaBHOM HOMWHanbHOMY. WcnbiTa-
HVe MPOoAOo/XKAKT [0 MOMyYeHUss YCTaHOBMBLLErocs TEmnj0BOro COCTO-
AHWA No n. 4.3, Noc/fe Yero MOBTOPHO W3MEPSIIOT MPEBbIEHUS Temne-
paTtyp MarHuWTHoli cuctembl J0/~T 1 o6moTok [0 .

4.7. WcnbiTaHUa Ha HarpeB MHOr006MOTOYHbIX TpaHCopmMaTopoB,
BO BpeMs paboTbl KOTOPbIX OfHOBPEMEHHO MOryT Harpyxartbca-6osee
[BYX 0OMOTOK, CfnedyeT MPOBOAUTb OTAENbHO ANS Kaxfol napbl 06-
MOTOK.

B cnyyasx, Korgja HOMWHa/bHble MOLLHOCTU OTAe/bHbIX 06MOTOK
He MO03BO/NAOT MPOBOAWTL MWCMbITaHWA TpaHcopmaTopa npu cymmap-
HbIX MOTEPSAX, TO MPeBbILLEHNe TeMMepaTypbl BEPXHUX CMOeB Macna or-
pefensaoT B ONbITE, MPUM KOTOPOM TOK MPOTEKAET MO napam 06MOTOK,
ONS KOTOpbIX CyMMapHble NOTepu HanbonbluMe, U WU3MEPEHHOE Mpu
MeHbLUMX NOTEePAX NPEBbILLIEHVE TeMNepaTypbl AOMYCKAETCA MPUBOAUTL
K HOMUHa/TbHbIM YC/I0BUSIM B COOTBETCTBUM C pasg. 5.

MpeBbilleHVe TemnepaTypbl OTAebHbIX 06MOTOK MHOrO06MOTOY-
HbIX TPaHCHOPMATOPOB ONpPefeNIAT B ONbITax, MPU KOTOPbIX TOKW Mpo-
TeKaloT Mo napam 06MOTOK, @ B WCMbITYeMO 0OMOTKe TOK paBeH Ho-
MWUHa/IbHOMY WM COOTBETCTBYeT .yKa3aHHOMYy B n. 1.6. TpeBblleHve
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TemnepaTypbl OTAeNbHON 06MOTKM nNpu Hawnbonee XECTKOM [AnA Hee
coyeTaHWy Harpy3ok B MHOroOOMOTOYHOM peXUMe CnefyeT paccyu-
TbiBaTb M0 opmyne (9) nyTem MpuBeeHMS MPEBbILLEHWS TeMnepaTy-
pbl, MO/lyYEHHOr0 B MapHOM pexuMme, K TOKY, COOTBETCTBYIOLLEMY [0
[06aBOYHBIM U BUXPEBbIM MOTEPSAM YCNOBUAM Haubosee TAXesoro pe-
Xuma.

4.8. Ina un3MepeHUs NpeBblweHWU TemnepaTypbl 06MOTOK, He MMe-
HOLMX BHELLHWX MPUCOEAMHEHWIA, eCnv NPOrpamMMoi UCMbITaHWi npe-
JycmaTpuBaeTCs M3MepeHWe WX TemnepaTypbl OTAENbHO OF 06MOTOK,
K KOTOPbIM OHW MPUCOEAMHEHbI, Ha MEPUOA WUCMbITaHUIA crefyeT ycTa-
HOBUTb [OMOIHUTENbHBIA 32XXUM  (3aXMMbl), K KOTOPOMY MpUCOeau-
HSOT 0TBOA YKa3aHHOW 06MOTKM.

4.9. OnpegeneHne cpefHero Harpeea 06MOTKM, COCTOSLEN M3 06-
MOTOK (pa3 (CTep>kHei), AoMycKaeTcs MPOBOAUTL Ha 0O6MOTKe (hasbl
(cpepHero cTepXxHS) WM Ha 06MOTKax AByx (ha3 (KpaiHero u cpeg-
HEro CTEPXXHEW), COeAMHSIEMbIX MPU WM3MEPEHUN COMPOTUB/EHUS MOC-
NefoBaTeslbHO, €C/IM 3TO MO03BOMISET CXema CoefuHeHMs 06MOTOK. [Mo-
JTyYeHHbIi pe3ynibTaT pacnpocTpaHseTcss Ha BCO 0OMOTKY, ecivm pac-
YeTHbIA HarpeB 06MOTOK OfHOr0 HanpsKeHMs Bcex (ha3 (CTepXKHelR)
0AVHaKOB.

B TpaHctopmaTopax C NpUHYAUTENbHOW LMPKyNsuueid ¢ Hanpas-
NEHHbIM MOTOKOM Macfiia W3MepeHUs CPeAHero MpeBbILUeHUs Temnepa-
Typbl 06MOTKM cnefyeT NPoBOAMTb Ha 06MOTKax BCex pa3 (CTepXKHEeN).

4.10. B TpaHcopmaTopax C KOHUEHTPUYECKMMU 0BMOTKaMu ¢
BEPTUKAIbHBbIMM OCAMU CTEPXHA WM 06MOTOK, ecnv fBe wunu 60sbLue
NAEHTUYHBLIX 06MOTOK pasMeLLeHbl 0fHa Haf APYroi, npyv UCnbITaHWSX
Ha HarpeB WAEHTWYHble 06MOTKM [OMYCKaeTCHA COefMHATb Moc/efoBa-
TenbHO. VI3MepeHHOe cpefHee MpeBbilleHWe TemmepaTypbl 3TUX Mocie-
[0BaTeNbHO COeAMHEHHbIX 0OMOTOK He AO/IXKHO NpeBbllaTbh 3HaYeHus,
ponyctumoro no NMOCT 11677—85.

4.11. VcnbITaHUA Ha Harpes TpPaHCHOPMAaTOPOB C pacLLensieHHbIMN
06MOTKaMV HU3LLEr0 HanpshKeHUs [LOMyCKaeTcs NPOBOAWTb, COeAVHUB
MX Y4acTW MOC/IefloBaTeNIbHO WM Mapasifie/lbHO TaK. YTobbl TOKU B 06-
MOTKax 6blIM HOMUHAIbHBIMK WM COOTBETCTBOBaIN M. 1.6.

3a cpegHee MpeBbllleHVe TemnepaTypbl 06MOTKM HU3LLEro Hanps-
XEeHUS1 [OMNYyCKaeTcA NpUHUMaTh cpefHee apuMeTMUEeCKoe MpeBbiLLe-
HWA TemnepaTyp ee YacTeil, M3MepeHHbIX pasfesbHo.

4.12. Mpun mcnbITaHNSX TPaHCHOPMATOPOB HOMWUHa/IbLHOW 4acTOTOM
60 Iy OT MCTOYMHMKOB YacTtoToi 50 I cnefyeT pPYyKOBOACTBOBaTLCSA

yKa3aHUAMU MpuIoxeHns 5.

4.13. MeTogbl MCMbITaHW Ha HarpeB MacnsiHbIX TPaHCHOPMaTOpPOB
cnegyeT MPUMEHATb TakXKe MpY WUCMbITaHWUAX TpaHcpopmMaTopos, 3a-
MOSIHEHHBIX APYTMMW TFOPHOYMMWU U HETOPIOUYUMU U KUAKUMUW ON3SEKT-
puvkamu, ¢ ydyetom TpeboBaHuin MOCT 16555—75.
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. MPVUBEAEHWNE PE3Y/NIbTATOB UCMbITAHUA HA HATPEB
K HOMUHAJIbHBIM YC/NTOBUAM

51 OnpepeneHne KOHEYHOro TMNpPEeBbIWEHNA TeM-
nepatyp 93/1eMeHTOB CYXO0ro TpaHcdpopmaTopa

5.1.1. MpeBbilWeHNs cpefHeit TemnepaTypbl 06MOTKM AB,** 1 TeM-
nepaTypbl MOBEPXHOCTWM MarHWTHOM cucTembl [0,»r AN 3alMLEeHHbIX
N He3aWMULLEHHbIX TpaHChOpMaTOpPoOB WM TemnepaTypbl  BepxHel
Kpblwkn 0,0,p © 60KOBOW 4YacTu [Be.* KOXyxa A1  TFepMETUYHbIX

TpaHchopMaTopoB criefyeT OnpedeNiiTh Kak pasHoOCTW:

roe 606bl — Temnepatypa 0OMOTKW, M3MepeHHas no n. 4.4 B cOOTBeT-
cTBun ¢ u. 3.6, °C;
B W — TemmnepaTypa MarHWTHOA CUCTEMbI, W3MepeHHas Mo

n. 4.4 B coorsetcTBuu ¢ n. 3.5, °C;
0%> n B6,4— TemnepaTypa COOTBETCTBEHHO MOBEPXHOCTU KPbIWKA H
GOKOBOM YacTW KOXyxa, M3MepeHHast no n. 4.4 B COOTBET-
cTBuK ¢ n.13.5. °C;
Oe*n — TemnepaTypa Oxnaxfjalolieid cpefbl, U3MepeHHas Mpu
McnbiTaHWAX B cooTBeTcTBUM C M. 3.2. °C:
5.1.2. Mpn HarpeBe 06MOTKWU tokoxi /', OTAMYAKOLMMCA OT HOMM-
Ha/IbHOT0 B COOTBETCTBMM C W. 1.6, M3MEPeHHOe MpeBbILLIEHNE Temnepa-
Typbl [1B"0* nepecunTbIBalOT K HOMWHasIbHOMY TOKY My no topmyne

@)

rae q NPYHUMaT PaBHbIM:
1,6 — nna TpaHchopMaTopoB C eCTeCTBEHHOW UMPKYsALUMeR 0X-

NaxjaroLLero Bo3gyxa;

1,8 — AnA TpaHchopMaTopoB C MPUHYAWUTENBHON  LMPKyNaumei
oxnaxzaroLlero sosgyxa.

5.1.3. Mpu ncnbiTaHUAX No n. 2.4 o6uiee NpeBbllLEHWE TeMMNepaTypbl
KaXaoh n3 06mMoToK [1006M 1 MarHuTHOl cuctembl 00,4 npy HOMU-
Ha/IbHbIX yCNnoBuAX no n. 1.4 onpefenst0T Ha OCHOBaHWW pPe3yNbTaTOB,
MoSly4eHHbIX BO BPEMS [BYX OTAE/IbHbIX UCMbITaHWi B COOTBETCTBUM C
n. 4.6, no dopmynam:
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5.2. OnpepeneHne KOHEYHOrNo MnNpPeBbIWEHUA TeM-
nepaTtypbl 3/1eMEHTOB MaC/AAHOro TpaHcopmaTo-
pa

5.2.1. MNpeBbllWeHNsa TemnepaTtypbl BepxHUX cfoeB Macna J1B,,,
cpefHux cnoes macna AO* «p n TemnepaTypbl Macna BO/M3W aneMeHTa
MeTa/IIOKOHCTPYKUMM OOWK npv HOMUHaNbHbLIX YCMOBUAX MO Harpe-
BY C/ie[yeT ONnpefenaTb Kak pasHoOCTu:

LeM=€eM € aMm;

[owCp *ren.cp
A”Te—6uw B UMn
rge BM — TemrnepaTypa BepxHWX CM0eB Macna, M3MepeHHas Mo I
4.4 vim 4.5 Npu CymMMapHbIX MOTepssX B COOTBETCTBUMU C

n 3.3, °C;
6w,cp — cpeAHsAs TemnepaTypa macna, usmepeHHas no n. 4.5 npu
CYMMAapHbIX MOTEPSX B COOTBETCTBUM C N. 3.4, °C;
0*k — TemnepaTypa macna BO6/M3N 3/1eMeHTa MeTa/I/IOKOHCT-
pyKLUMKW, n3MepeHHas no n. 4.5 npu cymMapHbIX MoTepsax
B COOTBETCTBMM C M. 3.5.4, *C.
5.2.2. Tlpn ycnoBusix No Harpesy, OT/IMYHbIX OT HOMWHA/bHbIX, MO-
NlyYeHHble MPU UCTMbITaHUAX MpeBbilleHna Temnepatypbl A0™ . 0™ @

n 09N cnegyeT nNpvBOANTL K HOMUH&IbHBLIM YCNOBUAM MyTeEM YMHO-
XeHNSA Ha KOapULUEHT

rae Pk +P0 — cymma noTepb KOPOTKOFO 3aMbIKaHUSi WU XO/I0CTOr0

X0fa Npu UCNbITaHUAX;
X — MNPUHUMAETCA PaBHbIM:
0,8 — ansa TpaHcopmaTopoB C eCTECTBEHHON LMPKYNSaum-
el oxnaxaarLero Bo3ayxa;
1.0 — gns TpaHchopmaTopoB C MNPUHYAUTENBHON LUMPKY-
NAuMen oxnaxfjarloLero Bosfyxa W npu oxnaxje-
HVN BOZOW.

5.23. Mpy ucnbiTaHnax no n. 2.1, 2.2 npeBbIlWeHNs CPeaHen Temne-
patypbl 06MOTOK [1BOe™, TemnepaTyp 3/1eMEHTOB METa/I/IOKOHCTPYKLUUN
[B* 1 NOBEPXHOCTM MarHWTHOW cucTeMbl AONIr  MpyY HOMUHAIbHbBIX
YCNOBUSAX MO Harpesy CNneAyeT onpefensATb Kak pasHoCTH:
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rge e B — TemrepaTypa MOBEPXHOCTM 3/1eMeHTa MeTasl/IOKOHCTPYK-
U1K, n3mepeHHasa no n. 4.4 npu cymmapHbIX notepsx AP B
coorBetctBum ¢ n 3.5, °C.
5.2.4. Mpn rcnbITaHMAX HO M. 2.3 MNPEeBbILEHWS CpefHel Temnepa-
Typbl 06MOTOK A 0/ , TemnepaTypbl 3/1eMEHTOB MeTaNTIOKOHCTPYKLMN

4Ba CcnedyeT onpefensTb B KOHLUE Mepuofa HarpeBa HOMUHaIbHLIM

TOKOM B COOTBETCTBUM C N. 4.5. a MpeBbilleHVEe TeMnepaTypbl MOBepx-
HOCTM MarHUTHOI cucTeMbl [0"ar --B COOTBETCTBMM C M. 2.3.2 Npu co-

6ntogeHUn ycnosua no n. 4.3; ux onpegensioT Kak pasHOCTU:

OB oM~ ‘e 06» B OXI
L9Kk= 0 ;-e;x

OABWT=BW.r-e; J~

rgoe 0~ — TemnepaTypa 00MOTKM, M3MepeHHast no n. 4.5 B cOOTBET-
cTBun ¢ n. 3.6. °C;
0N — TemnepaTypa MOBEPXHOCTU 3/1EMEHTA METa/INIOKOHCTPYK-
uun, n3mepeHHas ro n. 4.5 B cooTseTcTBumM ¢ n. 3.5, °C;
9 Har — TemnepaTypa MarHWTHOW CUCTEMbI,M3MepeHHas Mo .
2.3.2 BcooTBeTcTBUM C M. 3.5, °C;
BNA — Temnepatypa OXNaxXjaloLllei cpefbl, W3MepeHHas Mo

n. 4.5 npu notepsax B TpaHc(opMaTope OT/MUYHbIX OT
AP B cooTBeTcTBUM C N. 3.2, °C.
B nony4yeHHble pesynibTaTbl B COOTBETCTBUU C M. 2.3.3 c/iefyeT BHec-
TV MNonpasKu Nno hopmynam:

A90B/= e -4 euncP+B-«p - 6)
A40* =40;-4 0 me+[0wec, (7)
AeNABN -840 ;-1 ()

raoe Jlo X, v B~ — npuBefeHHOE N N3MepeHHOe COOTBETCTBEHHO Mpe-
BbILLEHNe TemrepaTypbl 06MOTKW Haf Temnepa-
TYpoi oxnaxgarowen cpeabl, °C;

00«.cpn 00*.(v—npuBeAeHHOE N M3MEPEHHOE COOTBETCTBEHHO Mpe-
BblLLEHMe CpeAHeli TemnepaTypbl Macna Haf TeM-
nepaTypoii oxnaxgatoLuen cpegbl, °C;

09, wnA0K — npuBefeHHOE H U3MEPEHHOE COOTBETCTBEHHO Mpe-
BblILLIEHWE TemnepaTypbl 3/1eMeHTa MeTa/lJIOKOHCT-
pyKUUM Hapn TemnepaTypoil oxnaxjarwoulel cpe-
obl, °C;
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OO0M v [0~ — npuBeAeHHOe U U3MEPEHHOE COOTBETCTBEHHO MNpe-

BblLLEeHNe TemnepaTypbl Macna B6/M3M anemeHTa
METa/TIOKOHCTPYKUNN Haj TemnepaTypoin oxaax-
patowein cpegbl, °C;
Jovar v [iBW,,, — NpuBefeHHOE N N3MEPEHHOe COOTBETCTBEHHO Mpe-
BbilLEHVEe TemrepaTypbl MOBEPXHOCTW MarHUTHOM
CUCTEMbl Haj TemnepaTypon oxnaxgjarLlleli cpe-
abl, °C\
0o0* n A0M — npmnBefeHHOe U N3MEPEHHOE COOTBETCTBEHHO Mpe-
BbiLLEHVE TeMMepaTypbl BepXHUX C/I0EB Macna
Haj TemnepaTypoi oxnaxpgawoweli cpegbl, °C.
5.2.5. Ecnn onpefeneHne npeBbIWeHUA TemnepaTypbl 0OMOTOK U
00@v © 3nemMeHTOB MeTa/I/IOKOHCTPYKUmMi A0K npoBogaT nmpu uvchbi-
TaHUAX TOKOM Mo M. 1.6. OTANYHBIM OT HOMWHAILHOIO, TO MOJIyYeHHble
npyv UCNbITaHUAX MpeBbllleHUA TemnepaTypbl OB, u O0K cnegyet

NPVYBOAVTL K HOMUHA/IbHBIM YC/I0BUSIM 1O (hOPMY/1am:

neEgl= (Ae”4p0mep) (-7 ) y+ fe-*p, («)
dok-=(ge;-pB") (-%!-)y+aB«C, (io>
roge /.M 1 /' — HOMWHa/IbHbI TOK 06MOTKM WM TOK B 0OMOTKE Mpu
ncnbiTaHuAX. A;
y — MPUHMMAETCS paBHbIM:

1,6 — gns TpaHchopMaTopoB C eCTECTBEHHOW W MPUHYAM-
TeNbHOW UMPKYNSAumMeli Mmacna, HO C HeHanpas/leHHbIM
NOTOKOM;
2,0 — pna TpaHchopMaTopoB C MPUHYAWTENbHOW LMPKY-
NAUMeRn H HanpaB/IeHHbIM NMOTOKOM Macna.
53. OhopmneHne pe3ynbTaToB MUCNbITAHUN
[aHHble HabNOLEHUA N pe3ynbTaTbl WUCMbITAHUIA cnefyeT 0GhopM-
NATb B BUAe npotokona no MOCT 16504—381.

B. TPEBOBAHWNSA K CPEACTBAM WNCMbITAHUN
N TOYHOCTWN U3MEPEHWN

6.1. McnblTaHusA, KOHTPO/b MapameTpoB WUCMbITATENIbHBLIX PEXMMOB
(noTepb, TOKa, HanpPsXeHWs, 4acToTbl) W WU3MepeHWe COMPOTUBIIEHNSA
06MOTOK MOCTOAHHOMY 7OKY [O/KHbI MPOBOAUTL C WCMOJSIb30BaHVEM
CXeM, CPeAcTB WCMbITaHUA W n3MepeHWA B cooTBeTcTBUM ¢ TOCT
3484.1—88, obecneumBaroLMx UCMbITaTeNlbHbIE PEXUMbI NMPU 0AHOGA3-
HOM M TpexdasHOM nNpaKTUYeCKW CUMMETPUYHOM W CUHYCOMAANbHOM
HanNpPsXXeHWN HOMUHA/IbHOM 4acTOTbl MPY HOMUHA/IbHbBIX Harpyskax ¢
MaKCUMa/IbHO [OMYCTUMbIMU HEUCK/IOYEHHBLIMH MOrPeLLIHOCTAMU U3Me-
peHua notepb — Psp, Toka — P/ , HanpsbkeHns — Po , yacToTbl —

%
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£/ B npepenax: £*=+3,3%; £/ «+1,5%; £y»+1,5%; £/=
=%0,5%.

B cxemax ucnbiTaHUa ¢ HanpshkeHvem 6onee 35 KB ana nsmepeHus
TOKa, HanpsbkeHWs, MNoTepb [AOMYCKAeTCA WCMo/b30BaTb W3MepUTe/ib-
Hble TpaHcdopmaTopbl Kiacca TOMHOCTU He Huxke 0.5.

[na n3mepeHus cONPOTUBNEHUSS 06MOTOK MOCTOSSHHOMY TOKY B CO-
oTBeTcTBUM ¢ N 3.6.1 gonyckaeTcs MPUMEHSTb O4MHAPHO-A4BOVHOM MOCT
Kfacca TOYHOCTU He Hwke 0,1; amnepmeTp W BOILTMETP Kfacca Tou-
HOCTU He Hwxe 0,2. Mpu onpefeneHny CONPOTUBMAEHUS 06MOTKMN MyTeM
N3MePEHNS MafeHus HanpskeHWs na o6MOTKe H 3Ta/loHHOM Pe3nCTO-
pe cnefyet MPUMEHATL BONbTMETP K/acca TOYHOCTU He Hubke 0,2 1 06-
pasuoBbIN Pe3ncTop, COOTBETCTBYIOLMI Knaccy TOYHOCTM He Huke 0.2
(gonyckaeTca NpUMMeHATb CaMOMULLYLLMIA MoTeHUMoMeTp'kiacca Tou-
HOCTW He Hwxe 0,5). Bo BCex Cny4vasx HeUCK/IHYeHHas MorpeLuHoCcTb
N3MepPEHNS COMPOTMB/IEHNM OOMOTOK TMOCTOAHHOMY TOKY £ 51 JO/IKHA
HaxoguTbcA B npegenax + 1 %.

6.2. Ana v3MepeHMa TemnepaTypbl Macna v oxnaxgjarlleli cpegbl
cnefyeT MpYMeHATb NabopaTopHble TEPMOMETPbl C WEHOW  AeneHus
0.1°C,

JlonycKaeTcs MPUMEHATb CTEK/ISIHHbIE CMUPTOBbIE U PTYTHbIE Tep-
MOMETPbI, KOTOpble MMeT WKanbl B npegenax (0—100) °C, ueHy ge-
NneHns He 6onee 1°C. npefenbl LOMYCKaeMbIX MOrPeLLIHOCTER MOKasaHWUi
KoTopbIX — + 1°C.

Bo Bcex cyyasix HEeUCK/oYeHHas MOrpeLlHoCTb U3MepeHns Temre-
patypbl 60r fonXHa HaxoAuTbcA B npegenax + 19C.

IpaHnLbl OTHOCUTENIbHOM HEHCKJIKUeHHOV norpewHocTn £er , £«u ,

?00J B npoueHTax onpegeneHus 9r , B* un O0«, 1 cnegyeTt paccynTbl-
BaTb Mo hopmyse

()

roe A40Y — Hopmupyemoe MpeBbILLUeHWE TeMnepaTypbl  UCMbITYEMOrO
anemeHTa TpaHcopmartopa no MOCT 11677—85;
i — ycnoBHoe 0603HayeHWe WCMbITYEMOro 3/1eMeHTa TpaHc-
thopmaropa.

6.3. Mpn mM3MepeHUMM TemnepaTypbl Macfa, OxnaxparlLlen cpegbl,
3/1EMEHTOB METa/I/IOKOHCTPYKLMIA MpYM MOMOLLM Tepmonap Kaacc Tou-
HOCTW MPUMEHAEMOro C HUMKW npubopa (MUNINBONLTMETPA WAW MOTEH-
LMoMeTpa) A0/MKeH ObiTb He HMXe 0,5, a ero BHYTpeHHee CONpPoOTUBIe-
HVe [O/MKHO MpeBbIWAaTb COMPOTMB/IEHWE Tepmonapbl He MeHee YeM
B 200 pas.

[JoBepuTefibHble rpaHULLbl HEHCK/IIOYEHHON abCcoMOTHOW MOorpeLuHoc-
TW M3MepeHWUs TemnepaTypbl J10r- B 3TOM c/ayyae HeobXxoauMmo onpe-
[0ensTb CneayoLWwmm 06pasom:
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no n3MepeHHon npuéopom Tcpmo-34C Ur,, ¢ y4eTOM rpaHuL, gonyc-
Kaemoli abconoTHOW norpelwHocTn npubopa +6U,, cnefyeT onpege-
JINTb ee BO3MOXHbIe rpaHuubl U+ 1 U~ no gopmynam:

m: ~Urn+t>Unn U--Urn-bUQ;

no rpagympoBo4vHoi 3aBucumocTn Ua -/ (Or ) cnegyet onpege-
NNTb BO3MOXHble 3HayeHWss Temnepatypbl 0~ w© 0jr, COOTBETCTBY!O-

e 3HayeHmam Tepmo-34C U+ un U~;

abCco/loTHaA HEeMCKIIIOUCHMAsA MOrpeLlHOCTb U3MepPeHUs Temnepary-
pol 601 paBHa nonypasHoctn Temrepatyp O£ un Of u gonxHa Ha-

X0AMTbCS B npegenax = 1*C. a rpaHuLbl OTHOCUTENIbHOW HEHCK/oYen-
HOM SIOFPELLHOCTM PBF  M3MepeHWs TemnepaTypbl OF  KakKoro-nu6o

anemMebiTa TpaHcopmaTopa crnefyeT paccumTbiBaTb no opmyne (11).
Mpn onpegeneHUN nNpeBbILEHUs TemnepaTypbl  Kakoro-im6o
afeMeHTa TpaHcopMaTopa Haj TemnepaTypoi oxnaxaatolei cpefpl
(60* , AOu.cp, J10u , ABob4, AOMr ) oueHKY [0BepuUTE/bHbLIX Fpa-
HUL, HENCK/IIOYEHHOM CUCTEMATMYECKOM MOrpeLlHocT pe3ynbTata M3me-
peHuii cnefyeT MPOBOAUTL B MpoLeHTax B cooTBeTcTBMM ¢ TOCT
8.207-76:
1) ana 00, v A0m.cp foBepuTefbHble rpaHuLbl Pe3ynbTUPYHOLLINX
NOrpeLLIHOCTel p/ion W pa,uc B 06LLeM cnyyae cnefyeT paccyUTbl-

BaTb Mo hopmyse

X o, (12

roe — OTHOCUTE/IbHasA HEWCKJ/THOUEHHAst MOrPeLLHOCTb ONpeaeneHnst
TeMnepaTypbl OXNaXAalLWero BO3AyXa, paccyuTbiBaTb MO
topmyne (11), %;

— OTHOCWUTEeNbHAsi HEUCK/IHUYeHHAas MOrpeLHocTb, BHOCKMMAs
npy KOHTPOJIe pexxMma Mo noTepsiM, KOTopas MpuHMMAaeTcs
pasHo pwr , %;

OTHOCUTENbHAA HEUCK/HUEHHas MOrpeLiHoCcTb, BHOCUMAst

npyv KOHTPOJIe pexxmMma Mo TOKY, KoTopas MpUHUMaeTCst
paBHoit /Y p/
By, U1 pSf — OTHOCUTESIbHbIE HEUCK/OUYEHHbIE MOFPELLHOCTY, BHOCUMblE

Mpu KOHTPO/IE PeXmMma Mo HanpsKeHuto, 06yCNoB/eHHbIe
MOrpeLLHOCTAMN U3MEPEHUSI HanPsXKEHUSI U YacToTbl, KO-
Topble MPUHUMAOT PaBHbLIMKW COOTBETCTBEHHO pU W
P, %.
Mpu pacueTe morpewiHocT Ho dopmyne (12) B 3aBMCMMOCTM  OT
napameTpa, Mo KOTOPOMY KOHTPONMPYHOT TEM/0BOW pPeXuM, cregyet
NPYHUMATb:
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pe, *=$o1 = pBr“ 0 — nNpU KOHTPOJIE peXKMMa No NoTepsiM;
PBy**?*N =pB(«=0 — MpV KOHTPO/IE pexxMmMa Mo TOKy;

PBy «=Pe,*=0 —npu UcCNbITaHNAX CYMMapHbIMWU NOTEPAMU MO
N. 2.3 N KOHTPO/IE PeXunma Mo TOKy;

Pe, -per “0 — npy KOHTPONE pexuma Mo HarnpsHKeHUHo;

2) pna 0K poBepuTenbHble rpaHULbl MorpewHocTn Paek crepgy-

eT paccunTblBaTb MO hopmysie

14- xblYy L] ‘3>
rae Pex P»MK, P«0lJ — OTHOCUTESIbHbIE HEMCK/OYEHHbIE MOMPELLHOCTU

n3MepeHunsi Temnepatyp 6 B MK, 0ou . KOTOpbIe
paBHbl p«r 1 onpefensaTca Mo qopmyne (11).

%;
Pe/«oM— OTHOCUTENIbHAsA MOrPeLLHOCTb, 06y0!'IOBJ'|9HHaF| OTK/NOHE-
HWEM 4acTOTbl OT HOMWHa/IbHON, MPUHUMAETCS PaBHOM

v~2 V (p;))*+p/ . %. roe p, — OTKNOHeHMe YacTOTbl OT

HOMWHa/IbHOW MpW UCNbITaHUAX, %6;
3) pna [O0cev goBepuTe/ibHble rpaHuUbl MOrpeLHocTn PaeK che-

OYeT paccuuTbiBaTb MO hopMmyse

HEUCK/IIOYeHHas OTHOCUTeNbHas MOrpeLIHOCTb, 06ycnoB-
NeHHas MOrpeLUHOCTbI0 ONpejeneHnss OTHOLLEHUS  CO-
NPOTUBMEHNIA 06MOTKM B FOPSYeM M XOMOLHOM COCTO-
AHUAX, KOTOpas NpUHMMaeTca paBHOW +2.5 9%;

C — OTHOCUTENbHAsA HEHCK/IIOYenHass MOrpeLuHOCTb U3Mepe-
HWS TemnepaTypbl ©«.«p , KOTOpas NMPUHMMAETCS PaBHOM
per wonpegensetca no gopmyne (11), %;

Pe/,, — norpewHocTb, 00YCNOBNEHHAsA  Ha/IOXKEHWEM MOCTOSH-

HOro M3MEPUTENIbHOIO TOKa Ha TOK Harpysku, KoTopas
MMEET MECTO MNP N3MEPEHNAX METOAOM Ha/l0XKeHUA, nNpu-

HUMaeTca pasHoW |/n'?-P/n, %, rge P/n— OTHOLIEHWe
NMOCTOSIHHOTO M3MEPUTENIbHOT0 TOKa K TOKY Harpysku.

roe Pe(/”a

p

%.
4) ansa ﬂ,b-lr [loBepuUTe/IbHbIE TpaHWUbI MOrpewHocTn Paema cnepy-

eT paccumTbiBaTb Mo hopmMyse

+r«c+F»c+»[«e <|5>
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rae Pevdr — HeUCK.YOYeHHast OTHOCUTeNbHasA MOrPeLUHOCTb M3MepeHus
TeMnepaTypbl MOBEPXHOCTV MarHUTHOW CUCTEMbI, KOTO-
pas paBHa p«r u onpegensietca no cdopmyne (I1), %.

Mpun ncnbiTaHnax no nn. 2.1, 2.2 v Npy UCMbITAHUAX CYXUX TpaHc-
(hopmMaTopoB COCTABNAOLWAA Pen U3 hopMy bl UCK/OHAETCS.

HaiigeHHble no opmynam (12— 15) goBepuTenbHbIE FPaHMLbl HCUC-
K/THOYEHHbIX CUCTEMATUYECKMX OTHOCUTENbHbLIX NOrPeLUHOCTel onpeaene-

Husa J1OM10m cp. A9 kA00«1. [O/MKHBI HaxoauTbea B npegenax +5%,
a A0Mr— B npegenax =4 %.

7. TPEBOBAHNA BE3OMACHOCTU

WcnbiTaHns cnefyeT MNpoBOAWMTbL B COOTBETCTBMM C TpeboBaHMAMU
«[paBua TeXHUYECKOW 3KCnJyaTaumm 3/7eKTPOYyCTaHOBOK MNoTpebuTe-
nei» 1 «MpaBun TeXHNKN 6e30MacHOCT NpY 3KCnyaTauum 3neKTpoyc-
TaHOBOK MOTpebuTeneli», yTBepXaeHHbIX [TocaHeproHaasopom 21.12.84,
a TakXe MNPOU3BOACTBEHHLIMU MHCTPYKUUAMK, YTBEPXAEHHbIMU  Ha
NPeaNpPUATAN, NPOBOASALLEM WCMbITAHUS.

MPNNOXEHWE t
CnmcoyHoe

TEPMOIAPBI, MPUMEHAEMBbIE 1A USMEPEHNA
TEMMEPATYPbl 9NEMEHTOB TPAHC®OPMATOPA

[na vn3mepeHus TemnepaTtypbl MpyU UCMbITAHUAX TPaHC(HOPMAaTOPOB CNeayeT npu-
MEHATb TEPMONapbl, M3rOTOB/IEHHbIE U3 MNapbl NPOBOAOB (MPEANOYTUTESIHO XPOMESb-
Konenb) _avametpom oT 01 fgo | mMm. Kaxgbli #3 napbl MPOBOAOB  3aKNoualoT B
Mac/oCTOVKY0 (AN repmonsp, NPUMEHSIEMbIX MNP UCMbITAHWAX Mac/AHbIX TpaHCcgop-
MaTopoB) ¥ TepMmocToWKyto uonauuio (180 “"C), a 3aTeM WX CXPy4yMBalOT C LUArom
S—15 mm.

MpoBoga paspe3atdT Ha OTpesku Tpebyemoin ginHbl (06bIYHO OT 2 A0 20 M) K
nocne MpPOBEPKW LIENOCTHOCTU M30NALMKU MeXAy NpoBOAaMK C3apuB3IOT WM 3anau-
BAlOT OAWH M3 KOHLIOB Mapbl NPOBOZOB.

N8 onpedeneHns 3aBUCUMOCTM MeXAY MOKasaHUAMU Npubopa, MOAK/HYAeMOro
K Tepmorape, ¥ Temneparypoli, BbIpaXXeHHOW N rpagycax, NoCTynatoT YKasaHHbIM Hu-
e crnocobom,

M3 rpynnbl TepmMomap OAWHAKOBOW AfMHbI C [OMYCKOM N3rOTOB/IEHHBIX
13 OfHO NapTuM MPOBOAOB YKa3aHHbIM CMOCOGOM» BbIGMpalOT ABe wns Tpu. 3anau-
BalOT WM 3aBapuBalOT BTOPOM KOHeL, Mapbl MNpOBOAOB ( paHee HC 3anasHHbINA), a
3aTeM oAuii M3 NPOBOJOB Mepepe3atoT W MONYYeHHble OTBOAbI MOAKIOYAIOT K U3Me-
puTeNLHOMY NPUGOPY NOOYEPeaHO MpY MOMOLLW MEPEeK/oUaTens.

OfnH U3 cnaes MosyyeHHON TepMonapbl MOMELLAIOT B COCY[ C XXUAKUM [U3NeKT-
puKoM (Hanpumep TpaHCOPMATOPHOE MAc/o), Temnepatypy KOTOPOTO MOAAepPXKU-
BatoT 0 X, a [pyron — B XWAKWA AVN3NeKTPUK, TeMNepaTypy KOTOPOro KOHTPOMW-
PYHOT PTYTHbLIM TEPMOMETPOM C LieHo aeneHns 0.1 *C.

B8
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HameHAoT Temnepartypy >XWAKOro AU3NeKTpuKa B AvanasoHe or 0 go 180 °C w
yepe3 Kaxgple 3—5 *C 3anucbiBalOT NOKasaHWA W3MepUTeNbHOro npubopa M Tepmo-
MeTpa.

MonyyeHHble pesynbTaTbl MPUMEHSAIOT ANS MOCTPOEHWS Trpauyeckoil  3aBUCK-
MOCTU MEXAY MOKa3aHUsIMW  U3MEpUTENbHOrO Mpubopa W TepMOMETPA, KOTOPYHO wC-
nonb3yloT B JanbHeiilleM ANs NepeBoja nokasaHuid npuéopa B rpagycbl Lienscus.

MpumeuyaHue. T[pu NpUMeHeHWM Tepmonap, —W3rOTOBNEHHBIX W3 MPOBOAOB
XPOMMb W Kosic-/b, AOMyCKaeTcs [ANnA NepeBofja MokasaHWin npubopa B rpagychbl
Llenbcns ucnonb3oBath Tabnuupl, cOCTaBAeHHble NO AaHHbIM TOCT 3044—84, u npu-
MeHATb NMpU6OpbI, LUKana KOTOpbIX MporpagyvpoBaHa B rpagycax Llenscus gna xpo-
MeNK-KOMencBbIX TepMonap.

B aTMx cnyyaax cnegyet MpoBOAUTb — COMOCTaB/eHMe Tab/MYHBIX AaHHBIX W T10-
KasaHuWii rpaflyMpoBOYHOr0 Npuobopa C NOKas3aHWAMW, MOMAYYEHHbIMU MpY  MOMOLLY
Tepmonap, 3TaloHHOro npuéopa 1 n1abopaTopHOro TepMOMETPA.

MPUNOXEHWE 2
PekomeHayemoe

VCMbITAHUA HA HATPEB METOAOM HEMOCPEACTBEHHOW
HATPY3KN

1 OT0T MeTof cnefyeT MPUMEHATb MPU M3MeHsIOLLeNCs  TemnepaTtype oxnaxpa-
toLeli cpefpl.
erynuposaHve MoABOAUMOrO HanpsXXeHust U Harpysku NpoBOASAT B COOTBET-
cTBua ¢ n. 2.1
3. B mpouecce MCMbITaHWIA MPOBOAAT M3MEPEHWs Yepe3 pariHble NMPOMEeXyYTKW Bpe-
MeHW. no HC 6(Wcc yem uyepe3 1 4. ToKa 1, HanpsxeHus O. Temneparypbl BepXHUX

cnoes macna 0,, , MarHATHO CUCTEMbI B**,. oxnaxgatowweli cpegpl 0 ox/1 1 cpeaHux

Temneparyp 00MOTOK B " 1 , NP UX U3MEPEHUN Ha/IOXKEHHbIM MOCTOAHHLIM TOKOM.
Bpemsi BbIMOMHEHUS CEPUH MOCNEAHUX  W3MepeHUil  BbIGMPAlOT TakuM 06pasomM,
4TOGbI OHM MPOBOAMMCH M TeYeHWe MPOMeXyTKa BpeMeHu (okono 1 u). korga Temne-
paTypa BEPXHWX CNOEB Macia M3MeHsnach Obl HC Gonee yeM Ha 1.5°C n yTOGLI ANK-
TENbHOCTb UCNbITAaTE/IbHOIO  peXXnma [o Bbll‘lgﬂHeHI/Iﬂ nocnegHmnx M3Mep6HI/IVI Oblna He
MeHbLLIE YYeTBEPEHHOrO 3HayeHUs MOCTOSHHOW BpemMeHW HarpeBa TpaHcdopmaTtopa

Ipumeuarue ECM usMepeHve Cpegeii TemnepaTypbl OBMOTOK HC MOXET
ObITb TIPOBEJEHO MO, Harpy3koid, TO HaCTOSIWN METOZ WUCTONb3YOT AN OnpefeneHus
MPEBbILLEHUI TEMNEPaTypbl Macia, MarHWTHOM CUCTEMbl W 371EMEHTOB METa/IIOKOHCT-

PyKUWIA.

4. YCTaHOBMBLUEECS MpPEBbILLEHWE TeMnepaTypbl  Kakoro-im6o 3nemeHTa TpaHc-
thopmatopa AO/ Haj TemnepaTypoii oxnaxgjatouieii cpegbl 0a pacCuUMTbLIBAIOT MO
thopmyne

AB,-B<-0a. (16)
roe 0j _ cpedHee aputhMeTMUeCKOe 3HAYeHWe TeMMepaTypbl, BbIYMCIEHHOE MO pesy/ib-

Tatam W3MepeHni B MOCNEAHWIA Yac UCTbITATeNbHOTO pexuma, AC,
0a — 3KBMBaNEHTHas TemmepaTypa OXNaXAaloLeil cpedpl, KOTOpylo —onpefens-

10T Mo opmyne (18).
YCTaHOBMBLUEECH MPEBbILLEHNE TeMMepaTypbl Kakoro-nnbo 3neMeHTa TpaHcgop-

matopa [0 A Haj Temnepatypoil CpedHux C/I0EB Macia PaccuMTbIBAOT NO (opmyne
59
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nel=ex- 0,cp . (17)

rge Bi, OMCP — cpefHve apudMeTMHecKMe TemnepaTtypbl,  BblYMCNEHHblE MO pe-
3yNbTaTaM U3MEpPEHWiA a NOC/IeAHMIA Hac UCMbITATeNIbHOTO pexuma, °C.
OKBUBANIEHTHYIO TemnepaTypy oxnaxpjatolleir cpegbl 0»  paccumTbIBalOT M0
thopmyne
e,-0;-e. (is)

rae 0,, — KOHeyHast TemnepaTypa OXNaXAalolieid cpefbl, W3MepeHHas B KOHLEe Mc-
nbITaTeNbHOro pexkuma. °C;

6 — nonpaBka Ha MOCTOSIHHYHO BpeMeHW TpaHcdopmaTopa, KOTopas Y4WTblBaeT
3anasfblBaHNe MO OPEMEHK B M3MEHEHWUW TemnepaTypbl Macna fo OTHOLLEHWIO K M3Me-
HEHWIO TEMMepaTypbl OXMaXAAOLWEA cpefpl; paccyuTbIBalOT Mo (opmyne

! p <a+1-0bl

T ' —
»yp(e"l -1) P . (19)

rae ' — noOCTOsAHHAas BpeMeHW HarpeBa TpaHctopMaTopa;

At — WHTEpBan BPEMEHW MeX[y MOCNeAYIOWMM' N NPeAbIAyLLUM  U3MEPEeHNAMM
TemnepaTypbl OXNaXaatoLeli cpeapl;

0'0,70,—0,._| — anrebpanyeckas pasHOCTb MeXAy Mocnegytowym 1 npegbl-
OyWWM  pe3ynbTaTaMn  M3MepeHuin TemnepaTypbl Oxnaxpatoulei cpegbl. *C;

P — nopsaKoBbIii HOMep MOcneaHEro U3MepeHus;

| — NOpPsSAKOBbIA HOMEpP WM3MEPeHUs, HauMHas CO BTOPOrO W3MepeHWs Ha nep-

BOM WHTepBase.

Mpy hopcpoBaHUM HarpeBa TpaHC(hopMaTopa 3a Hayano UChbiTaHWiA  (/=»0)
NPUHMMAKOT MOMEHT BPeMeHW, Koraa B TpaHChopmaTope YCTaHOBMEHbl TOK U YCNOBUS
OXNKAEHMSA, COOTBETCTBYHOLLME 3aJaHHOMY WUCMbITATENIbHOMY PEXUMY.

MPUNOXEHWE 3
PekomeHgyemoe

N3MEPEHWA COMPOTUB/NEHNA OBMOTOK
MNP NCMbITAHNN HA HAIPEB

1L N3mepeHne cCcoONpoTMBNEHWS OGMOTOK METOAOM Hano-
XEHUS NOCTOAHHONO ToOXa

1.1. MeTo4 HanoXeHWsi MOCTOSHHOrO TOKA MPUMEHSIIOT MPU WCMbITAHUM Ha Harpes
éKaK S KOPOTKOM 3aMblKaHWM, TaK K MPW Harpyske B YCMOBUsX 3KCMyaTauuu) npu
0/1bLIOM MOCTOSIHHOW BPEMEHWM OBMOTKM MWCMbITYEMOro ~ TpaHcqopMatopa W M3Mepu-
TenbHOW uenn n npu OTCYyTCTBUM BO3MOXXHOCTM HavaTb WU3MEPEHWA HEMEOIEHHO noc-
e OKOHYaHWs Harpesa TpaHcgopmaTopa.

12. Tpu 3TOM MeTOAE COMPOTMB/EHWE O0BMOTOK TpaHc(opMaTopa M3MepsloT Ha
MOCTOAHHOM TOKeE, HaKnaAblBaeMOM Ha NMepemMeHHbIM TOK Harpysku.

MOCTOAHHbI TOK MOXET OblTb BKKOYEH B TeYeHWe BCEr0 MNepuofa  WCMbITaHWiA
WM TONbKO Ha BPEMSs, HeOGXOAMMOE ANsi M3MEPEHMS. 3HAUYEHME MOCTOSIHHOTO TOKa He
[O/KHO MpeBbIWaTh 2 % HOMUHAIBHOTO TOKa M3MepsSieMOoin 0GMOTKM.

1-3. ConpoTuBneHne 06MOTKM U3MEPAIOT NPU MOMOLLM ABOWHOFO MOCTa WM BOSbT-
MeTpa H aMnepMeTpa Mo OAHON M3 CXeM W COOTBETCTBUW I YepT. 3—H6.
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| —
N—
a) M3MepeHus Npu KOPOTKOA 6) 13MepeHne Npu KOPOTKOM
3aMbIKaHWW W Harpyske 3aMblKaHUm

| — nuTalowme TpaHcdopmatop; 2 — usmepsemas obmoTka (nepanumas): 3 —

MWHPOIMNEpMCTP; 4 — amkaluyatenb; 5 — GuabTp; 6 — WYHT;, 7 — QUALTP;

3 — UMNHaonbTMeTp; 9 — akKymypaTopssa Gatapeu; O — gpoccenb: U —
KWNYKTUBHOCTH. 11 — M3Mepsemas obmoTka (ATopsunas)

Yept. 4
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1 — BKTakHUW# TpaHcthopmaTtop; 2 — WYHT; I — ua-
mepsieMas 00MOTKa; 1 — WMBNYKWBHXT*-. 5 — p«»uc-
Top; ( — MKKpoabinepmcrp; .-T — Kosaeaearop; ﬁ)_
aKKyMynaTopHas 6aTaFeﬂ; f — BwikiouaTens; —
nknnasonermeTp; Il -- apoccens; // — unbTp

Yept. 5

1 — BLI.II/IIOU.I,VIﬁB T| aHCdJOBMaTOVP; 2 — wyAar; t —

Hamepsiemas 06MOTKa; —  VSiBYKTAOBOETb, I —

¢nbTp; 6 — MUKposunepmeTp; /7 — dadbrp; B —

annmsoi}ﬁmem; 9 — aKKyMynsTopHasi baTapes.
— BbIKNtoyaresns, 11 — gpoccenb

YepT, 6

14. V3MepeHWsi KOPOTKO3aMKHYTO OB6MOTKW (MpW HarpeBe METOZOM KOpOTKOro
3aMblKaHKs) NPOBOAST MO CXeMe B COOTBETCTBUW C 4epT. 3 B Clyuyae COEAWHEHUS WC-
NbITyemMoii OGMOTKM B 3Be3fy C [AOCTYNHOW HEWTpaiblo, MpU 3TOK  COMPOTUB/EHME
Mexgy Toukamm O—O' SBNSETCH CPeAHWM  COMPOTWMBIEHMEM Tpex a3 O0BMOTKM,
BK/TOUEHHbIX MapaifebHo.
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B n3MepuTenbHyl0 AuaroHan MocTa Yepes TpaHcthopmarop 6 ¢ KosddhuumeH-
TOM TpaHcopmaumn | nofjaloT HanpsXKeHKe, COOTBETCTBYIOLLEE HAMPSXEHUIO Ha W3-
(l\gepﬂemoﬁ 06MOTKe, HO C 06paTHbIM 3HaKOM. JIOMOSHUTENbHO B 3Ty Lenb BBOAAT

nnbTp 4.

1.2. M3mepeHust no cxemam a # 6 B COOTBETCTBUM C YepT. 4 NPOBOAAT B TOM
cnyyvae, Korga fOCTYMHbI HelWTpaiu y M3MepseMblX 06MOTOK H Y MUTatoOLLero TpaHc-
$opmawpa (reHepaTopa). Mpu M3MepeHWUM ONPeenstoT CpefHee COMPOTUBIEHUE TPeX

a3 0OMOTKM, BK/THOUYEHHbIX Napan/ienbHo.

MOCTOSHHbIA  TOK, HaKnafblBaeMblii Ha WCMbITyeMble 06MOTKW, WM3MEpSoT Mpu
MOMOLLUH LYHTa 6 ¥ MUNMBONLTMETPA 8 C (hUNILTPOM 7.

MageHne HanpsXKeHUs  MOCTOSAHHOrO TOKa Ha 3TUX OOMOTKax M3MepatoT rasb-
BaHOMETPOM C PULTPOM 5.

Bmecto mHaykTuBHocTeld |l fomnycKaeTcs MNpUMeHATb COOTBETCTBYHOLLME — TpaHc-
thopmaTopa HanpsHKeHus.

MpuMeHsieMble B cXeme (UNLTPbI [JO/DKHbI B MUKPOAMMepMerpc 1 MWMBONbT-
MeTpe OrpaHu4MBaTb MEPEMEHHYIO0 COCTaBMAIOWYI0 HanpPsXeHWa [0 3Ha4YeHus, He
MpPeBbILLAIOLLErO0  MOCTOAHHYIO  COCTaBAAOWYO. [1pn ycTaHOBKe LiyHTa B (ha30BOM
npoBofe MepBUYHOA OBMOTKM 2 W MPUMEHEHWN OJHOrO TpaHC(opmaTopa HanpsHKeHWs
Il MOXXHO M3MepATb COMPOTUBAEHWE OfHON (hasbl, HO MPU 3TOM YUWTbIBATH, YTO LUYHT
N MUNNMUBOMLTMETP OYAYT HaxXoAUTLCA MOJ MOMHbIM  MEepemMeHHbIM  HanpskeHuem. B
3TOM C/lyyae HeoOXOAUMO MPUHATL  Mepbl AN UCKOYEHUA BAVUAHWA 31EKTPUYECKO-
ro noas Ha MOKasaHWs MWNAMBONLTMETPa  (HanpuMep MyTeM 3KpaHMpoBaHMs). [pu
9TOM MOKa3aHWA MWNANBOMBTMETPA OTCUWTLIBAOT MPU MOMOLUH OMTUYECKUX CPeACcTB
C paccTosiHWA, NpeycMOTPEHHOro TpeboBaHMAMK  6e30MacHOCTy.

CpefHee conpoTueneHve (/?) Tpex a3 nepBuYHO/ OBMOTKM 2 pacCuuTbiBalOT
(&na cxembl a) no gopmyne

"k
I'I3KI r~) (20)
rae ! — TOK. usmepsiembiii MUYpoaMnepmeTpom 3;
R' — cymmapHoe conpoTtusneHue gunbTpa 5. gpoccens 10 n mukpoamnepmeTpa 3;

/?,, — CONpOTUBEHWE WHAYKTUBHOCTEN 1]:
/_— TOCTOSHHbIV TOK, HaK/afblBaeMblii Ha MEPBUYHYIO OGMOTKY 2.
CpepHee conpoTuBneHve (/?r) Tpex a3 BTOPUYHON OBMOTKM 12 paccuuTbiBaroT

(ans cxembl 6) no dopmyne

rae R" — cymmapHoe conpoTvsfieHne unbTpa 5, gpoccens 10 M MHKpoamnepmcT-

a 3.

16. |/|3E\/Iep6HVIFI no cXeme 3 COOTBETCTBUM C YepT. 5 MPOBOAAT a peXxmme KOpOT-
KOro 3aMblKaHWS WM Harpysku B TOM Cnyyae, KOrja 06MOTKM MCMbITYeMOro TpaHcgop-
maTopa COeAvHeHbl B TPEYrofbHUK WUAWU B 3Be3fy 6e3 BbIBefieHHOV HelTpanu.

Ecnn y nuTalowero TpaHcdopmaTopa (reHepaTopa) HeT BbIBEfEHHOW HelTpanu,
TO WCMONL3YHT APYryt0 (basy CXembl, 3a3eM/IMB ee Yepe3 [OCTAaTOYHYH WHAYKTUB-
HOCTb.

MOCTOAHHBIA TOK NOAAtOT Yepe3 OfHY M3 (ha3. [Ipu M3MepeHUn MOCTOAHHOMO Ha-
npskeHns  Mexay BbiBogoM J1 u BbiBodamu B n C pesuctopbl 5 B hasax B n C
[OMKHbI 06ecneynBaTb HalMeHblUee PacXOXAeHWe Mexay CyMMapHbIMW — COMpo-
'(IJ'JVIBHEHVISIMVI B (hasax B Kk C — WMHAYKTVMBHOCTb 4 MAKOC pe3nucTop 5 COOTBETCTBYHOLLEN

a3bl.
CpegHee conpotueneHve (/?x ) AByX a3 A K B paccuuTbiBaloT no copmyne

12;=-7-(2/7a +Rd). (22)
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rae (— TOK, M3MepeHHbI MMKpOammepMeTpoM;

/ — NOCTOsAHHbI TOK. HaKnafblBaeMblil Ha asbl J1 1 B;

R\ — cymmapHoe cOnpoTMB/eHWe MHAYKTUBHOCTU 4. pesucTopa 5 v Mukpoamnep-
MeTpa B hase A;
A8 CyMMapHoe COMpoTUB/EeHVe WHAYKTMBHOCTM 4 1 pesuctopa 5 B dase B.

LLIyHT 2 fomKeH 6bITb paccuuTaH Ha pabounii TOK 06MOTKM 3. OCTa/ibHble YCo-
BUS U3MEPEHNS [OMKHbI COOTBETCTBOBATHL M. 1.5.

1.7. N3MepeHun no cxeme B COOTBETCTBMM C YepT. 6 MPOBOAAT B PEXMME KOpPOT-
KOT0 3aMblKaHWS W Harpy3kum npy OTCYTCTBWW BbIBOAA HEUTpanu Y WCMbITyemol 06-
MOTKM ¥ NuTatoLLero TpaHcgopmaTtopa (reHepatopa) B TOM C/y4yae, ecnu AonycTuMo
3a3eM/ieHe OfHOro M3 (asHbIX MPOBOAOB. M3MepeHwe npoBoAWUT AN 0O6MOTOK 3,
COEAMHEHHBIX Kak B 3Be34y, TaK K B TPEYTONbHUK.

Mpn 13MepeHMn COMPOTUBNEHWS OOMOTOK, COEfAMHEHHbIX B 3BE3Ay, ONpefensatoT

3HauyeHue conpoTmeneHns (RX ) da3 A u B. KOTOPOE PaccuuTbLIBAIOT MO (hopmysie

T (23)

rae /| — TOK, U3MepeHHbIVi MMKpPOaMnepMeTpOM;
| — NOCTOSHHbIV TOK, HamanbiBaemblii Ha (asbl J1 n B;
1 — CyMMapHOe COMpPOTUB/EHWE WHAYKTUBHOCTM 4. dmnbTpa 5 M MuKpoamnep-
merpa 6.

18 [NA YMeHbLUEHUS BAUAHWA  TEPMO3NIEKTPUYECKOTO  3(eKTa a KOHTaKTax
LUYHTOB W NePexofHbIX MPOLECCcoB B TpaHC(opMatopax Ha TOYHOCTb  WM3MepeHus
COMPOTMBNEHNA PEKOMEHAYETCA MPUHMMATb CNedytoLme Mepbl:

1) ymeHbluaTb Harpes LWYHTOB (NyTemM Bbl60pa COOTBETCTBYIOLLEIO CEYEHWS Mpo-
BO/JHWKOB LUYHTa U OXNaXeHus);

2) BbIHOCWTb M3 30HbI HarpeBa KOHTAKTbl LUYHTa, €CAN OHW W3 Pa3HOPOAHbIX Me-
Tasnos;

3) yBenuuuBaTb MOCTOSIHHYIO BPeMeHW (DUILTPOB M3MepUTENbHbIX NpUGOpoB, CTa-
61N13MpoBaTh PEXWM Harpesa.

2 OnpepeneHne CcpeAHel TemnepaTypbl O6MOTOK Heno-
CpeCTBEHHO Nocne OTKNYeHUSA

21. Mo OKOHYaHWUW WCMbITAHUS Ha HarpeB TpaHC(OPMAaTop OTKIKYalT OT UCTOY-
HUK* TOKa. B TpaHcthopmaTopax C WCKYCCTBEHHbIM OXMaXAeHWEM OAHOBPEMEHHO OT-
KNOYaloT  BEHTUNATOPbI WM MPeKpawiaroT LMpKynauuio Bogel. Linpkynaumio macna
(B TOM uncrie Hampas/IeHHOe [ABWXEHWE Macfia) COXPaHAT Ha BeCb Mnepuoj nposege-
HUA M3MepeHuii. Bcnef 3a OTKIKOYeHMEM TpaHcdopmatopa MW3MepstoT  COMpoTWBAe-
HWe O6MOTKM MO WCTEYEHUN BPEMEHW, AOCTATOYHOIO ANA WCYE3HOBEHUS MNEPEXOfHOro
npouecca B LMW W3MEPUTENbHOrO TOKa.  VI3MepeHWss MOBTOPSAIOT uepes MpoMexyT-
K1 BpeMeHW AanTenbHOCTLI0 30—60 c.

MonpaBKy Ha MPCBbILLEVHE TeMmepaTypbl, O00YCMOBMEHHON W3MeHeHWeM COmMpo-
TVBAEHNS1 06MOTKM 32 BpPeMS OT MOMeHTa OTK/IIOYEeHUS OT MCTOYHMKA NUTaHWsA 4O MO-
MeHTa Hauyana W3MepeHWid, BHOCAT MeTOAaMW 3KCTPanonauuuM  KpMBbIX W3MEHeHUs
COMpOTUB/IEHNS BO BPEMEHW C MPUMEHEHVWeM MOMyNnorapuiMUYeckoi LWKanbl (Mnepsblii
METO/) U C MPUMEHEHNEM NIMHEIHON LIKanbl (BTOPOV MeTof).

2.1.1. Mo nepBomy MeTOAy WM3MepeHUs conpoTuenennid  Rt. Ar, R, n T. 4. nosTo-
EﬂK)T yepe3 NPOMEXYTKW BpeMeHn <b /* h un T. A. pnutensHocTelo 30—60 ¢ fo
6—12-lf MuHyTbI, 3aTem cnycta me 10—16 MWH LOMOMHUTENLHO W3MEPSIOT COMpo-
TVBAEeHVe 06MOTKM Rn (MocnefHuii oTcuer).

Ha ocu abcumce B COOTBETCTBUM C YepT. 7 OTKNaAbIBAOT OTPe3kW BpemeHn J1.
h n T g go 10—12-ii MUHYTbI, CUATan OT MOMEHTA OTK/HOYEHWS, a Ha OCU OpAvHaT
(B KpYNHOM /IMHEHOM MacluTabe) — Norapu(Mbl COOTBETCTBYIOLIMX WM Pa3HOCTEV
fit—An, A—An n T 4. wm (B norapumMmMueckom MacluTabe) — COOTBETCTBYOLLME
UM pasHocTu Ri—Rr, . Ar -A* K T. 4.
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Mpn 3aTomM GepyT TakKoe 3HAaueHWe COMpOTUBMEHWS [sA. MpU  KOTOPOM  JIMHWS,
COEfMHAIOWAA TOYKM UCMbITAHWS, SBASETCS NPaKTWYeckW NpsmMoi. [ns 3Toro gonyc-

KaeTcs RN NpuUHUMATL PaBHbLIM COMPOTMBAEHWIO O6MOTKM [N MO  BTOPOMY MeTony,

KOTOPOE COOTBETCTBYET MOMEHTY OXNXK[EHWA, KOra cpefHue Temneparypbl 06MOT-
KU N Macna CpaBHMBAKOTCA.

Uepe3 HaHeceHHble TOYKM MPOBOAAT MNpAMYt0, KOTopas, Gyfyun NpOAO/MKeHa,
OTCeYeT Ha OCM OPAMHAT OTPe3OK, PpaBHbI norapudmy pasHoct Oo—*. rae [o —
COMPOTMB/IEHNE 0OMOTKN B MOMEHT OTK/HOUEHMS.

ECnM HecKONMbKO HayasbHbIX TOUEK OKaXKeTCs BHE MpsAMON, TO Mpu MOCTPOEHUM
NX AC YUMTbIBAIOT.

[JlonyckaeTcs MPUMEHATb  aHaIWTUYECKU  MeToh  onpedeneHns  3HadeHus [p.
COOTBETCTBYIOLMIA WN3NOXKEHHOMY Bbillie rpauyeckoMy MeTOAy.

1.2. Tlo BTOPOMY METOAY OMPEAENeHNN UCTUHHOMO 3HAYeHUs COMPOTUBNEHMUSA
e6MOTKM B ropsYeM COCTOSHWWM B MOMEHT OTK/IIOUEHWUS HarpyskKu WU3MepeHus conpo-
TUB/IEHWIA NPOBOASAT YEPe3 PaBHbIE MPOMEXYTKN BPEMEHU HEMPEPbIBHO A0 27—30 MUH.
SKCTPanonALuio BPpeMEHHON 3aBUCUMOCTW  COMPOTUB/IEHNA OOMOTKM K MOMEHTY OT-
K/IOYEHU MPOBOAAT B COOTBETCTBUM C YepT. 8, rhe W3MeHeHus conpoTusnenus O],
NAr, A0» onpeaenatotcs yepe3 paBHble nﬂome)K TKW BpemeHu [1/.

YMeHblUeHVs conpotusneHns O4u JAr. ,El?/,ﬂ,l N T. A., COOTBETCTBYHOLIME OfUHA-
KOBbIM WHTEpBaslaM BPEMeHW, OTKNaJblBalOT BIEBO OT OCW OpAMHAT A NPOBOAAT MpsA-
blyto J1. CoeauHvs Touky [) ¢ Toukoi J1\, onpefenstoT yron a, W Noj yTioMm a. B3
TOUKW JIU NPOBOAAT NPAMYIO [0 MepeceyeHns C OCbio OpAuHart. [lonydyeHHas Touka

[a faeT conpoTvBiieHMe 0GMOTKWN B MOMEHT OTK/HOYEHMs, a Touyka [0  AacT conpo-

TUBNEHWe O06MOTKW, COOTBETCTBYIOLLEE CPedHell TemnepaType macna B6AM3N 06MOTKU
B MOMEHT €€ OTKIHOUEHUS.

2.1.3.  CpegHiolo Temnepatypy 06MOTKM 00OV B MOMEHT, HEMocpedCTBEHHO MNpef-
LUECTBYHOLLMIA OTK/OYEHWNIO Harpy3Kiu, paccCYuTbIBAIOT Mo opmyne

O0CM -jrr+ej-r. (24)
rae [len B* — COOTBETCTBEHHO COMPOTUB/IEHWE OOMOTKM U ee CpefHAs Temnepary-
pa, n3MepeHHble M0 N. 36 B «XONOAHOM COCTOSHUM* TpaHcdopma-

Topa.
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Rt — conpoTuBieHne 06MOTKM O MOMEHT OTKIHOUEHUs Harpy3ku ro 8. 2.1.1
wn 2.1.2 HaCTOALLEro MPUIOXKEHNS;
T — KoathuumeHT, pasHbll 235*C ana mean u 225°C ana anloMUHUA.

2.14. lMpeBbllleHVe cpeaHell TemnepaTypbl 06MOTKVI Haf, TeMnepaTypoil oxna
,qarou.l,em cpedbl ABOOM OMpe/iensioT B COOTBETCTBUM C pasf.

[ns MacnsHbIX TpaHC(HOPMATOpOB C yAeNbHbIMU I'IOTepﬂMI/I B 00MOTKe 13
Me,quro nposoga Me Gonee 66 BT/Kr, a B 0OMOTKe W3 alOMWHMEBOrO MpOBOAA HC
6onee 20 BT/Kr fomycKaeTCA MO COFMacoBaHWIO M3roToBUTeNs C motpebuTeneM npu-
MEHATb METOZ MOMPaBOYHbIX KO3(MULMEHTOB.

V13MepsioT_ cOMPOTMBNIEHNe OGMOTKM Cpasy Mocre OTK/IOYEHNs a paccyMThbiBaloT
TemnepaTypy 06MoTKu B 06M o dopmyne

eddl-£ur-le,)-T+ge. (25)

rae Rx — conpoTtvBneHme 06MOTKW, M3MepeHHOe uYepe3 Bpems He Gonee 4 MWH nocne
OTK/IOYEHMA HarpysKu;
A0 =>P-0;
P — pacueTHble y/erbHble notepn B 06MoTKe, BT/Kr;
P — KOT((MUHEHT. 3aBMCAWMIA OT BpemMeHW t, MpOLUeALlero OT  MoMenTa
OTK/IIOYEHMA Harpysku [0 MOMeuTa W3MepeHuss CconpoTuerieHus R.
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KoathhmumeHT p BbIGMPatOT a COOTBETCTBUM C Tabn. J.

Ta6nuua |
bpums, mMHA
ON1» menu LNa anioMAHAA
10 0,09 0.032
15 0,12 0,045
2.0 0,15 0.065
3.0 0.20 0,091
4.0 0.23 0.113

2.3. Mpu ucnbITaHWAX  TPaHCOPMATOPOB C 6OMbLUIOK MOCTOSHHOW BpeMeHU Yc-
TaHOBNEHUSA TOX3 M W3MEPUTENbHOW Lienn B COOTBETCTBMM € M. 3.6.6 B pesynbTaTbl Ha-
MepeHuin cnefyeT BHOCWUTb MOMpPaBkKy.

MonpaBKy BHOCAT CrefytoLum 06pasom:

Mpu n3MepeHnn CONPOTUBNEHNS OBMOTKM B «XONOLHOM» COCTOSHUM OTMeYaroT
BpeMs OT MOMEHTa 3aMblKaHWSi W3MepPUTENbHON LeMM A0 MOMEHTa CHATas MoKasaHWii
C npubopoB I». WHTepBanbl BpeMeHW Mexgy NOCneAoBaTeNbHbIMUA W3MEPEHUAMU pe-
KOMeHAyeTcs Bbl6MpaTb MPUMEPHO OAUHAKOBbIMKM W paBHbiMM 30—60 c. 3aTen Ha-
XOAAT pasHOCTM Mexay Ri (KaXAbIM M3 M3MEPEHHbIX COMPOTUBAEHWIA) A haKTuue-
CKUM  COMPOTWB/EHMEM R ', U3MeEpPeHHbIM, KOrAa 3HaueHWe TOKa B M3MEpUTENIbHOM Lie-
M CYATAlOT YCTaHOBMBLUMMCA. Ha OCHOBaHMM  MO/MyYeHHbIX pPe3ynbTatoB (pas-
HOCTeli COMPOTMBMIEHWUI A, MOMYYEHHbIX MPU CHATUM OTCYETOB B Pa3/INYHble MOMEHTbI
BPEMEHMN) CTPOSAT rpanyecKyto 3aBUCUMOCTb B COOTBETCTBUM C YepT. 9.

B n3MepeHHble 3Ha4eHWs COMPOTMBIEHUI TOM ke OBGMOTKM B «ropsuyem» COCTOS-
HUM BHOCAT MOMPaBKy, MCMO/b3ys MOMyYeHHYI0 rpadmyeckyto  3aBMCUMOCTb.

BHeceHvie nonpaBoK BO3MOXHO, €C/IM BCE U3MEPEHUS B «TOPAYEM» U «XONOAHOM>»
cocmngv&ﬂx NPOBOAMNNCL MO OfHON U TOW >Xe CXeMe B COOTBETCTBUM C TpeboBaHus-
mm n. 3.6.5.

2.4. Mpn onpegeneHun cpefHell TemnepaTypbl OB6MOTOK HeMOCPeACTBEHHO Mocne
OTK/IIOYEHUS C LieNIb0  YMeHbLLIEHMA BPEMEHN YCTaHOB/IEHWS TOKa Moc/efoBaTe/bHoO
C 06MOTKOI BKOYAOT A06aBOYHbI pe3ucTop. ConpoTWBeHWE pe3ncTopa A0/MKHO
6blTb AOCTATOYHO CTAOGUbHBIM M MPaKTUYECKW He [O/HKHO W3MEHATHCA Mpu MnpoTe-
KaHUM no Hemy Toka. [JlonyckaeTcs B KayecTse [006aBOYHOr0O pesncTopa MpUMeHsTb
namnbl HakanMBaHUs, eC/M OMbITHLIM MyTeM [0Ka3aHa CTabWU/bHOCTb WX COMPOTUBAE-
HUS B YCTaHOBWBLLEMCS TeMioBOM PeXuMme, a Bpems, B TeyeHWe KOTOPOro Temmepa-
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Typa HUTU HaKaiMBaHUs MPUHVMAET YCTaHOBMBLUEECH 3HauYeHWe, He [AO/MKHO MpeBbl-
wartbe 3—5 c. JlonycKaeTcs KpaTKOBPEMEHHO LWYHTWPOBaTb Pe3ncTop, noka 70K  He
pocTturHet O, .9 yCcTaHoBYBLLIErOCH.

HanpsbkeHne Ha 3aXMMax WCTOYHWUKOB MOCTOAHHOTO TOKA, MPUMEHSEMbIX — Mpu
9TUX U3MepeHwsX, B NPOLecCe M3MepeHUin JO/MKHO OcTaBaTbCs CTabubHbIM. [ins obec-
MeveHns 3TOK YCMOBMA  JOMKHbI MPUMEHATLCA  aKKyMYMsTOpHble 6aTapen 60MbLUOV
emMKocTU.  JlonyCKaeTcs MPUMEHATL B KaYecTBe WCTOYHMKA NUTAHWS BbINPAMUTENbHOE
YCTPOICTBO C Nynbcauyeil HanpsHXKeHNs Ha BbIXOfe He 6onee 1 %.

C Uenblo  YMeHbLUEHVS  BPEMEHW  YCTAHOB/IEHUA TOKA B U3MEPUTENLHON  Lienu
NPUMEHAKOT TAKXKE CXEMbl, OTPAHMYMBAIOLME HAMarHMYMBaHWe MarHUTHOM CUCTEMbI
3a CYeT NPOTMBOBX/THOYEHMSI MOCTOSHHOTO TOKA B YaCTAX WCMbITyeMO OOGMOTKU Mpu
M3MEPEHUN Ce COMpPOTMBMIEHUA. Hanpumep, npu U3MEPeHWsX, BbIMOHAEMbIX Ha MUWO-
ronap3nnenbubix 06MOTKax, 4TObbl 0BecrneunTb MPOTUBOBKIOUCHUC, OAWH U3 MpO-
BO/IOB OTCOEAMHSIOT OT OTBOAA W MOAK/KOYAIOT K ITOMY XKe OTBOAY Mpv  MOMOLLM
pasbeguHNTeNs. [1pU M3MEpEHUM COMPOTUBNEHWA YKa3aHHbI MPOBOJ BK/MOYAETCA
nocnefoBaTeNlbHO C OCTalbHOM 4YacTbio OOGMOTKM, — COMPOTUBIIEHWE KOTOPOW M3Meps-
eTcs. AnA 3TOr0 Heo6XOAWMO PasOMKHYTb pasbeuHuTeNb. [Nna  BbiBOJa OTCOEAU-
HAEMOro npoBoga M3 6aka TpaHC(opmaTopa Ha BPeMs WCMbITAHWIA yCTaHaeNMBatoT
[OMONHNTENbHBLIN BBOA,

MPUNNOXEHWNE 4
PekomeHzyemoe

NCMNbITAHVSA HA HAIPEB TPAHC®OPMATOPOB
C MPUHYANTENBHOU UWPKYNALMNEN MACTA
BE3 COECTBEHHOW CUCTEMbI OXJIAXXOEHWNA

Mo XapakKTepuCTWKe OAHOro OXnafutens (3aBUCUMOCTb TENNOBOrO NoToka Q oT
pasHOCTVM TemmepaTyp Macfna Ha BXOAe B OX1afuTenb W OXnaxpatollei cpegbl
A9'=B»,—00rn ), HX 4Yncny B CUCTEME OXNAXAEHUS TpaHchopmaTopa M CymMmap-
HbiM notepam PHb +P( onpefensatoT npesbllieHWe TemnepaTypbl Macfa Ha BXOfe

B CUCTEMY OXNaX[EHUA Haf TemnepaTypoii oxnaxpjarolleii cpedbl. HaiigeHHoe 3Ha-
yeHne J19MABNAETCA KOHEYHbIM MpeBbllLeHMEM TemmnepaTypbl BEPXHWX CNOeB Macna
B TpaHcthopmaTope Haj TemnepaTypoii oxnaxaatoLeld cpebl.

3aTeM OMpefenstoT PasHOCTb TeMmnepaTyp Macna Ha BXOfe W BbiXode H3 Oxna-
autens 9 no copmyne

M-VT?2.. <*>

raoe Q — TennoBoii NOTok oxnagurtens, BT;
Y — npon3BoanTeNbHOCTb HACOCOB. M»/C;

p, C — COOTBETCTBEHHO MJOTHOCTb U YAeNbHas Tenj0eMKOCTb Macna, onpefense-
Mble B 3aBUCMMOCTW OT CpefHer TemnepaTypbl macna B Oxnagutene B CO-
OTBETCTBUM C Tabn. 2.

[na NpoMeXyTO4HbIX TemmnepaTyp Macna 3HauyeHus MAOTHOCTU W yfAenbHO
TENN0eMKOCTU ONPeAenstoT /IMHEAHbIM ~ MHTEPNONMPOBaHUEM.
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FOCT 3484.2-88 C 34

Ta6nnua 2

Y * .

TemnepaTypa macna, *C MnpniocTs mae.'™*, Kr/m* Aean%Tjﬁ/T(’:?-egKomb
40 «73,1 1807
50 866.7 1868
60 860.3 1928
70 854.0 1988
60 847.6 2048
90 841.3 2109

TemnepaTypy Macna, KOTOpYylO CreAyeT MOAAepXMBaTb Ha BXofe B TpaHcdop-
MaTop MpW OMPEAEeNeHNN  MPeBbILIEHWs CPeAHel  TemnepaTypbl 0GMOTOK U 37eMeH-
TOB METa/INOKOHCTPYKLMA (6%). paccuMTbIBatOT Mo dopmyne

eBne*-ne+Qy>, @)

rge [,B,, — XOHeYHOe MpeBbILLEHWe TeMMepaTypbl BEPXHUX CMOEB Macna B TpaHChop-
MmaTope, HalileHHOe pacyeTHbIM nyTeM, *C;

J10 — pasHOCTb TemmepaTyp mac/ia Ha BXOfe W BbIXOfe t0 oxnagurtens. *C;

©oxn — MaKcuManbHas ~ TemrepaTypa — oxnaxgawoweir  cpegpl no  [OCT
15150—69 B 3aBACMMOCTM OT KAMMATMYECKOrO WCMOMHEHUU WCMbITYEMOro TpaHCchop-
matopa, °C.

Mpn NpoBefeHUN WCMbITAHWIA COEAUHSIOT OXMaAWTENbHYH YCTAHOBKY C WCMbITbI-
BaeMbIM TpaHC(OpMaTopom B COOTBETCTBMUM C YepT. 10.

Mpy nomowy  KamepHbIX M3MepuTenbHbIX Avadparm no FOCT 26969—66 m3me-
pAKOT 1 YCTaHaBNMBAlOT pacxof Macna, NOCTYNaloLEero M3 oX1afuTenbHOW YCTaHOBKW
B TpaHcdopmaTop, Takoi e, Kak 1 npu paboTe COGCTBEHHON CUCTEMbl OXNaXAeHWUS
TpaHctopmaTopa  Ecam  ruapasnMuyeckoe  COMpOTWBAEHWE TPy6OMpPoOBOALOB MEXAY
CMeCUTENbHbIM  Tenno06MeHHUKOM 1 6aKoM TpaHc(opmatopa NpPUMEPHO COOTBETCTBY-
€T 1apaB/NyecKoMy COMPOTMB/IEHNIO TPYGOMPOBOAOB MEXAY COGCTBEHHOW OX/iaau-
TeNbHOM YCTaHOBKOW W 6akoM TpaHcopmartopa, TO pacxof Macfia MOXHO cuMTaTb
paBHbIM, €C/IM PaBHO YWCMO H3E0COB OfHHAXOBOW MPOM3BOAUTENBHOCTW B aTOM KOH-
Type NpW WCMbITaHMAX W B COGCTBEHHOW CUCTEME OXMaXAeHUs TpaHcdopmartopa.

B onbiTax KOPOTKOro 3aMblkaHWs, NPOBOAMMbLIX B COOTBETCTBMW C pasg. 1, pery-
NVpytoT paboTy  TennoobMeHHUKOB TaK. 4TOObl B MPOLECCE OMbITOB  TemmnepaTypa
macna, nocTynaroLiero B TpaHcopmatop (Temnepatypa macia B CMeCUTENbHOM TCr-
NO0GMEHHMKC), OCTaBanach MOCTOSHHOW U paBHOM 0.

[Jonyckaercss yCKOpATb MPOLECC WCMbITAHMIA MyTeM MNpeKpaieHns LMpKyaumm
OXNaX[AloLWen cpefibl B YacTa WK BCeX TennoobMeHHWKax, Noka Temnepatypa Mac-
na B CMeCUTeNbHOM Tenjio06MeHHUKE HC [OCTUTHET 3HadeHus Ha 5—10°C Huxe 3Ha-
YeHUs. paccumTaHHoro no gopmyne (27).

B yCTaHOBMBLUMXCS TEM/IOBbIX PEXWUMaxX OMNPefenstoT MPEBbILLEHNS CPeAHUX TeM-
nepatyp O6MOTOK Haf CpefHeii TemnepaTypoil Macna, paccuuMTbiBaeMO B COOTBET-
CcTBUM € n. 3.4, U TemnepaTyp 3/1eMEHTOB METaNIOKOHCTPYKUMIA Kef TemnepaTypoit
macna B6/M3N HWX, M3MepseMoii B COOTBETCTBUM C N. 3.5.4.

AHIOTVYHO MPOBOAAT WCMBbITAHUA Ha Harpes TpaHC(HOPMaTOpPOB C Harpas/ieH-
HbIM [IBV)XEHWEM Macna, AONOSHWUTENbHO YCTaHaBMBas Pacxoj Macna u3 npomexy-
TOYHOrO (CMeCWUTEeNbHOro) Tennoo6MeHHNKa K 0OMOTKaM.



C. 35 TOCT 3484.2—S3

MpUHUMNWabHas CXeMa YCTaHOBKM éﬂﬂ VCrblTaHWe TpaHchopMaTopoB
C MPUHYAMTENbHOW LMpKynsuveii macna Gea COBCTBEHHON CUCTEMbI OXNaXAeHWs

I. X — HacoCbl KC/bITATENbCON CKCTEMbl oxfiaxgeHust; 3, 4 —
Hacocbl, O6ecreuynBatoLLMe UMPKYNAUMIO Haena; 6. S — HaHepH-
Trnbame fnadparmbl
Yepr. 10
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FOCT 3484.2-M C. 3B

MPUNOXEHWE 5
CnpaBouHoe

NCMbITAHNA HA HATPEB MAC/IAHBIX TPAHC®OPMATOPOB
C HOMWHAJIbHOM YACTOTOW 80 'Ll OT NCTOYHMKA
C UACTOTOW 50 'y

MeTog MPUMEHAIOT B TOM C/lyuyae, ecM 406aBOYHbIE MOTEPU W afeMeHTax Me-
TANOKOHCTPYKUMIA  TpaHC(OPMATOPOB COCTaBNStOT He Gonmee 30% MOTepb  KOpoT-
KOTO aaMblKaums COOTBETCTBYIOLLENA Napbl 0BMOTOK.

[ONs NpoBefEHM MCMbITaHUA Ha HArpeB WM3MEPStOT MPU  HOMWHAMLHONM uacToTe
TpaHcthopmatopa NoTeps B OMbiTe KOPOTKOrO 3aMblKaHWs, KOTOpble MepecunTbIBatOT
K HOMUHa/IbHOMY TOKy W pacueTHoii TemnepaType (Pkep). 1L noTepu B OnbiTe XO0n0C-

TOro Xofa Mpy HOMWHaNbHOM HanpskeHun (PB). W3mepenus nposogat no [OCT
3484.1-88.

Mpy MCMbITaHWAX — [OMYCKAeTC  MPUMEHATb  U3MepUTeNbHble TpaHCHopMaTopbl
TOKa W HanpsbkeHus, npefHa3HayeHHble Ans paboTbl npu yactote 50 M, yuuTbiBas
npy Heob6XOAMMOCTH, MX YrNOBbIE MOTPELUHOCTW, OnpefeneHHble npu Yactote 50 .

YCTaHOBMBLUEECH MpPeBbILLEHWE TemrnepaTypbl Macna OfnpefenstoT B OfbiTe KO-
POTKOro 3aMblkaHWs Npu yactoTe 50 U, perynvpys HanpsxkeHue Tak, 4Tobbl B 06-
MOTKax YCTaHOBW/CA TOK, MpW KOTOPOM MOTepu Oblan Gbl paHHbI Jl«+Pkep ¢ Wcnbl-

TaHWs NPOJO/KAOT [0 LOCTMXKEHUS  YCTAHOBMBLUErOCS MPeBbILUEHWS TeMmepaTypbl
BEPXHMX CMIOEB Macna.

3atem PEry/mMpyioT - Hanpsxerue TaK, 4yTo6Gbl B 0OMOTKAax YCTaHOBU/ICS TOK
/*=1,095 /HO*.rae /*oM— HOMMHa/bHBIN TOK MUTAEMOI 06MOTKM TpaHcthopmaTopa npu
HOMWHa/bHO/ YacToTe. [pu aToM TOKe ONpeaensioT YCTaHOBMBLUMECS MPEBbILLEHMA
TemnepaTypbl MOBEPXHOCTE 31eMEHTOB MeTaNIOKOHCTPYKLUMIA 13 heppoMarHUTHbLIX Ma-
TepuaioB Hag TemnepaTypoii Macna. .

YCTaHOBMBLLEECH TMPEBbILLIEHWE TeMnepaTypbl MOBEPXHOCTE/  371eMEHTOB MeTan-
NOKOHCTPYKLWMIA U3 MalOMarHUTUbIX MaTepuanoB (OTHOCUTENbHAsA MarHWTHas MpoHU-
LiaemocTb 6/13Ka K eAnH1LEe) onpeaensioT npu Toke /—1,2 /,«m.

YCTaHOBMBLUEECS MPEBbILLEHNE CPefHeil TemnepaTypbl OGMOTOK Haj cpefHel
TemnepaTypoii macna OnpefenstoT, YCTaHOBMB TOK /, B amnepax, pacCuMTbIBaeMbilii
no copmyne

rae Pobl s P,06 — pacyeTHble OCHOBHble W [j06aBOYHbIE MOTEPM B OGMOTKE, Mpe-
BblLLIEHVe TeMMepaTypbl KOTOpOii onpefenseTca B AaHHOM OnbiTe, BT.
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C 37 I'OCT 3484.2-88

NMH®OPMALVOHHBIE OAHHbLIE

. PABPABOTAH N BHECEH MVHUCTEPCTBOM 3/1EKTPOTEXHUYECKON
npombliwneHHoctn CCCP

NCMOJTHNTENN

B. B. bogHap, KaHA. TCXH. HayK (PyKOBOAWTENb TeMmbl); B. &.
MBaHKoB, KaH[. TeXH. HaykK; E. A. FOp4eHKo

. YTBEPXAEH WV BBEAEH B ﬂ,EI7ICTBVIE [MocTaHoBNEeHMEM [0-
cypapctBeHHoro komuteta CCCP no craHgaptam ot 30.08.88 %6
3051

. Cpok nepBoii npoBepkn — 1994 r.; NepuognyHOCTb MPOBEPKN —
5 net.

. CtaHpapT nonHoctbio cooTBeTcTBYeT CT COB 5019—85

. CTaHAapT MOMHOCTBLIO COOTBETCTBYET MeX/AYHapoAHOMY CTaHAapTy
M3K 76-2-76

. BBAMEH I'OCT 3484—77 B 4acTu UCMbITaHWI Ha HarpeB
. CCblINOYHbLIE HOPMATWMBHO TEXHUWYECKWMNE OOKYMEH-
Thbl

06'wnyruns UTA, vB KOTOpbla ABva CEBLUM Howmep nyBKTC, NPWIOXeHUN
[OCT 8.207-76 6.4

OCT 3044-84 MpunoxeHve 1

FOCT 3484.1—83 14; 3.6.1; 6.1; npunoxxeHue 5
FOCT 11677—88 BsogHax yacTb; 3.6.7; 4.10; 6.2
OCT 15150—60 Mpunoxexue 4

FOCT 16504-81 53

OCT 16556—75 4.13

OCT 26969-86 Mpunoxenue 4
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pynna E6»

M3meHeHne /T 1 FOCT 3484.2—88 TpaHcthopmaTopb! cunoBble. VcnbiTaHns Ha Harpes

YTBepX/feHo 1 BBefieHO B felicTBue [loctaHoBneHneM KomuTeTa cTaHfjapTvsaumun 1
metponorun CCCP ot 27.12.91 1 2197

Nata BBegeHua 01.07.92

Ha 0610XKe 1 NepBoli CTpaHWLEe CTaHfapTa MCKUMTL 0603HadveHue; (CT C3B
SO19-85).

BBofHas YacTb. [locnegHuii ab3al, UCKIOUMUTE.

MyHKT 15. [Mepsblii ab3ay,. VICKIIOUMTL CNOBA; «¥1 MOBEPXHOCTU MarHWTHON cuc-
TEMbI»;

[ononHWUTL absauem (nocne nepsoro); «Heo6XoAMMOCTb U3MEPEHWS MPeBbILLIEHNS
TemnepaTypbl MOBEPXHOCTV MarHWTHOI CUCTeMbl, MecTa YCTaHOBKW Tepmonap v jatyu-
KOB 1 U3MepeHWii onpeaenseT paspaboTUMK TpaHcopmaTopa.

MyHkT 1.6. BToOpoii a63ay, nmocne cnoB «HC MeHee 90 %» [OMNOMHWTL COBaMU: «M
He 6o0s1ee MO %o».

MyHKT 3.3,2. BTOpoit a63ay,. Vckmounts CNOB*: «a TakXXe AN TpaHc(hopmaTopoB
C cucTeMaMn oxnaxgeHnu M u [l co CbeMHbIMW pagnaTopam»;

[0NONHUTL cnoBamu; «[loMycKaeTCs TakuM >Xe 06pa3oM M3MepsTb TemrepaTypy

macna B TpaHchopmatopax C cucTemamy oxnaxfeHus M u [l co CbeMHbIMU pagua-
TOpamMmn»,

(Mpogon>keHue cm. c. 130)



(Mpogon>keHue nameHenns Kk TOCT 34$4/1—88)

MyHKT 3.4.U BTOpoil a63al. Mckntoumts CnoBa: «eCTECTBEHHOW W», «BTOPbIe
umeioT CbEMHbIE OXNAAMTENM (pagmaTopbl)»; AOMOMHWTL CroBaMu: «Jlonyckaetcs
TaknMm_ ke 06pa3om Orpefen1Th PasHOCTb TeMMeparyp a TpaHcqopmaropax C ecrecT-
BEHHOW LMpKyNsLMeli Macna H eCTeCTBEHHOW W MPUHYAWUTENbHON UMpKynsaumeid Ox-
Naxpjaluero Bo3ayxa, UMelLmx 6akm Co CbeMHbIMU paaMaTopammu»;

TpeTwii ab3al,. MckmounTb cioBa: «6e3 pasbeMoB».

Mpunoxerne 3. Yeptex 6. Mosuuymio 4 nepeHecm OT MNPOBOAHMKA, MOAKNHOYEH-
Horo K ase C, K MPOBOAHMKY, NOAKNOYEHHOMY K (hase B

myc v 4 192r)
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