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M E X T OCVYLAPCTUBETHH®BbB #” CTAHAOAPT

MPOMBbIWNEHHBIE YCTAHOBKW HATPEBA TOKAMW CBY

MeToabl UcnbiTaHWil Ana onpeAefieHns BbIXOAHOW MOLLHOCTM

Industrial microwave heating installations. Test methods for the determination of power output

fata eBegeHns — 2017—09—01

1 O6nacTtb NpumeHeHUs

Hactoawwmin mexayHapogHblii cTaHfapT 3afaeT MeTodbl UCMbITaHWA ANS onpegeneHvns LOCTYNHON
MWKPOBOJ/THOBOI BbIXOAHOW MowHocTM 1 KIMA (koadhpmumeHT nonesHoro AeiicTBusi) 4acToTHOro npeobpa-
30BaHNA OT NOTPebneHns 3NEeKTPOIHEPrMU B MPOMBILLIEHHBIX YCTaHOBKaX HarpeBa TOKamy CBEPXBbICOKOWA
yactoTbl (CBY).

HacTosiwumii cTaHgapT Takke 3afjaeT MeTodbl UCMbITAHWIA ANA OLEHKW BBOAA MOLLHOCTM TokoB CBY B
pabouyto 3arpysKky To/IbKO B yCTaHOBKax Harpesa Tokamu CBY npoMbILL/IeHHOTo HasHavyeHus.

HacTosAwwmin cTaHgapT NPUMEHSIeTCA K a/1eKTpoHarpesaTe/lbHOMY 060py0BaHWIO U ycTaHoBkam, pabo-
TalwmM B Anana3oHe CBEPXBbICOKUX YacToT oT 300 My go 300 ITu,.

HacTosAwwmii ctaHgapT MMeeT OTHOLLEHWe K MPOMbILLIEHHOMY 060pyA0BaHuNio HarpeBa Tokamu CBY npum
HOPMaJsIbHOW 3arpyske.

Hactosiwumii ctaHfapT He npuMeHsieTcs K npuéopam 6bLITOBOrO U aHa/NOrMYHOro HasHayeHus (paccmo-
TpeHbl B IEC 60335-2-25), koMMepyeckoro ucnosib3osaHusa (paccmoTpeHbl B IEC 60335-2-90) n nabopatop-
HOro ucnosb3oBaHus (paccmoTtpeHbl B IEC 61010-2-010).

2 HopmaTtmBHbIe CCbIJIKN

B HacTosiLem cTaHfgapTe MCMONb30BaHbl CCbIKM Ha criegyloline ctaHaapTbl. [Ana gaTtnpoBaHHbIX CCbl-
NIOK NPUMEHSAIOT TOMbKO yKa3aHHOe M3faHue CCbIIOYHOro CTaHdapTa, AN HejaTupoBaHHbIX — nocnefHee
nsfaHune (BKovast BCe ero M3MeHeHus):

IEC 60050-221:1990, International electrotechnical vocabulary; chapter 221: Magnetic materials and
components (MexayHapoaHblli 3n1ekTpoTexHUYecknii cnosaps (IEC). MnaBa 22. MarHuTHble matepuasbl 1
KOMMOHEHTbI)

M3meHeHne 1 (1993)

M3meHeHune 2 (1999)

M3meHeHune 3 (2007)

IEC 60050-841:2004. International Electrotechnical Vocabulary — Part 841: Industrial electroheat
(MexgayHapoaHbIli anekTpoTexHuyeckunii cnosapb (IEC). HacTb 841. MpOMBbILLNEHHbIA 31€KTPUYeCcknii Harpes)

IEC 60050-726.1982. International Electrotechnical Vocabulary. Part 726 : Chapter 726: Transmission,
lines and waveguides (MexayHapoAHblii anekTpoTexHuyeckunii cnosapb (IEC). Mnasa 726. MNepegatowme nu-
HUX 1 BOSTHOBOApbI)

IEC 60519-6. Safety in electroheat installations — Part 6: Specifications for safety in industrial micro-
wave heating equipment (BesonacHocTb anekTpoHarpeBaTe ibHbIX yCTaHOBOK. YacTb 6. TexHnuyeckune Tpebo-
BaHMA No 6€30MacHOCTN NPOMbILL/IEHHOIO CBEPXBbLICOKOYACTOTHOIO HarpeearteibHoro o6opygosaHmns)

N3paHue oduymansHoe
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3 TepmuHbl 1 onpepenieHnsa

B HacTosilem crtaHfapTe NPUMEHAT criefylolne TepMuHbl 1 onpegenedns IEC 60519-6:2003 un
IEC 60050-841, a Takke cnegywoline TepMUHbI C COOTBETCTBYHOLIUMUK ONpeaesieHUaAMU:

3.1 konopumeTpuyeckuii nameputenb mowHocTu (calorimetric power meter): V3mepuTens MoLy-
HOCTW, KOTOpbIA UCNOMb3yeT NOALEM TemnepaTypbl Cpefbl B ka4yecTBe CpefcTBa U3MEpPEeHUs MOr/IOLEeHHOM
aHeprum.

MpumeuaHune —Cpeaa, 06bIYHO BUAA, ABASETCA IM60 pearnpyoweil Cpeaoit 415 NOTMOWEHNs 3HEPTUKn, N60
MMeeT TeNnnoTy, koTopas 6blna nepejaHa B Hee OT a/leMeHTa, a6CopGUPYIOLLEro SHEPTULO.

(IEC 60050-726:1982, 726-21-10]

3.2 yupkynaTop (circulator): MaccuBHOe YCTPOICTBO, MMetOLLee TpK UK Gosblue Nie4 MOCTOBOW cxe-
Mbl. B KOTOPbIX 3HEPTUS, NOABOAMMAS K NI0GOMY Miedy, nepejaeTcsi Ha criefytoLlee nieyo B COOTBETCTBUN C
3ajaHHOI NocnefoBaTeNlbHOCThIO.

MpuMmeyvyaHne — TunuyHble OpMbI — coYNeHeHHble uupkynsaTopsl [IEC 60050-221:1990, 221-05-14]
T-o6pasHoro coeguHeHus [IEC 60050-726:1982, 726-17-12] wnu Y-obpasHoro coegunHexnus (IEC 60050-726:1982,
726-17-13].

[IEC 60050-221:1990. 221-05-11. n3MeHeHHbIN]

3.3 pa3Baska (mexpay reHepartopamu) (cross coupling (between generators)): NosiBieHne Hexena-
TenbHOI aHeprun TokoB CBY B reHepaTope CBY unu BbIxogHOM nneve NuUHWM nepegauun reHepatopa CBY B
cbope, KOTOpoe BbI3BAHO OAHUM WM HECKOSIbLKUMU Apyrumn reHepatopamu CBY unu reHepatopamu CBY B
cbope.

3.4 anexkTpuyeckuii KMpa o6opyaoBaHusa HarpeBa Tokamu CBY (electrical efficiency of microwave
heating equipment): OTHOWeEHNE MexXAy AOCTYMNHOW BbIXOAHOW MOLLHOCTbIO TokoB CBY n noTpebneHnem
3HEepPrun B NCTOYHUKE IHEProcHabXeHNs NPOMBbILLIEHHON YacToTbl UK reHepaTope TokoB CBY B c6ope Ha
YCTaHOBOYHbIX NapameTpax MOLLHOCTW 471 HOpMaslbHON paboThbl.

3.5 BHOcuMble noTepu (insertion toss): MNoTepu B pesynbTare BBOJA CXEMbl B CUCTEMY nepefaun, oT-
HOLLUEHMe MOLLHOCTU, NOABEAEHHOW K TOM YacTu cUCTeMbl, KoTopas clefyeT nocsie CXembl, 40 BBOAA 3TOW
CXeMbl, K MOLLHOCTW, NMOABELEHHON K TOI Xe caMoi YacTu cucTeMbl Noc/ie BBOAA YNOMSAHYTOM CXeMbl.

MpumeuyaHne — BHOCMMbIE MOTEPU, Kak NPaBW/O, BbIpaXaloTcs B feLnbenax.

(IEC 60050-726:1982, 726-06-07]

3.6 n3onauua (TpexnseyHoro uupkynartopa) (isolation (of a three-port circulator)): O6patHoe 3aTy-
XaHvne Mexgy BbIXOAHbIM MJeYOM U BXOAHbIM M/1€4OM NUTAIOLLERA IMHUK NPU COrNacoBaHUW NOJIHbIX COMpPO-
TUBMEHWIA BCeX neu.

MpumeuyaHune 1— HacTosLyo U30ALMIO HE CrieAyeT NyTaTb C 06PATHLIMU NOTEPSMU, MPONCXOAALLUMU MEX-
LY CMEXHbIMU nneyamu.
MpumeuyaHue 2— FABNsSieTCA CNeLMUasbHbIi Cyyail pa3Basku LUpKyasTopa.

(IEC 60050-726:1982. 726-16-06]

3.7 cpoactea fgocTtyna (means of access): Bce getanm KOHCTPYKUMM 060pyA0OBaHNA Harpesa Tokamu
CBUY. koTOpble MOryT ObiTb OTKPbITbI UM CHATbI 6€3 UCNo/Ib30BaHNA MHCTPYMEHTA, 4To6bl NoAyunTb A0CTYN
BHYTPb MVUKPOBOJIHOBOrO annjnkaropa Win M1KpOBOTHOBOTO pe3oHaropa.

3.8 MMKpPOBOMIHOBbLIV annavkaTop (microwave applicator): YcTpoiicTBO, KOTOpoe MOABOAUT 3HEPrMto
TOoKoB CBUY K 3arpyske.

(IEC 60050-841:2004. 841-29-11]

3.9 MUKpPOBO/THOBbLIN pe3oHaTop (microwave cavity): [PoOCTPAHCTBO, OKPY)XXEHHOE BHYTPEHHUMU Me-
TanMyeckMMmn CTEHKaMu € ABEPbI0 UM OTBEPCTMEM A/18 A0CTyNna 1 B KOTOPOM pasMellaeTcs 3arpyska ans
Harpesa Tokamu CBY.

(IEC 60050-841:2004. 841-29-19]

3.10 o6onouka c Tokamum CBY (microwave enclosure): YCTpoicTBO, KOTOpPOe npegHasHavyaeTcsa orpa-
HMuMBaTb 3Hepruo TokoB CBY B onpeAenieHHOi 30He.

n punmMmedyaHne — I'IpmmepaMM ABNAKTCA NONIOCTb, YN/IOTHEHUSA ABEPU N BOTHOBOAbI.

3.11 reHepaTtop TokoB CBY (microwave generator): ICTOYHUK, UCMNONb3yeMbI AN TOTO, YTOGbI Bbl-
pabaTbiBaTb 3/IeKTPOMArHUTHYI0 3HEPrui0 B gnanasoHe yacTtot ot 300 My go 300 My,

2
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[IEC 60050-841:2004. 841-29-16)

NMpumeyaHne — B KOHTEKCTE HacToOALEro ctaHgapra reHepatop TokoB CBY aABNAeTCA TO/IbKO KOMMOHEH-
TOM. FAe uMeeT MecTo npeobpa3oBaHune yactoTbl. CmMoTpUTE 3.2.

3.12 reHepaTop TokoB CBY B c6ope (microwave generator assembly): YacTe o60opyaoBaHus Harpesa
Tokamu CBY. Bk/toyatowan B cebe annapatypy, BbipabaTbiBatoLLlyto BbICOKOUACTOTHYIO 3HEPTUIO, U CBSA3aHHOE
C HE BbIXOAHOE MJIeY0 IMHUM Nepeaayn.

MpumeyaHune 1— 3TOT cOOPOYUHbLI y3en BkIoUaeT reHepaTop TokoB CBY. MCTOYHWK 31€KTPONUTaHUA 3TOr0
reHepaTopa v ero BcrnomoratesibHble 1 ynpasnsoowme uenn. Ecnn ncnonb3yeTcs LMPKYIATOP, TO OH Takke BKYaeTcs B
c6opky.

MpumeuaHune 2— O6opygoBaHve HarpeBa Tokamu CBY. cogepxatyee reHepatop TokoB CBY B cbope, 66110
KnaccuuumpoBaHo kak Tun A B 60/1ee paHHUX U3faHuUAX HacTosiero ctaHgapTa; o6opyfoBaHue, rae HeT BbIXOLHOTO
nne4yo NMHWW nepegayu, 6bI10 knaccuuuMposaHo kak Tun B.

3.13 obopypoBaHue HarpeBa Tokamu CBY (microwave heating equipment): C60poUHbIil y3en anek-
TPUYECKMX N MEXAHWYECKNX YCTPOICTBa, NpefHa3HauyeHHbIX gnsa nepegayn aHepruy tokos CBY B MUKpPOBOSI-
HOBYIO 3arpy3ky. OH BK/OYaeT B cebe, Kak NpaBuIo, UCTOYHUKM IHEPTroCHaGXeHNs, reHepaTopbl TokoB CBY
nnu reHepartopsl Tokos CBY B c6ope ¢ NpucnocobieHnsaMn ANA OXTaX4eHNs, a Takke LMPKYIATopbl, ecnv
MCNO/b3YIOTCA, MUKPOBOJTHOBbLIE ANM/IMKATOPbI WAV PE30HATOPbl C BEHTUNALMOHHBIMWU NPUCNOCO6eHNAMY,
€C/IN VUCMNOMb3YITCA, COeJUHUTENbHbIE Kabenu n BONHOBOAbI, CXEMY YNpaBieHus, cpecTBa TpaHCnopTMpoB-
KN MWUKPOBOJTHOBOI 3arpy3ku, ecnu Takme cpefActsa npuMeHsTCS.

[IEC 60050-841:2004, 841-29-06)

3.14 mukpoBosiHoBas 3arpyska (microwave load): MpeameTsl, BBEAEHHbIE B annavKaTop Win pe3oHa-
TOp. WX PacnosioXeHHbIe B 3alyMaHHO No3nLMn B6IM3N OTKPLITOrO annaukaTopa.

[IEC 60050-841:2004, 841-29-12)

3.15 npo3payHocTb An5 TokoB CBY (microwave transparency): CBOCTBO MaTepuasna, MMEKLLEro
He3HauMTe IbHOE MOr/IoWEeHNe N OTPaXeHne A/IMH BOMH B AnanasoHe CBY.

MpumeuvyaHue — OTHOCUTENbHASA AM3NEeKTpUYeckas NOCTOsIHHAA matepuana, npo3pavHoro Ans Tokos CBY,
06bI4YHO MeHblle 7, a Ko3ahpMLMEHT noTepb 06bIYHO MeHble 0,015. OgHako ecnm MUKPOBO/IHOBas pabouyast 3arpyska
nMeeT HU3KMIA KO3 hULMEHT NOTEPb, TO MPUMEHSATCS 60nee xecTkne TpeboBaHus.

pEC 60050-841:2004, 841-29-14, n3MeHEHHbIA)

3.16 mukpoBosHoBasa paboyas 3arpyska (microwave workload): MNMpeameT, KOTOpPbIA Hafo 06pabaTbl-
BaTb Tokamu CBY.

pEC 60050-841:2004. 841-29-13)

MprumeuyaHune — KoHTellHepbl AN paboueii 3arpy3ku He ABASIOTCA YacTbio MUKPOBOJTHOBO paboyeli 3arpysku,
HO AIBNSIIOTCS MUKPOBOJIHOBOi 3arpy3Koid.

3.17 HopmanbHas 3arpyska (normal load): HomuHanbHas 3arpyska ans Harpeea Tokamu CBY Ha non-
HO BbIXOAHOW MOLLHOCTM TOKOB CBY. Kak 3alaHO B JOKYMEHTALMMN U3rOTOBUTENS.

3.18 HopmasnbHas paboTta (normal operation): inanasoH BbIXOAHOW MOLHOCTM TokoB CBY ¢ Hopmasib-
HbIMW 3arpys3kamu B 4OMyCTUMOM pabouem pexume o60pyAoBaHus Harpesa Tokamu CBY. kak cornacosaHo
MeXay U3rotoBuTenem u nosnb3oBaTesieM.

3.19 pa6orta B pexume oxugaHusa (standby (mode of) operation): CocTosHue, gonyckatlLiee nepexos
6e3 npomeaieHns K HopMasbHol paboTe.

MpumeyvaHne 1— ITOT pexuMm TUNUYHO criyyaeTca 6e3 npomeaseHns 4,0 U Noc/ie HoOpManbHON paboThbl.

MpumeuaHue 2— Ecnuo6paboTka paboueit 3arpysku fo/MKHA OCYLLECTBASTLCS HE B YC/TIOBUSIX OKpYXatoLL el
cpefbl, a. HaNpUMep, Ha NOBbILEHHON TemnepaType, TO Takas Temnepartypa noagepxvBaeTcs.

n pumedaHune 3 — «bes npomMmeaneHnsa» o3HayaeT, UTO nepuog BpemMeHU cornacyetca ¢ HopMasibHbIM Mpo-
LLeccoM 3arpy3ku, BbIrpy3ku UM 3aMeHbl paboyeli 3arpysku.

MpumeuaHune 4 — Llenb HarpeBaTesnsa Katofa MarHeTpoHa MOXeT ObITb BK/IOYEHA B 3TOM pexume paboThbl.

4 MeToAbl NU3MEPEHMNI MOLWHOCTK ToKkoB CBY

4.1 O6uwmre NoIoXeHus

JaeTca onucaHue Tpex pasHbIX METOAOB. VX MPUMEHUMOCTb 3aBUCUT OT CBEPXBLICOKOI YacTOThbl, YpPOB-
Hsl MOLLLHOCTU 1 060pYZ0BaHUs, €C/iM OHO BK/IKOUYaeT CO0POUHBIli y3en reHepatopa Tokos CBY.
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MpumeyaHnne 1— Ecnu gnumHa BOJIHbI CUTHANIOB Ha YacToTax NpUMepHO cBblwwe 20 T ABSETCHA 0YeHb KO-
poTKOW. TO BBOA TOKOB CBY B pabouyto 3arpy3ky MoXeT 6bITb TUNOM 06/1y4eHUSI C He6ONbLLIONW TNYOGUHON NPOHUKHOBEHUS.
Bopfa rnoxeT He NPUMEHATLCA C KaSopMMeTPUYECKUM METOAO0M, & HEKOTOpble MeTOAbl M3MEPEeHUst BBOAA MOLLHOCTU TOKOB
CBY B pabouylo 3arpy3ky MOryT He NPUMEHATLCA B 3TOM CTaHAapTe. B HMXHEM KOHLie MWKPOBOJIHOBOrO AnanasoHa Ha
yacTtoTte 300 Ml cnoco6HOCTbL 3arpy3ok noraowartb Toku CBY MaxXeT CUIbHO N3MEHATLCA B TeYEeHWe HarpeBaTelbHOro
npotecca, rnoxet notpe6osartbca 3arpyska 60/1bWKNX Macc, N03TOMY UCMO/b30BaHNe NpeAcTaBUTe IbHbIX NCKYCCTBEHHbIX
XUAKNX 3arpy3oK A5 KanopuMeTpun MoXeT 6biTb 3aTPYAHEHO.

MpumeyaHune 2 — MimeeTca HENOCTOSIHCTBO B CMOCOGHOCTY MUKPOBOJIHOBbIX 3arpy3ok noraowarts Tokn CBY
W. B 4YaCTHOCTU, HEPOBHOCTb VX Harpesa. [103TOMy AaHHble MOLHOCTN TOKoB CBY gna HarpeBa MMKPOBOJTHOBOI paboueli
3arpysku Uimn faHHble ee apeKTUBHOCTU C 3aMellaloLLeli XXMAKONR HarpysKoii, nosy4eHHble B COOTBETCTBUU C HACTOSALL UM
cTaHAapToM, cnefyeT NPUHMMATb C OCTOPOXHOCTbIO. OfHAaKO AaHHble MOLHOCTY ABAATCA BaXKHBIMU N 06 BEKTUBHBIMU
hakTopamu, OTHOCALMUMUCA K 3P EKTUBHOCTH UCNOb30BAHUS BCEIN IHEPTUM, U TEM CaMbIM SIBASIIOTCA Takke Koaddu-
LMeHTOM nonesHoro gencteua (KMA4).

MpumeuvaHune 3 — MeTof U3MEPEHNA BbIXOAHOW MOLLHOCTU TOKOB CBY B 6bITOBbIX MUKPOBOJTHOBLIX Neyax
3apaetca B IEC 60705. B aTom meTofe npvmeHseTcs 60Mbluan BoAsHasA 3arpyska C KOMneHcauueil Tens10eMKoCTH KOH-
TeliHepa v Tenso06MeHa c okpyxatLieii cpefoil. TeXHUYeckn aToT MeToA JaeT TO. YTO B YNOMSIHYTOM Bbille cTaHAapTe
onpegensieTcs Kak JOCTynHan BbIXO4HaA MOLHOCTb TokoB CBY.

4.2 [lOCTYNHbIN BbIX0OA MOLWHOCTM TOKOB CBY

M3mMepeHus Ha BbIXOAHOM nsieye COOPOYHOrO y3nia reHepatopa TokoB CBY gatoT AOCTYMHbIA BbIXOS,
MOLLHOCTK TokoB CBY (cmoTpuTe pasgen 5).

4.3 MouwHocTb TokoB CBY B MUKPOBO/IHOBOW pabouell 3arpyske

KanopvmeTtpuyeckne naMepeHns B HOpMasibHOW 3arpyske, BKIKUatoLive NoTepyu MOLHOCTU B /IH0ObIX
KOHTeliHepax AN MWKPOBOJTHOBOI pabouyeii 3arpysku, galoT MOLWHOCTbL TokoB CBY an1s MUKpPOBOHOBOI pa-
6oueli 3arpy3ku (cmoTpuTe pasgen 6).

OTO ecTb Be/IMYMHa MOLLHOCTU, HeobxoauMasa AN LOCTUKEHUA HAMEYEHHOrO U3MEHEHUS 3HTasbnum
B MUKPOBOJIHOBOI paboueii 3arpyske 3a (QUKCUPOBaHHbIN nepuof BpemeHU. OHa 3aBUCUT OT TMNa MUKpPO-
BOJTHOBOV pabouei 3arpyskun, UI3MEHEHUSI C TEMNEPATYPOl ee C/I0XKHOM AN3/TEKTPUYECKOV NPOHMLAEMOCTH, a
Takxe 0T KOHTEeHepoB uan onop Aas8 paboyein 3arpy3ku 1 KOHCTPYKLMU MUKPOBOJTHOBOTO annaukatopa wim
pe3oHartopa.

[JlocTynHbIiA BbIXoA MOLWHOCTM TokoB CBY Bcerga 60sbLie MOLHOCTM TOKOB A1 MUKPOBOIHOBON pabo-
yeii 3arpy3ku BCNEACTBME CMeAYHLWMNX HEKOTOPbIX UM BCEX MEXAHN3MOB NOTepU MOLLHOCTK:

- paccornacoBaHus NosIHOrO CONPOTUBEHNS reHepaTopa Tokos CBY;

- NoTepb Ha MeTasl/INYeckoii NOBEPXHOCTN 060104KKM A5 TokoB CBY;

- MOrNOLLEHNA 3a CYET HemaeanbHOW MUKPOBO/THOBOW NPO3paYyHOCTN KOHTeliHepoB ¢ pabouyeli 3arpys-
KO 1 No6bIX APYrMX BCroMoraTenbHbIX NpeaMeToB B 060/104ke Ans TokoB CBY;

- yTeuku TokoB CBY 13 060/104KN AN 3TUX TOKOB:

- NnoTepb MOLHOCTU U3-3a pa3BA3Ku (B LUPKYNATOPE)

4.4 DdpdekTnBHas mowHocTb TokoB CBY un KNj,

TunnyHO peanbHaa MWKPOBO/IHOBas paboyas 3arpyska naeasnbHO He MOAXOAMUT ANS kanopumeTpuye-
CKNX U3MepeHunin. Torga B KanopuMeTpuyeckux U3MepeHnsx UCnonb3yTCs XUAKNe 3ameHbl, KoTopble aroT
3(hheKTUBHYIO MOLLHOCTL TOKOB CBY (cM. pasgens! 7 u 8).

5 KanopumeTtpuyeckne namepeHus MOLLHOCTHU

5.1 O6uwue NoaoxeHus

Tonbko 06LMe NPUHLMMBLI HAMEeYeHbl B 06LLMX YepTax B 3TOM cTaHfapTe. MpakTuyeckue nameputeb-
Hble NPUBOPbLI U UX UCMO/Ib30BAHNE A0/XHbI COOTBETCTBOBATL M3BECTHLIM MHXEHEPHLIM npremam. Boga sB-
NseTcA BELLECTBOM, NMPSIMO U KOCBEHHO MOT/OWALMM SHEPTHUIO.

5.2 MpaAMble M3MepeHna MOLHOCTM TokoB CBY, Nornow,oHHol BoAoW

Becbma BaxHO, 4TO nb6as Boga, MPSMO NOrouWialLas 3Hepru, MMeeT CNoCOBHOCTb MOrOLWEeHUs
TokoB CBY 1 reomeTpuio 3arpysku, kotopasi obecneumBaeT XopoLlee 1 no CywecTBy He3aBUCMMOE OT TeM-
nepartypbl coriacoBaHue NoJiHbIX COMPOTUB/IEHNI B UHTEPBA/IE AENCTBUTENIBHO UCMOMb3yEeMbIX TEMNepaTyp.
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PacTBop x/fiopuaa HaTpusi, UMELWNIA yAeNbHY0 31eKTPonpoBogHOCTb Mexay 200 mkmC/cm 1 600 MKMC/cMm,
[OMKEH NPUMEHSITLCS A1 HEMOCPEACTBEHHON abcopbumm Ha YacToTax Hke 900 MIy,.

M3mepuTenb MOLHOCTM 06bIYHO COCTOMT U3 BOTHOBOAHOW CEKLUM € Mpo3payHbiM Ans TokoB CBY Tpy-
60NpoOBOAOM. MO KOTOPOMY MOXET NpoTekaTh Bofa. JTa BOAA A0/KHA ObiTh TLlaTeNIbHO NnepemeluaHHoi. Pe-
KOMeHAyeMblli pacxoq BoAbl COCTaB/AET OKOM0 1 N/MUH B pacyeTe Ha Kax[Ablii KMIoBaTT, HO HE MeHbLUe
0.5 n/muH. Pa3HoCTb TeMnepaTyp Ha BMyCKe U BbIMyCke J0/MKHA 6biTb MO MeHbLeid Mepe 10 K.

Temnepatypa BoAbl Ha BNycke He fo/nkHa npesbilwartb 35 °C. a Ha Bbinycke — 60 °C. OfgHako Ans ypos-
Heli MoLHOCTK TokoB CBY meHbLue 3 kBT 3T TemnepaTypsbl c/ieqyeT UMEeTb N0 06e CTOPOHbLI OT Temneparypbl
oKpyXatoLleli cpefpl, YTOObl CHU3UTb MOTPELUHOCTY TENJIOBLIX NOTEPb.

B pa6ouunx ycnousax KoadphuyMeHT CTosUe BOMHbI Mo HanpshkeHnto (VSWR). kak U3MEPEHO CXEMHbIM
aHaIM3aTopoM C COrfacoBaHHbIM BOJTHOBOAHBLIM MEPEXOAOM UM 3KBUBANEHTHLIM M3MEPUTENbHBIM YCTPOIA-
CTBOM. 3aMeHs0LWMM cOopoYHbIii y3en reHepatop TokoB CBY 1 B npegenax ynoMsHyTOro Bbllle TeMnepaTyp-
HOro MHTepBana, He foJKeH npesbiwars 1.25.

Ecnun ncnonbsyeTtca uupkynatop, To ero u3onsaums AosmkHa 6biTb 6onblle 20 a6, a cornacoBaHue non-
HbIX CONPOTUB/IEHNIA LUMPKYIATOPa C AUCCMNATUBHOW OKOHEYHOI Harpy3koii Hafo NpUBECTM B COOTBETCTBUE C
HaCTOALWMM NOAMNYHKTOM.

BoAHbI MOTOK fJO/MKEH ObITb NOJ TEKYLMM KOHTPOJIEM, HaNpUMep, C NOMOLLLH Bbik/Io4aTeneit 610ku-
pOBKM MOTOKA, YTO6bI N36EexaTb Napoobpa3oBaHns, KOTOPOE MOXET NPUBECTU K BbIGPOCY.

PaccevBaemas B Bofe MOLWHOCTb U3MepsAeTca NPSAMO UM CPaBHUBAETCH C KaMbpoBaHHbIM cTaHAap-
TOM HarpeToi Boabl.

M3mepeHne foMKHO 6bITh BbIMO/THEHO TO/IBKO NPY YCTAHOBMBLUEMCS pacxofe U B ciydyae, korga reHe-
patop TokoB CBY u 3arpy3ka akcnsyaTupylTcs B YCTOUMBOM pexnme. HeobxoAnMo UCMosib30BaTh TEPMO-
METPbl M PACXOA0MEPbI BbICOKOV TOYHOCTU A/19 FTapaHTUW, YTO MOrPELUHOCTb U3MEPEHNS BbIXOAHON MOLLHOCTH
cocTaB/iAeT MeHbLue 5 %.

LOCTYNHbIA BbIXOA, MOLLHOCTWM MUKPOBOJTHOBOI 3HEPrMn P BbIYMCNSETCS U3 CNeayoWero paBeHcTea:

4187041
D
60 ¢
roe P — [OCTynNHbIV BbIXOA MOLLHOCTY MWUKPOBOJSIHOBOW 3Hepruu, BT; O — pacxof Bogbl, Kr/MUH; ko3adhdu-
uneHT 4187 ecTb yaenbHas Tennoemkoctb. [k/(kr ¢ K), n 60 ecTb koadhduUUNEHT B pesysbTare
NPVYIMEHEHHbIX eAnHUL, n3mepeHus; 4T — pasHocTb Temnepatyp B K mexgy TemnepaTypoii BOAbl
Ha BbIMyCKe 1 BMYyCKe.

Mpumeyvanune — Ecnu cb60opoyHbIi y3en reHepatopa TokoB CBY cofepXuT UMpKynsTop ¢ AUCCUNaTUBHON OKo-
HEYHOI Harpyskoii, NpefoxpaHsoLL el aTOT reHepaTop, TO ero MOXHO MCNONb30BaTh B KaUecTBe M3MepUTENss MOLLHOCTMH

nyTemM KOPOTKOro 3aMblKaHWA Harpys3ku Ha ero BbIXogHOM njeve.

5.3 M3MepeHVs MOLLHOCTU UCKYCCTBEHHOI Harpysku

WckyccTBeHHas Harpyska — 3TO peakTVBHOE COMPOTUB/IEHUE, OX/TaXAaeMoe eCTeCTBEHHON KOHBEKLW-
el Bo3ayxa, C NPUHYAUTENbHLIM OX/TaXAEHUEM BO3AyXOM Wan BOAOW. OHa 06bIYHO MoAcoeAMHseTCa K re-
Hepatopy TokoB CBY wnu reHepatopy TokoB CBY B c6ope C MOMOLLbIO KOaKCUasibHOM MuTaloLWen IMHUN,
paccumTaHHOi Ha 50 BT. unn ¢ nomoubio BonHoBoda TEKD. Ha HU3KUX YPOBHSAX MOLLHOCTW MpUMeHsieTcs
ecTecTBEHHas KOHBEKLMS BO3[yxa, a Ha BbICOKMX YPOBHAX MOLLHOCTM BMJIOTh 0 OKOM0 2 KBT MOXeT npume-
HATLCA NPUHYANTENbHOE OX1aXAEHNE BO3AYXOM WUV BOAON.

MpumeyaHune — MNMpruemnemble UCKYCCTBEHHblE HArpyskn B YeTbIPEXMNOOCHKE UMEITCA B Npojaxe, obecne-
ynBas kannbpoBaHHbIe BHOCUMbIE NMOTepu Ha ypoBHAX oT 30 4B go 60 6. OHM NoAX0AAT ANA UCNOb30BaHNA B KOMMep-
Yeckn JOCTYNHOM M3MepuTene MOLHOCTU Ha ero BbIXO4HOM nneve.

Heo6Xx0AMMO MCMOb30BaTh BbICOKOYACTOTHbIE KOMMOHEHTbI Y M3MepUTe IbHbIe MPUGOPbLI ANS rapaHTum,
YTO MOrPELLHOCTb N3MEPEHUs BbIXOAHOW MOLLHOCTM COCTaBNsIET MeHee 5 %.

6 OnpeaeneHvne MoWHOCTU TokoB CBY ans HarpeBa pa6oueii 3arpy3kiu

370 ucnbiTaHne NnpuMeHAeTCA TOJIbKO B Cfiydae, eC/in HopMaJsibHasA 3arpys3ka xopowo cneu,mhwu,vlposa—
Ha B OTHOWEHUN y,qeanon TENI0EeMKOCTM 1 noAbemMa Temrnepartypbl B TEXHO/IOTMYECKOM npouecce. bonee
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TOro, A0/XHA 6bITh BO3MOXHOCTL TOYHOTO U3MEPEHUS YCPeAHEHHOrO NoAbema TeMnepaTypbl nocie 06paboT-
ku. Ecnn ecTb Noflo3peHne, YTo UCbITaTeNlbHas YCTaHOBKA JaeT NorpeLiHocTb 60/blie 5 % OKoHYaTe/IbHOTo
pe3ynbTaTa, TO BMECTO Hee NpUMEeHsIeTCA MeTo[, U3/0XKEHHbI B pasaene 6 unv pasaene 7.

MpumeyaHne — TUNUYHO NpPaBUIIbHbIE UCTIbITAHUA COFNACHO 3TOMY pasfenly MoryT 6biTb NPOBEAEHbl TOMIbKO
B HenpepbIBHOV 06paboTke npokauMBaembix paboumx 3arpy3ok. AT1 paboune 3arpy3ku siBASOTCA NPeACTaBUTENTbHbIMU
TOJIbKO B C/ly4ae, KOraa Ux MUKPOBO/HOBbLIE CBOWCTBA NOA0GHLI CBOCTBAM HOPMasbHOI 3arpy3ku.

M3mepsieTca BxogHas Temnepatypa [,. (°C) MUKPOBOIHOBOW paboueli 3arpy3ku. B TeyeHue yctaHOBUB-
Lerocs npoiecca Harpeea nogxogsiias AnnHa o6paboTaHHON MUKPOBOMIHOBOW pabouyeli 3arpysku, BO30YX-
Jakouleil obopynoBaHune Harpea Tokamu CBY B TeueHue 3apaHee yCTaHOBIEHHOTO BpEMEHM t (C), BbICTPO BbI-
HMMaeTcs B kayecTBe obpasua v obecneyvBaeTcs Tenaosas M3onauns. 3atem TemnepaTypHoe paBHoOBecHe
[0BOAMUTCS A0 KOHLA IGO0 C NOMOLLbI NPUHYAUTE/IbHON KOHBEKL MK (B3GaNTbiBAHUEM UK NEPEMELLVBAHNEM
o6pasua) unm 3a cHeT BHyTPEHHEl TeNI0MpoOBOAHOCTM, MOC/e Yero N3MepsitTCs BbixogHas Temnepartypa Tobl
n macca m ob6pasua. Ero ygenbHas TenoemkocTb coblna ycTaHOBEHA 3apaHee.

Torga mouwHocTb TokoB CBY ana HarpeBa paboueit 3arpy3ku PWBbIUMCIAETCS U3 C/IeAYHOLLErO PaBeH-
cTBa:

P @

rae Pw — mouwHocTb TokoB CBY ansa HarpeBa paboueli 3arpysku, BT: Tall — BbixogHas Temnepatypa. °C;

Tio — BxogHaa Temnepatypa, °C; ¢ — ygefbHas TemnnoemMkocTb: m — Macca o6pasua, Kr;

t — BpeMsA BbIGOPKU B CEKyHAaX, B TeUYeHWe KOToporo macca obpasua BblHUMaeTCA 13 o60pyaoBaHusA
Harpesa Tokamy CBUY.

7 OnpepgeneHne 3apeKTUBHOM MOLWHOCTK TokoB CBY

7.1 O6wWue NosoxeHus

McnbiTaHua B 3TOM pasfene NpUMEHSIITCA B Clyvasx, Korga HopMmasibHas 3arpyska He MOXeT ObITb
X0poLo cneunduympoBaHa B OTHOLIEHUN YA IbHOV TeNI0EMKOCTY U COCTOUT U3 OTAE/bHbIX NPEAMETOB WK
Korfa TEeXHOMOrMYEeCKMiA NpoLecc No Apyrum NpuyMHaM He NOAXOAUT ANS onpefeneHunii MOLHOCTM COrflacHo
pasgeny 6. HopmanbHaa 3arpyska 3aMeHsSeTCs UCKYCCTBEHHOI Harpyskol, npegHa3HauyeHHON MMeTb 3fek-
TpUyeckme CBOICTBA WM KOHMrypauuu, KOTopble JaloT B pe3ynbTare nofo6Hble CBOWCTBA MUKPOBOJIHOBOM
abcopbumn, Kak B HOpMasibHON 3arpyske.

B cnyyae HeonpegeneHHOCTel B OTHOLLIEHUN NpeLCTaBUTENbHOCTU BblOGPaHHO MCKYCCTBEHHON Harpys-
KM HaA,0 NCNO/b30BaTb CXEMHbIV aHan3aTop, YTobbl YCTAHOBUTL Paccor/iacoBaHUs NOJIHbIX CONPOTUBAEHWA
C HOpMaJIbHOI 3arpyskoii, WA Hago UCNob30BaTh MNOAXOAALLYI0 3aMeHY B KayecTBe MWUKPOBOJSIHOBOW pabo-
yeli 3arpyskum Unn UCKYCCTBEHHOW Harpy3ku COOTBETCTBEHHO. Pe3y/nbTupylollee BblYMCIEHHOE OTK/IOHEHNE B
OTPaXXeHHOW MOLLHOCTW He JO/MHKHO npesbiwarth 10 % nepefaHHOV MOLHOCTM, 3a UCK/IYEeHNeM, Korga mMmu-
KPOBO/IHOBYI0 a6Ccop6bLMi0 HOPMasbHON 3arpyskn o4eHb TPY/AHO XapakTepn3oBaTb UM KorAa OHa U3MeHseTcs
3HAUYMMO B TeYeHVe 06paboTkn. PacyeTHas HeonpeneneHHOCTb A0/KHA GbiTb NpeAcTaBieHa ¢ BblYMCIEHHON
3thpeKTUBHOI MoLHOCTLI0 TOKOB CBY.

MN3mepuTenbHbie YCTPOCTBa, BKIOYAA KOHTEHepbl paboyeit 3arpy3ku, He f0/MKHbI OblTb NOABEPXKEHbI
B/IMAHWIO OT 3/1EKTPOMArHUTHbIX NOJMel, ecim 0co60 He 3afjaHo UAN He NPUHATO u3rotoButenem. Buibop me-
ToAa U3MepeHus 1 pesynbTaTbl AO/KHbI OblTb ONMcaHbl B JOKYMEHTE CO CCbI/IKOW Ha aTOT cTaHaapT. Jo/mKHO
6bITb TaKKe AaHO yKasaHne, YTO U3MEHEHWA B YCIOBUSIX 3arpPy3ku B TEYEHUE UCMOMNb30BaHNSA N0 Ha3HAYEHWU0
TUNMYHO BAUAOT Ha KM o6opynoBaHusa HarpeBa Tokamu CBY.

7.2 WcnbiTaHne ¢ BOAOV B OTKPbITOM KOHTeliHepe

Boga fo/mkHa 6bITb MOMELLEeHa B OTKPbITbIE KOHTEHepbl C TOHKUMU CTEHKaMM, KOTOPbIE U3rOTOB/EHbI U3
martepwuana, npospayHoro Ans Tokos CBY.

Ko/M4ecTBo BOAp! [OKHO GbiTh He MeHbLie 0,5 /1 U3 pacueTa As KaxAoro KUI0BaTTa MOLYHOCTY Te-
HepaTopa TokoB CBUY. KoTopasi 6yaeT Bo3aeiicTBoBaThL Ha Body. BbicoTa BoAsHOrO cTon6a Ao/mkHa 6biTh MO
MeHblueil Mepe 25 MM. KOHTeliHepbl crefyeT pacnpefensitb ¢ TakuM UHTEPBA/IOM B NMPOCTPAHCTBE, YTOObI
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661710 oxBayeHo 40 % A0CTYNHOM niowaan B npesenax 060n104ku Ans Tokos CBY, ecnu n3rotoBuTens He 3a-
[JaeT 0cobblii NOpAA0K PacnonoXeHNs KOHTENHepOoB.

Meagy MHOrouncriieHHbIMU reHepatopamu TokoB CBY unnn c60poyHbIMK y3namu Takux reHepaTtopos
MOryT BO3HMKATb MEpPeKPecTHble CBA3WU, MO3TOMY UCMNbITaHWE AO/KHO ObiTb MPOBEAEHO C PsSAOM OOHOBpe-
MEHHO paboTatoLmx reHepaTtopos TokoB CBY nay c60pOUHbIX Y3/10B Takmx reHepaTopoB U Ha Takmx 60NbLLInX
naowaasax, oxsauyeHHbIX KOHTelHepamu, YTo Nioboe BAVAHUE NepekpecTHON CBA3W BK/OYaeTCs B pesynbTaT
ncnbiTaHUA.

Mpumeyanune — O6opyaoBaHve A1a 3arpysku napTuii n o6opyaosBaHue, KOTOPOe CHMTAETCH MHOTOPEXUMHbIM
UM 06nyvalLWmnm 1 npegHasHaqaeTcs ans 06paboTky 3arpy3ok BbICOTOM 3HAaYMTENbHO 6onble 50 MM, MOXET 6biTb MC-
NbITAHO C €4UHUYHBIMWU U/ MHOTOYNCIEHHBIMU KOHTeiHepamu, Kax/ablii BMelLaloLWwuii HeCKObKO NTPOB.

Tak kak TemnepaTypa Bofpbl yBennunBaeTcs Npuban3nTesibHo Ha 14 K B MUHYTY Ha TP BOAbI 415 KaxkK-
[l0r0 Kn/ioBaTTa paccemBaeMoii B Hell MOLLIHOCTU, TO Bpemsi 06paboTku AN UCNbITaHWsA 06bIYHO 3HAUNTENbHO
KOpouye, 4em C HopMasibHOW 3arpy3koil. 3To He06X0AMMO AN UCKTYEHUS TEMIOBLIX NOTEPb B OKPYXaloLLyo
cpepy, B 4aCTHOCTW, NyTeM ucnapeHusi. Heo6xoaMMo BHUMATENIbHO CeAnTb 3a TEM. YTO YCTONUMBLIA pPexmm
He MOXeT 6bITb AOCTUMHYT; N06ble BO3MOXHbIE MOTPELLIHOCTU B pe3ysibTaTe 3TOro Haf0 perncTpupoBaTth.

YaenbHas TennoeMKOCTb Tex yacTeli KOHTeliHepoB, KOTOpble HarpeBalTCsA BOAONM, AO/MKHA ObiTb WC-
nonb3oBaHa /19 KOPPeKLii B BblYMCNEHNAX 3DheKTUBHOM MOLLHOCTM TokoB CBY, ncnonb3ys aHepruto, KoTo-
pas 6blna BBeAeHa B KOHTENHepPbl 1 BOAy.

7.3 WcnbiTaHUs ¢ UCNOb30BaHUEM APYTUX XUAKOCTEN

Ecnu o6opyspoBaHne HarpeBa Tokamu CBY npefHasHavaeTcs 4151 06paboTku HOPMasbHbIX 3arpy3okK ¢
HU3KUM COAEPXaHWeM Barv, Hanpumep, Aepesa, HeKOTOPbIX TUMOB KEPaMUKUL, NOSIMMEPOB Uan Gymaru, uau
HOpPMasibHbIX 3arpy30K, UMeLLUX CTPYKTYPY MasbiX UM HEOAHOPOAHbIX (MaKpoUYacTuL, To AUaneKTpuleckme
CBOIiCTBa BOAbI MOTYT 6bITb HEAOCTATOUHO NPEACTABUTE/bHBIMMU.

MpumeyaHnune 1— [leficTBUTENbHAA AN3NIEKTPUYECKAS MPOHULLAEMOCTb BOAbl ABNAETCS OYEHb BbICOKON 1 ee
KO3t hULMEHT NOTepb MaxeT ObITb C/IMLIKOM MasibiM Ha YacToTax HWXKe Uau pasBHbix YactoTe ISM 2450 MIy (NpombliLu-
NIEHHOCTb. Hayka U MeAuuuHa), 4To6bl 6bITb NPEeACTaBUTE/IbHON ANSi XapakTepucTUK abcopbLMm MOLLHOCTM HOPMaslbHOW
3arpysku. [lobaska xaopuga HaTpusi MOXeT UMeTb pe3ynibTaToM KpaeBOi neperpes v COOTBETCTBYOLME NOTEPU MOLLHO-
CTMW 3a CcYeT ucnapeHus Ha yactote 2450 MIy. JoNoNHUTENLHO BbiCOKas AeNCTBUTENbHAA ANINEKTPUYECKAsH NOCTOSHHAS
BO/bl MOXeET laBaTb B pe3y/ibTaTe CHMXeHne abcopbLum MOLWHOCTH 3a cyeT 60/1ee CUbHbLIX OTPaXKEHW BOSTH Ha NoBepX-
HOCTW. YeM A1 MUKPOBOJTHOBbLIX Paboumx 3arpy3ok C HUWXKHEW AeliCTBUTE IbHOI AN3NEeKTPUYECKO NOCTOSAHHON 1 Gonee
HEepOBHOW BEPXHEW NOBEPXHOCTbLIO.

B yacTHoCTW, AnA 06opyAoBaHua HarpeBa Tokamu CBY. npegHa3HAYeHHOro Ans CyLKW Uan nofo6Hoi
06paboTkM HEBOMbLUNX MUKPOBOMHOBBLIX Pabounx 3arpy3ok, pekoMeHAyeTCcs UCMOoMb30BaTh XUAKOCTU C HU3-
KOI AM3/1IEKTPMYECKO NOCTOSHHOW 1 XOpoLUel CnocoBHOCTLI0 noroLeHns TokoB CBY. Takoe o6opyaoBaHune
BKMOYaeT oTAenbHble CBY annnmkaTopsbl, Kaxablli U3 KOTOPbIX UMEET OAWH WU HECKOJIbKO reHepaTopoB To-
koB CBY nnu c60poyHble y3/bl Taknx reHepaTopoB, KOTopble 06ecneynBatoT HECKONbKO KM0BaTT JOCTYMHOM
BbIXOZAHOM MOLHOCTM TokoB CBY.

NMpumeuyaHne 2 — MOXHO UCNONb30BArb MMULEPUH. TEXHUYECKN TNLEepPUH CoaepXnT okono 15 % Bogpl 1
SABNSIETCS NPUEMJIEMbIM, HO €70 TEM/I0BbIE AAHHbIE CIEeAyeT NPOBepsTh.

M3onponaHon nmeeT 61aronpusiTHbie MUKPOBOJTHOBbIE CBOMCTBA (HU3KYI AeACTBUTENbHYI0 AN3NEKTPU-
YeCcKyl MPOHULAEMOCTb, BbICOKYHO noraowaeMocts TokoB CBY) BnioTh 40 50 °C gns yactoT ISM o1 434 MI'y,
no 5800 MIy. Temnepatypa KuneHus M3onponaHona Ha aTMOcqiepHOM AaBneHun coctaBnseT 82 °C, u ero
yaenbHas TensioeMkocTb paBHa 2560 Ox/(kr K). Ero Hafio ncnonb3oBaTtb C OCTOPOXHOCTLI U3-3a HU3KOM TEM-
nepartypbl BCMbILLKN.

BMeCTO OTKPbITbIX KOHTEHEPOB MCMO/b3YHTCA rEpPMETU3NPOBaHHbIE N1aCTMACCOBbIE NaKeTbl, Pa3yMHO
NA0CKUE N C TOHKUMU CTeHKaMu. Kaxablii nakeT coAepXUT noaxoasiiee KOMYecTBO XUAKOCTY MorfoLliat-
LLero AnanekTpuka. PekomeHAoBaHHasA CpeaHsia BbiCOTa 3TOM XMAKOCTM cocTasnsieT oT 15 mm go 30 Mm 1
B NakeTe AO0J/IKHO ObiTb Kak MOXHO MeHblue Bo3dyxa. O6beM XUAKOCTU B KaXAOM MakeTe [O/KEeH 6biTb Mo
MeHbLLel mepe 200 M NpuU UCNbITaHUK Ha YacToTe 2450 MIL; 3TOT 06beM A0/HKEH ObITh MEHbLUE A8 YacTo-
Tbl reHepatopa 5800 MI'y 1 60/bLUe A4NS 4acTOT reHepatopa Hmke 1000 My,

MakeTbl JO/MKHBI OXNaxaaTbcsa A0 Temnepatypbl mexay 5 °C u 10 °C. Cpasy nepej pasmelleHnem B
o60nouke ¢ Tokamy CBY nakeTbl pasMuHaOTCs A8 NoAyYeHnss OoAHOPOAHON Macchl. TemnepaTypa Ha BXxoae
Tm usmepsieTca He6O0NbLUMM AATUUMKOM, MPUKPbITLIM CBEPHYTHIM MakeToM.
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HarpeB Tokamu CBY ocyLyecTBnsieTcs 40 MakcvMasibHOM Temnepartypbl okosio 40 °C. PekomeHayeTcs
npoBOAMTL NpeABapuTenibHoe TeCTUpoBaHWe. 3aTem nakeTbl U3BnekarTca 13 060104km ¢ Tokamm CBY, cHoBa
pa3MuHaloTCA W. Kak paHblue, n3mMepseTcs BbixogHas Temnepartypa Tobl.

OhhekTnBHasA MoLHOCTb ToKoB CBY Pc BbluncnseTcs ¢ ncnonb3oBaHWeM paBeHcTBa (2) pasgena 6.

8 DneKkTpunyecknii KoadPrumMeHT NOE3HOI0 AENCTBUA

8.1 [locTynHasa BbIxoAHasA MOLWHOCTbL TOKkOoB CBY

Ecnun obopygoBaHne Harpesa Tokamu CBY He nmeeT BbIXOAHOE NeY0 SIMHUKN nepegayn oT reHeparopa
TokoB CBUY, TO 3TOT reHepaTtop A0/DKEH NPOWATU OTAENbHOE MCMNbITaHWe cornacHo pasaeny 5.

MpumeyaHne 1— Pe3ynbtar nsmepeHus B pasgene 5 He 6yaeT BKIOYATb HKaKMe 3HAYMMble NOTEPU TOKOB
CBY 3a cyeT paccoriiacoBaHusi NOJIHbIX CONPOTUB/IEHNI reHepaTopa 1 NoTepb Ha CTeHKax B annivkaTope uan pesoHa-
Tope. M03TOMy MOLLHOCTb AN MUKPOBOJIHOBOI paboueii 3arpysku (pasgen 6) n. B 4acTHOCTU, 3 PeKTUBHAsA MOLLHOCTb
TokoB CBY (pa3gen 7) 6yaet Huxe.

MpumevaHne 2— CylecTBYHOT HEKOTOPblIE METOAMKN U3FOTOBUTENS MArHETPOHOB /151 UCMbITAHUS U OLLEHKMN
pabounx xapakTepuCTUK MarHeTPOHOB C UCNO/b30BAHNMEM ONpe/eNeHHOro cTaHA4apTU30BaHHOTO BOSIHOBOJHOIO nepexo-
fAa. OflHaKO NCTOYHWK 3/1eKTPONUTAHUS, 3afaHHblli B TaKUX METOAMKaxX U3rOTOBUTENSA, MOXET He o6ecneymBaTh Takyo xe
chopmy KpMBOIA BbIXOLHOTO TOKa, Kak y WCTOYHMKA 3/1IEKTPONMTaHNA AeiAcTBUTeNbHOro 060pyAoBaHNA HarpeBa Tokamu
CBU. B pesynbTaTe 6yAeM UMeTb pasHblit KM/ marHeTpOHOB.

8.2 MNoTpebneHue aHeprum

Cnepytowve Lenn o60pyaoBaHns Hago BKIHOUUTL B U3MepeHue NOTPe6/eHUst 3HEPrMn Ha 3afaHHol
[OCTYMNHOI BbIXOAHOM MOLLHOCTM TokoB CBY.

- rNaBHasi cM10Bas Lenb C KOHKPETHOI hopMoii KpUBOIA, NogaBaemoli Ha reHepaTop Tokos CBY;

- Uenb HarpeBa HUTK Hakana katofga (MOLLHOCTb MOXET KonebaTbCsi B 3aBUCMMOCTY OT HACTPOIKN Bbl-
XOZHOW MOLLHOCTK);

- Nobble apyrue HenocpefCcTBEHHbIE Lienu, HeobxoauMble A/ paboThl reHepaTopa, HanpuMep anek-
TPOMarHuThl;

- nobble cxeMbl ynpaBieHus, BKIOYas KOHTaKTOPbI;

- uenu AONOSIHUTENIbHOTO NOTPEG/IEHNS 3/1EKTPO3HEPTUM, HANPUMEpP, OCBELLEHWE, BOASIHbIE HACOCHI,
BEHTUNATOPbI BO3AYLWHOMO OX/TaXAEHNA U KnanaHsbl.

OnuncaHve apyroro NoTpe6eHns gaeTcst 0TAe/IbHO 1 He BkovaeTcst B 3HaveHne KM,

9 MoTpebneHne MOLWHOCTU B peXume roTOBHOCTU K paboTe

OTOT pasfen npumeHsieTcs K 060pyaoBaHuio Harpesa Tokamu CBY B criefytowmx pexmnmax paboTbl:

- pexvuM nepuoanyeckoro TeXHOI0rMYeckoro npolecca, Korga oTkpbiBaHvue cpefcTs fOoCTyna ocTaHas-
nvBaeT (MYHKLMOHMPOBaHWE reHepaTopoB WKW COOPOYHOro y3na reHepatopa TokoB CBY u o6opypoBaHve
HarpeBa Tokamu CBY nepexoauT B pexvuM OXuaHus npy NOSIHON rOTOBHOCTM K paboTe;

- pexuM HenpepbIBHOTO TEXHO/IOrMYECKOro npouecca, Korga npepbiBaHns NoToka 3arpys3ku aBTomartu-
Yyeckn ocTaHaBnvBaeT (PYHKLMOHMPOBaHNE reHepaTopoB nan c60pOYHOro y3na reHepatopa Tokos CBY 1 060-
pyfoBaHue HarpeBa Tokamu CBY nepexoanT B peXxum 0XuaaHusi NPy NosIHON roTOBHOCTU K paboTe.

Pexum oxmpaHua MoXeT aBTOMaTUYeCKM cnefoBaTb 38 BTOPUYHLIM BbIK/THOYEHMEM [ONOHUTENBHOIO
NCTOYHMKA 3NEKTPONUTaHWA WU ApYroro noTpebneHns nocne 3apaHee NporpaMMMpyemMoro nepvoga Bpe-
MeHu. Mocne atoro TpebyeTcs PyYHOI MOBTOPHbIA 3anyck WM MOXET BO3HMKATb CUTyaLusi 3afepXaHHOro
NOBTOPHOrO 3anycka paboTbl 060pyA0BaHNA Harpeea Tokamnm CBY. 3TOT BTOPUUHBIV PEXUM SIBSETCA MapKu-
pOBaHHbLIM PEXUMOM 6e3aeicTBUSA.

MoTpebneHne aHeprum B pexunme OXnaaHua namepseTcs. ITo n3IMepeHne A0/KHO BKIYaTb BCe MyHK-
Tbl pasgena 8. Kpome Toro, notpebneHne aHeprun ABuratenisiMu KoHBeepa M HacocaMun 3arpysku Takke
BK/IOYAETCS, eC/Iv OHM paboTaloT B 9TOM pexvmMe paboTbl HarpesBaTe/lbHOro 060pyA0BaHUS.

Ecnu o6opyposaHuto Harpesa Tokamu CBY aBTOMaTMYecKky BbIKNOYAETCA WK NEPEXOAUT B pexnv bes-
JeicTBUA nocne 3apaHee NporpaMMyMpyeMoro nepvoja BpeMeHW, TO 3TO TakKe perncTpupyercs. dnekrpuye-
CKasi MOLLHOCTb B 3TOM peXnMe U3MEPSAETCH, KakK U3/I0)KeHO BbilLe.
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MpunoxeHune JA
(cnpaBo4HoOe€)

CBefleHns 0 COOTBETCTBUU CCbITIOUYHbIX MEXAYHApPOAHbIX CTaHAAPTOB
MeXrocyapCTBEHHbIM CTaHAapTam

Tab6bnunya [JA.1

OB603HaYEHIE CCbIIOYHOTO
MeX/yHapoAHOro cTaHaapTa

IEC 60050-221:2:1990

IEC 60050-841:2:2004

IEC 60050-726:2:1982

IEC 60519-6

CreneHb COOTBETCTBUSA

0T

0T

O603Ha4EHe 1 HAMMEHOBAHME COOTBETCTBYHOLLETO
MEXroCyjapCTBEHHOTO CTaHAapTa

FOCT IEC 60050-841—2016 «MexAayHapoaHblii anek-
TPOTEXHUYECKMNI cnoBapb. YacTb 841. MPOMbILWIEHHbI
3/1eKTpoHarpeBs»

FOCT IEC 60519-6—2016 «Bbe3onacHoCTb 3/1EeKTpo-
Tepmuyeckoro obopyaoBaHua. Yactb 6. TexHuueckue
yCnoBMsa No 6e30MacHOCTV MPOMbILL/IEHHOTO CBEPXBbI-
COKOYaCTOTHOTrO HarpesaTesIbHOro 060pyf0BaHNA»

* COOTBETCTBYIOLMIA HALMOHAbHBIV CTaHAAPT OTCYTCTBYET. [l0 ero NPUHATUSI PEKOMEHAYEeTCs UCNOob30BaTh nepe-

BOJ, Ha PYCCKMii A3blK JAHHOTO MEXAYHapOoAHOro cTaHaapTa.

MpumevyaHune — B HacTosAwen Tabnvue NCNoNb30BaHO crefytollee yC10BHOe 0603HaYeHNsA CTeNeHn CooTBeT-

CTBUA CTaHAApPTOB:

- IOT — nAeHTUYHbIE CTaHAapTbI.
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IEC 60335-2-25

IEC 60335-2-90

IEC 60705

IEC 61010-2-010

10

Buénunorpadcusa

Household and similar electrical appliances — Safety — Part 2-25: Particular requirements for micro-
wave ovens, including combination microwave ovens (Mpn6opbl anekTpnyeckme 66ITOBOIO U aHano-
TMYHOTO HasHauyeHus. BesonacHocTb. YacTb 2-25. YacTHble TpeboBaHMNA K MUKPOBO/THOBbLIM Meyam,
BK/IOYasi KOMBGUHWPOBAaHHbIE MUKPOBO/IHOBbIE Meyn)

Household and similar electrical appliances — Safety — Part 2-90: Particular requirements for com-
mercial microwave ovens (Mpn6opbl 31eKTpuyeckme GbITOBOTO W aHaNIOrMYHOrO0 HasHavyeHus. bes-
onacHocTb. YacTb 2-90. YacTHbie TpeboBaHNA K NPOMbILL/IEHHBIM MUKPOBOJTHOBBIM Mevyam)

Household microwave ovens — Methods for measuring performance (Meyn MUKPOBO/IHOBbIE ObITO-
BOTO HazHauyeHusi. MeTofbl M3MEPEHNST PaboUnX XapaKTepuUCcTuK)

Safety requirements for electrical equipment for measurement, control and laboratory
use — Part 2-010: Particular requirements for laboratory equipment for the heating of materials
(9nekTpoo6opypoBaHue 415 NPOBEAEHUA U3MEPEHUIA, ynpaBneHus 1 nabopaTopHOro Ucnosib3oBa-
Hus. TpeboBaHua 6e3onacHocTu. YacTb 2-010. YacTHble TpeboBaHusA K NabopaTopHomy obopyfoBa-
HWIO ANS1 HAarpeBa MaTepuasnos)
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