B JAIIUTY OJEKTPUYECKUX MAIIWH

E. CEKJIEHKOB, uuxeHnep
r. Cyxymmu

nmociegHee BpeMs CTalo CBOEro po-
la TNPHU3HAKOM XOpOWIETro TOHAa py-
raThb MaUIMHHYIO 9HEPreTUKY u
XBaJUTh TaK Ha3blBaeMBble <«IPsIMBIE»
CIoco0bl NMPpOU3BONCTBA OJJIEKTPODHEPIUU.
[Ipu »ToM B KauyecCTBE OCHOBHOIO OOBIYHO
NPpUBOLUTCS ONUH JOBOA: TJIaBHBIii-mIe He-
NOCTAaTOK TEMIO0BBIX 2JEKTPOCTAHUUN —
. «MHOXECTBEHHOCTb INPOMEXYTOUHBIX TpaHC-
bopManuuum OSHepruM MNEPBUYHOIO MCTOUYHHUKA
B O2JEKTPOOHEpruio». 3adyapoBaHHBIE Kaxy-
meicss JIOTHYHOCTBIO 3TOro coobGpaxXeHHUs,
NOIM HecBeAyllMe OOBIYHO YNYCKAlOT U3
BHIY, 4YTO TIPOMEXYTOUHBIE CTYHEHH OYEHbD
Majlo BJIUSAIOT Ha BeJIMYUHY O0OmMEro K.I.A.
9JMeKTPOCTAaHU UM, €CIM Kaxpgas U3 HUX
B OTAEIbHOCTHM BHOCHUT OYEHb HeOGOJNBUIYIO
MmoTeplo. A Ha TENJIOBHIX O3JEKTPOCTAHIUUAX
KapTUHa UMEHHO TakoBa. [1aBHasg NpUYMHA
TOro, 4YTO HUX K.O.O. TNOKa €ele MEeHbIIe
50%, He BO «MHOXECTBEHHOCTU IPOMEXY-
TOYHBIX TpaHchopMauuil», a B TOM, 4YTO
TemMmepaTypa mapa, IOJaBaeMoro B TypOu-
Hy, OrpaHMYeHa KadyeCTBAaMU MaTEepUAJTOB,
Bech Xomn pasBuTui TEXHUKHN yGC)K,ELaeT:
MOrOHs 3a <«NpsIMU3HOI» cama mo cebe Oec-
CMbBICJICEHHA. ﬂonynposo;{nnkosble, TEPMO-
MOHHBIC, MAarHUTOrMAPpOAMHAMUYECCKHUC TCHE-
paTopbel MU TONJUBHBIEC DSJICMCHTHI INpHUBJICKaA-
0T BHUMAaHUC MUHXCHEPOB HC MmoToOMYy, 4yTO
OHH «IMPpAMBIC», a nmoToMYy, 4ToO B HECKOTO-
PBIX YCIHOBUAX OHUM OKa3bplBamwTCHA
HajexHee, Tpolie, 4YeM
HOBKH. Ho Korana peyub
HBIX, BBICOKO3KOHOMMYHBI X DQHEPIrEeTUYECCKHUX

nerde,
MallMHHBIE  ycTa-
3aX0JAUT O KpyI-

ycTaHOBKaX, BCe 3TH HOBBE npeobGpaszoBaTe-
JU DHEPrum OTXOAAT Ha 3a[[HV[]>’[ nmjaiaH.

TMAPOTYPBUHHBIN BTAJIOH

I1 pexne 4YeM paccMaTpUBaTh IEPCHEKTHU-
BBl «INPSIMBIX» CIOCOOOB TOJYUYEHUS OIEKT-
podHepruu, He0oO6XOIMMO TMOTOBOPUTH 00
9TajJoOHE, C KOTOPBIM OHU CpPaBHUBAKOTCH:
O COBPEMEHHOW TENIOBOW DJIEKTPOCTAHLUU.
B Havane XX BeKa K.I.A. TYPOUHHBIX
9JMEeKTPOCTAHL UL CoOCTaBIAI B cpelHEM
10%. B 1940 roay oH mnonHsincsa no 20%,

B 1955 rony — no 27%, B 1960 oH
noctur 30%, a B 1965-M mepeBainuna 3a
35%. TI'nmaBHass TNpUYUHA CTOJb OBICTPOTO
pocTa K.I.I. — YBeJIUYECHUE eNMHUYHOMU

MOLIHOCTU arperatoB M TMNpUMeHeHHUe Iapa
CBEPXBBICOKUX nmapaMeTpoB. Hanpuwmep,
yBeJIUMUYMB gaBieHue mapa ¢ 90 mo 240 artm.,
TeMmmnepatypy c¢ 540°C nmo 560°C wu enu-
HUYHYI0O MOUIHOCTb OJiOKa KoTel — TypOu-
Ha co 100 mo 300 MBT, ZHepreTUKH CHHU-
3UJU YIOEeJNbHBIH pacxox TomjuBa Ha 12—
14%. JdanbpHeiimee, TOBBIIMIEHME MapaMeT-
poB mapa nxno 300 armM. u 650° C oOGemraer
CHU3UTH PacXol TONJIHMBa eme Aullb Ha 4%.
[MTosToMy HEKOTOpble CHELUMATUCTHl CUMUTAIOT,
YTO pJajlbHelIIMe BO3MOXHOCTH HOBBIIIECHUS
9KOHOMUYHOCTH MapoCcUIOBBIX YyCTAaHOBOK
OrpaHMYEHBl U UYTO CYIECTBYET HedaleKuit
yxe mpenen. Jlaabme HET CMBbICJa IOBBI-
maTh mMapaMeTpb Iapa U EJUHUYHYIO MOII-
HOCTb OJOKOB.

ﬂyMaeTCﬂ, YTO BpEMsa BHECET B 3TO CBOHM

(B mopsaanke OOCYXKIEeHHMH)

NompaBKM. B MCTOpMM TeXHHUKH YyXe He pas
06BABISANOCH, YTO B TOW MJIM MHOH obGiacTu
JOCTUTHYT mnoTonaok. B 1929 roay camoii
MOLIHOW B MHpPE CUYUTaAjnsach aMepHUKaHCKas
Typ6buHa — 185 MsT. M yxe Torma He-
KOTOpbIE CHNEeLMaJTNCThI «Janb-
Heiiliee yBEJIMYEHUE MOINIHOCTH HEBO3MOX-

3asIBASIIN;

HOo», A ceivac, cnycts 40 uner, yxXe cyuie-
CTBYIOT OJ10KM U B 500, n B 800,
n B 1000 MBT ¥ yxXe BeAYTCSH TNPOECKTHBHIE
pa3paboTKm OJHOBAJbHBIX TypOuH Ha
2000 MsBT.

lFoBopsi 006 PKOHOMHMYHOCTH TYpPOHMHBI ca-
Moii mo cebe, cieayeT MOMHHUTbL, 4YTO B Ha-
MY AHU OSTH MAUIMHB JOBEJCHBI O BBICO-
KOW CTemeHM COBepUIEHCTBA, MX K.M.A. 6Iu-
30k kK 100%, Ecau xe 6GparTb MapocHUIOBYIO
YyCTaHOBKY, TO K.M.A. TEMJOBBIX CTaHIUN,
KakK MBbl yXe¢ TOBOpHJIH, BCero okouao 35%.
Typ6uHa,
a KOTeJ, B HEM TONJMBO CropaeT NPHU TeEM-

TnaBHBI HMCTOYHMK MmoTephb HEC

nepatype 2—2,5 TbhC TpagycoB, a TeMIe-
patypa mapa — Bcero 500—600° C. A no-
CKOJNBKY O0O6muit YCTAaHOBKHU CHUJIBHO
3aBUCUT OT HavyalbHOIl Temmnepatyps pabo-
4Yyero TeJa, TO SICHO: MNOBBILIEHWE Mapamer-
NepcrneKTHBHBII nyTh

K.I. L,

poB — Haubonee
B TemnsoBoii sHepretruke. W 3gechp mnpexaen
MoCTaBJICH KOTOpBIC MOTyT
COXpaHATH NMPOYHOCTH npu BBICOKHUX TEM-
nepatypax. OO6GpasHoO bopmyny
Ans BBIYUCTICHUSA K.Im. 1. TEMJI0BO M CTaHIIUN
BXOIUT

MaTepuagamu,

rosops, B

B 3aMAaCKMUpPOBAaHHOM BUaIe
HOCTbH COBPEMCHHBIX

npoy-
KapoOMpOYHBIX  CIJa-
BOB.

Kakue xe ycTaHOBKM TPOTUBOMOCTABIIS-
IoTcsl 0OBIYHO TypOOreHepatropaM, XOTsS Tpo-
MO3AKUM M KOCBEGHHBIM, HO BeCbMa 3KOHO-
MUYHBIM MallMHaMm?

«BCIO TEXHUKY B EAMHBIN MUT
SAMEHUT IMOJYITPOBOJHUK>»

TepmMomapa — cTapedmIuil MU caMblii 4YTO
HU Ha €CTh ©e3MallvHHBI i
BOICTBa 3JEKTPO3HEPTUM. Mo 3aMBICIY
HEKOTOPBHBIX OHTY3MacCTOB, TepMomaphbl, Ha-
rpeBaeMble no BBICOKOIi TEeMIepaTypshl,
CTaAaHYT JaaBaThb MOCTO S HHBI I BJTCKTpVI'-leCKVIﬁ
TOK BBICOKOTO HAaNpsiXeHUs 6e3 BCIKUX
KOTJ0B M TypOuH. Ilockoabky 3TOT BoOmpoc
NPUHUUIUAIBHO BaXeH oS Gynyuero
DQHEPreTUKMU, MNOCMOTPHUM, HYEro MOXHO OXH-
IaTh OT TepMONap TEOpPeTUUYECKU, B HUIealb-

MeTOA MNpOou3-

HOM ciyuae.

OkasbiBaeTcs, camMbie 3(GpdGeKTUBHbBIE Tep-
MoOTap bl naT 3MEKTPOJBUXKYILY IO cuny
0KOJIO OJHOTO MUJJMUBOJIbBTA Ha ONMH Tpa-
AYC PpPa3HOCTM TeMIOepaTyp MEXAYy CHasiMHU.
[lpu pasHocTtu B 3 THC TIpagycoB Hamps-
KeHHe Ha KJIeMMax TaKoro YCTPOWCTBa coO-
craBuT Bcero 3 B! YTo Xe KacaeTcs K.I.QI.,
TO 10 CHUX MNOp B JIYyYUIUX TEPMOSBJIEMECHTAX
He yaaloch moayuyuTh OGonbme 10%.

Tem He MeHee 3Tu uUUbpbH He ybexaawT
3HTY3MacTOB «6Ge3MalIMHHOI»
B kauecTBe KOHTPBO3paXeHHs OHM 3asiBIS-
0T, 4TO HaykKa M TEXHHUKa, MOJI, pa3BUBAKOT-
csi M HelalleK AEHb, KOrZa MOJOLLBI XUMHU-
KU Haloyr BOJIIIEOHBI i
KOTOPBIM NpHM JT€rkKo JOCTUXMMON pasHOCTH

ODHEPreTUKMU.

Takou MaTtepual,

Puc. B.Bpwoua
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FOPHY ME CNAW

MOJIYITPO BOJIHHKO BBIH TEPMO-
DJIEMEHT. E — 31eKMpoosuICyuas cu-
aa — DIC, k — HOCMOAHHAS boavuyma-
Ha, e — 3apsd osaekmpona, T —-  pasznocme
abconommsix memnepamyp meancdy cnasmu,
noa - wuucao ¢80600HbIX 21€KMPOHO6
6 nepeom  caoe, noe —  uucao  c600600HbIX

31EeKMpoOHOo8 80 emopom caoe.

TeMInepaTyp Ha Cchmasgx JacT HeOBBalaylo
MomHOCTh. OnHaKoO TeopHsT TOBOPHUT, UTO
riaBHas nmpUYUHa, orpaHuYUBalONIAs
9JIEKTPOABUXYIIYIO CHUJIY NT1060r0o TepMmodie-
MEHTa, He MNOPOKM ¥ HeCOBEepUIEHCTBA Ma-
Tepuala, a BEJIMYMHA OTHOIIEHHUS IOCTOSIH-
Hoit bBosnbumana — K K 3apsiiy OdJeKTpoO-
Ha — e. OTa BenumuumHa — k/e HoOcCUT, Tak
cka3aTh, (GartanbHBI XapakTep, MO0 HH 3a-
psiI 2JIeKTpoHA, HU NOCTOsHHYI0 bonbumana
YeJOBEK M3MEHMUTb HEe B COCTOSHUU. YTOOH
MOJIYyYUTh OT TEepMoOdJIeMeHTa Oojee HMJIM Me-
Hee BBICOKOE HaNpsXeHHUe, TNoTpeboBanoch
6bl HaKaluWBaThb €ro OO0 COTEH ThiCAY HUIJIH
naxe O MUIJIMOHOB TpanycoB, HO, K CO-

-ty

21 KPEMHIAV

DPOTODJIEMEHT KAK DJIEKTPOTE-
HEPATOP. E — 321c, h — NOCMOSHHASA
[llranka, e — 3apso, Vv  — uacmoma  u3-
AyUeHU.

XKaJleHU, NpM Takoil TemmepaTtype BCe Be-
mecTBa MTHOBEHHO HCHAapAOTCA M MOTYT
cymecTBOBaTh JMWb B BUAe mua3MmMbl. [lmas-
Ma Xe JJd MU3TOTOBJIEHMS TepMOMmaps Cco-
BEPIUIEHHO HENMpUToaHa. TemJIomMpoBOAHOCTH
ropsiueif MIa3Mb HMCKJIOYUTENbHO BeJMKa
M TPEBOCXOAUT TEHNJIONPOBOLHOCTH
JIOB TOYTH B MUIJIMOH pa3. [lodTomMy Hu
0O KakKOM TeMIepaTypHOM mnepemnajne BHYTPHU
MmiIa3MbBl TIpU TaKUX TeMIlepaTypax He Mo-
XeT OBTh M peyu. ODTU aABE TMNPUYUHB —
BBICOKasg TEMJONMPOBOAHOCTh MJIa3Mbl M Be-
JUYUHA k/e — 3acTaBasoT
AyMaTb, 4YTO BbpaboTKa 3JIEKTPO3HEPTUHU
B MPOMBIIJEHHBX MacmTabax MNOCPEeACTBOM
KaKUX-TO MIa3MEHHBIX MIU TOJYIPOBOIHU-
KOBBIX TepMoONmap OTHOCHUTCS K obGiaacTu mnpe-
KPacHBIX, HO, YBBl, HEOCYIU[ECTBUMBEIX aH-
Tasui.

MeTal-

OTHOWIECHUSA



KoHeuHo, mpoGieMa TepMO3JIEKTPUICCKUX
reHepaTopoB He JocyXas BblAyMKa daH-
TacTOB, a NpPEIMET CEPbE3HOTO HAaY4YHOTO
ucciaenoBaHus. Bce ckazaHHoe He MOXeT
OMOPOYUTH MJACI0O TEPMOIJIEMEHTOB. YCTaHOB-
KM Takoro THUIMAa HE BBICTYNalOT B KayecTBe
(413211879 KOHKYPEHTOB nefcTBYIOMINX
sjekTpocTaHuMii. OHM TNpefHa3HAYEHBl IJIs
paboTBHl He B 3EMHBIX, a B KOCMHMYECKMX U
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TICA AABAEHHEM

TO IIJTHBHBIH ODJIEMEHT.
aoma peaxkuyuu, zZ —

0 — men-
8aneHMHOCMb  UOHOG,

T - memnepamypa, dE/dT — memnepamypHulii

K03puyuenm DIIC.

IPYTUX OCOOBIX YCJIOBMSX, TIAE€ K BEIMUYMHE
K.II.I. TOIXOASIT COBCEM C JPYTUX MNO3ULUI
W TIe JOOCTOMHCTBA YCTaHOBKM OLIEHUBAIOT-
cs COBCEM JPYTMMM KpPUTEpPUSIMHU. 31eCh,
HECMOTpPsSA Ha OTHOCHUTEIbHO HeOOJbIIOH
K.I.A., TOJYNPOBOAHUKOBHIE TMpeobpa3oBa-
TeJW HeOOJbIION MOIIHOCTU JEWCTBUTEIbHO
He uMelT cebe paBHBIX, TaK KaK JerkKux
U JIeleBbIX JABMUTaTeleil C TakKMMHM MOIIHO-
CTSIMM BCE PaBHO HE CYLIECTBYeT. A TepMoO-
3JIEKTPOTEHEPAaTOPBl TMPOCTH 1O KOHCTPYK-
UUU, JIeTKM, HaZCXHbI, HOJTOBEYHB U
NpakTUUYeCK He TpebyloT yxona.

Hemano HamucaHo m o OJjecTAmUX Iep-
CIEeKTUBAX TEPMOMOHHBIX IpeobOpaszoBare-
neit. Ho, yBeI, B dopmyny nas ompenene-
HUS SJEKTPOABUXYLIEH CHUIBI TakKoro Tpe-
obGpa3oBaTrens TakKXe BXOAUT pOKOBas Be-
auyuHa k/e, MOSTOMY BBIXOJHOE HampsikKe-
HUe ero He mnpesbimaer 1—2 B. I[lpaBna,
npennaraloTcs  CMOCOObl  yBeIMYEHUsS  Ha-
NpsSXEeHUs: TEPMOMOHHBIE TpeoOpaszoBaTesn
MepeMeHHOro TOKa WJIM TMOCJeA0BaTeIbHOE
COeIMHEHNE HECKOJbKUX THICSY TEPMOUOH-
HBIX 3JeMeHTOB. OIHAaKO OCYWECTBUTb OITH
cmoco0bl — 3ajxavya He Takas YX TMpocTas
u geumreBasi, Kak MOXET TMoOKa3aThCsl Ha
MepBBIA B3TJISAM.

OT BHHUMaHWS TOKJIOHHUKOB Oe3MallWH-
HBIX O2JIEKTPOCTAHUUIN HE YCKOJB3HYI W
dorosnement. Ho m 3mech 3akoHB PuU3MKHU
KJ1amgyT Tpexen  cMmeiablM  Mmeutam. Ecawm
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ENACOBMEHH WK,

KOMNPECCOR

BX0A BGIAVXA

'_j}lnm X0 B ATMOCDERY
mMrg — 2ceHepamop. ne — aneKkmpuve-
ckuit k. n. 0., U — ckopocms Odeuxcenus ea-
3a 6 kKkanane e2enepamopa, | —  paccmosanue
Mmexncdy anekmpooamu, B — MaeHumHas

UHOYKUUS noas 8030y2icOeHuUs.

9JEKTPOABUXKYIIYI0O CHJIY TEPMODJIEMEHTOB
orpaHMYMBacT OTHOIICHUE MOCTOSTHHOM
Bonbumana K 3apsgy 3JeKTpoHA, TO IJs
doTrosneMeHTa 3Ty pOJb HUrpaeT OTHOLICHHUE
noctossHHOW [lmaHka K 3apsay 3JeKTpoHa.
DaeKTpoABUXYLIAS cuna  (doTodsNeMeHTa,
paboTalomero gaxe B yJabTpaduoieTOBOI
YacTH COJHEYHOTO CIEKTpa, He MOXET IIpe-
Beimath 10 B. YTOOGBl yBEAMYMUTH Hampsike-
HHME, HYXHO TOBBIIIATh JHEPTHUIO [anaio-
MUX Ha (POTOZJIEMEHT KBAaHTOB, TO €CThb Iie-
pexonuTh Ha Oosiee BbIcOKMe vacToThl. [Toka
peybp uAEeT O HeOONBLIMX MOIIHOCTSX, HHU-
KakKMX O0cOOBbIX 3aTpyIHEHWi 30eChb, MO-BU-
nuMoMy, He Bo3HuMkaeT. Ho eciam Bcepbes
CTaBUTh BOINPOC O 3aMEHE TaKUM D3JIEMEHTOM
KPYNMHON TYpOMHHON  3JEKTPOCTAHUUU, TO
KapTMHA TIOJy4YyaeTcsl COBEPLICHHO JAPYTOu.
OmnbIT, MOJYyYEHHBI TNPU B3PbIBAX SIOEPHBIX
Goempumnacos, CBUACTEIBCTBYET: 9HEprus
ramMmma-Juydei BBICOKOM WHTEHCUBHOCTH,
a TakXe KHHeTHYecKas OSHEPTrus dIEKTpo-
HOB, TNPOTOHOB, HEHTPOHOB MOYTU TIOJHO-
CThIO nepexonut B Teryao.  DJIEeMEeHT
B 500 MBT, pabGoramomuil Ha ramma-jiyyax,
0,05 MoB co3maBaeMbIX MCKYCCTBEHHBIM MC-
TOYHUKOM Tpu Iomasd 1 XKB. M M K.O.A.
50% ToOnBKO 3a CcYeT MOTepb MAOJXKEH Ha-
rpetbcss mo 10000°. Tlpm Takoit Temmepary-
pe HEeT CMbIcJa MCIOJIb30BaTh (OTOSJIEMEH-
Tel. [opa3no mpome u sdbdexktuBHee M-
reHepaTtop, a ToO U OOBIKHOBEHHBIN TypbOore-
HepaTop. Ecim ke cHuUXaTp 3Ty TeMmmepa-
TYypy 3a CYeT YBEJIMUYECHUS]  IOBEPXHOCTH
oxJlaxXAeHus, To (OTOdJIEeMEHT TNpuodpeTeT
OrpOMHBIC pa3Mepbl M OKaXeTcs Hecrnocod-
HBIM KOHKYPUPOBaTb C caMOi OOBIYHOI Tem-
JIOBOU  2JEKTPOCTAHLMEH. Takoi BBIBOJ
CIpaBeiJIUB HE TOJAbKO [Js1 (GOTOdJIEMEHTa,
HO M [ aToOMHoOi# ©Oatapeu, paborarouiei
Ha OBICTPOABMXXYWIMXCSA 3IEKTPOHAX.

K.ILI. -> 100%,
KOI'JA MOIIIHOCTD -> 0

A MoxeT OBITh, BOOOLIE HE CBSA3BIBATHCS
C TemjoBOi 2Heprueit? MoxkeT, MOMBITATHCS
MmoJydyaTb 3JEKTPUUYECTBO MPSMO 3a cuer
XMMHUUECKOM SHEpPTUU TOMJINBA, MUHYS
o0ObIYHOE cXuTraHue?

BooGpaxeHne ycayXiaMBO pHUCYET 3HAKO-
Myl0 KapTuHy: Ha kaixeHgape 2020 ronx.
MBI B 3ane 3JeKTpoCTaHUMM, paboTrarouieit
Ha TONJIMBHBIX 3JeMeHTax. [lepen Hamu ruU-
raHTCKMii 0ak, K KOTOpPOMY BeLYT TpyO®l,
nposoxa ¥ T. n. ComnmpoBOXIalOIIUIl HHXe-
Hep OOBSICHSAET, 4TO, KpoMe 3Toro 0Gaka, Ha
3J1eKTPOCTAHLUUHU HUYETo CYIIECTBEHHOTO
6onpume Her. Hwum xoTnoB, HU TYypOMH, HU
naxe sAEpHbIX peakTopoB. TyT yxe moou-
JIUCh CTOMPOLEHTHOTO Kod3bduIMeHTa TMo-
JIE3HOTO AEHCTBMS CTAHLUM...

Ho  xaxymasica mpocToTa TOIIMBHOTO
3JleMeHTa B BBICHICH CTemeHM OOMaH4YMBa.
Eme B kxoHume XIX Beka Kkazaioch: pelie-
HHME HE 3a ropaMu. YTMOpPHBIE MOMCKM TOTIa
BeJMCh BO BceM Mupe. B uactHoctu, B Poc-
CUM 3aHMMaJjcs 3THUM BOINPOCOM u3obpeTa-
tenp  I1.  S6nouxkoB. Kaszamoch, eme 4yTb—
4yTb — W 3JIEKTPOCTAHLUMM C TOIUIMBHBIMU
SJIeMEHTaMM JagyT MOIIHBIM  MPOMBIIIJICH-
HBI  TOK. OnHako 3ajmada oka3zanach
MHOTO CJOXHee, 4YeM NpeacTaBisgach BHa-
yaje. A yX ecCiIu TOMJIMBHBIC 3JIEMEHTH He
MOIJIM YAOBJIETBOPUTH OHEpPTeTUUYECKUE 3a-
NpoChl MPOUIJIOTO BeKa, TO YTO TOBOPUTH 00
SHepreTuke KoHuma XX M TMOCIEAYIOUINX
BekoB! OTa Xe MBbICAb BbICKa3blBaJach Ha
MEXIYHAapOOJHOM CHMIIO3UyME 1O TOIUIMB-
HBIM D3JIeMEHTaM, Ha KOTOPOM OIMH H3 JO-
KTaJ4YUKOB C TOpeYblo 3asBUJ, 4YTO CO31a-
HUE TPOMBILIJIEHHBIX OJEKTPOCTAHLUMN Ha

TOTUIMBHBIX 3JIEMEHTaX — ceifyac ropasgo
Gosiee TpyaHas 3ajgava, 4YeM B Hauajle Be-
Ka, KOrja K.M.A. MapoTypOMHHBIX 3JEKTPO-
craHumit He mnpesbiman 10%. Ha Ttom xe
CHMIIO3MyMe YyKa3blBajJloOCh, YTO K.M.I. TOM-
JIMBHOTO 3JjieMeHTa, Oau3kuii k 100%, Ko-
HEYHO, BBI3bIBACT BOCXMILEHUE, HO BOCXH-
IMIeHUEe OBICTPO CMEHSIETCS pa304apOBAHUEM:
MOpa3suTeNbHBIH pe3yiabTaT  JOCTUTAETCS
Np¥ TAaKMX HU3KUX TJIOTHOCTAX TOKa, KOTO-
pele HE MMEIOT MPaKTHYECKOro 3Ha4deHHUs.

Ecniu Bce mpoGiaembl OynyT OjecTsiie pe-
IICHBbI, TOTJMBHbBIE 2JEMEHTBH HE CMOTYT 3a-
MEHHTh 3JEKTPUYECKHME MANIMHBI B MaciTa-
Oax wueJoil cTpaHbl, a TeM OoJjiee MJIaHETHI.
Jlaxe BOJOPONHO-KMCIOPOOHBIN 3IEMEHT —
Haubosee 9GpGEKTUBHBIA U3 BCEX BO3MOX-

HBIX THUNOB — MOXET JaTb 3JEKTPOIBUXY-
mymo cuiay He OGonee 1,5 B Ha s4eiky,
a npu Ooapwoil MowHocTH OGatapen —

Menpme 1 B. [loryyarp OT TOMJIMBHOTO
3JleMeHTa OOJbLIYI0 3JEKTPOABUXYIIYIO CH-
Jly MeIlaeT He KaKoi-TO KOHCTPYKTHUBHBIN
HEJOCTAaTOK, a BEJMYMHA TEIJIOBOIO JKBU-
BaJIeHTa 3JEKTPOXMMMYECKON peakuuu. ODTOT
SKBUBAJEHT  BbIpaxaercsa uuciaom 23 000.
Taxkyio paboTy B Kalopusx HPOU3BOAUT
9JIEKTPUYCCKUI 3aps], MEePeHOCUMBI OTHUM
rpaMM-3KBUBaJICHTOM (96 500 KYJOHOB)
nox HampsXeHUeM 1 B. MbiTateesa
U3MEHHUTb OSTOT SKBUBAJICEHT — BCE pPaBHO,
4TO MBITAThCS U3MEHUTH pPaBEHCTBO
2X2 =4. Hamexas Ha Oyayumee TYyT
BpsAx 1u ymecTHbl. [losToMy pamyxHoe BH-
JeHUue — TUFaHTCKMiIl ©Oak B 3aje 3JeKT-
pocTaHUMi W T. O. — eABa JU Halger
MaTepuaibHOe BOTIJIOIICHUE HEe  TOJBKO
B 2020, HO m BooOmEe B KakoM-iubO Tromy.

[ycte Hac moitMyT mnpaBuibHO. MBI co-
BCEM HE XOTUM CKa3aTb, 4YTO TOTJUBHBIC
9JIEMEHTBH HHUKyIa He roasrtcs. B Hayke He
ObIBaeT OECMOJIE3HBIX OTKPBITUNH, U TOIJIUB-
HbIe D3JEMEHTbI, BHE BCSKOIO COMHEHWUS,
HaiinyT pa6orty mo cuinam. OmHaKo HUX pOJb
W 3HaueHHWe, KaK, BIOPOYEM, M BCEX OCTalb-
HBIX «HOBBIX ~ METOLOB  IpeoOpa3oBaHus
SHEPTUM», 3a4acTyl0 HEIOMEpPHO IIpeyBeIM-
YHUBAIOTCS.

Ons creurnalnu3upoBaHHBIX obnacreit
NpOM3BOJACTBA, HAaNpUMep B BJICKTPOJIU3HON
TeXHUKE, 5TU YCTAHOBKM MOTYT OKa3aTbCs
3pdexTuBHBIMU. OOHAaKO TMOKa eme Jgaxe
34eCh TOIUIMBHBIE 3JIEMEHTBH HE IMpPEACTaB-
JSI0T WHTepeca: caMmple Jy4YllMe U3 HUX
paboTalOT Ha XMMHUUYECKHM YHMCTBIX BOJIOPO-

€ " KuUcjoponue. Z[J'ISI DHEPTEeTUKU XK€
HpaKTVI‘{CCKVIﬁ UHTEpEC NpeacTaBlIAOT
TOJIBKO JelleBble TOIJIMBA M caMblii Jelle-
BbIiI OKHCIUTENb — BO3OYX.

INOCIENJHEE CJIOBO
B OHEPT'ETUKE

M3 Bcex «mpsaMbIX» U «Ge3MalIMHHBIX»
METOLOB TMOJYYCHUS OBIEKTPOIHEPIUM Hau-
Jydilve MNepCcreKTUBB Ha Oyayuiee B KpyH-
HOIl DSHepreTMKe Yy MarHUTOTHAPOAMHAMHUYE-
CKMX reHepatopoB — MI/l-reHepaTopos.
lpaBna, wux JauWb C OOJBIIOW HATAXKKOMN
MOXHO OTHECTH K <«IpPSIMBIM» M K <«Be3Mma-
MIUHHBIM»: TI0 XapakTepy OJHEPreTHYecKoi
LEeNOYKM OHM HE HAMHOTO OTJMYalTCS OT
0o0OBIYHOTO TypOOTEeHepaTopa.

MTI-reneparop MOXET NnpeAcTaBUTh
NpakTUYeCKUIl MHTEpec NPU OYEHb OOJNBIIUX
MomHocTsAX — 1000 MBT u BHIIE B oOn-
HoM arperate. K coxaseHuWio, TeMmmeparyp-
Has CTOMKOCTb CYIIECTBYIOLIMX MaTepuaaoB
Moka He MO3BOJSET HayaTb CTPOUTEIBCTBO
Takoil YCTAaHOBKHU.

Ceifuac, AOCTOMHCTBA MAarHUTOTHADPOIMHA-
MHUUYECKUX TeHepaTopoB MpeacTaBIAIOTCS
GecCIOpHBIMM, M OHM NPOECKTUPYIOTCS KakK



¢opcaxHbie ycTpoiicTBa I CTaHUU K
¢ Ttypb6orenepatopamu. Korma OynyTr Haiize-
HBl CBEPXTEPMOCTOWKME ¥ CBEPXIPOUYHBIE
MaTtepuanbl AN TYpOUH, IIOCTOMHCTBA
MT/l-reHepaTopoB MOTYT MNpencTaTh B ApY-
roMm cBete. Bo Bcskom cayyae, mo paspa-
6otkaM  lleHTpaJbHOro  KOTJIOTYPOMHHOTO
MHCTUTYTa K.M.A. TNapora3oBoil YCTaHOBKHU
NMpu HavaJbHON TeMmMIepaType Iepeln ra3oBoOi
Typ6buHoit Bcero 1200—1300° C yxe Haxo-
IUTCS Ha YPOBHE OXHMIAaeMOTO B OyayuieMm
K.MI.A. TYPOMHHBIX 3JEKTPOCTAHLUUI B codve-
taHuu ¢ MTI/-renepatopamu. asa moiayde-
HUS TakKoro xXe K.M.I. YCTaHOBKM pabouas
temnepatypa B MI/-reHepartope poJgxHa
66T oxkoso 3000° C.

InmaBHOe o00CTOATENBCTBO, CYyJsIIEe YCIex
MarHUTOTUAPOANHAMUYECKOMY reHeparo-
py, — To, 4T0 B GOpPMYJIy AN BBIUYMCICHUS
€ro 9JEeKTPOABUXYIIEH CHJIBI HE BXOISAT
BEJIUYMHBI-KOHCTAHTHI.

BooGme cymecTByeT mpocTasi 3aKOHOMeEp-
HOCTb: ecau B (opMmyny s BBIYMCICHUS
9JIEKTPOABUXKYILEH CHJIBI YCTPOWCTBA BXO-
IST KOHCTaHTHl MHUKpPOMHUpaA, CJEIyeT BO3-
IepXaTbCss OT OJUCTAaTEJbHBIX MPOTHO30B.
NMeHHO 3TO 00CTOSATENBCTBO IMO3BOJSAET
YTBEpPXKIaTh: TEPMOIJIEKTPUUYECKUE U  Tep-
MOMOHHBIE TeHepaTopbl, QOTOIJIEMEHTH U
TONJIMBHBIE 3JIEMEHTH eIBa JMU CTaHYT
2JIEKTPOdHEPTeTUYEeCKU  06a30il  rocymapcT-
BEHHOro M TeM OoJjee Tyi00aabHOTO MacLITa-
6a. Tak HasplBaeMble TMpPsSMBIE CHOCOOBI
MPOM3BOACTBA  3JJEKTPOIHEPTUM  CIUIIKOM
cnabpl, 4TOOBI OT HHUX MOXHO OBIJIO TONY-
YUTh OOJBIIYIO MOIIHOCTb. MarHUTOTUADPO—
IMHAMHUUYECKUIl TeHepaTop HE B CUYET: OTOT
ammnapatr paboTaeT Ha NPUHLMIIE 3JIEKTPO-
MarHuTHOW WMHAYKUUM U MOXET OBITbh OT-
HeCeH K MpsSMBIM TNpeoOpa3oBaTeasiM JHIIb
¢ OueHb OoJbWIMMHM oroBopkamu. OOGopyno-
BaHUIO COBPEMEHHBIX 3JIEKTPOCTAaHIUMIA, 3a
HUCKITIOUYEHUEM, BEPOSTHO, KOTJIOB, MCHOJIb-
3YIOIUX XMMHMYECKOe CXHraHuWe TOTJIMBA,
He TpO3UT 3Jo0Belas cyabba «oKasaThbcs
HEHYXHBIM».

IMepexon osHepreTMKM OT MaIIMH K Tep-
MOMOHHBIM TpeoOpa3oBaTeassM ¥ TOIUIMB-
HBIM  2JIEeMEHTaM TMpeIcTaBiIsieTcs paBHO-
CUJIBHBIM OTKa3y OT pakeT M pPeaKTUBHOM
aBMalUMM B TMOJIb3Yy BO3AYWIHBIX LIApPOB.
BosnymHblit map, Mexay mOpodyum, obia-
naeT WACANIbHBIM KO3(pPUUUEHTOM TMoOJe3-
HOTO JeiCcTBUS, MOCKOJBbKY OH BooOIIEe He
norpebaseTr HMKaKoro TomauBa. Kpome To-
ro, OH OYEHb MPOCT MO KOHCTPYKIMH.

Tounoe mnpexncka3aHue OynyIiero sHepre-
TUKM 3aTpygHuTenbHo. C TeyeHHMeM Bpe-
MEHU HEKOTOpBble HaIlpaBJICHUS HaBEpHsAKa
OKaXyTcsl HECOCTOSITEJIbHBIMU, 3aTO BO3HUK-
HYT HOBBIE MAEU, O KOTOPBIX B HACTOSIIUU
MOMEHT HEBO3MOXHO JaxXe JOTaiblBaThCs.
Hamo nume NDOMHHUTH, 4YTO [IJS NPOU3BOA-
CTBa 92HEPIrUM XOpPOUIM JI0 OB € CpeacTsna,
aumb Obl OHM [aBalyM MACLIEBYIO DSHEPTUIO
n B Oonpmux KoJauvyectBax. Moryr cmpo-
CUTb: HEYXEJM TOJbKO MaIlWMHBI M amnmapa-
THl, paboTalolminMe Ha OCHOBE 3aKOHa O3JeK-
TPOMAarHUTHON WHIYKLWU, TOCIEIHEEe CIOBO
dusnueckoil Haykum B 00JacCTM DHEPreTUKM?
YMecTHO TpuBEeCTH CcJOBa OAHOTO TMpodec-
copa MaTeMaTMKM, CKa3aHHBbIe, NpaBpa, IO
IpyromMy TOBOIY: B Hayke He ObIBaeT IO-
cienrHero cioBa. Hwukomy He 3ampeuieHo
MPUAYMBIBAaTh HOBBIE CIIOCOOBI U YTBEpPXK-
naTh, 4YTO OHM Jyylle, YeM CYIIeCTBYIOIIHUE.
OpnHako pealbHOE pa3BUTHE TEXHUKHM Ja-
JIeKO He Bcerga cuuraeTrcs € TaKUMU
YTBEpXICHUSIMU, MO0 TeXHMKa HUKOTZAa HeE
nMmena, He HMMeeT M He OyoeT HuMeThb BO3-
MOXHOCTM pa3BUBAaTbhCS B NPOU3BOJBHOM
HanpaBieHuu. OHa BBIHYXJAEHAa MUATH MO TO-
MYy TyTH, KOTODPBIH €i YKa3blBalOT 3aKOHBI
busuku. Y Hee MpocTO HET APYroro BBIXOAA.



