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IloJie HAIUX MPEII0KCHUM !

HaMu c0o31aH HOBBIM KJIACC BUXPEBLIX Ia30reHEPaToOpoB IJis
MOJIy4eHHsI TOPIYEro raza u3 OMOMacchbl U TBePAbIX TOILIMB,
HAYMHASA ¢ JBYXKAMEPHBIX BUXPEBLIX ra30reHepaTopoB OIMIA
B 2004 r. /lanee Ha 0a3e AecATKOB BAPHAHTOB ONPOOOBAHBI
HOBbIE CX€Mbl MHOTIOKAMEPHBIX BHXPEBBIX Ia30reHepaTopoB,
HX y3JI0B Ha ABYX(pa3HBIX MOTOKAX B MPO3PAYHBIX «XOJIOTHBIX>»
MOJeJIsIX, a TAKKe Ha MOJeJsIX ¢ TOPeHHEeM peaibHbIX TOILJIUB
MOIIHOCTBIO 0T SOKBT 10 1 MBT no Temiore cropanus rasa.
Hauyunas ¢ 2012 r. HamMu co3JaHbl, IPOJAaHbl U HAXOAATCHA B
KOMMePYeCKOil IKCIJIYaTAIIUM U B PA3HBIX CTAIUSAX 0CBOEHHS
TPH Pa3HBIX MHOTOKAMEPHBIX ra30reHepaTopoB rasupukanumn
meayxu 1 onuja (B Poccun) U 0TX010B nepepadoTKH roprovIux
ciaHuen (B oaHoii u3 crpan EC)
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JIBa mepBBIX JIBYXKAMEPHBIX BUXPEBBIX ra3oreHeparopa onujia
100kBr m 1,5MBT co3ganbl u onpoooBanbl Hamu B 2004r.

Ilocae 2004 r. onpo6oBaHo 0ko0/10 50-TH COBEPIIEHHO HOBBIX
CXeM MHOIOKaMepPHbIX BUXPEBbIX Ia30reHepaTOPoOB M HUX Y3JI0B
HA ABYX(}a3HbIX NMPO3PAYHBIX «XOJOJTHBIX» MOAENSIX, a TaKKe
0k0J10 20-TH MoJeJIeH «C ropeHueM» MOIIHOCTHLI 0T S0 KBT
710 1 MBT (1o TemjioTe cropaHusi reHEPHUPYeMOro rasa)

Ha Tex ke MoaeasiX BLIOOPOYHO HAMHU ONPOOOBAHA IreHepalus
rasa u3 onuJja, Topga, mejgayXu 3¢epPHOBBIX, KOPbI, YIJied U €ro
cMeced ¢ 0MOMACCOM, TOPIOYUX CJIAHIEB, 0TOEJIbHOU IJIMHBI OT
IPOMU3BOJACTBA PACTUTEJbHBIX MaceJ M. Psag cxeM NIpHUIoIHbI
AJ OMTYMMHO3HBIX NECKOB M AJS Ppeau3alid TeXHOJOruu
«OXY-FUEL» moa cxemsbl cxxuranus yriei ¢ yaajgenuem CO-
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dakeJ1 raza u3 onujia 0e3 ropejkv U 0€3 O4YUCTKH OT
CMOJI M 30JIbI 32 IIEPBBIM BUXPEBBIM JIBYXKAMEPHBIM

ra3u(puKaToOpoOM TEIJIOBOM MOIIHOCTHIO IO ra3zy 1,5
MBT (2004)
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HexoTopsbie M3 ONBITHBIC KOHCTPYKIIAHA ABYXKAMEPHBIX
ra3u TOPOB, CO3JaHHbIX ABTOP 2004-201Gr.)

Niineid |
b [ I
\ \ £ * 1 \. Fj
2\ | ¥

a) Ha ommie (2004);
0) Ha ommine, Topde, yruax, kope (2005-2007);
B) uncThiii ra3 aag JIBC (2006-2007);

r) anmapaT Ha yrax u cnannax (2010-1011)




Cs.

Hauyunas ¢ 2011r., Hamu pazpadoransl u npoaansl, u ¢ 2012r.
HAXOASATCS B Pa3HOI CTAJUHU OCBOEHHUS WJIM IKCIUIYATAUN YiKe
IIATh MHOrokaMepHbBIX ra3oreHepaTopa pa3Hom KOHCTPYKIUH
naa rasuukanuy meayxu u onmiaa (B Poccum) m orxomom
nepepadoTKH roproYux cjaanunes (B ogHoi u3 crpan EC)

JlokazaHa ycToHuMBasg U HajJeKHasA padoTa Bcex anmnaparoB Ha
Pa3HbIX TOIIMBAX M HMX CMeCAX ¢ OMOMACCOM B AHANA30HE
TeIIOTEXHUYECKUX CBOMCTB UCXOAHOM roproYer Macchl:

npeoenvHan eaaxcrhocmov monaue - ot 10-13% go 20-22%,
paoouas 30a16H0cmb monaug - ot 1% mo 63%.

IonryueHa menioma c20panus  MUCKYCCTBEHHOI0 Tra3sa
INPUMEPHO B AHaNa30He 3HaYeHuid or 115010 1400kKan/m>,
Homepu Q, camkenbl 10 2-3% Ha 0momacce u 0,1% Ha ciaaHue
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KOMMEPYECKHUE TPEXKAMEPHBIE 'ABU®UKATOPHI
000 «BUXPEBBIECMUCTEMBI» (2012-2013.r.)

a) 2,5-7,5MBT Ha meyxe 3epHoBbIX; 0) 2,5-3MBT Ha onniie
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YETBIPEXKAMEPHBIE BUXPEBBIE 'ASUOUKATOPBI
000 «<BUXPHBBIE CUCTEMBbI» (2013-2014.r.)

JlocTouHCcTBA:!
- CHUKEeHHE 3AaBUCHMMOCTH NPOLECCOB 0T KOJIe0aHUN KayeCcTBAa TOIJIMBA;
pacumiMpeHde  AManasoHa  MOIIHOCTH  amnmapara B peKuMe
AaBOCTAOMJIN3ALIUMN,
- BbIPABHUBAaHHE XapPAKTEPUCTHK ra3a HA BbIXO/E;
- YBeJIMYeHHE NPedbIBAHUS Ia3a M ra30B3BeCH B peakTope 10 4-6 cek.;
- yray0JeHue rasmpukanv yrjepoaHbIX OCTATKOB B 30Ji¢ CJI0KHBIX
TOIJIUB M TPYJAHO COKUTaeMbIX TOPIOYHMX 0TX0/10B;
- YACTHYHOE YJIaBJIMBaHHeE 30JIbI HEMOCPEACTBEHHO B CAMOM aMNapare;
- pas3gejiecHHe 30HbI MUPOJU3A B IMEPBOM KaMepe UM Trasupukamuu
YIJIEPOJAHOI0 OCTATKA HA HECKOJILKO YIIPABJISAECMbIX CTAAMIA;
- co31aHue 0a3bl 1J1sl pa3padoTKU HOBOI'0 TUIIA TONKHU € YACTUYHBIM WM
MOJIHBIM COKMTaHUEM rasa;
- CO3JaHME CXEeMbI TONKH, peanu3yriled ypaBjiasieMbld MPOHece «KOXY —
fuel» (rexnomoruiit CCS) B paMKax HAe0J0THH BANIHTHI KINMATA».



CXEMA U OBIIUMM BUJI YETBIPEXKAMEPHOTI'O
IN'ASUOPUKATOPA OO0 «BU3PEBBIE CUCTEMDbI»

vemBepman ofsacme

Buxpa

mpemes 0JAacme

CMOYGHNE DOGUANsM T
Biy# Bozdyra

nepBar odrocme

nag \ Smopas odrgcme
Buxpa

OauH annapar TenjaoBoii MOIHOCTLI0 2,3MBT n3rorosiaen u npoaan (2013)xas
rasu(pukanuy 0TX0A0B CJAAHIEBOr0 3aB0/Ia, M03Ke KYIJICHHbIE IPYIUM 3aBOJA0OM
JJISl OTIPOOOBAHUSA U OTPAOOTKM rasu(puKanuu KOCTHOW MYKHM.

Yepre:xku anmapata MOmHOCTHI0 3 MBT nmpoaaHbl 1 0 HUM M3TrOTOBJIEHBI JBa
anmapara AJd rasuypuKanum meJayXu puca 4 noJJy4eHus Hee HeHHOH 30J1bl.
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I'1aBHOe Ha3HAYeHHMe BCeX HAIIMX OPHMIHHAJBHBIX BHXPEBBIX
FCHEPATOPOB - YTHJIHU3ANMUA TOPHYUX OTXO0A0B, HETOBAPHBLIX H
HEKOHIULIHOHHBIX TOILUIMB MECTHOIO 3JHeproodecmedyeHusi M s
IKOHOMHH CPEACTB HA MX BHIBO3 U YTHJIM3AIMIO TOPIOYHNX OTXOH0B.

BbIiBJIEHbI OCHOBHbIC TPAAMIHUOHHbIE NPO0JEeMbl MOJYYEHUS
JHEPIruu U3 TEeHEPATOPHBIX Ta30B B M3BECTHBIX YCTAHOBKAX M
YACTUYHO PelIeHbI B paMKaX BO3MOXHOCTH KOMMEPYECKOIro
HUCII0JIL30BAHUS ITUX BUXPEBBIX PEAKTOPOB —ra3u(puKaTopoB.

70, peKae BCero:

- MOJIHAA WIM YACTUYHAS JIUMKBUAANUSA 3arpsi3HEHUE CMOJIAMHU U 30J101
TEeIJIO0OOMEHHUKOB M JPYroro 000pyaoBaHUsl ¢ HEOOXOAUMOCTHI) YaCTOH
€ro YUCTKH U PEMOHTOB;

-CHU3UThb 3aTPAThI JJICKTPOIHECPIrUU HA COOCTBEHHBIC HYXK/bI;

-IpeaeJbHO MUHUMHU3UPOBATH MOJOMKH OCHOBHOI'O M BCIIOMOI'aTeJIbLHOI0
000pya0BaHUA.
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I'1aBHBIE IPO0JIEMBbI BHEAPECHUS:

Biuagejasubl MaJbIX POM3BOACTB YaCTO HE NMOHUMAKOT, KaK BCE 3TH
npodjieMbl KOMMEPYECKOM TrasupuKamuM CJ0KHBIX TOILUIMB H
O0TXO0/J0B OTPA3ATCH HA MOTPEOJECHUH FJIEKTPOIHEPI U WU TEIIOThI
Pa3HBIMHU NMOTPEOUTEISAMH OT MAJIBIX YCTAHOBOK C rasu(purkanuen

Huskue (orHocuteanHo crpaH EC, SlmoHuM M pa3sBHUTBLIX IITATOB
CIHIA) Tapudbl HA 3J1eKTPOIHEPTHIO

b1o:keTHOe (PDMHAHCHPOBAHHUE IOCTABOK CTPOro OnpeaejeHHbIX
TOILIUB, 0COOEHHO TBEP/AbIX, HA MeJIKHMe KOMMYHaJIbHbIE KOTe/IbHbIE

YcrapeBuive B3rJsiibl MHOIHX BeAYIIUX CHEHMAJTUCTOB «O0JbIION»
YHEPreTHKHN HA POJIb MECTHOI (paccperoTOYeHHOM) reHepanuu
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s ManaplxX NpeanpuATH €O CBOMMH JHEProyCTaHOBKAMH 0C000
BbIICJIMM HMTHOPUPOBAHME NMOHUMAHMA NPOOJEeM MNOAKJIIYCHUA MAJbIX
YCTAHOBOK K MNOTPEOUTEJNsIM ABTOHOMHO, TNAPAJUICJIbHON CeTAM
pacnpeIeJUTeJbHOM KOMIAHUM WM HA JJIEKTPOHHYI0O OMPKY IO
cyrounomy rpadpuky CucremHoro Oneparopa WIM Ha CerMeHT
0aJIaHCUPYHOINEr0 PbIHKA 3JeKTpo3Hepruu. CuyuTaeM, 4TO TOJBKO OT
ITOr0 BHIOOPA MOJHOCTHLIO 3aBUCUT OOOCHOBAHHOCTH BBLIOOpPAa CHOCO0a
rasu(pukanuy 4 HeJecoO0Pa3HOCTH UCNOJIb30BAHUA OTXO0A0B U MECTHBIX
WM HEKOHJAMIMOHHBIX TOIUIMB, 2 TaKKe MOIIHOCTH YHPEroyCTaAaHOBOK M
PEKUMOB MX IKCILIYATALUM.

CuiibHOe BJIMSIHHE HAa KOHUENIHMI) M JKOHOMHKY YCTAHOBKH OKAaKeT
HaJM4Yde M KOHKPETHBI XapakTep COBMECTHOI0 WJIHM Pa3aeIbHOr0
NPOM3BOACTBA U NMOTpPedaeHUuss Temaa. OH MOXKeT MOJHOCTHI) H3MEHHUTD
BCe TeXHHYECKHE pellleHUsl U Ja’Ke BCH KOHIENIHNI0 YHEPrOyCTAHOBKH —
MaJIoii TenJi0Boii jekTpudeckoii cranuuu (TIC), ayumie Bcero, - TIII.
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OCOBO BbIICAUMM BbIACJIUM 4YeTbIpe THNA YCTAHOBOK,
koTopble KomMepuyecku MoryT J1OJII'O penradeasHo padoTaTh
B OTE€YECTBEHHBIX YCJIOBUSAX. JTO JJU00 HAIIA MHTEpPHpeTAlUA
u3BecTHbIX cxem TOIII, aubd0 cxeMbl, KOTOpbIe NPeaJa0KEHbI
HAMM.

1 - npsimoe ropsiyee BAyBaHue ra3a 0e3 O4YUCTKH B TONKY
2 - CAKUTaHUe NPH YACTUYHOM OXJIAKJAECHHUH U MIPOCTOM OYHUCTKE

3 - CCKUTaHMeE NPH YACTUYHOM OXJIAKAEHHH M MPOCTOM OYHMCTKE
B aAKKYMYJISIIIMEH TEILUIOTHI OXJIA'KAeHUsI B O0akKe J padOThbI
JICKTPOreHepaTopa ¢ NPpUBOAOM OT ABUraTeass CTUPJIUHTA

4 — cKUraHMe HUCKYCCTBEHHOIO ra3a BMCTE MJIM Pa3lejbHO C
OOBIYHBIMM HITATHBIMH TOILIMBAMH Ha MaJbIX TOIl ¢ HOBbIM
THIIOM MAJIbIX MAPOBBLIX TYPOMH HHU3KHUX M CPEeIHMX JIaBJIEHUH,
MEePUMYIECTBEHHO 0€3 KOHAEHCATOPOB C OBICTPHIM 3aIyCKOM
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CaMoil mnpuBJIeKATEJIBHONW M IPOCTOM CXeMOM /JI OOBIYHBIX,
mpexae BcCero CcrapbiX YrojdbHbIX TOIl M KOTEeJbHBIX CYMTaeM
npsiMoe BAyBaHHE FeHepPaToOpHOro rasa ¢ remmeparypoii 800 - 900°C
NpPAMO B TONKY KOTJa 0e3 HUX OYHUCTKH ISl CKUTAHUA
CIeHAJTBHBIMY IOPEJIKAMMU.

IIo cyTv, - 3TOT HOBBIA CHOCO0 CHKUTAHMA TBEPAbIX TOILUIMB C
MOHUKEHHBbIM BbIX0A0M, KaK OKCHIAOB a30Ta, TaK U HNPOAYKTOB
HENOJHOTBHI CTOPAHUA. JHAYMTEJIbHAA A0JH 0T BCeX OKCH/I0B a30Ta
Oyaer MOJIHOCTHLI) BOCCTAHOBJIECHA B BOCCTAHOBHUTEJILHOM cpeae
CaMOr0 peaKkTopa 3a BpeMs HAXOKICHUS B HEM HECKOJbKO CEKYH]I,
B BbIX0J OBICTPLIX U TEPMHUUYECKHE OKCHUIAOB a30Ta B TOIKe KOTJIA
Oyaer mnpoucXoauTh Yy:xke mocjge Bbigedenuss a0 30-50% Bcen
TEIJIOTHI 10 TOKH 0e3 BbIOPOCca OKCHI0B a30Ta rasu(puKaToOpoM.
Oco0Oblie ropejsku odecneyar MUHUMYM BbIX0JAa OKCHI0B a30TAa U B
TONKE MPU OCTABIIEMCH TEIJIOBbIICJICHUM OT FOPECHUS rasa.



C1e6.

TOMJIMBO
BO34yX

Boaa
ceTeBas

TOoNNUBO > > A
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Puc. 1. Cxema npsiMOro C:KUraHusi Ha BOJOrpeiHbIX (a)
1 Ha mapoBbIX (0) koTaax TILL:
1 —Tonka;, 2 —kotey; 3-ropeiaka, 4 —rasoreHeparop;
5 —mapoBasi TypOnHa 0e3 KoHAeHcaTopa (C YXyAIIeHHbIM
BAKyyMOM WJIH ¢ IPOTHBOIABJICHUEM).

Map
notpeduTtento
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Bropas HampaBjieHMSI — J3TO HAIA CXeMa IPOMEXKYTOYHOIO
oxJIaskaeHus rasa 3a pexkropoM a0 300 - 400°C ¢ nociieayromnieii
OYMCTKH €ro OT 30JIbI (BBIXOJ KHAKHX CMOJI 32 PSIOM HaIIMX
PEAKTOPOB HA HEKOTOPHIX TOILIMBAX BOOOIE He HAOII0AaeTC )

OTBe/leHHAs TEIUIOTA OT ra3a nocTynaer B 0aKk — akKyMyJsTop
WM CPa3y MoJAaeTCHd HA OTOIICHHE KOpIyca npeanpusaTus.

MbI NpeaJIoKUIA U OIPO0OBAJIN ITY CXEMY HAa MPAKTHKE, KAK
ONITHMAJILHYK) JJISi NMOATOTOBKH Ira3a K CKHIaHHUI0 B TOIIKE
MaJIOr0 ra3oBoro korja. CxeMa J0po:ke U CJI0KHee - COACPKUT
apMaTypy, TpedyeMy0 HOpMaMH 0€30MaCHOCTH C:KUTaHHUS rasa.

CxeMy pekoOMeHayeM JISi MOJAECPHHM3AIMHN CTAPbIX Ia30BbIX KOTJIOB
MaJbIX TOIl, oToNUTEIbHBIX U IPOMBINLIEHHBIX KOTEJIbHBIX.
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Bropast cxema

600-900 C

300-400 C

Q@ Xi\

Map

notpebuTento J @

BO34YyX

TennoTta Tonnneo

« notpebutento

Puc.2. Cxema nmpoMeKyTOYHOT0 OXJIAKIACHUS M OYUCTKH rasa:

1 —Tonka, 2 —kored; 3 —ropeika, 4 —30J10yJI0BUTEJb,
S —oxyIaAMTeNb ra3a ¢ 0aKOM-aKKyMYJISITOPOM ropsiueid BO/bl,
6 —BHXpeBOIl ra3oreHeparTop.

Oanako Takyio cxemy TIIl MO:KkHO pa3BUTH B NIPUHIMIIHAIBHO
HOBYIO, TPEThIO CXeMY MAJIOM TeI10Boii djiekTpocTaHmuu (Puc.3)
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600-900 C
TONMNBO

NNK@A
Ny DX

[Map

notpebutento ‘) @ ><__.<

100-400 C

BO3YX

Puc. 3. HoBplii Tun TOC (TIII) ¢ razorenepanmeii TBepabiX TOIIUB
WM OMOMACCHI 1JISl HE3ABUCHMMOM OT pad0ThI peakTopa U nNapoBoro
KOTJIa BHIPA0OTKH 3JIEKTPOIHEPIUM M TEIIOTHI:
1 —Tonka; 2 - KoreJs; 3 —ropejaka;, 4 —30J0yJJOBUTEJb,
5 - oXJIaAMTeJb ra3a;, O —rexHeparop rasa; / —mapoBasi TypOuHa 0e3
KOHJeHCcaTopa (C mMpoTHBOAABJIEHHEM HJIM YXYAIIeHHBIM BAKYYMOM);
8 - 0aKk — aKKYMYJISITOP TeIJIOTHI;
O - aBuraresib CTUPJMHIA C 3JIEKTPOreHEPATOPOM.
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HaubOojiee mnepcrieKTUBHBIM HAaNpaBJeHHWEM JIS MOJAEPHM3ANUUA U
PEKOHCTPYKIHUHU JHOBIX cTapbIX MajdblX TOC M KOTEJbHBIX CUHTAEM
peBpalleHde OJHOI0 U3 CaMbIX MNPOCTBHIX M JAelIeBbIX BAapPHAHTOB
IEPBOr0 HANpPAaBJEHHSA ¢ NPSAMBIM BAyBaAaHMEM ra3a JJisi CKUTaHUS B
TOIIKE, MOJIYYE€HHOI0 M3 0TX0A0B U MECTHBIX TBEPAbIX TOIIUB, HANIPUMEP,
Top¢a.

OCO0CHHOCTBI0 M NPEUMYINECTBOM 3TOr0 HAIPAaBJEHUS MOXKeT CTaTh
MCI0JIb30BAHHE HOBOI'0 KJIACCA MAJIBIX MAPOBBIX TYPOUH.

10 TypOMHBI HA AaBjenue nmapa ot 0,2—0,6MIla no 3—6Mlla.

ITO TYpOMHBI MOIIHOCTHIO HA Bajy nmpuMepHo ot 400BBT 10 10-15MBT,
KaK NpaBWjo, 0e3 KoOHAeHcaTopa (¢ yXYAIIeHHBIM BaKyyMOM HWJHM C
NPOTUBOAABJIEHHEM), YAeJdbHbIMHU 3aTpaTamMu npuMepHo 400-600 EukBrT.
HexoTopble TYpOMHBI 3aMyCKAIOT 32 3 MUHYTHI (10 BO3MOKHOCTh Ha4aJa
CHHXPOHU3AIMM) M MOIYT padoTaTh Ha €IUHBI PeayKTOp , yIpoluas
OBICTPBLIM HA0OP WM COPOC HATPY3KH NP padore HA 0AJAHCUPYIOLIMIA
CerMEHT PbIHKA WIM HAa ciel(PUYECKOro nmorpeduTeisi IHePruu
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I JTaBHBIM NMPU3HAKOM BTOPOI'0 M TPETHEr0 BLIJACJICHHBLIX HAMH
HANPABJICHUN SABJACTCH YCTPaHEHHE, XOTHA Obl YaCTHYHO,
[JIABHOT0 (PYHAAMEHTAJIHHOI0 IMMOPOKAa BCell TPAAUIHUOHHOU
TEIJIOOHEPIeTUKH HA JI00bIX BUAAX TOIIMBA.

JTO MOsIBJIEHHE BO3MOKHOCTM pa3pbiBa BO BpPEMEHH
AKTOB CXKHI'aHHSl TOILIMBA M OTNycKa (moTpedJieHus)
ICKTPUUICCKOHN IHEPIUM.

3AJTAYA PEHIAETCHA YEPE3 BAK — AKKYMVJIATOP TEIIVIOTbBI, KAK 29TO
AEJIAIOT HA PAJE HOBBIX COJTHEYHBIX JIEKTPOCTAHIUAX EC u CHIA.

Ilpumenenue paBurarejied CTHPJIMHIa B OTEYECTBEHHBIX YCJIOBHMAX
KaKeTCH IK30TUYHBIM, HO HArpeBasi TOPAYUM ra3oM 3a rasm(pukaTopom
BOAbI IO/ AaBJIEHHMEM, WM PACILIaBAa COJIEH, WM KUJAKHUX MACeJ MOXKET
o0ecreYyuTh MCIOJb30BAHME TEIUIOTHI JJIS TPAJAULUHMOHHONW BbHIPA0OTKH
JIEKTPOIHEPIrUHU
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OuneHoyHble pacyeTbl CXeMbl IMOJ CYIHECTBYKIIYIH) CXEMY C YACTHYHBIM
OXJIasKJIeHMEeM ra3a IocJje ra3oreHeparopa Ha meJjyxe TelJoBOil MOIIHOCTbIO 3-
3, 5MBT noka3aJju.

IIpu oxaaxkaenuu remeparopuoro rasza or 800— 50°C go 300—400°C u narpese
Toii Temaoroii Boabl A0 80 — 100 °C, cepwuiinblie aurateab CTHPJIMHIA
€BPONEHCKOro0 MNOCTAaBKH ¢ 3jekTporeneparopom 60 — 90 kBt o0ecneuut
3JIEKTPOCHAOKEeHNEe N30 JUPOBAHHOIO NMOTPeOUTE A 2-3 yaca.

Ucnoab3oBanue 3jekTporeHepatopoB 20 kBT ¢ mnpuBoaoM oOT aABUrareis
CTupjuHra psij aMepUKaHCKHX COJHEYHBIX JJIEKTPOCTAHIMHA TO3BOJHUT
COXPAHUTH JJIEKTPOCHAOKEeHHE A0 CYTOK M 0oJiee, o0eclie4YUB PEMOHTHBIEC M
perjaMeHTHbIe pad0oThl HA YHEPTOyCTAHOBKE.

PASYMHAA TAPUDOHAA IHOJIUTUKA, JDKOJJOI'MYECKOE
3AKOHOJIATEJBCTBO W BOJIEE CBOBOHbBIM BBIEOP TOILJIUB
PAIOM NOTPEBUTEJEHN CAEJAET HAIIM NPEAJOXEHHUS BOJIEE
MNPUBJEKATEJBHBIMHA IIPU PA3BUTH PACCPEJOTOYEHHOM
I'EHEPAIINU KAK DJIEKTPOOHPEI'NU, TAK U TIIVIOTHI



CIIACUDBO 3A BHUMAHUE
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