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A.B. Epmaxos, Jupekmop no mapxemunzy, 340 «OHHIO HHXXHHHUPHHT>

COBPEMEHHBIE TEXHOJIOTUW NbINETAS00YNCTKMU,

HOBEVILLIVE PASPABOTKY TPYIITb KOMITAHWN «®UHIO
OlbIT BHEAPEHNS SNEKTPOOUIIETPOB U PYKABHbIX OW/IbTPOB
HA METAJIIYPTVYSECKMX TIPELTNPUATUAX CTPAH CHI

OpHUM 13 BeOyLLMX POCCUCKMX NMPOM3BOAMTENEN ra3004um-
CTHOr0 060PY0BAHMSA ABASETCS 3KONOrMyeckasi MalUMHOCTPO-
utensHas rpynna «dUHIMO», nmetowwas cobCTBEHHOE NPOU3-
BOACTBO — CeMmbpaToBCKMiA 3aBOJ, ra3004MCTHON annapary-
pbl OAO «@UHIO», MHXUPUHIOBLIA LeHTp B MockBe —
3A0 «DUHIO WHXWUHUPWHI», cepBUCHYIO KOMMAHWIO
000 «PUHIO CEPBUC» 1 npeacTaBMTeNLCTBO 3a PyOexoM —
FINGO Eco Oy. 3a 6onee 4em 60 net cyLecTBOBaHUSA MPOn3-
BoacTea «PUHIO» BhinyLLEHO Boee MUANMOHA TOHH 3N1EKTPO-
$unbTPOB, pyKkaBHbIX GUNILTPOB, CKPYOBEPOB, LIKIOHOB 1 NPOo-
yunx annapatoB ouncTku. O6opynoBaHem «PUHIO» ocHalle-
Hbl TEM/OBbLIE SNEKTPOCTAHLMW, MeTaypruyeckne KoMbuHa-
Thl, LEMEHTHbIE 3aBOAbI, TPEANPUATAS XMMUYECKON 1 HedTera-
30BOI MPOMBILLNEHHOCTM, PACMONOXEHHBIE HA TEPPUTOPUA
Poccun, cTpaH coppyxectsa, a Takke B fonnangmm, JdaHun,
Hopserum, Typuyn, @uHnaHomm, nugum, Kutae n apyrux ctpa-
Hax Mupa. pynna konaHuin «PUHIO» BLINOMHSET BECH KOM-
nnekc paboT B 0651aCTV NPOM3BOACTBa 0O0PYAOBAHNS U CTPOW-
TeNbCTBA YCTAHOBOK OYMCTKU ra3oB, BKio4ast: 06cneaoBaHye;
6a30Bblii 1 AETaNbHbIA UHXUHWUPUHE; KOMINEKTALMIO, 3rOTOB-
NleHne U nocTaBky 06OPYAOBaHWUS; aBTOPCKMIA Haa3op,
Led-MOHTaXHbIe 1 NYCcKo-HaNafa04HbIe PaboThl; NOCTaBKY 3a-
NacHbIX YacTeil, PEMOHT 1 CepBUCHOE 0BCNYXMBAHNE ra3004m-
CTHOr0 060PY/A0BAHNS; CTPOMTENLCTBO OOBLEKTOB «M0L, KIHOY».

B 2008 rogy «®UHIO» 3HaunTeNbHO yBENMYEHbl 00beMbI
NPOU3BOACTBA M CAENaH CePbE3HbIN Luar B TEXHUYECKOM ne-
peBoopyxeHne CemnbpaToBCKOro 3aBOAA ra3004MCTUTENb-
HOI annapaTtypel, B TOM Y1Che:

B BHEOPEHO 2 COBPEMEHHBIX JIEHTOUHO-MUMBHBIX CTAHKA;

B Oonee 18 eanHUL, CBApOYHOro 060PYL0BaAHMS;

B BHEZPEH HOBbIN CTaH 151 U3rOTOBNEHNS 3NIEMEHTOB OCa-
OVTENbHbIX 3NEKTPOAOB;

E 3aBepLlaeTcs NOCTaBka COBPEMEHHON 3apyDexHOn yc-
TAHOBKW NJIa3MEHHOI PE3KU.

[lns ob6ecneyeHnst BO3MOXHOCTY pa3paboTkm HOBLIX KOHCT-
pyKUMi1 razooumncTHoro obopyaosaHus B Havane 2008 ropa
Ha 6a3e «PUHIO» co3maH Hay4YHO-TEXHUYECKUA LEeHTpP
(HTL). HTU, no3sonnt MOAEPHU3NPOBATL BECb aCCOPTUMEHT
npoayKumm, KOTopas TPAAULMOHHO BbIMYCKAETCS Ha HALLEM
npeanpuaTMm — 3nekTPOPUIbLTPbI, PyKaBHble QUABLTPHI,
LMKJIOHBI M MOKpbIe annapartbl. McnblitaHns o6opyaoBaHus
Ha Hallei 3aBOACKOl CTeHO0BON 3KcnepuMeHTasbHol 6ase
HTL, nossonsetr BHOCWUTb KOPPEKTMBLI B MPOM3BOACTBO.

C co3naHreM Hay4yHO-TEXHUYECKOrO LIEHTPA NOSIBUIACh BO3-
MOXHOCTb MOC/1e LMKna He0OX0AMMbIX UCCNEL0BaHWIA BbIBO-
ONTb HA PbIHOK TEXHMYeckne pa3paboTku, He ycTynatoume
nyqwmm 3apybexHbiM obpasuam. Lukn mccneposaHumin
BK/tOYaeT B cebsi MCMbITaHWe OMbITHLIX 06pa3LL0B, N3roToB-
NEHHbIX B YCIOBUSIX PeanbHOr0 NPOU3BOACTRA.

WNccnenoBaHysa HanpasneHsbl:

W Ha pa3paboTKy aNeKTPOPUILTPOB C UCTIONBL30BaHMEM HOBbIX
0CaUTENBHBIX U KOPOHMPYIOLLWX 3NIEMEHTOB 3NIEKTPOAOB, a
TaKxkKe KOMMIEKTYIOLLMX U3AENWIA BEAYLLMX EBPONENCKMX DUPM,
N30NSTOPOB, MOTOP-PEOYKTOPOB, arperaTtoB NUTaHWs 1 ap.;

N Ha pa3paboTKy pykaBHbIX GUILTPOB, B TOM YKCIe C 60sb-
LLOI NoBepXHOCTLIO GunbTpoBaHus (6onee 10000 m2 ), oc-
HaLLEHHbIX:

y3namMu pereHepaumm pykaBoB ONTUMaNbHON KOHCTPYK-
umm, obecneynBatoLLIMMM 3KOHOMHOE PaCcX00BaHNE CXaTo-
ro B034yxa;

ObICTPOAENCTBYIOWMMMN  UMMYALCHBIMU  KJlanaHamu,
NMHEBMATNYECKMMU MPUBOAAMM (MHEBMOLMAVHAPAMU) BEAY-
LLIMX EBPOMNENCKNX NPON3BOOUTENEN;

MUKPOMPOLLECCOPHOM CUCTEMOM YNPaBAEHUS GUITETPOM,
KoTopas obecrneyvBaeT 3aAaHHbIl anropuT™M pereHepaumn
PYKaBOB (MOCNefoBaTENIbHOE OTK/OYEHME CEKLMI Mo rasy,
€Ccnn HeoOX0AMMO; NOAAYY MMMYNILCOB CXATOro BO3ayXa B
pykaga), ynpasneHue paboToin CUCTEMbI BbIFPY3KKM Mbln U3
dwnbTpa, HenpepbIBHO KOHTPOIMPYET HaNMYne N Heobxoam-
MYIO BESIMYUHY [ABAEHUS CXATOro BO34yXa B KianaHHbIX
CeKumsIxX, NOsSIBNEHNE KOPOTKOro 3aMblkaHusl Uv paspeiea B
SNEKTPUHECKMX LLEMSX UMMYNIbCHBIX KIAMaHOB, YPOBEHb 30J1bl
B OYHKepax v BblAaeT aBapuiiHbIiA CUrHan B cnyyae Henona-
[l0K, a Takxe obecneynBaeT cBa3b ¢ ACYTIN.

CtouT TaKkxe OTMETUTL OpraHM3auumio paboT Mo 3aLumTe aB-
TOPCKMX NPaB Ha HOBbIE M CYLLECTBYIOLLME TEXHUYECKME Pe-
LLUEHUSA 1 ra3oo4mcTHoe obopynosaHue. Tonbko 3a 2008 rog,
rpynna komnanuin «GUHIO» nonyymno 6onee 40 naTeHToB.

COBPEMEHHBIE JIEKTPOPUSBTPbI «PUHIO»

B komnaHum yaensietcst 60nbLIoe BHUMaHWe pa3paboTke Ho-
Boro obopynoeaHus. Ha yctaHoBKax a11eKkTpUYeckoi 04MCTKU
razoB 3A0 «OUHIO UHXXUHWUPUHI» BHeipsieT COBPEMEHHLIE
KOHCTPYKLMM 3nekTpodunsTpoB 5-ro nokoneHms AM61M ¢ me-
XanekTpoaHbIM warom 400 MM 1 BbICOTOI 3NeKTPoaoB A0 15 M
(18 M — nnga ayxapycHbIX anekTpodunsTPoB). Kpome anekTpo-




nnbTPOB 06LLENPOMBILLIEHHOMO HadHauYeHWs OAQ «DUHITO»
NPOV3BOAMT 1 NMOCTABASET BbICOKOTEMMNEPATYPHBLIE FOPU3OH-
TabHbIE MHOrOMOMbHbIE 3NeKTPOGUNLTPL! TUna YITM n 3T
NS OYMCTKU ra30B C BbICOKMM COAEPXaHUEM OKUCNOB CEPbI.
NmeeTca Taikcke TMNO-pasMeEpPHbIA Psif, CyXMX BEPTUKASIbHBIX
anekTpopunsTpoBs TMna YB, YBIT (a5 B3pbIBOONACHbLIX MPOU3-
BOZACTB), CneunabHble SNeKTPODUNLTPLI 41 OYMCTKM ra30B
dochopHbix nponssoacTs. B OAO «PUHIO» pa3paboTaHbl 1
BbIMYCKAIOTCS MOKPbIE 31EKTPODUNLTPLI 411 OYUCTKM ra30B OT
pasnnyHbIX a3P030M€ei 1 TymaHa CepHON 1 a30THOWN KUCNOTI.
Anextpodunstpel AF61M xapakTepuayiotcs Gonee HWU3KOM
METaINIOEMKOCTBIO MO CPABHEHUIO C @aHANIOMMYHBIMU TUNOPa3-
mMepamu annapatos OMA n OI'bM, nmeloLmx COOTBETCTBEHHO
war mexay anektpogamu 300 1 350 mm. KoHdurypaums npo-
duns anekTpoaoB 06ecneynBaeT oNTMManbHOe pacnpeaene-
HVE NO MOBEPXHOCTM OCAAUTENIbHOMO SNEKTPOAA M BbICOKUMA
YPOBEHb HANPSHXEHHOCTM SNEKTPUYECKOr0 NMONs B MEX3MEKT-
POLHOM NpOCTPaHCTBe. B HacTosLee Bpems BeayTcst paboThl
no MOAEPHU3ALMM OCAAMTENBHBIX ANEKTPOAOB C HOBLIM MPO-
dunem anemenTa. AnekTpodunstpsl «OGUHIO» KOMNeKTyOT-
€Sl UMMOPTHBIMW NPVBOAAMU MEXAHU3MOB BCTPSIXMBAHWS,
OMOPHO-MPOXOAHBIMW U30ASTOPaMM MPOU3BOACTBA BEAYLLMX
eBponencknx Gupm, arperatamum NUTaHUS HanpPsXXeHNeM
100—110 kB n cucremamu ynpasneHust upmol «<KRAFT», 4To
obecneynBaeT BbICOKYIO HafeXHOCTb W 3KCMayaTauyOHHYIO
9hGEKTUBHOCTb YCTAHOBOK ra3004MCTKM, a Takxke No3BONSET
3HAYNTENIbHO 3KOHOMUTL 3N1EKTPO3Hepruto (a0 50% Ha Heko-
TOPbIX YCTAHOBKAX). ANEeKTPOPUALTPLI NATOrO0 MOKONEHNS
No3BoJISIOT 00eCcneynBaTh 0CTaTOYHYIO 3anbIJIEHHOCTL MEHEE
30 mr/m3. YcTaHaBnvBaeMble arperartbl MUTaHUS OCHALLEHBI
COBPEMEHHON MUKPOMPOLIECCOPHON CUCTEMOIA YrpaBieHuUs,
KOTOpas aBTOMATUYECKU MOAAEPXKMBAET ONTUMANBHBINA YPO-
BEHb HaNpPsXXeHUs 1 Toka B nonsx anekrpopunsrpa. Lkadel
yNpaBsfieHNs1 UMEIOT COOTBETCTBYIOLLEE KOIMYECTBO BXOOO0B U
BbIXOA0B /151 KOHTPOJIS Pa3/vyHbIX MapaMeTPoB PaboThl aNek-
TPOGUNLTPOB (TEMNEPATYPbI, AABNEHUS, 3aMbIIEHHOCTH,
YPOBHS Mblnn B GyHKePax v Ap.) 1 060pyA0BaHUS, BXOASLLETO B
COCTaB YCTAHOBKM QYMCTKU ra30B, YNPaBNEHNs MEXaHU3Mamu
BCTPSIXVMBAHWS, MblNEyAAEHUS U MNbIIETPAHCNOPTa, a Takke
ana nogknodeHns kK ACYTII. MimeeTcs BO3MOXHOCTb Nepenaqm
[aHHbIX 0 paboTe YCTaHOBKM C UCMONb30BAHWEM MHTEPHETA.
KoHcTpykuus anektpodunstpos «PUHIO» npeaycmaTpriBaeT
BO3MOXHOCTb NMPOBEAEHUS BHYTPEHHUX OCMOTPOB U PEMOHT-
HbIX PabOT, YTO HEKOTOPLIE 3apYBEXHbIE KOHKYPEHTHBIE aHao0-
1 OCYLLEECTBUTb HE MO3BONSIOT.

HOBEWLWME KOHCTPYKTUBHbIE PELLEHUS
MO PA3PABOTKE 3JIEKTPOAOB
QNIEKTPODUJILTPOB «PUHIO»

OcaguTtenbHbie 31€KTPOAbI

B oTeyeCTBEHHOM U MUPOBON MPaKTUKE LUMPOKOE NpUMe-
HEHVE HALLAW LUIMPOKOMONOCHLIE OCAAUTENbHBLIE NIEMEHTHI.
B annapartax npoussoactea OAO «PUHIO» ncnonb3osancs
npodunb CHC-640. NMpenmyLecTBO LUMPOKOMNONOCHBIX 3Ne-
MEHTOB 3aKJ/IIOYAETCS B 3KOHOMMWU 3aTPaT NPU N3roTOBAEHNM
1 MOHTaxe. BmecTe ¢ TeM, NMPUMEHEHNE TaKUX 3NEMEHTOB
CBSI3aHO C cobnioaeHmemM psaaa TpeboBaHniA, KOTOpbIe Che-
JOyeT oCyLecTBNATb A1a 3GPEeKTUBHOM U LONrOBEYHOW pa-
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60Tbl. K HUM OTHOCWTCS COXpaHeHne reoMeTpun aneMeHTa
rocne M3roToBNeHUs 1 Npu cOopke B anekTpom, obecneye-
Hue TpebyemMoro ypoBHS AMHAMUYECKUX YCKOPEHUIA, AOCTa-
TOYHBIX 419 YAANEHUS C 3NEMEHTA NblW, COXPaHEHWE M0C-
KOCTHOCTV 31eKTPOAa NPV yAAPHBIX HArpy3kax, COXpaHeHne
LLeNOCTHOCTY KOHCTPYKLMN NPW ANIMTENBHOM 3KCMayaTaLmn.

KoHcTpykTrBHOI 0co6eHHOCTLI0 Npoduns CHC-640 senseT-
CS BbIMOMIHEHVE €0 KPAEB MO CEYEHMIO B BUAE KPIOKA AJ1s CO-
e[MHeHNs B 3aLlen C COCeHWM 3/1IEMEHTOM 1 00pa3oBaHMEM
HENPEPLIBHOW MJI0CKOCTU NPy cOOpPKe 0CaaMTENLHOMO 31EKT-
pona n3 anemeHToB CHC-640. lNpakTrka NpUMEHEHNS Takmnx
9NEKTPOOB Nokasana psf HeJoCTaTKOB, MPUCYLLMX SNEMEH-
Tam CHC-640:

B MOHVKEHHBIV YPOBEHb AMHAMUYECKUX YCKOPEHUIA, HEOBXO-
OUMBIX 47191 YAANEHUs MbUn C SNeMEHTOB. [prynHa — HepocTa-
TOYHAS XXECTKOCTb KpaeB Npoduss, MPMBOASLLAS K HU3KOUACTOT-
HbIM  KONebaHMAM, Ha KOTOpble PacXOAyeTcs YacTb YAAPHON
3Heprm. K Tomy xe HM3KOHaCTOTHbIe KoNnebaHus C NOBbILLIEHHOM
AMMIMTYAOM NPUBOAAT K HAPYLLEHUIO SNEKTPUHECKOrO pexumMa
nosist anekTpodunsTPa U notepe 3OPEKTUBHOCTN OHUCTKY;

B KOHCTPYKTMBHast ocoBeHHOCTb anemeHToB CHC-640 He
NO3BOJIIET NMIOTHO 3aUKCUPOBATL Kpasi NPoduIa Ha Nono-
cax 6ankn BCTPSXMBAHUS, YTO MPUBOAUT K CHUXEHMIO AMHA-
MUKW 3nekTpoaa 1 konebaHusimM KpaeB, a Takke K noTepe yc-
TOMYMBOCTM SNEMEHTA B BEPTMKAIBHOM MOJIOXEHUM, NPUBO-
JsiLLee K HAPYLLEHWIO MEXANEKTPOAHOIO PACCTOSHNS.

C yyeTom aHanmsa HegocTaTkoB anemeHToB CHC-640 B Ha-
cTosLlee Bpems paspadboTtaH anemeHT 3P-640. HoBbii ane-
MEHT UMEET CeayloLMe KOHCTPYKTUBHbIE OCOBEHHOCTHU:

B kpas anemeHTa 3P-640 BbINOSHEHLI B BUAE XECTKOrO
KOpo6YaToro 3amMKHyTOro NPOGUIS WMUPWHOKN, PaBHON LUK-
PpUHE cpegHer YacTu anemeHTa. XXecTkoCTb Kpaes B ABa pa-
3a BbiWwe No cpaBHeHmio ¢ CHC-640;

B 3nemeHT 3P-640 nMeeT yMeHbLLIEHHYIO MO CPABHEHUIO C
CYC-640 pnmHy npoduns, 4TO NO3BONIAET pacnonaratb ane-
MEHTbI B 0CaAMTENIbHOM 31IEKTPOAE C HEKOTOPBLIM 3a30P0M;

W 015 Gukcauum anemMeHToB Mexay coboii no BeicoTe npu
cbopke 0CaaMTENBLHOrO 3NEKTPOLAA UCMONb3YIOTCSH Creum-
anbHble QUKCUPYIOLLIME MAACTUHBI.

KoHcTpykTMBHBIE 0CcOBEHHOCTU anemMeHTa 3P-640 patoT
pan, TEXHUYECKMX MPEMMYLLECTB N0 CPABHEHUIO C MPUMEHE-
Huem npoduna CHC-640:

H [OUHaAMUYECKME YCKOPEHWS MO pes3ynbrataMm 3aMepoB
BO3POC/M He MeHee 4yeM Ha 20%, 4TO NO3BONSET CHUXATb
nnbo ypoBEHb YAAPHOro BO3AEWCTBUSA, OO ero 4acToTy,
NOBbILLIAS TEM CAMbIM J0NrOBEYHOCTb MEXAHWNYECKOWN CUCTe-
Mbl OCaAMTENIbHOrO 3N1EKTPOAA;

B NJIOCKOCTHOCTb OCAAUTENBHOMO 3NIEKTPOAA, ONpeneseH-
Has Mo OTKJIOHEHMIO Pa3MEPOB OT OCEN, HE MEHEE YeM B 2,5
pasa BblLLUEe MIOCKOCTHOCTU 0CAAMUTENBHOMO 3N1EKTPOAA, CO-
6paHHOro u3 anemeHtoB CHC-640. 310 0OGCTOATENLCTBO
NMO3BOSIMIIO UCKOYUTL MPABKY SNEMEHTOB NPY MOHTaXe U
COKPaTMTb BPEMSI MOHTAXa;

W amnaMTyAa HU3KOYACTOTHLIX kKonebaHuiA MNocKoCTM oca-
OMTENBHOTO 2N1EKTPOAA Nocne yaapa no H6anke BCTPSXMBA-
HWUS HE MEHEE YEM B S pasa HUXE;

H pacyeTHas AONrOBEYHOCTb OCAAUTENBHOMO 3/1EKTPOAA,
OonpefeNieHHas C y4eTOM CHUXEHWSI YPOBHS YOAPHOro BO3-
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[eNCTBMSA 1 HU3KOYACTOTHbIX konebaHuii 6onee yem B 3 pasa
BbILLIE MO CPaBHEHMIO ¢ anemeHTom CHC-640;

B popma npoduns anemeHta 3P-640 ynpoLuaeT ynakosky
9/IEMEHTOB B KOHTENHEP C rapaHTUen COXpaHeHUs LIeNoCT-
HOCTV NakeTa Ha MOHTAXHOW NAoLAaKe;

B 3aMKHyTble kpasi npoduns anemerTa 3P-640 no3sonsot
CHMXaTb OTpULATeSbHbIA 3G@EKT OT BTOPUYHOMO YHOCA.

AneMeHTbl 0caamMTeNbHLIX anekTpoaos AP-640 narotasnu-
BAIOTCH HA HOBOM COBPEMEHHOM MPOMUIMPOBOYHOM CTaHE.
B0O3MOXHOCTM CTaHa, CO34AHHOr0 HA OCHOBE MOCNELAHMX Ha-
YYHO-TEXHUYECKMX AOCTUXEHNIA, MO3BONSIOT BBIMOJIHATL Kpas
npodwunsa ¢ pagnycom 3armba He 6onee 3 MM, YTO co3paeT
JOMNOSIHATENbHBIE NPENMYLLIECTBA MO XECTKOCTU CO3AAHHOMO
npoduns N0 CPaBHEHMIO C 3NeMEHTaMU, HanpuMep, 3apy-
6exHol GUpMbl «AnbCTOM» (paanyc rmbkn — 6,5 mm).

PaspaboTaHHasi KOHCTPYKUMS B3avMO3ameHsiema C afe-
mMeHTamu CHC-640 n MoxeT ObITb MPMMEHEHA B KAYECTBE 3a-
NnacHbIX YacTen Ona akcnayaTupyemblix annapaTtoB (3lA,
OIrBM, 3rb1M, 3B v gpyrue, roe npumensincs CHC-640).

MpumeHeHne anemenToB 9P-640 no3sonseT paspadathl-
BaTb 3N1EKTPOPUALTPbI C MOBLILLEHHBIMU TEXHUKO-3KOHOMMU-
4ECKVMMM NMoKa3aTeNsMm.

KoHCTpyKUmMm anekTpodunsTPOB C HOBBIMU 3NIEMEHTAMU 3a-
LUMLLIEHBI MATEHTAMK, YTO CO34AET NPUOPUTETHLI HA U3rOTOBNE-
HWe 1 NOCTaBKy annapaTtoB ¢ pa3paboTaHHbIMM 3NIEMEHTAMM.

KOPOHUPYIOLLUUE SJIEKTPOAbI

B HacTosiLLee BpeEMS B OTEHECTBEHHON ra3004nCTKe U Be-
AywyMmn 3apybexHsIMM dUpMaMmn LUIMPOKO MCMONb3YITCS
3JIEMEHTbLI KOPOHMPYIOLLMX 3JIEKTPOL0B C PUKCUPOBAHHBIMU
TOYKaMM KOPOHMPOBaHUSA (1rnamun), kak Hanbonee addek-
TMBHbIE MO CPAaBHEHWUIO C MPOBOJIOYHLIMU WX CrMpanb-
HO-NPYXUHHBIMU KOHCTPYKLMSIMU.

AHann3 nNpoBeAeHHbIX MCCNeaoBaHnin no paspaboTtke ane-
MEHTOB NOKasaJi, 4TO UMbl LOSKHbI BLINOAHATLCSH C BO3MOXHO
ManbIM PaguyCoM KPMBU3HbI, @ KOHCTPYKUMS 3N1IeMEHTA LLOJIX-
Ha obecrneynBaTb CoOXpaHeHne GOPMbI dN1eMeHTa 1 ero pac-
NONOXEHNE B MEX3NIEKTPOAHOM MPOCTPAHCTBE NPV A nTeNb-
HOIM aKkcnnyaTaumu. B oTe4eCTBEHHbIX 31EKTPODUILTPAX LUK-
POKO UCMOJb3YIOTCH JIEHTOYHO-MrOMbYaThle U NEHTOYHO-3Y0-
yaTble anemeHTbl. KOHCTPYKTMBHAs OCOBEHHOCTb NEHTOM-
HO-Urofib4aThbIX 3/IEMEHTOB 3aK/I0HAETCH B TOM, YTO DUKCU-
POBaHHbIE TOYKN KOPOHMPOBAHMS 0OPa3yoTCs NPY BbiLUTaM-
MOBKE Mook U3 NEHThbl 3NeMeHTa C NOCNeayoWmM UX OTru-
60OM NepneHanKyNISPHO K MOBEPXHOCTW aneMeHTa. Mpu aTom
[Nsi KOMMNEHcaUMy ocnabneHnst ceveHnst NpY BbILUTaMMNOBKaX
JIEHTOYHO-UrONLYATLIE 3NIEMEHTHI BbIMNOHSAITCS XECTKUMMU,
4TO CHUXAET aMMnnUTydy HU3KOYACTOTHbIX KonebaHuiA, Takum
006pa3om, NOBLILLIAETCA COMPOTUBASIEMOCTb KOHCTPYKLUM B~
OpauyoHHbIM Harpy3kam. JIEHTOYHO-UroNbYaThie 3NeMEHTHI,
Kak npaswio, YCTaHaBIMBAIOTCA Uroskamm K niIoCKOCT Oca-
OVTESbHbIX 3NEKTPOLOB, a NIOCKOCTb NEHTLI 3fIeMeHTa pac-
nonaralT B MNJOCKOCTU pamMbl KOPOHMPYIOLLErO 3nekTpoaa.
[NpakTuka NpYMeHeHns Takmx 31IeMEHTOB Nokasasna pag Heno-
CTaTKOB, MPUCYLLMX NEHTOYHO-UrObYATLIM KOHCTPYKUMAM:

B 00pa3oBaHMe Ha NoJsIkax OTOrHYTLIX UFOJIOK CII0S MblN 1
HEOTPSAXUBAEMBIX OT/IOXEHWUA, YTO NPUBOAUT K YBENUYEHMIO
paguyca Urosok 1, CnefoBatesibHO, K CH/XEHMIO ee SMUCCU-

OHHOI CNOCOBHOCTM 1 3D PEKTMBHOCTI O4MCTKM annapaToM;

N NOBblLLEHHAs METaNN0EMKOCTb 3IEMEHTa, CBA3aHHas C
XECTKON KOHCTPYKUMEN anemeHTa, TpebyeT AONOSHUTESNb-
HOW yOapHON 3Heprun Ans OTPSXMBaHNS Nblu;

B HepaBHOMEpPHAA HaTAXKa JIEHTOYHO-UroNbyaThiX 3se-
MEHTOB MOXET NPUBECTU K BbIXOAY MX 13 MNOCKOCTU KOPOHK-
pyloLLLEro anekTpoga (BbiNy4mMBaHuWe), W, Kak cneacreme, K
HapYLUEHMWIO 3NEKTPUYECKOro pexunma paboThl Nons anekT-
pPOGUALTPA N CHUXEHNIO ero 3P dEeKTUBHOCTY;

M 1PV BbILLITAMMNOBKE UrONOK U3 NIEHTbI C NPUMEHEHUEM CY-
LLECTBYIOLUMX N U3BECTHbIX TEXHONOMMYECKMX CPEACTB He
obecneymBaeTcs Tpebyemblii paanyc KpUBM3HLI, @ OTrUbb
TOHKMX UrOI0K MOTYT MPUBECTM K UX NOJIOMKaM.

B oTAnumMe OT NEHTOYHO-UrOMbYATLIX NEHTOYHO-3yO4aTble
3/IEMEHTbl U3rOTaBNUBAIOTCH MyTEM yAaNeHus npu LwTam-
MOBKe 4acTV MeTasia C KpaeB NeHThI, Npyu aTom 0bpasyeTtcs
NIOCKUIA 3NEMEHT C BbICTYNAIOLLMMN HA HEM C ABYX CTOPOH
Urofib4aTbiMM HaKOHEYHUKAMMU.

MpenMyLLECTBO JIEHTOYHO-3YBUATLIX NEMEHTOB 3ak/toya-
€TCs B cliefyloLem:

ENOHMXeHHas 0o 43% MeTannoeMKOCTb KOHCTPYKLUMN 3ne-
MEHTOB 06ecrneynBaeT BO3MOXHOCTb CHUXEHUS BENUYUHBI
YAAPHOro MMMynbca Anst OTPSXMBAHUS NbUIA U, TEM CamblM,
MNoBbILLEHWE [OArOBEYHOCTH Bonee YeM B 3 pa3a;

B fedopMaLms 31IEMEHTOB B PpaMe KOPOHMPYIOLLEro aek-
TPOAA NPW UX YCTAaHOBKE MUrMamm K NIOCKOCTN OCaAUTeNbHO-
ro 3/1eKTPO4a He NPUBOAMT K BbIXO4Y SNEMEHTOB 13 NJIOCKO-
CTM 3M1eKTPOaa;

B OTCYTCTBUWE OT/IOXEHWNIA MbIAN HA UTOJIbYATHIX HAKOHEYHM -
kax o6ecrneynBaeT NOCTOSAHHbIN 3NIEKTPUYECKMIA PEXUM pa-
60ThbI annapara;

M KOHCTPYKUMS NNEHTOYHO-3YBYaTOro 3NEMEHTa NO3BONSET
rapaHTMPOBAHHO U3roTaBMBATbL UrObYaTble HAKOHEYHUKM C
pasnMyHbIMU paanycamMu KpUBU3HbLI GUKCUPOBAHHbLIX TOYEK,
obecneyrBas MakcuMarbHyo 3 deKTUBHOCTb B 3aB1CMMOC-
TW OT MApPaMETPOB MbINIEra3oBoro NOTOKa M HAOEXHOCTb anna-
paTta npv OAUTENLHOW aKcniyaTaumu. B HacToswee Bpems
OCBOEHO NMPON3BOACTBO NEHTOYHO-3y04aTLIX 3N1EMEHTOB C OC-
TPLIMU UrOSIKaMU. INEKTPOPUALTP, YKOMMIEKTOBAHHBIV TaKu-
MW 3/1IeMEHTaMK, 06eCrnedrBaeT CHKeHMe BbIOPOCOB A0 3-X
1 Gonee pa3 3a CYET UHTEHCMUKALMM KOPPOHOro paspsaa.
MpOoMBbILLNIEHHOE BHEAPEHWE IEHTOYHO-3yO4aTLIX 3NIEMEHTOB
C MaJibiM PagvycoM KPUBU3HBI Ur0JIbYaTbIX HAKOHEYHUKOB Ha
nepeom none anektpodunsrpa Arb1M2-28-9-6-3 MarHuTo-
rOPCKOro LLEMEHTHO-00XMIOBOr0 3aBoja NO3BOJWIO YBENU-
YnTb TOK KOPOHHOrO paspsza B 1,8 pa3a npu NOBbILLEHHOM
BXO[HOW 3anbleHHOCTU 1 06eCneynTb CHUXEHME BbIGPOCOB
[0 Tpebyembix HOPMaTMBOB. Takum 00pa3oM, NpPUMEHeHWe
HOBBbIX JIEHTOYHO-3YBYaTbIX 31EMEHTOB B KOHCTPYKLIMAX 31EK-
TPOOUILTPOB MNO3BONISET UHTEHCMPUUMPOBATL NPOLECC
OCaXAEHUS NbINK, B TOM YMACAE MPY NOBbILLEHHON KOHLIEHTPa-
LYK B ra3e MeKOAMCNEPCHON Mblin. JTO ABNSIETCS OCHOBOM
NSt pa3paboTky 3NeKTPOPUNLTPOB C MOBbILUEHHBIMW TEXHN-
KO-3KOHOMUYECKUMM XapakTepncTmkammn. KOHCTPYKLMS anek-
TpOhUNLTPA C NPUMEHEHNEM NEHTOUYHO-3YO4aTLIX 31EMEHTOB
KOPOHUPYIOLLNX 3NEKTPOOOB, BbINOAHEHHbIX C ManbIM pajuny-
COM KPVBU3HbI Urofib4aThiX HAKOHEYHWNKOB, 3aLUMLLEHa NaTeH-
ToM PD Ne 72421, nateHtoobnagarens 3AO «PUHIO NHXU-



HWUPWHI», 4TO co34aeT NpuopuTeETLI MO U3rOTOBAEHWNIO U NO-
CTaBke annapaToB C STUMWN 3/IEMEHTAMM.

PYKABHbIE ®UJIbTPbI

B BbiGope Hanbonee 3KOHOMUYHOrO Ccriocoba O4MCTKM ra3oB
npv peLleHnn BONPOCOB ra3004mCTKM BCE Yalle nepsoe Me-
CTO 3aHUMAIOT pykaBHble GUALTPLI. B KaXA0M KOHKPETHOM
Cnyyae nepeyeHb apryMeHTOB B NMOMb3Y NPUMEHEHNS PyKaB-
HbIX GUIIBTPOB MMEET CBOIO CNELMUKY, HO CPean HX MOXHO
oTMeTUTb 00wWme. Ha addekTMBHOCTL paboThl pyKaBHbIX
$GUNLETPOB MaNo BANSIOT TakMe XapakTEPUCTUKM MblIn U ra3a
Ha BXOJEe B annapar, kak yaeSibHoe 31eKTpUYeckoe Conpo-
TUBMIEHNE N FPAHYNIOMETPUYECKUIA COCTaB MNblIN, BAAXHOCTb
rasa, KOHLEHTPaLMs MblY B O4MLLIAEMOM ra3e u apyrue, He-
nocpencTBeHHbIM 06pa3oM BAMsiiOLLME Ha paboTy anekTpo-
GUNLTPOB. BaxHbIM (GakTOPOM SBSETCS TAKXE U TO, 4TO NPO-
MBILLIEHHOCTb MpepJiaraet cerogHs GunsTpoBasbHbIE MaTe-
pvianbl, crnocobHbIe MIMTENBHO U C BbICOKOW 3DPEKTMBHOC-
TbiO OYMLLATL radbl Mpu BbiCOKON Temneparype (oo 250 °C) n
copepxalime XMMMYeCk akTUBHbIE KOMMOHEHTBI.

Mbl MOCTaBnsieM pykaBHble GUILTPbI Pa3HbIX TUMOPa3MEPOB
C 0BpaTHOM NPOAYBKON MU MMMYNLCHOW pereHepauyeit pyka-
BOB, NPon3BoanTeNbHOCTLIO 0T 500 M3/4 oo 1 000 000 m3/4 1
6onee. Mpu CTPOUTENLCTBE pyKaBHble GUILTPLI TPEBYIOT
MEHBLUNX KanuTasbHbIX 3aTpat. CTOMKOCTb GUALTPOBANBHBIX
anemMeHToB obecneymBaeT pPaboToCnoCOBHOCTL PYyKaBHbIX
dunbTpoB 6Ge3 3aMeHbI PYKaBOB He MeHee 3—5 NeT, a B HEKO-
TOpbIX crydasx 1 6onee. PykaBHble GULTPLI NPOCTLI B 06CHY-
XVBaHUM 1 ynpaeneHun. B Poccum ncnonb3yioTcs pykaBHbIE
GUNLTPBLI B OCHOBHOM C UMIMYNILCHOM NPOAYBKOM, OJHAKO, 3T0
HEe eOVMHCTBEHHas CYLLECTBYIOWAsA KOHCTPYKLUMS PYKaBHbIX
unbTPOB. BHMaHUs 3acnyXMBatoT pykaBHble GULTPLI C 06-
PaTHOW NPOAYBKOW: OHWU UMEIOT PA, NONOXMTENBHBIX MOKa3a-
Tenew, CPeay KOTOPbIX — BO3MOXHOCTb M3rOTOBIEHNS PYKaB-
HbIX QWUILTPOB C MOBLILEHHON MOBEPXHOCTHLIO GUILTPALMK
(10 000—20 000 m2 1 Bonee); 3aMeHa PyKaBOB ¥ pereHepaums
GUNBETPOBASIbHBLIX 31EMEHTOB B Taknx GUALTPAxX OCYLLECTBISA-
€TCs NnpoLye, YeM B annaparax ¢ UMMySbCHON pereHepaumnen.

KnioueBble oTnnumns pykaeHbix Gpunstpos «GUHIO» oT aHa-
JIOroB:

B OuncTKa ra3oB Kak OT BbICOKOabpaauBHbIX Nbiiei, Tak 1 0T
MNbINen C NOHMXEHHON HacbINHOWM NNOTHOCTLIO 0,2—0,5 T/M3;

B BO3MOXHOCTb OTKIIOYEHNS CEKUMIA MO rady (BXOL U Bbl-
X0fl) ANs NpoBefeHns NPoPUNakTUYeckmx paboT 1 3ameHbl
pykaBoB 6e3 0CTaHOBKW NPOV3BOACTBA;

B PasnuyHble MeToabl pereHepauum GusTPOBaNbHBIX Py-
KaBOB, 9/1EKTPOHHbIE BI0KN KOHTPONS U yNpaBieHns pereHe-
pauvei;

B KomnnekTtaumsi [ONOSHUTENbHBIM 000pYAOBaHMEM, B
TOM 4YmMclie OTCEKarLWyMM YyCTponcTBaMmn Ha ByHkepax (Mu-
rasakamu, Wian30BbIMU NUTATENSMI), BCTPOEHHbLIMU B OYHKe-
pa BMHTOBBIMWU KOHBEMEpPaMu, Onopamu, KOMMIPeccopamu,
BO30yx0COOPHMKAMMU, 1 T.A.

Mpy npoBefeHUN PEKOHCTPYKLNA 3NeKTPODUNLTPOB KOM-
nanuein «PUHIO» 4acTo NCMONb3YIOTCA CYLLECTBYIOLLME KOP-
nyca anekTpodunsTPOB, B KOTOPbIE YCTAHABNNBAETCS BHYT-
peHHee 060pyAoOBaHME PyKaBHbIX GUALTPOB. 3a CYET 3TOr0
OOCTUraeTcs CyWeCTBEHHAss 3KOHOMUS  (DUMHAHCOBLIX
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CpeAcTB Ha NPOBeAeHNE PEKOHCTPYKLMK, @ TakKe Nponcxo-
[T pe3Koe COKpaLLEHNE CPOKOB PEKOHCTPYKUMK. BonbLuioe
KONMYECTBO PYKaBHbIX GUMLTPOB Pa3HbIX TMMOPa3MepPOB, B
TOM 4uChe, crneumansHo pa3paboTaHHbIX NOA YCIoBUS 3aKas-
YKKOB, XXEroiHO BBOASATCS B 9KCNyaTaLMIO NPy y4acTm Ha-
LIMX creumanncToB. B nocnemHve rofbl KOMMNaHUs akTUBHO
paspabaTbiBaeT 1 BHEAPSET HOBbIE KOHCTPYKLUMM PYKABHbIX
OUNBLTPOB ONA PA3NMYHbLIX TEXHONOrMYECKMX NPOLECCOB Ha
MeTanypruyeckmx NpPeanpusTaX U LEMEHTHbIX 3aBOAaX.

PEKOHCTPYKLUA CYLLECTBYIOLLNX
YCTAHOBOK TrA3004YUCTKU

OCHOBHbIM €MocoboM MoBbILEHWS 3DPEKTUBHOCTU YCTaHO-
BOK O4MCTKM ra30B SABNSIETCA UX KOPEHHAs PeKOHCTPyKuus. Ha-
LA KOMMaHWsa npeanaraeT PEKOHCTPYKUMIO YCTAHOBOK SMEKT-
POPUNLTPOB C MAaKCUMASTbHLIM COXPAHEHWEM CYLLECTBYIOLLMX
NOCTaMeHTOB, (PYHOAMEHTOB, MCMOb30BaHNEM CYLLECTBYIO-
LLWIX KOPYCOB NPW 3aMeHe BHYTPEHHEr0 MexaHM4eckoro 060-
PYAOBaHMS 3neKTPOdUNILTPOB Ha HOBOE. [pr 3TOM MOryT ObiTh
NPUMEHEHbI BApUaHTbl YBENNYEHUS BbICOTbl OCAAUTENbHbBIX
3NeKTPOAOB C HapalLMBaHMEM KOpyca 1 YBENNYEHNS JINHI
aKTVBHOW YacTu anekTpodunsTpa. Beibop ontmansHoro pe-
LweHust 00ycnoBneH MHOMVMKU OBCTOSTENLCTBAMU, XapakTep-
HbIMW [11 KaXKA0ro npeanpustus. B psae cnydaes apdexTus-
HbIM peLleHEM MOXET ObITb YCTAHOBKA Ha CYLLIECTBYIOLLIX M0-
CTaMeHTax ABYX-TPEX PSAOM CTOSLLMX 3NeKTPODUILTPOB Of-
HOr0 HOBOIO 3NEKTPOPUNLTPA, CYLLECTBEHHO MPEBOCXOsLLE-
0 MO TEXHUHECKUM XapaKTEPUCTUKAM 3aMeHsIEMbIE annaparbl.

OKOHOMUYECKM BbIFOAHLIM CNIOCOBOM PE3KOr0 YMEHbLLIEHMS
BbIOPOCOB BpedHbIX BELLECTB B aTMOCGHEPY B HEKOTOPLIX CIly-
yasx SBFAETCH PEKOHCTPYKLUS 3N1EKTPODUILTPOB B PYKaBHbIE
GUNLTPLI C MCNONb30BaHVEM CYLLECTBYIOLLMX KOPMYCOB U
BCMoMoratesisHoro 06opyaoBaHus. Beibop onTMMansHoro pe-
LWEHNa OJI9 KaXA0ro Npeanpuatns npousBoaUTCS C YYETOM
KOHKPETHBIX YC/IOBUIA 1 TEXHONOMMYECKMX NMapameTpoB paboThl
YCTaHOBOK ra3oo4mcTku. Komnarus «PUHIO» ocHalaeT ycTa-
HOBKM ra3004MCTKM COBPEMEHHbLIMU KOHTPOJIbHO-U3MEPU-
TenbHbIMU Npubopamun (aaTyvkamu, nbijieMepamu, razoaHa-
nu3atopamm), o6opynosaHneM anektponutaHus, ACYTI HUX-
HEro v BepPXHero ypoBHs. [ns TpaHCNOPTUPOBKM YIOBIEHHLIX
BELLECTB KOMMaHWUA NMPUMEHSIET Pa3/IMYHbIX TUMblI COBPEMEH-
Horo 060pya0BaHMS: OTCEKaloLLMe YCTPOMCTRA; A03VpyloLLme
YCTPOWCTBA; BUHTOBbIE KOHBENEPDI; CKPeBKOBLIE KOHBEWEPHI;
Tpyb4aThle KOHBENEPbI; MTHEBMOTPAHCMOPT; BAKYYMHBbI TPaHC-
nopT; aspoxenoda u ap. OgHUM 13 HanpaeneHUiA AeATENBHO-
CTW KOMMaHWK SIBNSeTCs Nnoadop, KOMMeKTaums, Npon3Boa-
CTBO M MOCTaBKa 3anacHbIX YacTeli K NblerazoouncTHomy 060-
PYLOBaHWIO (Y3/10B U JeTanein anexTpopuisTpoB, PykaBHbIX
GUNLTPOB N NPOYMX aNNapaToB O4YUCTKK, B TOM Y1che K 06opy-
[OBAHMIO CHATOMY C NMpou3BoacTBa). Mbl Takxe npensiaraem
CBOM YC/yrvi N0 NPOBELAEHWIO NPEANPOEKTHbLIX 06Cen0BaHNIA
MMEIOLLIErocs MNblNera3ooynMcTHoOro 060pya0BaHUS Ha TeppU-
TOPWK 3aKazunka — AJist coopa NCXOAHBIX AaHHbIX, BbIPabOTKM
TEXHUYECKUX PELUEHWIA U NOArOTOBKM 3a0aHus Ons NpoekTu-
poBaHus. [pynna komnanuii «@UHIO» rotoBa NpegocTaBNsaTh
3akasurky He TONIbKO anmapatbl QYACTKU, HO U KOMIIEKC KOH-
CaNITUHIOBbIX Y MHXWUHUPUHIOBLIX YCAYT, @ TakKe CEepPBUCHOE
o0cnyXunBaHme ra3oo4McTHOro 06opyaoBaHuS.
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