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DHeprus HeoOXouMa HaM IS )KU3HU, MBI HCIIOJIb3YEeM aKKyMYJISITOPBI KaXIbIH IeHb, ¥ BPST JTX
YK€ BO3MOXKHO XUTh 0€3 aKKyMyJSITOPOB M JAPYTHUX HakomutTenei sHepruu. I eKTUBHOCTH
paboThI FHEPTOCKCTEMBI MOXKET OBITh TOBBIIIECHA 33 CYET aKKYMYJIHPOBAHHUS U30BITKOB YHEPTUH B
NIEPUOJIbI CHUYKECHUS TIOTPEOJICHHS (HOUHOE BPEMs) U €€ UCIIOJIb30BaHHS B YaChl MAKCHMAaJIbHOTO
notpebnenust (gHeBHoe Bpems). OcoOeHHO akTyaldbHa 3Ta mpobiema i BO30OHOBISEMOI
SHEPreTUKU. DHEPrus, BhipabaThiBaeMasi BO30OHOBIISIEMbIMU UCTOYHHUKAMH YHEPTUH, TOCTATOYHO
3aBUCUT OT IMOTOJHBIX YCIIOBHIA, IOITOMY CYHIECTBYET MpOOJeMa B BhIPABHUBAHHU CKOPOCTH
NOTpeOICHUS DHEPTUHU.

Jnis 3axBaTa DHEPTUM 3a KOPOTKHH TNPOMEXKYTOK BPEMEHH C IIENBI0 €€ HCIOJIb30BaHHUS B
JabHEHIIIEM JOCTYIHBI caMble pa3HbIe CPEICTBA U TEXHOJIOTHH. CHCTEMBI aKKyMYJTUPOBAHHS
DIIEKTPUUYECKOW W TEIUIOBOW SHEPTHH SBISIOTCS HamOoJiee paclpOCTPAaHEHHBIMH, TaK Kak
00TajafoT Ka4yecTBOM HAJEKHOCTH W CTAOMJIBHOCTH. B HacTosimiee Bpemsl MPUMEHSIOTCS
CJIEAYIOIINE CIIOCOOBI aKKyMYJTHUPOBAHHS DHEPTUU: TEIUIOBBIC, XMMUYECKHE, JIIEKTPHUECKUE, B
¢dopMe NOTEeHIMATBHON WM KHHETHYeCKO# sHepruu. Kinaccnukaius TerioBbIX akKyMyJISITOPOB
1o (pu3MYecKkuM MpUHIMIIAM aKkKyMynnpoBaHus: TerioeMkocTHble (TEA) (kamenb, Bosa, rpaBuit
U T. I1.); aKKyMYJIATOPHI ¢ (pazoBbiM nepexoaoM (ADII) (mepexo ¢ KUAKOTO B TBEPIOE COCTOSTHUE
¥ Ha000pOT, aKKyMYJIMPOBaHUE TEIUIOTHI IUIABJICHHUS ); TEPMOXUMUYECKHE akKyMyaTopsl (TXA)
(mpuHLIMO paboThl TXA OCHOBaH Ha AaKKyYMYJIUpPOBaHMM SHEPIUH, KOTOpas IMOIJIOLIAeTcs M
0CBOOOXKJaeTCsl MPH Pa3pblBe U CO3JaHUM MOJIEKYJSIPHBIX CBSI3€ B MOJHOCTHIO OOpaTHMBIX
XUMHUYECKHX peakuusx (rinaydepoBas coiib). [IpumMepoM MOXKET MOCTYKHUTh NMPOEKT KOMIAHUU
Affiliated Engineers. XpaHeHue TemjoBOH SHEPrUU MOAJIEPKUBAECT CTPATETHIO OTPaHUYCHHUS
MUKOBBIX Harpy30K, HAaKaIUIMBAast OXJIAXIECHHYIO WK HarpeTyio BOAY, BEIPAOOTaHHYIO B IEPHOIbBI
c Oosilee HU3KMM MOTPEeOJICHUEM DJIEKTPOIHEPTUH, Ui HCIOJNb30BaHUS B IMEPUOABI ¢ Oosee
BBICOKOW Harpy3Komu.

AKKYMYJIHpPOBAaHUE JIIEKTPUYECKOW DSHEPIrUM OCYUIECTBIAETCS 4Yalle BCEro C IMOMOUIBIO
AIIEKTPUYECKUX aKKyMYJISITOPOB U TOIUTMBHBIX syeek. Hampumep, B ruaposHEpreTHke B BUIE
3aracoB BOJIbI B BOJOXPaHWINLIE.



Tak kak mpeoOpazoBaHHE TeEIIO—paboTa 37eCh OTCYTCTBYET, 3()(PEKTUBHOCTH TOIIMBHBIX
3JIEMEHTOB HE MOAMAJAeT IO, OTPaHUYEHHUE BTOPOTO 3aKOHA TEPMOJMHAMHKH. TeopeTHuecku
KIIJ mpeoOpa3oBaHusi XMMHYECKOW HSHEPruy B SJICKTPUUECKYyI0 MokeT npocturate 100 %
(paxTuuecku oxono 40 %). 3a mocienHee AecATHICTHE HanbOOJiee MAacCOBOE HCIIOIH30BAHHE
YCTAQHABJIMBAEMBIX CHCTEM HAKOIJICHUS SHEPIHM TPHILNENCS Ha JJIEKTPHUYECKUE CHCTEMBI
(akkymynsTOpHBIC OaTtapen u KoHJeHcaTtopsl) [4]. B kauectBe npumepa 3¢ dekTuBHON Oartapen
MOYKHO TIPUBECTH Ty, uyT0 noctpous Mnon Mack (Elon Musk) B ABctpanuu. Ona Oblia BBeJieHa B
skcruryaTanuio 1 gexadps 2017 .

MexaHuyeckue CHCTEMbl HAKOIUIGHHUS HHEPrHMH MpeoOpazyloT SJEKTPUUECKYI0 JHEPrui0 B
MNOTCHLUAJIbHYI0 WM KHUHETHYECKYI0 M XpaHAT €€ B TaKOM BHUJE, IpeBpalias oOpaTHO B
ANEKTPUUYECKYI0, KOorja 3T0 HeoOxoaumo. CHcTeMbl, OCHOBaHHbIE HAa 3TOM MOJXOJE, OOBIYHO
BKJIIOYAIOT B ce0sl KPYIHBbIE THIPOAKKYMYIHPYIOIIHE HACOCHI, MEXaHUYECKHE MAaXOBHKU H
YCTpOMCTBA JUIsl XpaHEHHUs cxaToro Bo3ayxa. [Ipumep - mHectpoBckas [TADC (Vkpauna).
PacueTHass mpoekTHas MOIIHOCTL B TYpOMHHOM pexume coctaBiasier 2268 MBT (cemb
ruapoarperatoB 1o 324 MBT), uro aenaet ee ceapmoii o mourHoctd ['ADC B Mupe, pacueTHbIN
Harop Boabsl — 147,5 m.

AKKYMYJSITOPHBIM CHCTEMBI OCHOBAaHBI Ha JIEKTPOXUMHUECKOM Tporecce. Ceifuac JOCTYIHBI U
JPyTUe CUCTEMBI, 00ECTICUYMBAIOIINE XPAHEHUSI XUMUYEeCKOH sHeprun. Hampumep, BeipaboTka u
XpaHeHHe Boj0oposa. BeipaboTku BogopoJa M3 BOJBI MYTEM 3JIEKTPOJIM3a OCYIIECTBISETCS C
IIOMOIIBIO AJIEKTPUUYECKON 3HEpruu. TOIUIMBHBIM JIEMEHT UMEET JABa JIEKTPOJa, Pa3/IeIeHHbIX
3JIEKTPOIUTOM, MEPEHOCALINM HOHBI, a HE 3JIEeKTpOoHbl. Bojopoxa (wim apyroi mpeodpa3yemslii
KOMIIOHEHT) MOABOJUTCA K IOJIOKUTEIBHOMY 3JEKTPOLYy, a KHUCIOpOJ (MM BO3IYyX) — K
OTpHLIaTeIbHOMY. B pe3ynbpTaTe KaTaau3a Ha IOPUCTOM aHOJIE MOJIEKYJIbl BOJOPO/ia Pa3iaratoTcs
Ha BOJIOPO/IHBIE MOHBI M 3JIeKTPOHBL. Mol H+ MUrpupytoT uepes 31eKTpoiauT (0ObIYHO KUCIIOTA)
K Karoay, IJleé COEAMHSIOTCA C BJIEKTPOHAMM, IOCTYNAIOIIMMU 4Yepe3 BHEIIHIOW LeMb, U C
KHCIIOpO/I0M, 00pasyst Boay. Boropoa cxumaercss U XpaHUTCs A OyAyIIero MCIojb30BaHus B
reHeparopax, paboTarolluX Ha BOAOPOAHOM TOIUIMBE, WJIM B TOIUIMBHBIX 3JIEMEHTaX, BHOBb
npeBpaniasich B Boay. Takoi Mo Ixo/ Mo3BoJIIeT HaKalInBaTh O0MIbIINE 00bEMbI SHEPTHH, OJHAKO
OH HeoOs3arenbHO Oyaer cambiM 3¢ddexTuBHbIM. [IpoGiiema B TOM, uTO OH cam Mo cebe
IHEPro3aTpaTHbIM, MOCKOJIbKY TpeOyeT OOJBIIOro KOJMYECTBAa SHEPTUU ISl 3JIEKTPOIIN3A,
XpaHeHHs Ta3a IyTeM CXaThs WM CXKIDKEHHWs W Tiepefadn dHeproHocutens. HambGonee
NPaKTUYHBIM TTOKa OCTAETCs MOJIydeHHe BOAOPOAa U3 MpUpoaHOTo raza — merana, CH4, Ho Bce
paBHO TpeOyeTcst SHEeprust s ero u3BjedeHus. /i MpakTHYeCKOro MCIOIb30BAHUS OCTACTCS
TOJIBKO IPUMEPHO 25%

Cdepa sHEpreTuku MOCTOSIHHO MEHSETCs, @ BMECTE€ C HEW M CHCTEMbl HAKOIUICHHUS SHEpPIHH,
urparoiue Bce 0ojiee BaXXHYIO poJjib B €€ paclpesieleHnu. YK€ CO3[JaHO MHOMKECTBO MEPBBIX
pa3paboToK HOBBIX cucTeM. Tak B Ommkaiiiem OyaylleM B HalleM XH3HEHHOM 0OMXoje Hac
OyAyT OKpyXaTb HATpPHUEBbIE AaKKyMYJSATOPBHI, SAEpHbIE Oarapelku, OpraHUYecKue peroKc-
AKKyMYJIATODBI.

He tak naBHO poccuiickue ydeHble 13 MOCKOBCKOTO MHCTUTYTa CTald U CIJIABOB COBMECTHO C
HEMEIIKUMHU KOJUIETaMHU MOA00paii BEIIEeCTBO, KOTOPOE MOXKET CTaTh XOPOIIEH allbTepHATUBON
JUTUSA B AKKyMyJsATOpax. OTO HAaTpUM - JACMIEBBIA IIETOYHOM dieMeHT. [[nsa xopomen
AIIEKTPOEMKOCTH, HEOOXOAMMAa JBYCIOWHASI CTPYKTypa U3 rpadeHa, MexIy CIOSIMH KOTOPOTO
yrnopsiioueHHbIe ciion HaTpusi. Co3maHHast MoJ00HBIM 00pa30M CTPYKTypa MoKasajia eMKOCThb 335
Ma*4 Ha rpaMM BelIeCTBa, YTO CPABHUMO C EMKOCTBIO JINTUH-WOHHBIX aKKyMYJISATOpOB - 372
Ma*4 Ha rpamm



A poccuiickuM ydeHsiM u3 HUTY «MUCuC» ynmamock moBbIcUTh 3(()EKTUBHOCTH SACPHON
Oarapeiiku B 10 pa3. [y 3TOro oHu pa3paboTaiy CIEUATBHYI0 CTPYKTYPY MHKpOKaHaja s
Oonee r¢ddexTuBHOrO TpeodpazoBanHus OETTa-U3TydeHHsS B HanpspkeHun. KpoMe Toro, B HOBOM
CTPYKTYpE YUCHBIM yIaJI0Ch KOHTPOJIUPOBATH OOPATHBIN TOK - BCE 3TO OBBICKIIO (D (PEKTUBHOCTH
SIICPHBIX 3JICMEHTOB MO0 CPABHEHUIO C aHAJIOTAMH, UMEIOIIIMMUCS Ha PhIHKE

[Hotnanackas kommanus Gravitricity pazpaboTasia HOBYIO CUCTEMY ISl HAKOIUICHUS DHEPIUU.
Ota cucTema MpecTaBiIseT coO0l MaxTy, B KOTOPOH OyAeT pa3MeIiaTbcs OTPOMHBIN TPYy3 BECOM
ot 500 1o 5000 TonH. [Ipu HaxokIeHNH HA BepXy MOTEHITMAIbHAS YHEPTUS OyIeT MaKCUMaJIbHa,
OpyU ONYCKAaHMM BHHU3 - BBICBOOOXKIAETCS DJHEprus, BbIPaOATHIBACTCA AJIEKTPUUYECTBO.
[IpeumyiiecTBO TakolW CHUCTEeMbl B €€ JOJTOBEYHOCTHM M HM3HOCOCTOWKocTH. Tak ke
PaBUTALMOHHBIA HAKOMHUTENb JAaeT BO3MOXKHOCTh JOCTUYhH NMHUKOBOI'O 3HAYEHHS MOIIHOCTHU 3a
CUMTAHHBIE CEKYH/IbI.

OcHoBHas npobiemMa TUAPOAKKYMYIUPYIONIEH CTaHIIUU - HEOOXOAMMOCTh CO3/IaHUSI OTPOMHBIX
MOJI36MHBIX KOHCTPYKLHUMN, B KOTOPBIX MOTOK BOJIbI pa3BopaunBaeT Ha 90 rpagycos.

Komnanuss «Obermeyer Hydro», ¢unancupyemoe pgemapramentoM d3Hepretukun CIIA,
pa3paboTasia HOBYIO KOHCTPYKIIMIO TUAPOTYPOUH AJISl aKKyMYTUPYIOUINX 3JIEKTPOCTAHIUN. DTH
TypOMHBI MO3BOJISIT pa3BOpaunBaTh MOTOK BoAbl Ha 180 rpagycos. IlosTomy, ucnons3ys Takue
TypOMHBI, JOCTATOYHO OYIET COOPYIUTh BEPTUKAIBHBINM KOJOJAEL. DTO MO3BOJHUT CHU3UTH
ctouMocTh crpoutenscTBa ['ADC Ha 45%. [Ipu 3TOM pacdeTHbIi K Takux TypouH 6onee 92%.
Pa3pabotumnku yxxe co3nanu nepBblii pabouuii MpoTOTHUI CBOEH TYpPOUHBI.

[TpoGiieMa akKyMyJISILIMM SHEPTMM OYEHb aKTyaJlbHA B Halle BpeMsl, TpeOyeT 0co00ro BHUMaHUS
u BioxeHuil. [Ipon3BoAcTBO M NOTpedJeHUE pa3IMYHBIX BUAOB SHEPTMM B MHpE pPACTET
OBICTPBIMU TEMITaMH, ONPEAETSs MPOTPEcC BO BCEX 0OONACTAX >KU3HEACATEIHHOCTH YEJIOBEKA.
OMHOBPEMEHHO  YCIOXHSIOTCSI ~ IPOIECCHl  MPEeoOpa3oBaHHMS  DHEPTUH,  PaCIIUPSIETCS
MHOroo0Opa3ue SHEPreTUYeCKUX YCTAaHOBOK M arperaroB, oOOecreyuBaroluX Haubosee
palMOHATIBHBIE PEXHUMbI YHEPTOMUTAHUS PAa3HOPOJIHBIX MOTpeOuTenei. 3HaYuTeIbHOE MECTO B
pELICHUH BO3HUKAIOLIUX MPH 3TOM MPOOJIEM OTBOAUTCS HAKOMUTENSIM SHEPIHH, SBISIOLIMMCS
BOXHBIM IPOMEXYTOUHBIM 3BE€HOM MEXIY CHCTEMaMH TIE€HEPUPOBAaHUS M CUCTEMaMHU
pacnpenenenus u NoTpeOIeHus SHEPTUN.



