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Anomauin

Ilposedeno 0210 oCHOBHUX CNOCODI8 AKYMYIIOBAHHA MENN080I eHepeii, Onucano ix npunyun pobomu ma 2any3i
surxopucmans. 30ilCHEHO NOPIGHAHHS EMHICHO20, (DA30NePEXiOH020 MA MEPMOXIMIUHO20 AKYMYIOBAHHSI MEN0801 eHepeii
3 HABEOeHHAM nepesas ma HeOOoIiKi6 ma NePCReKmue noOAIbLUL020 OOCTIONCEHHSL.
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aKyMyJIITOp, (ha3oBuil epexij, anbTepHATUBHI JKepesia eHeprii, TEeII0OEMHICTh, 3BOPOTHI XIMIUHI peakiii, eHI0TepMidHi Ta
€K30TepMIivHI peaKIii.

Abstract

An overview of the main methods of thermal energy storage, their principle of operation and field of use. A comparison
of capacitive, phase-transient and thermochemical storage of thermal energy with the advantages and disadvantages and
prospects for further research.
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transition, alternative energy sources, heat capacity, reverse chemical reactions, endothermic and exo-thermic reactions.

Beryn

B VYxkpaiHi mUTaHHS PO3BUTKY Ta BIPOBAKEHHS albTEPHATHBHOI CHEPTrEeTUKA MAa€ KPUTHYHO BaXKITHBE
3HAYEHHS, Y 3B’ 53Ky 3 ICHYIOUMMH NTPOOJIeMaMu OCTavyaHHs Ta BUIOOYTKY BYTJIEBOIHEBHX JIKEPEN eHeprii uepes
MOJITHYHI Ta €KOHOMIiuHi mofii. [y cucTeM TemIonocTayaHHs BHIUISIIOTH BUKOPHCTaHHS CHCTEM COHSYHOL
EHEPTeTHUKH, TEIUIOBHX HACOCIB Ta Oiora3oreHeparopHuX ycTaHOBOK [1-7]. IlOTyKHICTH €HEProyCTaHOBOK
BCTAHOBIIIOETHCS HA MAKCHMAJIBHO MOJJIMBE HABAHTA)KEHHS CIIOXKHMBAYiB, sKi OOCIYrOBYIOTHCS LUMHU
EHeproreHepaTopamMu, MpoTe TEIIOCHEPreTHYHA, SIK 1 eJIEKTPOCHEPreTHYHa CUCTeMa TOTpedye TOCTaTHHOTO
pe3epBy MOTYXKHOCTI AJIsl 330BOJICHHS MOTPEO CIIOKMBAYiB y BUIAIKY 3HIDKCHHS MOTYXHOCTI €HEPreTHYHHX
YCTaHOBOK BHACIIJIOK PANTOBHX aBapilHUX CUTYallill 800 HEPIBHOMIPHOCTI peXKUMY CIIO)KHBaHHSI.

HepiBHOMIpHICTH CIIOXKMBaHHS TEIJIOBO1 €HEPrii NPU3BOIUTH [0 TOTO, IO MOTYKHICTh EHEPrOyCTaHOBOK
BUKOPUCTOBYETHCS JIMIIE B MOMEHT MaKCHMyMy HaBaHTaXEHHS. TakoX HE MEHII BaXJIMBUM (aKTOPOM
BUKOPHUCTAHHS AlIbTEPHATUBHOT EHEPTETHUKH € CE30HHICTb: JUISI BITDOBUX I€HEPATOPIB — CHJIA BITPY, JUISI COHTIHUX
Oarapeil Ta KOJEKTOPIB — IHTEHCUBHICTH TEIJIOBOTO IMOTOKY, XMapHiCTh. TOMY MOCTa€ MUTAHHS BUKOPUCTAHHS
BHUCOKOC(EKTHBHUX TEXHOJIOT1H 30epiraHHs TEII0BO1 €Hepriil A «3TIaIKyBaHHs» HEPIBHOMIPHOCTI 1000BOTO
Ta PIYHOTO CMOXKMBAHHS TEIIOBOT CHEPTil B TEMNIOAKYMYJIIOIOUNX YCTAHOBKAX.

MeTo1o A0CIiPKEHHS € TOPIBHSIHHS OCHOBHUX THUIIIB TEIJIOBUX aKyMYJIATOPIB Ta BA3HAYUTH MOXIINBI chepr
BUKOPHUCTAHHS KOXKHOTO 3 IIUX THUIIIB TEIUIOAKYMYJISITOPIB.

Pe3yabTaTu gociaixkeHHs

Krnacudikaris cnoco0iB akyMyJTrOBaHHS TEIJIOBOI €HEpTii MpHUUHATA 3a TAKUMHU KpuTtepismu [1]:

— 32 MPHUPOJOI0 aKyMyJtoBaHHA: TemoeMmHicHi (TE€A), akymymnsitopu 3 (pa3oBUM MEpexogoM MaTepiany
(ADIT), Tepmoximiuni akymynsitopu (TXA);

— 3a piBHeM poOoumx Temmepatyp: Huszbko - (mo 100 °C), cepemnbo - (Bim 100 mo 400 °C), Ta
BucokoTemiiepatypHi (Bix 400 °C) TemnoakymyisTopH;

— 33 TPUBAIICTIO MEPioAy 3apsay-po3psly Terutoakamyirorodoro marepiany (TAM): KopoTKocTpoKoBi (10 3
Iib), cepeqHhOCTPOKOBI (110 1 MicsIst) Ta Mixkce30HHI (110 6 micsiB abo 1 miBpivys).

TennoeMHiCHI aKyMyJISITOPH XapaKTepU3yloThes THM, o TAM mornuHae Ta BifJae TEIIOBY €HEPTilo,
CYNPOBODKYIOYH TPOIIEC 3MIHOI Temreparypu Oe3 3MiHM arperatHoro crany pedoBunu [1]. Haiisinomimmim
npukiagoM monionoro TAM e Bozia: 3aCTOCOBYETBCSI B CHCTEMAax ONAJICHHS, BEHTIIAMLIT Ta KOHIUIIIOBaHHS 13
BIIAINITYBaHHAM Oy(QepHUX eMHOCTEN ab0 OakiB-akyMyJIsATOPiB. B crucTemMax onaneHHs Ha TpaaUIifHAX JKepenax
eHeprii 0ak-akyMyJIsITOpP 3aCTOCOBYETBCS AJIsSi BPIBHOBAXKEHHSI TpadikKy TEIIOCHOXHMBAHHS Ta BUPiBHIOBAHHS
rpadiky BHpOOIEHOT TOTYKHOCTI KOTEIbHOI UM 1HIIOI TeIUIOTeHepyrvoi ycTaHOBKH. Takox Oak-



TEIUIOAKYMYJISITOP 3aCTOCOBYEThCS B CUCTEMax KOMOIHOBaHOTO TEIUIONIOCTaYaHHs Ha BIIHOBIIIOBAaHUX JDKepeiax
TEIUIONOCTAYaHHs, HAllPUKJIAJ COHAYHOI eHeprii. He muBnsunce Ha 70BOJI MIMPOKE MOLUIMPEHHS TETJIOEMHICHUX
TA (1i % cami 0aku-akKyMyJIaTOpH), iX 3acCTOCyBaHHA € ManoeQeKTHuBHUM (mopiBHsAHO 3 ADII) uepes Te, 1m0
3HW)KEHHSI 3HAUCHHS TEIUIOEMHOCTI BHMMAarae KoMIleHcalil 30inpiieHHsM 00’emy [l], a BTpaTtu TemIoTH
MPSIMOITPOIIOPIIIHI Mepenaay TeMIepaTypH BiJl TOYaTKOBOTO 3HAYCHHS 10 (aKTUYHOTO [2].

TerutoBi akyMyisaTopu Ha ocHOBI (asoBoro nepexoay (ADII) 3acHoBani Ha 3mpaTHOCTI TAM 3MiHIOBaTH
CBill arperaTHuil cTaH NMpH HaKONMYECHHI eHeprii (3a3BHYail 1ie 3BOPOTHIH MpOLEC IUIABICHHI-KPUCTANI3aLis).
[MoniOHI aKyMyJISTOPH XapaKTEPH3YIOTHCS BHUIIOK T'YCTHHOIO TEIUIA MPH MajloMy 00’€Mi 1 BIIHOCHO CTaJIOKO
TeMrieparyporo po3psaay [1]. Ilpu mpoMy BHIIISIOTHCS HACTYIHI HEIOJIKH: BapTicTh MaTepiami mis ADIT
3HA4YHO BUIIA, HIXK 11t TAM, a a5 KoXKHOT 3a/1aHO1 TeMIepaTypu MOTPiOHO MiAOUpaTH NEBHY PEUOBHHY, TaK SIK
TeMmIeparypa IJIaBJIeHHS y X PEUYOBHH CTaja i He 3alIeXHUTh BiJ 3MiHU YMOB.

Hakonuuenns TteruioBoi eneprii B TAM da3oBoro mnepexomy CYIPOBOIKYETHCS IMOCIIIOBHO JIBOMA
SIBULLIAMHU:

- HE3HAYHUM MiJBUILEHHAM TeMnepaTypu TAM;

- MicHs JOCSATHEHHS TeMIlepaTypH IuiaBieHHs TAM 3MiHa arperaTHOTO CTaHy MaTtepiaiy.

[Mpuanun TepMoxiMiuyHux TeruoakymynsaTopiB (TXA) 3acHoBaHHMI Ha 3BOPOTHIX XIMIYHHMX PEaKIisix 3
MOy THIM TeIIonepeHocoM. Tak akyMyJIOBaHHS TEIUIa BiIOYBA€THCS MPH NPOTiKaHHI peakiii B OJJHy CTOPOHY
(eHmOTEpMIUHUIT IPOIIEC), @ PO3PSIKA aKYMYJISITOpA — IPH MPOTIKaHHI B 1HITY CTOPOHY (€K30TEpMiYHUH TpOIIEC)
[3]. I'ycruna eneprii B TXA Buma 3a ryctuny eneprii B A®IL, a cnigom 1 Bumia 3a ryctuny eHeprii B TEA [1].
Henonikamu npu ctBoperHi TXA € He3HaYHA KUTBKICTh JCMIEBUX XIMIYHUX CHOJYK, IO MOXYTh BCTYIAaTH B
3BOPOTHI peakiii, BUIIIIEHHS Ta3iB SK MPOIYKTH Peakiliii, 0 BUMAarae CIreNialbHOTO YCTaTKyBaHHS IS
Bi0OpY, TAKOXK 3HAYHA YACTHHA TOKCHYHHX Ta HEOEe3MEeUHHX peareHTiB. [lepeBaroo Takoro THUIY € Te, IO MPH
CTaIliOHAPHOMY pPeXuMi (TOOTO KOIIM aKyMyJIATOp CTATWYHHWNA MICHS 3apsAKH), 3HAYHO MEHIII TEIUIOBTPaTH
Yyepe3 OropoKyrodi KOHCTPYKI1, TaK SIK IOTJMHYTE TEIJIO HEe 3MiHIOE arperaTHU cTaH MaTepially, a mpuimae
y4acTb B CTBOPEHHI HOBHX XiMiuHHX crionyK. B TXA TernioBa eHepris MOXKe 3amacaTuch y BUTTISAL BHY TPiLIHBOT
eHeprii MoJeKys, ado B MPOIYKTaX peakilii, sIKi 3roJJoM MOXKYTh PearyBaTu MikK COOO0, BUIUISIOUN TEILJIOBY
eHeprito [3], m1o J03BOJISE 3HU3UTH BTPATH €HEPTil, TaK SIK XiMiUHI CIIOTYKH MPOAYKTIB €HAOTEPMIYHOI peaKilil
3aIMIIAI0TECA HE3MIHHUMH, 10 HACTYITHOI €K30TepMIYHOI peakilii. 3HauHa YaCTHHA TePMOXIMIYHUX TETUTOBHX
aKyMyJISITOPiB  3aCTOCOBYETBHCSI JIMIIE B Taly3sX 3 BHCOKOTEMIIEPATYpHHMH IIpOlleCaMH, HAIpPHKIal, B
MIPOMUCIIOBI MeTanyprii B Tporieci 30aradeHHs BHKOITHOTO ManwBa [4], mpoTe B JaHWW 4Yac 3MIHCHIOIOTHCS
JOCITIDKEHHS MOXJIMBOCTI BUKOPUCTAHHS TAKUX aKyMYJISITOPiB B TEIJIOBUX IPOLIECax 3 HU3bKOTEMIIEPaTyPHUM
MOTEHIIIaJIOM, L0 TO3BOJIMIIO O 3aCTOCOBYBATH 1X Y MOOYTOBUX CHCTEMAax TEILUIOMOCTAYaHHS Ta OMaJICHHS.

BucHoBok

PosrasiHyTO Kiacudikaio TEMIOBUX aKyMYJISATOPIB Ta 0XapaKTepHU30BaHO MPHUHIUIKM POOOTH BCiX THUIIB
aKyMyJSIIMHUX ycTaHOBOK. Cepell PO3MIISHYTHX THIIB TEIUIOBHX aKyMYJSITOPIB HaHOIIbIIOrO MOIIWPEHHS
3aiiMaroTh TermoeMHicHI (TEA) akymynsTopu. MeHIIOro momupeHHs 3aiiMaloTh aKyMyJIsITOpH 3 (ha30BUM mepe-
xogom (ADII). Tepmoximiuni akymymnaropu temia (TXA) B Ham dac MOMIUpPEHi JIUIIE B SKOCTI TEOPETHIHO
omucanux abo nabopaTOpHO MOCIIMIKEHUX MPOLECiB, ad0 K K MpouecH 30aradeHHs BUKOIHOTO MajiHuBa 3
HaKOMMYEHHSIM BUCOKOTEMIIEPATypHOI TEIIOBOI eHeprii B MeTalypriifHiil ramy3i, mpoTe JaHWid TUTT Ma€ BUTIHA
TToTeHITian epeKTUBHOTO 30epiraHHs Terria.

[Mopaneuie mociiKeHHS TUIAHYETHCS CIIPSIMYBAaTH HA PO3TIIA[ MEBHUX (DI3MYHMUX Ta XiMIYHHMX MPOLECIB i3
CYNPOBO/KEHHSIM TMOTJIMHAHHS Ta BUBUIBHEHHs TemJa, fKI MOTEHIIMHO MOXYTh OyTH BHKOpDHUCTaHI B
TEPMOXIMIYHUX TEIUIOBUX aKyMYJISITOPaX.
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