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Anoranis. [Tutamss eneproz6bepeskeHHs1, parioHaIbHOTO BUKOPUCTAHHSI HASBHUX TIPUPOIHUX PECYPCiB, BUKO-
PUCTAHHS Bi/IHOBTIOBAHUX /KepeJT €Heprii, SHIKeHHs BUK/IIB ITKiTNBUX PEYOBUH B HABKOJINIITHE CEPETOBN-
1e € BaKJIMBUME ACIIEKTaMK iCHYBaHHSI JOJACTBA. BoHu MOy Th GyTH 00’€/IHAH] ONIHIEIO 3araJIbHOIO BIACTH-
BiCTIO: BC cyyacHi eHeprozbepiraryi yCTaHOBKU MAIOTh TIePioAndHiCTh po6oTH (KM i MPOBAJIM MO0 CIIOKHU-
BaHHs eHepTii Ta ii BUPOOIEHHsT) 3a/IesKHO Bil chepH ixX 3acTocyBaHHSA. TaKuM YMHOM, CKIAIOBOIO TTHTAHHS
eHepro30epesKeHHsI € 3aBJaHHs BUPIBHIOBaHHsI IIPOLIECIB CIIOKUBAHHSI | reHepallii eHeprii B yaci 3a paxyHoOK ii
akymyaii. OHUM 3 HAlGIJIbII IEPCIIEKTUBHUX HAMIPSAMKIB PO3BUTKY TE€XHOJIOTIT aKyMYyJISIIil TerI0Boi eHeprii
Ha CHOTO/HI BBAJKAETHCSI aKyMYJIIOBAHHS 32 PaXyHOK SIBHUINA (a30BOTO Tepexoy TpH IIaBJIeHHi-KPHUCTaTi-
3a11ii MaTepiany. BUKOpUCTaHHS TENJIOTH [UIABJIEHHS TSI aKyMYJIIOBAHHSI TeILIa 3a0€3I1eUy€ BUCOKY IIJIbHICTH
eHepril, M0 3aMacaeThesl, ¥ pa3i BUKOPUCTAHHS HEBETUKUX TIEPETIa/liB TEMITEPATYP i TOCUTH CTabOLIbHY TEMIIE-
paTypy TeIJIOHOCIS Ha BUXOi 3 aKyMyJISITOPa TEeIJIOTH.

KmouoBi cioBa: Tensiora, opraniyie majnuBo, akymyJstop temnotu (asosoro nepexony (ATDID), cxemn
MiKTIOYEHHST aKyMYJISITOPa TETJIOTH, 3HUKEHHST BUKU/IB IIKiVINBUX PEYOBUH, 3MEHIIIEHHS KalliTAJIbHUX BU-
Tpar.
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A]-[]-[OTa].ll/ISI. BOH])OCI)I 3Hepr0c6epe>1<eHI/IH, PpallnOHaJIbHOTO M CIIOJIb30BaHUA NMEIOIMINXCA IIPUPOAHBIX PECYP-
COB, UCITOJIb3OBaHU A BO30OHOBJISIEMbBIX HCTOUHUKOB 9HEPIruu, CHUKEeHUA BI)I6pOCOB BPE/HDBIX BEIIECTB B OKPY-
JKAIONIYIO CpeAy ABJAIOTCA Ba’KHBIMU ACTIEKTaMU CYHIECTBOBaHUS Y€JI0BEYECTBA. Onn MOryT OBIThH 061)e/:[1/1He-
Hbl OJIHUM 06IHI/IM CBOICTBOM: BCe COBpEMEHHDbIE 3Hepr006epera}0mne YCTaHOBKH UMEIOT NEPUOJANIHOCTDb
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paboThl (IUKU U MPOBAJIBL 110 OTPEOIEHUIO U BHIPAGOTKE IHEPTUH ) B 3aBUCUMOCTHU OT 00JIACTU UX TIPUMEHE-
nust. TakuMm 06pa3oM, COCTABHOI Bompoca sHeprocOepekeHust IBJIETCS 3a/lada BbIPABHUBAHMSI TIPOIIECCOB
noTpebJIeHNst 1 TeHePAIlUY S9HEPIUU BO BPEMEHU 32 CUeT ee akKyMyJisiiuu. OnHuM 13 Haubosiee meperneKTuB-
HBIX HAIIPABJICHUN Pa3BUTHS TEXHOJOTUH aKKyMYJISIIIHN TeIJIOBOI dHEPIWH B HACTOsIIIee BPeMsI CUNTAETCS
AKKyMYJIMPOBaHUeE 32 cUeT sSBJIeHNs (Pa30BOro Iepexosia MPpH IMIIaBJIeHNN-KPUCTA/LIU3AINN MaTepuaia. Vc-
[0JIb30BAHUE TEILIOTHI ILIABJICHUS ISl aKKYMYJIMPOBAHUS TeIia 00eCednBaeT BhICOKYIO IIOTHOCTD 3alla-
caeMoil 9HEPIUY TIPY UCTIOJIb30BAHU Y HEGOIBIIKX MIEPEIAL0B TEMIIEPATYP U AOCTATOUHO CTAOUIBHYIO TEMIIE-
paTypy TEIIOHOCHUTEJISI Ha BBIXOJIE U3 aKKyMYJISTOPA TEIJIOTHL.

KoiroueBbie cioBa: TeIiota, OPraHnYecKoe TOIIMBO, aKKYMYJISTOP TeroThl (hazoBoro nepexoza (ATDOII),
CXEMbI MOKIIOUYEHUS aKKYMYJISITOPA TEIVIOThI, CHUKEHUE BHIOPOCOB BPEIHBIX BELIECTB, YMEHbIIEHHEe
KalnTaJbHbBIX 3aTpar.
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Abstract. Energy saving, rational use of natural resources, renewable energy, reducing emissions of harmful
substances into the environment are important aspects of human existence. They can be combined in one
common property of all modern energy-saving settings have frequency operation (peaks and dips in power
consumption and generation), depending on their application. Thus, an integral task of the issue of energy
conservation is a challenge balancing processes of energy generation and consumption in time due to its
accumulation. One of the most promising areas of technology accumulation of thermal energy is now considered
by the accumulation of the phenomenon of phase transition in the melting-crystallization of the material.
Using the heat of fusion for heat storage provides high density of stored energy when small changes in
temperature and sufficiently stable temperature of the coolant at the outlet of the heat accumulator.

Keywords: heat, fossil fuels, battery heat of the phase transition (ATFP), circuit connecting the battery
heat, reduction of harmful emissions, reduction of capital costs.

Bgenenne

BbIpaboTKa TEIJIOTHI 32 CYET CAKUTaHUS OPTraHruye-
CKOTO TOTLIBA HEe HOCUT IIUKJIMYHOTO XapaKTepa.
OJiHaKo cIeyeT yuaecTb, 9To MoAGop J06Oro TeHe-
paTopa TeTJIOTHI BBITTOJTHSETCS /71 TOKPBITHS MaK-
CUMAaJIbHOW HarpysKW CHCTEMBI, KOTOPas HOCUT
KpaTKOBpeMeHHbIH xapakTep (0KoJ0 3 %) 10 cpaB-
HEHMWIO C JUTUTeTbHOCTBIO OTOTIUTETBHOTO TTIEPHO/A
[1, 2]. B ocrambHOE BpeMst TeHepaTopbl paboTaroT B
murarnasone Harpy3ok ot 40 o 100 % HoMUHAILHOM
MOTITHOCTH KOTJIa B 3aBUCHMOCTH OT T€XHOJIOTHY-
Hoctu ropesku [1-3]. s obecnieyerust HeoOX0-
IVIMOH MOIITHOCTY HAa MUHUMYME CBOUX BO3MOJK-
HOCTeH KOTeJl yBeTMYNBAEeT KOJNIECTBO IYCKOB 1

OCTaHOBOK B 4ac, IPY 3TOM CHUIKAETCSI [0JITOBEY-
HOCTDH TA30TOPETIOYHOTO 0O0PYIOBAHUS U TIOBBIIIIA-
ercstamuccust CO (HemosHOe cropaHue TOTLINBA) B
arMocdepy. Eciin roBoputh 0 TBEpAOTOIIMBHBIX
KOTJIaX, TO B IIePEXOZHOM PesKHUMe Ha I10J/IepoKa-
HUeE TOPEeHUs [IPU OTCYTCTBUU TEIIOCheMa TPaTUT-
€ 3HAYUTeIbHOE KOJIMYECTBO TOILINBA, IIPU 9TOM
YBEJIMYUBAECTCS TEIIOBOE HAIIPSIKEHME I0BEePXHO-
cTeli HarpeBa reHeparTopa.

OcHoBHast YaCTh

HyTb peneHu:A NepeuIrCJaACHHBIX BOIIPOCOB JIEYKUT B
yBeJIM4€HN N TETLJIOBOM WHEPIUU CUCTEMBI TEILJIO-
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cuabskenus. B HacTosiee Bpemst 3a1a4a peraeTcs
3a CHET JKU/IKOCTHBIX CMECUTEJIbHBIX aKKYMYJIATO-
poB. OtHaKo yBeIMueHe MTHEPITUOHHOCTH 32 CUET
TAKOTO TUTIA AKKYMYJISITOPOB OCHOBAHO Ha 3JIEMEH-
TapHOM HapallluBaHU U1 BOJHOTO 061)eMa CUCTEMbI 1
KOMITEHCAIIMOHHBIX eMKOCTEelH. JTO B pe3yJibrare
CKa3bIBaeTCsT Ha KOM(OPTE MOTPEOUTEISI, TAK KaK
KOTEJI He B COCTOSTHUU OBICTPO IPOTPETH GOJIBIION
obbeM Terionocutenst. B cBoro ouepenp ATDIT
JINIIICHDBI HO[[O6H]JIX HETO0CTAaTKOB.

B miportecce paccMoTpeHUst U pa3spabOTKU cXeM
BrutoueHust ATII B cucTeMbl TEMJIOCHAGKEHUS
OCHOBHasI 33/1a4a pabOThI TEILJIOBBIX AKKYMYJISITO-
POB paccMaTpUBAJIACDh B PACIIMPEHUN BO3MOKHO-
CTell MCIOJIb30BaHUST BO30OHOBJISIEMBIX U 9KOJIO-
TMYECKN YUCTBIX NCTOYHNKOB 9HEPIUH, a TAaKKE B
nobitienuu KI1/1 Tensiorenepatopos Ha opraHuye-
CKUX BU/IaX TOIJTBA 32 CUET PAIlMOHAJIN3ATINY Tie-
pro0B UX paboThbl. OCHOBLIBASICH HA JAHHBIX IIPHH-
LHIIaX, YYUTBIBas CYLECTBYIONIE CXEMbI aKKyMY-
JIUPOBAHMSI TEILIOBOM sHepru |2, 4—10] u ocobeH-
Hocry pabotbl AT DT, 6bin paspaboTaHbl paccMar-
pHUBaeMbI€ HIKE TEIIJIOBbIE CXEMbI CUCTEM TEILJIO-
cHabKeHNs ¢ (Da30IePeXOIHBIMU AKKYMYJISITOPA-
MU TETLJIOBOU 9HEPTUU.

TernmoBoit aKKyMyJISITOP MOJKET OBITH IPUMEHIM
BJIIOOOI TEXHOJIOTMYECKOI CXEME TEILIOTeHEPUPY-
1o1el ycranoBky. [ [puHIMIaIbHBIM MOMEHTOM eTo
PACTIOIOKEHUST SIBJISIETCST €70 PaboTa COBMECTHO C
rereparopoM. AT DI MoskeT ObITH BKJIIOUEH B TEII-
JIOBYIO CXeMY TIOCJIETOBATEILHO UJTA TTAPAJLIIETTHHO.

[Tapannenbnoe nogkmouenue (puc. 1) mpemy-
CMaTPHUBAET YCTAHOBKY aKKyMYJISITOpA Ha MapaJ-
JIEJTBHOM JIMHUY C TETLIIOTEHEPATOPOM.

Brximouenne B paGoTy TEJIOAKKYMYJIATOPA
HPEIIOJIAraeTcs IIPU paboTe CUCTEMBI TeHepaLK Ha
60—70 % oT MakcHMaJIbHOM MOTITHOCTH. B mporiecce
PabOTHI KOTJIA B IEPEXOTHON TIEPUO]] IPOUCXOUT
3apsijika TenaoakKymyasaTopa. IIpu aTom pacxon
TEMJIOTHI TPOU3BOIUTCS TTOTpedbuTesMu — 7, 8 u
TEIIOAKKYMYJIATOPOM — 2. 3a60p TEerIOHOCUTE S
ua 3apsiaky ATOII BeirosHsIeT HACOC — 5, TIPU 3TOM
€ero pacxof obecriednBaeT paboTy KOTJIa HA YPOBHE
30—-40 % MakCMMaJbHON MOIIHOCTH, TaK YTOOBI
JlasKe [IPY 3aKPLITUHY oTpeduresteii — 7, 8 Teriore-
HePaTOP MPOIOJIKAJ BBIPAOOTKY TETIJIOTHI IIPH CBO-
eM MakcuMaIbHO BosMoskHOM KIIJL mist akkymy-
JIUpOBaHusL. B TakoM peskiMe BEIpabOTKa SHEPTHH
WJIeT PU MEHbIIIeH TeTyI0BOM Harpy3Ke TOIIKH, 4TO
BesieT K cHinkenuio Beiopocos NO . IIpu mosmoi
sapsare ATDII — 2, Hacocs! — 3, 4 BBIKTIOYAOTCS.
Hacoc — 6 Britouaercst B paboTy u obecrieunBaer
CaKKyMYJIMPOBAHHOM TETIJIOBOW 9HEPTHEl CUCTEMY
Ha PaCYeTHBIN MEPUO/I. YCTAaHOBKA MEPEITyCKHOTO
KJIanaHa — 9 mpeaycMaTpuBaeTCs JIJIs 3alUThI Ha-
coca — 6. B cucremax MaJioit MOIITHOCTHY KJIaraH — 9
MOJKeT ObITh 3aMEHEH M'M/IPaBIMYECKOM CTPEIKOM.

OcoBEHHOCTBIO TAKOH CXEMBI SIBJISIETCST YBEJIH-
YyeHre BpeMeHHU PabOThI TEMJIOreHepaTOPa B JANAlIa-
30HaX MoIHOCTH pu MakcumaabHoMm KII/I. Ha-
npuMep, /7151 KoTJioB Viessmann Vitomax 100-LW
yBenmuenne KI1/ Boamoxxno ua 3,5 %.

Pucynok 1. Cxema mapasuienbioro BraodeHuss ATDII B cuctemy TemmocHabkeHus: 1 — Teroreneparop; 2 —
(hazorepexoHbIil AKKYMYJISITOP; 3 — KOTJIOBOI HACOC; 4 — PelUPKYJISIIMOHHBII Hacoc; 5 — Hacoc 3apsiaku ATDIT; 6 —
Hacoc paspsaku ATDII; 7 — KOHTYP MOTpebUTENs PETYIUPYEMbIi; 8 — KOHTYD MOTPeOUTENsT HeperyIupyemblit; 9 —

HepeHyCKHOﬁ KJlallaH.
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[Ipu nmocsenoBaTeILHOM BKIOYEHUH (puc. 2)
TEIIOAKKYMYJISATOP — 2 YCTAHABIUBACTCA HA OJTHY
JIMHUIO C TeTuioreHepaTopoM 1.

AKKyMyJISITOp — 2 B TaKO CX€Me y4acTBYeT B
Ipol1iecce renepaim TEIJIOTbhI Ha IIPOTAKEHN U BCE-
To TIepro/ia paboThI TEIJIOTEHEPUPYIOIIEH yCTaHOB-
KU, BKJIIOYAS TIEPUOJ] MAKCUMAJIbHBIX HATPY30K.
TernnonocuTesnb HarpeBaeTcs B KoTJye — 1 1 mocTy-
TIaeT B CUCTEMY TellIocHabkeHrst. B MOMEHT, Koria
notpeburensiM — 5, 6 6osiee He TpeGyeTCst TETIoBast
SHEPIUSL, TOTPEOUTENb 3AKPhIBAETCST, OTKPBIBAETCSI
TIEPEIyCKHOI KJTariaH — 7, KOTOPbIA MOKET ObITh Ha-
crpoen Ha 30—40 % mpoIycKa pacyeTHOro pacxoa
TETIOHOCUTEIST, U TponaBoauTest 3apsiaka ATDIT —
2 3a cuer «ropsiueit» obpaTHOI MarucTpanu. [Ipu
MOJTHOM 3apsi/IKe aKKyMyJIsITopa — 2, paboTa KoT-
ja — 1 npekparaercs. Cucrema rmojiIepKuBaeTcst
3a CUeT CAaKKyMYJIMPOBAHHOHN 3HEPTHN.

[Ipu nocnenoBaTeIbHOM MOAKTIOUEHUN aKKY-
MYJISITOPA BBITIOJIHAETCS 3aIATA KOTJIA OT XOJO/-
HOW 0OpaTKH 3a CUET CAKKYMYJIMPOBAaHHON 9HEP-
I'UU BO BCe ePUOIbI paboTh TeHepaTopa. OHAKO
3TO TPeOYyeT MOBBINIEHUST MOITHOCTH KOTJIa CBEPX
poekTHOH. KoTes B mepexo/IHOM epuoji He OCThI-
BaeT 32 BpeMs IIPOCTOS,  TIOCTOSTHHO HAXOIUTCS B
paszorperoM (pabouem) COCTOSTHIY 3a CYET ITPOTO-
Ka yepe3 Hero IMUPKYJINPYIONIETo TEMJIOHOCUTE.
BwMmecTe ¢ TeM cucTeMa CTAaHOBUTCS MeHee MaHEB-
PEHHOIA, YeM TIPY MapasieJbHOM MOIKIIOYeHIH.
[Ipu ocTanOBKax KOTEJIbHOU B aBapUHHBIX CUTYa-
L[MSX BBIXOJI €€ Ha HeOOXO[MMbIE IapaMeTphl pabo-

B. B. Ocmanenxo, /I. B. Ocmaneuxo, A. B. Jlyxvanoe

ThI BO3MOKEH TOJIBKO TIOCJIE 3APSIIKYA AKKYMYJISTO-
pa. Takske yBeJTMUNBAIOTCS TEILJIOTIOTEPU B MAKCH -
MaJIbHOM PEKUME, KOTIa paboTa aKKyMyJsITOpa
MPAKTUYECKU CBe/IeHA K HYJIIO, U TETLIOTIOTEPHU OT
KOTJIA B OXKU/IAIOTIEM PEKUME.

st u3yyeHusi BOBMOXKHOCTU YCTAHOBKH
AT®II B cxeMy TeILIOTeHEPUPYIOIIEN YCTAHOBKH
Ha OPraHMYECKOM TOIJIBE PACCMOTPUM YCTaHOB-
KY C YCTAaHOBJIEHHOM MOIITHOCTBIO KOTJIOArPEraToB
1 MBr. YuursiBast tpeboBanust CHull «Korens-
HbIe YCTAHOBKU», B TAKOH KOTETHHOM HEOOXOIMMO
YCTaHOBHUTb KAK MUHUMYM /[Ba KOTJ1a 110 500 KBT.

[Ipu cpenneit oronuTenbHol TemmepaType 0 °C
moJTHast MOTIHOCTD yetanoBku 6e3 ATDII cHika-
ercs 10 479 kBr. ITpu sToM B paboTe 0cTaeTcs TOJIb-
KO oJuH arperat, paboraiomuii Ha 95,8 % cBoeii
MOIIHOCTH. BTOpPO# KOTEJ CTOUT B «OXKUIAHNH 3a-
mpocas. B Takux ycaoBusix memecoobpasHo pac-
CMOTPETH PAOOTY TIPOCTANBAIOTIIETO KOTIOATPETaTa
Ha ypoBHe MoITHOCTH 40 % TIPY aKKyMYJISIIUH BbI-
paborauuoi M sHepruu B ATDII.

Ha ocnoBanuu pe3ysisraToB Ucc/Ie/JOBaHN Ha-
YYHOU rpymiibl hUpMBI Viessmann XapaKTepUuCTHK
paboTsl koT10B Vitomax [11], mpecraBieHHBIX Ha
puc. 3, MOKHO OTMEeTHUTD, uTo KII/l KoTsoarperaTta
pu ypoBae paboTsi 40 % cocrasiisier 95 % mpoTuB
KII/1 91,5 % na yposue mornoctu 100 %.

TernoBast MOIIHOCTB BTOPOTO KOTJIOArperaTa Ha
yposue 40 % cocrasut 500 kBt-0,4=200 xBt. [Ipn
TOM €ro TemJgoBas Harpy3ka OyaeT paBHa
200 kBt-0,95 =190 kBr. Besimunna ormyuienHoi

<€

3

2

Pucynok 2. Cxema nocienoBatebHoro Brmoderust ATDII B cuctemy TermocHabkenust: 1 — Temioreneparop; 2 —
(aszomepexonHbIil aKKyMyJISITOP; 3 — KOTJIOBON HAcoC; 4 — PENUPKYJIAINNOHHBIA HACOC; 5 — KOHTYP MOTPeGUTEIST
peryaupyemblit; 6 — KOHTYp MOTpeOUTEIsT HEPEryINPYEeMbIit; 7 — MepenycKHOM KiramaH.
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Tennoeas MOLHOCTL BOAOTrPEAHOro KOTNa B % OT HOMWHANEHOW TENNOBON MOLUHOCTK

(A) TemnepaTypa OTXOOALMX rasos, °C
K.n.o. kotna, %

Pucynoxk 3. ITokaszarenu paGoThl KoTJI0arperata Vitomax Mmpu pasjnyHON CTEIIeHU 3arpy3KH.

TEIJIOBOI 9HEPTHH TIEPBBIM KOTJIOM B YCTAHOBJIEH-
HBIX ycsoBusix coctaBut 479 kBr-0,915=438 kBr.
CuteioBaTeIbHO, BTOPOMY KOTJIY HEOOXOIUMO
438 kBr-3600c /190 kBr=8299 c nsnt 2 4 18 mun
IS BBIPAOOTKHU C aKKYMYJISIIE 9acoBO#t moTped-
HOCTH aDOHEHTA B TEII0BOM aHeprun. Kommuectso
IIMKJIOB 3aPSIIKU-PA3PSIIKU AKKYMYJISITOPA B CYTKU
paBHo 244 /(2,3u+14)=725pasa. Pabora abonenra
OT aKKyMYJISITOPA B TEYEHHE CYyTOK COCTABUT 7,25 U,
VuuThiBast BHIIEN3I0KEHHYI0 HH(POPMAITUIO,
MIPOM3BEIEM PACUET 3aTPaT Ha ra3000pas3HOe TOTI-
JIVBO ITPU CPE/IHEN TeMIlepaType 3a OTOTTU TeIbHBIN
Hepuoj 1o TapugaM, YCTaHOBJIEHHBIM COTJIACHO
[TocranoBnenuio HKPO Ykpaunsi or 31.03.2014 .
Ne 352,353:
— CTOMMOCTb MOTPEOJIEHHON SHEPIUH JJISI TETLIO-
TeHEPUPYIOIIEH YCTAHOBKH 0e3 aKKyMyJISITOpa
TEIIOTBI:

Ll = 24 4-(0,438 MBt-3600 ) /
/(33,1 MJIxc/ M -0,915) - 5324, 64 rph./eic. M° =
=1250,3 M°/cyT.- 5324, 64 rpa./ThIC.M’ = 6657, 4 TpH./CYT.;

— CTOUMOCTH IOTPEOIEHHON SHEPTUH IS TETLIO-
reHepupylolleil yCTaHOBKH € aKKyMYJIATOPOM
TEIJIOTDL:

112 = (24 w—7,25 1)-((0,438 MBr-3 600 ¢)/
/(33,1 MITc/nr® -0,915) + (0,190 MBr -3 600c) /
/(33,1 MITi/ -0,95)) - 5324, 64 rpit./moic. M° =

=1236,7M’ /cyT.- 5324, 64 TpH./THIC. M° = 6585TpH./CyT.

CHMKeHMEe pacxo/ia TOIUINBA 32 CYET MPeJJio-
’KeHHoro MepornpusiTus i1t | MBT yctaHOBIEHHOI
MOTITHOCTH TeTJIOTeHEPaTOPa PaBHO:

I1-112 =1250,3 M’ /cyT.—1236,7 M’ /cyT. = 13,6 M /cyT.

ITpu stom yBemmuenue obmiero KII/[ remore-
Hepupyloleii ycraHoBku coctasut 1,1 %.

[Tpu ycranoske AT®II B TernsioBbie cxeMbl ¢
TBEPAOTOILIMBHBIMU KOTJioarperataMu addexr
MOZKET OBITh yBEJIMUEH, T. K. OYIyT UCKIIOYEHBI 3a-
TPATBHI HA MOIEPKAHIE TOPEHHS IIPH TPOCTOE KOT-
Joarperata. Ha Bpemst paGoThl OT aKKyMyJisiTopa
TEeHePaTOP OCTAHABIUBAETCSL.

HecomuennbiM mwrocom oobeanHerust ATDI ¢
reHepaTOPaMU TEIUIOTHI Ha OPraHUYeCKOM TOILINBE
SIBJISIETCST BO3MOKHOCTH PAOOTHI B HOUHOM TIepro|
C MEHBITUMU KAITUTAJTbHBIMU 3aTpaTaMu. JlaHHbie
MEpOIPUSATHSI B UTOTE CIIOCOGHBI YBEJIMIUTH OOTIHIA
KII/l reHepanuy TETIOTBI HCTOYHUKOM, a TaKKe
CHU3UTH YPOBEHD BPETHBIX BHIGPOCOB B OKPYIKa-
fontyto cpeny [11,12].

BoBoa

J17151 TeHepaTOPOB TETUIOTHI HA OPraHUYeCKOM TOTI-
JIUBE TIPEIJIOKEHbI BapraHThl uX paboter ¢ AT DI,
M03BOJIstfoI e HOBBICHTH 001mid KIT/T BerpaboTku
TEILTOTHI, TP 3TOM CHU3UTh BEIOPOCHI BPEIHBIX Be-
IIECTB 32 CUET PAITUOHATM3ATIINH ITPOIECCA TOPEHUS
B IIEPEXOIHBIX PEKUMAX PaOOTHI TEILIOTEHEPUPY-
OIHX YCTAaHOBOK.



76

JlutepaTtypa

1.

10.

11.

12.

Bexwman, I. TerroBoe akkyMyJmpoBaHHe SHEPTHU
[Texcr] / I bexman, I1. T ; [lep. ¢ aarm. B. 4. Cu-
noposa, E. B. Cunoposa; Ilox pen. B. M. bponsiacko-
ro. — M. : Mup, 1987. — 272 c.

babaes, B. /I. CpaBHUTE/IbHBIE XapPaKTePUCTUKU
PA3MUYHBIX THTIOB AKKYMYJISITOPOB TEILIA, EPCIEK-
TUBHbIE HAIIPABJEHMs Pa3pabOTOK HOBBIX METOI0B
U YCTPOICTB /ISt aKKyMYJIMPOBAHUS TEIJIOBOW dHED-
riu [Teker] / B. [I. BaGaes / AxryasibHbie mpoGieMb
OCBOEHSI BO30OOHOBJISIEMbIX 9HEPIOPECY PCOB : MaTepH-
azpl VI kot MOIOAbIX y4eHbIX uM. J. J. HInmis-
paiina, 23—-26 centsiopst 2013 r. / UHcrtuTyT nipo-
6nem reotepmun JJHIT PAH ; mon pen. A. B. Anxaco-
Ba. — Maxaukasa : Aned, 2013. — C. 125-137.
Jlesenbepr, B. A. Akkymymposanue Teruia [ Texer] /
B. A. JlesenGepr, M. II. Tkau, B. A. ToabcTpem. —
Kues : Texnuka, 1991. — 112 c.

Solar unterstiitzte Nahwéirmeversorgungmit und
ohne Langzeit-Wirmespeicher [Texcr] / M. Benner,
M. Bodmann, D. Mangold [et al.]. — Stuttgart :
Universitat Stuttgart, 2003. — 348 s. — ISBN 3-
9805274-2-5.

Alario, J. Active Heat Exchange System Development
for Latent Heat Thermal Energy Storage: Topical
report. NASA CR-159726 [Texcr] / J. Alario, R. Kos-
son, R. Haslett ; Grumman Aerospace Corporati-
on. — New York, 1980. — 60 p.

Thermal Properties Of Organic Latent Cold Sto-
rage Materials [Tekcr] / R. Bulgrin, R. Naumann,
H.-H. Emons, U. Holfter // Journal of Thermal Ana-
lysis and Calorimetry. 1991. Vol. 37, Ne 1. P. 155—169.
Fortschrittliche Warmespeicher [Tekcr]. Erhéhung
von solarem Deckungsgrad und Kesselnutzungsgrad
und Emissionsverringerung durch verringertes Tak-
ten : Projekt zum IEA-SHC Task 32 [ Texct] / Wolf-
gang Streicher, Andreas Heinz, Peter Puschnig [et
al.] ; Bundesministerium fiir Verkehr, Innovation und
Technologie. — Wien, 2007. — 139 p.

Cotnmkosa, O. A. AKKyMYJIATOPBI TEIUIOTBI TEIJIO-
reHepPUPYIOLINX YCTAHOBOK CUCTEM TEIIOCHAGKEHU ST
[Texcer] / O. A. Cornurosa, B. C. TypbuH, B. A. Ipu-
ropseB // ABOK. 2003. Ne 5. C. 40-44.
Pesnuukuit, JI. A. Tertnoseie akkymysisitopet [ Texer| /
JI. A. Pesantikmii. — M. : DHeproaTomuszat, 1996. —
91 c.

Speicher fiir die Energiewende [Tekcr] / P. Rundel,
B. Meyer, I. Meyer, R. Dascner, M. Jakuttis, M. Fran-
ke, S. Binder, A. Hornung ; Frauhofer-Institut
fir Umwelt-, Sicherheits- und Energietechnick
UMSICHT, Institutsteil Sulzbach-Rosenberg. — Su-
Izbach-Rosenberg, 2013. — 113 s.

Texunueckuii macropt Vitomax 100 [Tekct]. Tum
M155 : Bomorpeiibiii KOTeJI Ha KUIKOM /Ta30BOM
tormse. J[Jist pesxxiMa paboThl ¢ MOCTOSIHHOI TeM-
nepatypoii terionocurenst. — K. : TOB «Bicemanny,
2005. - 8 c.

Ymepenkos, E. B. PaspaboTka akKyMyJISITOPOB TeTl-
JIOTBI Ha (Da30BOM TI€PEXOJIE VISl CUCTEM TeIIOCHA0-
skenust [Tekcer] @ auc. ... Kau. TexH. Hayk : 05.23.03 /

B. B. Ocmanenxo, /I. B. Ocmaneuxo, A. B. Jlyxvanoe

References

1.

2.

Beckmann, G.; Gilli, P. Thermal energy storage.
Moscow: Mir, 1987. 272 p. (in Russian)

Babaev, B. D. Comparative characteristics of various
types of heat storage, uncoming trend of development
of innovative methods and devices for thermal energy
storage. In: Topical problems of conversion of renew-
ables: materials of E. E. Shpilrayn VI school of young
scientists, 23—26 September 2013 / Institute of geometry
problems; Edited by A. B. Alhasov. Makhachkala: Aleph,
2013, pp. 125-137. (in Russian)

Levenberg, V. A,; Tkach, M. P; Golstrem, V. A. Heat
accumulation. Kiev: Technics, 1991. 112 p. (in Rus-
sian)

Benner, M.; Bodmann, M.; Mangold, D.; NuBbic-
ker, J.; Raab, S.; Schmidt, T,; Seiwald, H. Solar unter-
stiitzte Nahwérmeversorgungmit und ohne Lang-
zeit-Warmespeicher. Stuttgart: Universitit Stutt-
gart, 2003. 348 s. ISBN 3-9805274-2-5.

Alario, J.; Kosson, R.; Haslett, R.; Grumman Aero-
space Corporation. Active Heat Exchange System
Development for Latent Heat Thermal Energy Sto-
rage: Topical report. NASA CR-159726. Bethpage,
New York, 1980. 60 p.

Bulgrin, R.; Naumann, R.; Emons, H.-H.; Holfter,
U. Thermal Properties Of Organic Latent Cold Sto-
rage Materials. In: Journal of Thermal Analysis and
Calorimetry, 1991, Vol. 37, No. 1, pp. 155-169.
Streicher, Wolfgang; Heinz, Andreas; Puschnig, Pe-
ter [et al.]; Bundesministerium fiir Verkehr, Innova-
tion und Technologie. Fortschrittliche Wirmespei-
cher. Erhéhung von solarem Deckungsgrad und
Kesselnutzungsgrad und Emissionsverringerung
durch verringertes Takten: Projekt zum IEA-SHC
Task 32. Wien, 2007. 139 p.

Sotnikova, O. A,; Turbin, V. S.; Grigorev, V. A. Electric
power storages of heat energy of heat producing in-
stallation of heat supply systems. In: ABOK, 2003,
No. 5, pp. 40—44. (in Russian)

9. Reznitskiy, L. A. Heat storages. Moscow: Energo-

10.

11.

12.

atomizdat, 1996. 91 p. (in Russian)

Rundel, P; Meyer, B.; Meyer, I; Dascner, R.; Jakut-
tis, M.; Franke, M.; Binder, S.; Hornung, A.; Frauho-
fer-Institut fir Umwelt-, Sicherheits- und Energie-
technick UMSICHT, Institutsteil Sulzbach-Rosen-
berg. Speicher fiir die Energiewende. Sulzbach-Ro-
senberg, 2013. 113 s.

Technical certificate Vitomax 100. Type M155: liqu-
id/gas fuel hot-water boiler. Kyiv: Viessmann, 2005.
8 p. (in Russian)

Umerenkov, E. V. The development of change of phase
heat storages for heat supply systems: the thesis
submitted for the Scientific Degree on competition
of Candidate of Engineering: 05.23.03. Kursk, 2012.
196 p. (in Russian)



Cxemvt pabomot AT®II 6 cucmemax meniochHabicenus ¢ KOMiamu Ha OP2aHUYecKoM MOniuee 77

YmepenkoB Esrennit Banepuesuu. — Kypck, 2012. —
196 c.

Ocranenko Biraxniii BanepiiioBuu — inxeHep textiunoro octamierts 6yxaiseass TOB PMH, m. Tam6ypr. Haykosi
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Ocranesko Buranmii BanepueBny — nmkeHep texamdeckoro ocamtenns 3qannit OOO PMH, r. Tam6ypr. Hayumbie
MHTEPECHL: dHEProcOepekeHne B CUCTEMaX TeMIOCHAGKEH s, ONTUMU3AIHST PAGOTHI JJOKATHHBIX MCTOYHUKOB TEILIO-
CHaGKEHISL.

Ocranenko Imurpuii BasepueBuu — accucrenT Kadeapbl TEMIOTEXHUKHU, TEMIOTA30CHAOKEHUS 1 BEHTUJISIIIN
JlonGacckoll HATMOHATIBHON aKaJleMUU CTPOUTENHCTBA W apXUTEKTyPhl. Haydible MHTEPECHL: IOKATbHbIE NCTOYHIKN
TETJIOTHI, MOBBIIIEHUE UX YHEPTETUYECKON U 9KOJIOTHUECKON 2(h(HEKTUBHOCTH, BJIUSIHUE STUX HCTOYHUKOB HA OKPYIKa-
IOILYIO CPemy.

JIykpsinoB Anekcanap BacuibeBHy — TOKTOp TEXHNYECKUX HayK, Tpodeccop, 3aBeAyIoInil kadeapoit TelIoTeXHN-
KU, TEMJIOTa30CHAGKEHNsI 1 BEHTHJISAINN [JOHOACCKON HAIMOHAIBHOI aKafleMUH CTPOUTENBCTBA U aPXUTEKTYPBI.
Hayumble WHTEPECDE: JIOKAIbHBIE HCTOYHUKY TEMIOCHAOKEHNUS, TOBBIIIEHNE UX HKOJOTHYECKUX U IHEPTETHUECKUX
XapaKTePUCTUK.
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