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JTOCJIIIKEHHS POBOTH IMITYJIbCHOI IBOHAITIPABJIEHOI TYPBIHA
B PESOHATOPI TEPMOAKYCTHYHOI'O AITAPATA

Buxopucmanus Huzbkomemnepamyphux oxcepei mennogoi enepeii (ckuonux abo 6i0HOBNIOBANLHUX) € 8AICTU-
6010 3a0a4elo, OCKIIbKU CHPUSIE NIOBULYEHHIO eHeP20edEeKMUBHOCE GUPOOHUYUX NPOYECi8 Ma 3aXUCmy 006Kl
. Tepmoaxycmuuni anapamu 30amui 3a6e3neuumu peanizayiio yiel 3a0aui, nepemeoprooyu menjiogy eHep-
210 6 Mexaniuny y 6u2isaoi NOMYICHUX AKYCHUYHUX X6UTb. BAPOBAONCEHHIO MEPMOAKYCMUYHUX CUCTEM HA
npaKmuyi 3a6axcae CKAaOHiCmob 6e3n0cepeorHbo20 OMPUMAHHS MeXaniunoi pobomu abo erexmpoenepaii 6i0
AX. Buxopucmanus imnynscnux osonanpaenenux mypoin (IT) mae cnpusmu supiwennio yici npobremu. B
pobomi, wsixom excnepumenmanvhux odociiodcens ma CFD moleniosanns, Gueuanucs Xapaxmepucmuki
onumnozo 3paska [T, Ha0aHo onuc excnepumMenmanbHo2o0 cmenody, npueederi pesyrbmamu eKCnepumMenma-
JILHUX O0CAIOHCEHb, BUHAYCHI HANPSMKU NOOAILUOL pOOOmMU.

Knrwowuosi crosa: Iunynvcna 0eonanpasiena mypoina, CKUOHI pecypcu, mepMoaKyCmuKkd, menioei MAauuHu.

Beryn

Tepmoaxycruuni temosi asurynu (TAJl) — rten-
JIOBI MAIlMHU TPSAMOI Aii — NpH3HAYEH] Ui MpPSMOro
MIepETBOPEHHS TEIUTOBOI €HEPTii B MEXaHIYHY €HEpPTilo y
BUTJISIIII aKyCTHYHUX IyJbcaliil. B momanemomy, mexa-
HIYHY €HEpril0 KOJUBHOI'O PyXy Tpeba TpaHChopMmyBa-
TH Y BIIIIOBIIHOCTI IS TOTPEO CHOKUBAva.

Haii6ipI mpocTUM HIISIXOM € 3aCTOCYBAaHHS 3BO-
potHOi TATM — TepMOaKyCTUYHOIO TEIUIOBOI'O HACOCY
(TATH) a6o pedpmxeparopa (TAP), ski 3natHi 3a0e3-
neynty abo OTPUMAHHS XOJIOLy, a00 IMiBUIUTH HasB-
HUH TIOTEHIliaJ CKHIHHMX TEIUIOBHX pecypciB [1, 2],
OHAK I BapiaHT MOXJIMBHHA TITBKH 332 HAsSBHICTIO
MoTpeOH B TAKHUX pecypcax.

Haii6inpin yHiBepcalbHUM DIllIEHHSIM MOXKE CTaTH
MIPOYKYBaHHS €JIEKTPUYHOI €Heprii, aje 3 UM BHHH-
KaloTh TeBHI npobnemu. IcHyrowi mepeTBoproBadi
I’ €30KepaMivHi, a00 eNeKTpoMeXaHiuHi, MalOTh BUCOKY
BapTiCTh, HU3bKY HAJINHICTh, Maly IUTOMY IOTYX-
HicTb. OT)Xe, CTBOPEHHS HOBUX Ta €(EKTUBHHUX THIIIB
KopucHOro HaBaHTaxxkeHHS A1 TATM e akTyalbHOO
3aj1a4ero.

1. AHaJi3 ocTaHHIX JOCTiTKeHb
i myosikanii

B mepmux 3pa3zkax TATM BHKOpHUCTOBYBAJIUChH
€JIEKTPOreHepaTopy Ha 0a3i 1’€30KepaMiuHHX eJleMeH-
TiB a0 JiHIHHKUX reHeparopis [1, 3], siki B CBOEMY CKIla-
Ili 000B’SI3KOBO MArOTh CKJIaJIOBI YaCTUHH, SIKI ITiITBEp-
JUKEHI MeXaHI9HiN aedopmartii.

Ha npakTuii Taki KOHCTpYKIIi MOKa3anu psiji CyT-

TEBUX HEMOJNIKIB — HU3BKY HAAIHHICTh Ta BUCOKY Bap-
ticth. Tak, 3a ganumu Jle Bioka BapTicTh JiHIHHOTO
redepatopa csarae 3000 eBpo 3a 1 kBT enekrpuuHOi
MOTYXHOCTI [4].

i oOcTaBUHM BUMararoTh po3pOOKM HOBHX OiJIbII
Ha/liHHUX BHJIB KOPUCHOTO HAaBaHTa)XEHHs. MOXKINBUM
BapiaHTOM MOXX€ CTaTH BHUKOPHCTaHHS POTATUBHUX
MaIIiH — TypOiH, SKi 3MaTHI TpaHC(HOPMYBATH MOB3/0-
BI)KHI KOJIMBaHHS CEPEIOBHINA B 00EPTAIBHUN PYyX.

B BiHOBITIOBAIBHIN €HEPreTULIl € MPUKIAIH CTBO-
PEHHSI XBWJIBOBUX €JIEKTPOCTAHIIH 3 OCHUIIIOIYUMHU
noBiTpsauMu KonoHamu - OWC (Oscillating Water
Column), puc. 1.

Puc. 1. XBuiboBa enekrpoctaniis 3 OWC

B 1mx ycraHOBKax KOJIMBaHHS HOBITPSHOTO CTOB-
ma 3a0e3rnedyloTh po0oTy TYpOiH, Takux, SK TypOiHH
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VYenca ta IMIyIbCHI JIBOHANpaBiieHi TypOiHu. Bimomi
po0OTH, B SKHX PO3IJISHYTI NUTAHHS MPOCKTYBAHHSI
JIBOHAIIPABJICHUX TYPOiH Ta BUKOPUCTAHHSA iX B XBUIIBO-
BHX €JICKTPOCTaHIIsAX [5, 6].

Moskna 6auntu, 1o OWC gBistroTs co00I0 BijK-
PHTI CHCTEMH, IO MPALIOIOTh NPU aTMOC(HEpPHOMY THC-
Ky. AMIUIITYa KOJIMBHOTO PYXY IOBITPST B HPOTOYHI
YaCcTUHI cArae JEKiIbKoX MetpiB. Ilpu 1boMy yactoTa
KOJMBaHb cepefoBuma —f BU3HAYAETHCA LIBMAKICTIO
PYXy BOASHOIO CTOBNA i, 32 3BH4Yaii, HE IEPEBHIIYE
0.2—-1Tm.[7, 8].

B TATM curyanisi CyTTEBO BiJPi3HAETHCS, TEpPUI
3a BCE — II€ 3aMKHYTI CHCTEMH, B SIKUX THCK pPOOOYOro
cepenouma moxe csaratu 0.3 — 3.0 MIla. Yacrora
KOJIMBaHb BH3HAYa€ThCs JIOBKMHOIO Pe30HaTOpa i, yac-
Timr 3a Bce, cTaHoBUTHL 50 — 150 I'm, BigmoBigHO —
aMIUTITyJIa KOJIMBHOTO PYXYy 3HAYHO MEHIIIa, PHC. 2.
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Ie p,— aMILTiTy#a TUCKY akycTuyHoi xBuii (I1a);
u, — KOJIMBaJbHA MIBUIKICTh CEPEAOBHUINA (M/CEK);
p — IUIBHICTH pobouoro cepepoBuiia (Kr/m3),

¢ — IIBUIKICTb 3BYKY B pOOOYOMY CepelOBHIII
(m/c);
f —uacrora akycTuaHUX KomuBaHb (I'1).

Ockinbku B TATM Tak came Mae Miclie KOJIHBa-
JBHUN pyX po0OYOro cepenoBHUINA, IJIKOM JIOTTYHOO
crae inmes 3acrocyBanHs [T mms oTpuMaHHS MeXaHId-
HOI poOOTH.

Meta podoTH — OTpUMaHHSI KOMIUIEKCY 3HaHb,
MOTPiOHUX JJIS TIPOEKTYBaHHS TEPMOAKYCTHUHUX TYp-
OOreHepaTopiB CUCTEM BHUKOPHUCTAHHS TEILUIOBHX CKHJI-
HUX Ta BiJHOBIIOBAJILHUX CHEPIETHYHUX PECYPCIB.
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Puc. 2. AMIUTITY1a KOJTMBHOTO PyXY CEpeIOBHIIA
B 3aJIEXKHOCTI BiJ{ YACTOTH XBUJI1

2. [locranoBka 3axaui

VY BIANOBIZHOCTI A0 METH JOCTIDKEHb MOXKHA
c(OpMYJIIOBAaTH 3a/1a41 HASIBHOI pOOOTH.

ExcriepuMeHTanbHO BHBYHTH OCOOJIHMBOCTI TiJpo-
JTUHAMIYHUX Ta TEIUIO(i3MYHUX TPOIECIB, SKI MAalOTh
MicIie mpu poOOTH IMIYIBCHHUX ABOHAIIPABICHUX TYp-
6in B TATM.

OTpuMaTH AOCTIHUM IUIIXOM iH(pOpMAILiIo, sKa
JIO3BOJIUTH KOPEKTHO 3aJ[aBaTH TPaHUYHI YMOBH JIJIS
MIPOBEACHHS YHCIOBUX PO3PAXYHKIB.

Po3poburn CFD Monens, npu3HaueHy ajisi IpoeK-
TyBaHHA Ta onrtuMizanii koHcTpykuiii I/IT Tepmoakyc-
TUYHUX araparis.

3. BukJiajieHHs OCHOBHOI'0 MaTepiaiy
3.1. ExcnepumenTtansHa IIT

Jlis mpoBeneHHsT TOCHiKEHb OyB BUTOTOBIICHHH
excniepuMeHTanbHui 3pasok [JIT. Po3paxyHku reomer-
pii enementiB niei [JIT BUKOHYBanuch 3riqHO 3 peKoMe-
HIAMISMU, IO HaBeleHi B poboTax [7, 8].

KoHCTpyKTHBHI €JIeMEHTH — pOTOp TypOiHH, Ha-
MPaBIIAIOY] amapaTH Ta OOTiKayi — OyJM BHIOTOBJICHI
meronoM 3D npyky 3 PLS macruka (puc. 3).

Puc. 3. Cxema mnporounoi wactuau [JIT

3.2. JocaigHuii cTeHa Ta o01a{HAHHS

s BuB4yeHHs xapaktepuctuk [IT OyB BUroroB-
JICHUH CIICIliaIbHUN CTEH[, OCHAIIICHUH MiKpOIpPOIIECO-
PHOIO KOHTPOJBbHO-BUMIPIOBAIBHOIO CHCTEMOIO, pHc. 4
Ta puc. 5.
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Puc. 4. Cxema excriepUMeHTaIbHOI0 CTeH Ty Ut AociimkenHs [ T:
1 — crex TA/I; 2 — HarpiBau; 3 — 0X0JIOMKYBay; 4 — OJIOK JKUBJICHHS; 5,6 — aMIIepMETp 1 BOIILTMET);
7 — tepmomniapu XK; 8 — natumku Tucky; 9 — 30H11 TepMoaHeMoMeTpa; 10 — iMITynbCcHa JBOHAIIpaBIIeHa
Typ6ina (I/1T); 11 — BertunsaTop; 12 — oxomomkysay; 13 —Hacoc; 14 — 6ak; 15 — 6ok koHTpoJepiB; 16 — PC;
17 — Tepmoperystop; 18 — ocrmorpad SDS 1074CFL; 19 — miox uuit Mict; 20 — akTuBHE HaBaHTaxkeHHs 11 [T

Puc. 5. Cxema excriepUMEHTaIbHOI0 CTEHY JUTS AOCIIKEeHHs rinpasiiuyHoro onopy [AT:
1 — nemHickara, 2 — MaHOMETp MOXWINH TUdepeHiiauii, 3 — TypOina, 4 — Bentunsarop, 5 — JIATP,
6 — ocumnorpa¢ SDS 1074CFL , 7 — nioanuii mict, 8 — amniepmerp, 9 — BonbTMerp, 10 — Marasus onopis

OCHOBOIO E€KCIIEPUMEHTAIBHOI YCTaHOBKU € JIOC-
miganii TAJ, iKW Tpaifoe B pexXUMi CTOSYOI XBUII,
peamnizytoun 1mkin bpaiitony. Koncrpykuis TAJ] no3Bo-
Js1a 3MIHIOBATH JIOBXKMHY DPE30HATOpa 1, BiJTOBIIHO,
YacTOTy aKyCTHYHOI XBWii. MakcuMmainbHa TeIioBa
notyxHicTh ganoro TA/J] carana 500 Br.

[oTyXHICTh aKyCTUYHUX XBWJIb, 3 IKUMH B32€MO-
nmistta IJIT, Bu3Hauamach MOIM(IKOBAHUM METOIOM
JIBOX JaTYMKiB [9] Ta OUIIXOM MPSIMUX BUMIPIOBaHb
KOJIMBHOI IIBUKOCTI Ta aKyCTUYHOT'O TUCKY. [1j1s 1IbOro
B pe3onaropi TAJl Oynu BCTaHOBJICHI YOTHPH MIBUIKO-
nito4i gaTyuku TUCKY TUiry MP7005, nBa 30HIM TEpMO-
anemomerpa DISA 5500D.

Porop IJIT OyB »kopcTKO MOB’s3aHUi 3 TphoX(as-
HUM OE3KOJIEKTOPHUM €JIEKTPHYHUM T'€HEepaTopoM THITY
Sankyo F2JGL.

Buxigna Hampyra 3 remeparopa IoJaBajiach Ha
BUIIPSIMILSY, SIKif OYJIO BUT'OTOBJIEHO 3 BUKOPUCTAHHSIM
nmioniB I1IoTku, B SIKOCTI HAaBAaHTA)KCHHS OYJIO BUKOpPHC-
TaHo aboparopHuii peocrat Ty P 517-M.

Yacrora obepranHs TypOiHM BH3HA4ajach 3 JIOIO-
Moroto nudposoro ocumnorpady SDS 1074CFL, sxwuit
OyB MiIKIIOUYCHUHM 0 OnOHIiEI 3 OOMOTOK TeHepaTopa.
Taka cxema J03BOJISIIIa OJHOYACHO KOHTPOJIOBATH Yac-
ToTy obepranHs poropy I[AT, enexkrpuuny Hampyry Ta
(dbopMmy mynbcaliiii crpymy.
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Jl71st BUSHAYSHHS TiApaBiigyHOro onopy 3paska [JIT
B OJHOCIPSIMOBAHOMY TMOTOII BHKOPUCTOBYBAJIACh
BIIKpHUTa acpoJMHAMiYHa TpyOa, puc. 5.

Butpara noBiTpsi BU3Ha4a1ach 3a JOIOMOIOIO Je-
MHickartu. [lepenan cTaTHYHOTO THCKY B PE30HATODI Ha
Biapizky 3 [JIT BUMiproBaBCS MOXWIMMH MaHOMETPaMHU
DISA Ta mBHAKOAIIOYMMHU N’ €30KEPaMiYHUMH JaTUH-
KaMU THCKY, SKi OyJIM MO€IHaHI 3 KOMIT FOTEPHOI0 KOH-
TPOJIHO-BUMIPIOBAIEHOIO CUCTEMOIO.

4. Pe3yJibTaTn eKCePUMEHTAIBLHUX
nocaigxens [T

4.1. ®i3u4Hi eKcnepuMeHTH

Taxk, B poGoTi [7] HaBeneHi pe3ysbTaT E€KCIepH-
MEHTIB, B SIKHX BUBYAJHCh 30BHIIIHI XapaKTEPUCTHKH
nocnigaoi [T y Biakpuriii pe3oHaHcHi# TpyOi. B mmx
JIOCNIJIaX aKyCTHYHI KOJMBAaHHS B PE30HATOpPI TeHepy-
BaJIMCh 3a JIONIOMOT'0I0 KEPOBAHOT'O EJIEKTPOJMHAMIYHO-
ro rygyHoMoBIs. EkcriepuMmeHTH mokaszamu (puc.6), 1o
nmociigna IJIT 31aTHa mpaitoBaTH Ha 9acTOTax, KPaTHUX
po3paxyHkoBii, a came — 40 I'r, 1600, Ta 320 '

Haxxanp, B X omuTax JOCIijHAa YCTAaHOBKA Maiia
(ikcoBaHy JOBXHHY 1 3a0e3neuyBana MaKCHMaJbHY
aKyCTHYHY MOTY)KHICTh JIUIIIE HAa BJIACHUX PE30HAHCHUX
4acToTax.

[Ipo me cBigyaTe pe3yabTaTH BHMIPIOBaHb, Ha
SIKHX YiTKO BUPaKEHi JIOKaIbHI MAKCUMYMH aKyCTHIHO-
ro TUCKY (aKyCTHYHOI MOTYXHOCTI). 3po3yMmiso, IO
came Ha 1ux dacrorax ooeptu IJIT csaratoth MakcuMma-
JIbHUX 3HAYEHb.

Puc.6. 3anexHicts yacroru obepranns [T Bix uacroru
aKyCTHYHOI XBUJII B YBEPTh XBUIILOBOMY PE30HATOPI

B HassBHOMY jOCTiKEeHHI Oyiia BUKOPUCTaHa iHIIa
ycraHoBKa (puc. 4), 3apusku yomy pooota IJIT Ha pi3-
HUX YacToTax Oysja BUBYEHA OUIBIN JETaIbHO.

B Hogiit ycranoBmi I/IT Oyna BMoHTOBaHa 6e3rio-
cepenHbo B pe3oHaTtop TAJl, HOBXKHMHA SKOTO MOIJIa
3MIHIOBATHCh, TUM CaMHUM 3a0e3IeUyI0YH 3MiHYy Po0o-
yoi yactotdt TATM.

Jlocnian npoBOAMIIUCH MPU MOCTIHHOMY HaBaHTa-
xenHi reHeparopa IJIT. Kpim Toro, 3a paxyHok pery-
JIIOBaHHS eJIeKTpUYHOI Hamnpyri Ha HarpiBaui TAJI,
IHTEHCHBHICTh aKyCTH4HOI €Heprii B pe30HaTOopi MiAT-
pUMyBajach IOCTiiiHOM. TakuM YHHOM, 3MIHIOIOYH
JIOBXKHHY pe3oHaTopa (pobody 4acTtory), MokHa Oyio
JIOCITIJIATH BIUIUB [[HOT'O NTApaMETPy Ha XapaKTEPHUCTHKH
IJT.

Pe3ysnbraTn BUMiprOBaHb Mokasaiu (puc. 7), 1o B
nmiana3oni gactoT (50 — 250) I'ip obeptu IAT 36epira-
muck B Mexax 4200 — 4500 006/xB, 10 MiATBEPIKYE
Pe3yabTATH MOMEPEIHIX TOCHTIIKCHb.

Omxe, IJIT 3naTHa e)eKTHBHO MPAIIOBATH HA Yac-
torax, ThmnoBux Wit TATM, ne (50 — 150) I'm, 1 3a0e3-
MEYUTH TPUBIJ EIEKTPUYHOTO TeHeparopa abo iHIIOro
HaBaHTa)KEHHSI.

OTpuMaHMid pe3ynbTar € Iy)Ke BaXKIUBUM 3 OIJIs-
Iy Ha MOXJMBe npakThuyHe BukopucrtanHsi TATM. B
CBOIO YEpry, CTa€ aKTyaJIbHUM IHUTAaHHS MOTJINOJIEHOr0
JIOCITIJPKEHHST 0COOJIMBOCTEH TiIPOIUHAMIYHUX Ta Terl-
no(izuuHuX npouecis B 38’311 — TAJ] ta IJ]T.

Jlis neranbHOrO BUBYEHHS TiJPOJUHAMIKU B TPO-
TOYHIN vacTuHI gociigHoro 3paska I/IT Ta pe3zoHaropi
TA]] Oyno 3amanoBaHO POBECTU HU3KY JIOCITIJIIB, SIK B
YMOBax OCIHJIIOIOYOTO PYXY CEepeloBHINA, TaK i B Of-
HOHAIPaBJICHOMY MOTOII.
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Puc. 7. 3anexnicts o6eptiB I/IT Big yacrorn
aKycTH4YHOI XBuIli B pe3oHaTopi TAJL

Takuii miaxix A03BONSE OUIBII YITKO BHU3HAYHUTH
BIuB KoHCTpykuii [T Ha rigpoauHamiuHi mpouecH B
enemenrax TAJl. Ha puc. 8 HaBeneni pe3ynbratu BUMi-
proBaHHs TigpoauHamiuHoro omnopy IAT B omnocmps-
MOBAHOMY IOTOIl. Mo)kHa Oa4uTH, IO MiHIMAaTbHUN
omip Mae HepyxoMma TypOiHa, a 3 POCTOM HaBaHTaKCHHS
Ha renepatop — omip IJIT 36inbiryeTsest.

4.2. Pesynbratu CFD MonenoBanHs
B xoni mpoBemeHHs AOCHTIHKEHL Oyja CTBOpEHA

CFD wmogens IAT. [nsa uporo, 00’ext po3poOiieHUi B
CAD mnporpawmi, 0yB imnoproBanuii B CFD maker.
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Puc. 8. 3anexnicts rigpasniunoro onopy AT Bix
LIBHJKOCTI IOTOKY NPH PI3HUX HaBaHTA)KEHHSIX
B nopaneuiomy, i 1aHHI MaroTh OyTH BUKOPUCTAaHI
TIPY aHai31 BINIMBY KOHCTPYKTUBHHUX OCOOIMBOCTEN
enemenTiB [J[T Ha rizpomuHamiky OTOKa B pe30HATOPI
TA/] ta s ouinku kopektHocTi CFD po3paxyHkiB

BupinryBanace HecranionapHa 3agada B 3D moc-
TAHOBIII JUIsl CTUCIIOTO cepeoBuIla. B uncnoBiit Mmoaeni
Oylla BUKOpPHCTaHa CTaHIApTHa k-e¢ Momenb TypOyJieH-
THOCTI. [l moOyZoBH KOPEKTHOI Ta €KOHOMIYHOI 3a
yacom po3paxyHKky CFD mopeni Oymu mpoBezeHi Tec-
TOBI pO3paxyHKH. BBaxkatoun Ha CKJIATHICTh 3a/1aui, Ha
MEPIIOMY eTarli JOCHTIHKeHb PO3paxyHKH Oyau oOMe-
KEHI PEeXKHMOM 3aTOpMOXKeHOi TypOiHu. PesynbraTtu
orpumadi nsixom CFD MozenroBanHsl, Oyiu MOpiBHSHI
3 EKCIICPUMEHTANTLHUMHY JaHUMH, PHC. 9.

Puc. 9. ITopiBHSHHS €KCIICPUMECHTATBHUX JaHUX
Ta pesynbtatie CFD MonentoBaHHs

Moxna 6aunth, 1o aanHi CFD po3paxyHkiB Ta
(I3UYHUX EKCIIEPUMEHTIB MaloTh 3aJIOBIJIBHEHWH 30ir
IIPHU IIBHIKOCTAX IOTOKY J0 5 M/C, TaK Pi3HHI Mix
Humu He niepesumnrye 10%. HasBHi BigxuneHHs B pe-
3yJAbTaTaX MOXKHA TOSICHUTH CKJIQJHICTIO BH3HAYEHHS
Ta ypaxyBaHHs mopctkocti noBepxuei AT, sxi Oynu
BUTOTOBJIeHI 1uIsixoM 3D nmpyky. 3po3ymino, mo mia-
BHUIIEHHS SIKOCTI Ta TOYHOCTI BHTOTOBJICEHHS MOJEINI

Oyne copusTH 3MEHIIEHHIO TiJpaBIiYHUX BTpaT Ta
ITiIBUIIEHHIO €(DeKTHBHOCTI TYpOiHH.

IIpo ckiamHicTh TiAPOAWHAMIYHOI KapTHHH B
pe3onaropi 3 IJIT, npu HasiBHOCTI KOJMBAJIBHOI'O PYXY
cepeoBUINA, CBIUUIYATH JaHHI, ToKa3aHi Ha puc. 10.

UncnoBuil eKCIIepUMEHT JI03BOJIMB JIOCIIINTH TijI-
POAMHAMIYHY CTPYKTYPY IYJIbCYIOUOro MOTOKA B pe30-
Hatopi ¢ IJIT. CFD mozaentoBanHs Mmoka3ajo, 10 B Ta-
KHX yMOBaX MOXKJIMBI BTpaTu €HEprii, siKi TMOB’s3aHi 3
BUHHUKHEHHSM BTOPHHHHX TEUil.

Puc. 10. Pesynbratu CFD MozentoBaHHs — Bizyai3atlis
JiHi# ToKy B pezoHaropi TAJ] 3 IAT

Amnanizytoun pesyasratu  CFD  MonemoBaHHs,
MOXKHa I00aYUTH 30HY IHTEHCUBHUX 3BOPOTHHX Ta
pazialbHHUX IIOTOKIB, sIKa po3TalIioBaHa Oe3rmocepeHbo
3a obrukauamu IJIT. Tlpym HasiBHOCTI OCLIMITIOIOYOTO
PYXy CepelnoBHIla, HACTIAKOM TaKHX palialIbHUX Tedii
MOXE CTaTH «yJapHHI» BXiJl MOTOKA JI0 CHPSMIISIOUOTO
amapara. Omxke, Taki Tedii € HeOaKaHUMH, OCKIIBKH
NPU3BOIATH 10 MiJBHUIICHHS HEpalliOHAIFHUX BTpaT
eHeprii i noripmenHs xapakrepuctuk [JT.

[HTEeHCHBHICTH Ta CTAOLIBHICTH paliajbHOI CKJIa-
JIOBOT 3aJIOKHTh BiJl KOHCTPYKTHBHHX OCOOJHMBOCTEH
crpsimiisitouoro amapara IJIT, wacToTm akycTUYHHX
KOJIMBAaHb Ta aKyCTHYHOI MOTYXHOCTi. [lyis 3amoOGiran-
HS MOSIBM TaKUX IMOTOKIB TpeOa BHECTH 3MIHA B IpPO-
(iIb CIPSIMIISIFOYOTO amnapara.

[HTEepecHUM € cIiicTaBIeHHS pe3yJIbTaTiB YHCIIO-
BOrO EKCIIEPUMEHTa 3 JaHHUMH, 10 OTPUMaHi B XOJi
BUMIpPIOBaHb aKYCTUYHOT'O TUCKY pHC. 11.

MoxHa OauuTH, IO B 30HI OE3MOCEpPEnHBO 3a
oborikaueM IJIT wmaemo kaptuHy iHTepdepeHmi
JIEKITBKOX XBHWJIb, SIKI 3MBHUHYTI 3a (ha30r0. AJic BiKe Ha
Biactani 0.15 M Bim i€l 30HM, B pe3oHaTOpi (opma
(pOHTY aKyCTHYHOI XBHIII He NehopMOBaHa.
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Puc. 11. OcuunorpamMu akyCTUYHOTO TUCKY B IIEPETH-
Hax pe3onaropa 3a I/IT Ta cTpykTypa noroka. (BiJicTaHb
Mix neperuHamu 0.15 m)

BucHoBku:

— TEPMOaKyCTUYHHUI TypOOTreHepaTop MOXe CTa-
TH TIEPCHEKTUBHUM DIIIEHHSIM JUISi CHCTEM BUKOPHC-
TaHHS CKHJIHHMX Ta BiJHOBIIOBAJIbHUX EHEPreTHYHUX
pecypcis;

— moka3aHo, mo [JIT Mmoxke eeKTHBHO MparlroBa-
TH B IIMPOKOMY Jiana3oHi 4acToT, IO J03BOJISIE CTBO-
pIOBaTH KOMIIAKTHI Ta MOTY)XHI CUCTEMH;

— KJIacCMYHa MOJIeNlb aKyCTUYHOI XBWJII 3 IUIOC-
KUM (pOHTOM He BigoOpakae BCi OCOONMBOCTI Tiapo-
JMHAMIYHOI KapTHHU B pe3oHaTopi TATM 3 I/T;

— KOHCTPYKIIS CIIPSAMIIAIOUOrO arapaTra Mae 3a-
0e3IeYnTy BiACYTHICTH MOSIBM BTOPUHHUX DPajialibHUAX
Ta 3BOPOTHUX TEYill B pe30HATOPI.
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PenenseHT: 1-p TexH. Hayk, mpod., 3aB. kadenaporo KIP M. 1. Paguenko, HarionanbHuil yHiBEpCUTET KOpadieOymy-
BaHHA iM. aamipana C. O. MakapoBa, MukonaiB.

UCCJIEJOBAHUE PABOTBI UMITYJIbCHOM JIBYHATIPABJIEHHOM TYPBUHBI
B PE3OHATOPE TEPMOAKYCTHUHYECKOI'O AIIITIAPATA

B. B. Kopooko, A. A. Mockoeko, A. b. Mocmenanenko, C. H. Cepoun

Hcnonp3oBaHre HU3KOTEMIIEPATYPHBIX HCTOYHUKOB TEIJIOBOH YHEPTHH (COPOCHBIX MIIM BO3OOHOBIISIEMBIX) SIB-
JISieTCsl BaYKHOW 3a/1a4el, IMOCKOJIBKY CIIOCOOCTBYET TOBBIIICHHUIO 3HEprod((EeKTHBHOCTH MPOU3BOACTBEHHBIX MPO-
LIECCOB U 3aIIUTHI OKpYXaIoIel cpenpl. TepMoakycTHIeCKUEe alllapaThl CIIOCOOHBI 00ECIIEYUTh PeaTH3aliio 3TOi
3a[auy, TpeBpalias TeIUIOBYIO SHEPIHI0 B MEXaHUUYECKYIO B BHJIE MOIIHBIX aKyCTHYECKHX BOJH. BHeapenuto tep-
MOAKyCTHYECKUX CUCTEM Ha ITPAaKTHKE MEIMIAET CI0KHOCTh HEMOCPEACTBEHHOI'O MOIYYEHUSI MEXaHNIEeCKOU paboThI
WIN BIIEKTPOIHEprur. Vcnonp30BaHuEe MMITYIBCHBIX JABYHampanieHHbIX TypOuH (UT) momkHO criocoGcTBOBaThH
peleHuio 3Toi mpobiembl. B pabore myTeM sKCEpUMEHTANbHBIX HCCIENOBAaHUH M MOJEIMPOBAHMS H3Yy4allCh
XapaKTepUCTUKH onbITHOro obpasua MT, mpenocraBiieHO onuMcaHHE 3KCIEPUMEHTAIBHOI'O CTEHJA, MPUBEICHBI
PE3yNBTaThl SKCIIEPUMEHTAIILHBIX HCCIEOBAHUN M PACUETOB, ONPE/IEICHbI HAIIPaBJICHUs JalbHeiIel paboThl.

KnaroueBsbie ciioBa: NMITYIIbCHAS IBYHAIIpaBJICHHAsl TypOHHA, JHEPI€THYECKUE PECYPChI, TEPMOAKYCTHKA, TEll-
JIOBBIE MAIIHHBI.

STUDY OF OPERATION BI-DIRECTIONAL PULSE TURBINES
IN THE CAVITY THERMOACOUSTIC MACHINE

V. V. Korobko, O. O. Moskovko, G. B. Mostipanenko, S. 1. Serbin

The use of low-temperature sources of thermal energy (waste or renewable) is an important task, as it improves
the energy efficiency of production processes and in such way protects the environment. Thermoacoustic devices are
capable to fulfill this task, converting thermal energy into mechanical energy in the form of powerful acoustic
waves. The implementation of thermoacoustic systems in practice is hampered by the difficulty of obtaining me-
chanical work or electricity in these systems. The use of bi-directional turbines should help to solve this problem.
Experimental prototypes and CFD simulations were used for study the characteristics of the prototype bi-directional
turbine along with the experimental stand description. The results of experimental studies and calculations were
analyzed to find the routs for further work.

Keywords: impulse bidirectional turbine, energy resources, thermoacoustics, thermal machines.
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