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3anpononosano mMemoOuxy 6uUsHA4eHHs KiIbKOCMI Menjiomu, wo HaoxXooums 6i0 COHAUHOI
paodiayii Ha 00BINbHO OPIEHMOBAHT NOBEPXHI 011 NIOMPUMAHHI MEMNEPAMYPHO20 pedxcumy biopeakmopa.

3anpononosano xkoHcmpykyiio 6io2azo8oi ycmanosxku. Bcmanogneno KinbKicmb meniomu 6io
COHAYHOT padiayii, o Ha0X00Uumb HA NOGEPXHI DIOpeaKmopa 3anPONOHOBAHOT KOHCIMPYKYL.

IIpoananizoeano pe3yromamu AHANIMUYHUX OOCHIOJNCEHb MA 6CMAHOGNEHO NIK  2YCMUHU
Menio8020 NOMOKY COHsIUHOIL padiayii. Pezynomamu 00caioxiceHb nodawi y epaghiunitl inmepnpemayii.

IIpeonoosicena memoouka onpeoeieHuss KoIUUecmeda menjiomsi, HOCMYnaouel Om COIHEeYHOU
paouayuy Ha HNPOU3BOTLHO OPUEHMUPOBAHHbIE NOBEPXHOCMU O NOOOEPHCAHUS MEeMNePamypHO2o
peoicuma buopeaxkmopa.

IIpeonooicena koncmpykyusa 6u02a3060U YCMAHOBKU. YCMAHOBIEHO KOIUYeCmE0 Meniomvl Om
CONHEYHOI paduayuu, NOCmynaouell Ha N08epPXHOCMU OUOPearKmopa NPeoloHCeHHOU KOHCMPYKYUU.

Ilpoananusupoganvl  pe3yrbmamvl — AHATUMUYECKUX — UCCAEO08AHULL U  YCMAHOBAEHO NUK
NIOMHOCMU MENI08020 NOMOKA COIHeuHoU paduayuu. Pe3yiemamsl uccredoganuii npeocmasiensl 6
epaguueckou unmepnpemayuu.

Method determination of the amount heat received from the sun's radiation arbitrarily oriented
surface to maintain the temperature of the bioreactor.

The construction of a biogas plant. Set the amount of heat from solar radiation received at the
surface of the bioreactor of the proposed design.

We analyzed the results of analytical studies, and the set peak density of the thermal flux of solar
radiation. Research results are presented in graphical interpretation.

AKTyaJbHICTh po6oTH. OHUM i3 NUIAXIB JTOMOBHEHHS 1 YaCTKOBOI 3aMiHU TPaIUIiIHHUX BUIIB
NMaJiiBa € BUKOPHUCTaHHsS Oiorazy. BayJIMBUM apryMeHTOM Ha KOPHCTh JAaHOTO JDKepella eHeprii €
HEOOXITHICTh BUPIMIECHHS HA CYYaCHOMY PiBHI €KOJIOTIYHHX IPOOJIEM, IO BHHHWKAIOTH MPH YTHIIi3amii
opraHiyHuX BigxomiB. OJHIEI 3 OCHOBHHMX TCHCHINM Yy PO3rOPTaHHI EKOJOTIYHO Oe3MeYHOTo
BHPOOHMIITBA TPOMYKITi POCIMHHHIITBA 1 TBAPUHHHUIITBA € PO3BUTOK KOMIUIEKCHHX TEXHOJIOTIH i3
BHKOPHUCTAHHSAM TIPOIECIB METAHOBOTO 30pOPKYBAaHHS IpH yTHIII3AIlii Oiomacw, B pe3yibTaTi SKOTO
YTBOPIOETHCS Oioras.

BiorazoBa ycrtaHoBKa Npu3HaueHa JUII BHUPOOHMITBa Oiorady 3 OpraHiuHHX BiIXOIiB
CITECHKOTOCTIOAAPCHKOTO BUPOOHUIITBA MUISIXOM aHaepoOHOro OpomiHHsI. BUKOPHCTOBYETHCS IS
3a0e3MeYeHHs CLTbCHKUX TOCIIOAAPCTB ra3oM it oOyToBuX noTped. biorazora ycraHoBa siBisie c00010
TepPMETUYHY EMHICTh Ta OCHAIICHA PAIOM 00JaHAHHS JIsl BUPOOHUIITBA Oiorasy.

biorazoBi ycTaHOBKAa CKIQNa€TbCs 3 KOHCTPYKTHBHUX €JIEMEHTIB, OCHOBHUMH 3 SIKUX €:
OlopeakTop, cHCTeMa 3aBaHTAKECHHSI, CHCTEMA TIEPEeMIlTyBaHHs, Ta3robIaep, CHCTEMA TiITPiBy.

BiorazoBi ycTaHOBKM HNOAUISIOTECA Ha TOOYTOBI Ta mpomuciosi. [Io0yToBi 0iorazoBi ycTaHOBKH,
HacaMmIiepesl yTWIi3yloTh MOOYyTOBI OpraHiyHI BiAXOIW 1 3a0€3MeUyIOTh TOCHOJAPCTBO CHEPTOHOCISIMHU
(TetutoM Ta enekTpoeHepriero). Taki yCTaHOBKH BHUKOPHUCTOBYIOTHCSI HAa HEBETUKHX (EpPMEPCHKUX
rOCIIOIaPCTBAX 3 METOK YTHIIi3allii OPraHiYHUX BiJXOJIiB Ta OXOPOHH JOBKULIS, & TAKOXK JUIsl OTPUMAaHHS
€KOJIOT1YHO YHMCTOro opraHiuyHoro mobOpusa. IIpoMucioBi Giora3oBi ycTaHOBKM BHKOPHCTOBYIOTHCS Ha
BEIIMKNX KOMIUIEKCaX ¢ € 0araro TBapWH, 1 3aCTOCOBYIOTECS B OCHOBHOMY 3 METOIO YTHIIi3amii
opraniuHux BiaxoniB. bioras, sik mpaBui0, BAKOPHCTOBYIOTH Ha TEXHOJOTIUHI MOTpeOu, Taki sIK 00irpis
MPUMilIEeHb, KOPMiB Ta OTPUMaHHSA €JIEKTPOCHEPTii.
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biora3oBi ycraHoBKU € Oe3nepepBHOI Ta mepioauvHoi 1ii. be3nepepBHa GepMeHTAIlis MOJIATaE y
MOCTiIHHOMY, a00 3 KOpPOTKMMH TIiepepBaMH B dHaci, HaIxoipkeHHI TexHomoris 3 0Oe3mepepBHOIO
(hepMeHTaIli€I0 HANEXKUTH 10 HAHOUTBIT TEXHIYHO BimparboBaHuX. Ls TexHomOTis MOTpedye HEBEINKIX
(hepMeHTaIIHHIX KaMep 1 peastizye mpoiiec Oe3nepepBHOro BUpOOHUIITBA Oiorasy.

Oco0nuBicTh 0i0Ta30BUX YCTAaHOBOK TEPiOAMYHOI [Iii MOJSATAE Y AUCKPETHIN IX eKcruryaTarlii, a
caMme BiJ 9acy 3aBaHTaKe€HHs 0iopeaTopa OpraHIgHOIO MACOIO JI0 Yacy MOBHOTO ii PO3KIIady.

Hns iaTeHcudikamii mporecy OpoIiHHS B peakTOpi BUKOPUCTOBYIOTh MEXaHIYHI MilIajKH.
BponunpHa cywmim 3aiMIIaeTbcss B PEaKTOpi CTUIBKM Yacy, CKUTBKM Iie OioNOTiuHO HEOOXiTHO AJIs
PO3KJIaIlaHHs OpPTaHIYHUX pedoBUH Oaktepismu. [Ipu onTuManpHIX yMOBax i TeMreparypi B peakTopi 35-
45 °C opraniuHi pe4oBHHHU po3KinagaroTses Ha 90...95 % 3a 35-45 nib.

Merta Ta 3amadi mocjigkeHHsi. Bu3HaueHHsI MPOrHO30BaHOI KIILKOCTI COHSYHOI €Heprii, ska
MOTpaIuIAie Ha IOBIUTBHO PO3TAlIOBaHI MOBEpPXHI OiopeakTopa, /UId MIATPHUMAHHSA HOTO BHYTPINITHHOTO
TEMIIEPaTypHOTO PEXKUMY.

AHAJITHYHI TOCTiTKeHHS

IIpoanamizoBano icHytodi (opMH METAaHTEHKIB TOOYTOBHX 0iOora3oBMX YCTaHOBOK Ta
BCTaHOBJICHO, 1[0 €HEProe(EeKTUBHOIO 3a TEIUIOTEXHIYHHMH XapakTepUCTHKamMHu € chepudHa ¢opma.
Tomy 3anponoHoBaHo GiopeakTop HWITIHAPUYHOI GOpPMH 3i 3pi3aHUMHU KOHYCaMmH /0 BEpXy 1 10 HU3Y, B
SIKOMY BpaxOBaHI €HEProOoIaaHi XapaKTePUCTUKH Ta OCOOIMBOCTI TEXHOJIOTIYHOTO MPOIIECY.

Ilimirpie  opraHiuHOi CHpPOBMHH ©OiOpeakTopa 3ampOIOHOBAHO 3AIHCHIOBATH  IIJITXOM
BUKOPUCTAHHSI COHSYHOI eHeprii, a came, Oe3mocepenHiM HarpiBoM HOBEpXHI pe3epByapy OiorazoBoi
YCTaHOBKH COHSIYHUM ITPOMIHHSM.

OTxe, TOTIK TpAMOI COHSYHOI pajiarii Ha JOBITFHO OPIEHTOBAaHY IOBEPXHIO BH3HAYAETHCS 3a

dhopmyoro (1):

_ 1
SHp—Sm-COSG’ (D
Sy — ist, Br/m*;
e m — ajary4a CoHs'YHA eHeprisa, BT/m™;
0 — KyT HamiHHS TPSMOTO COHSYHOTO BHUIPOMIHIOBAHHS, BU3HAUCHHH MDK HAMpsSIMOM

BUIIPOMIHIOBAaHHS 1 HOPMAaJUTIO TIOBEPXHi MOTJIMHAHHS.

cos® =sinh - cosa +sina(cos i - tgl -sinh +siny - cos S -sint), (2)
ne o — KyT HaxuIy ONPOMiHIOBAHOT ITOBEPXHI 10 TOPU3OHTY;
L — reorpagivna mmpoTa MicLieBOCTi, Fpas;
w — a3UMYT IIOBEPXHi ONPOMiHEHHs, Ipaj; TOOTO KyT MiX HOPMAIIO JO IUIONMHU Ta

HaIpsSIMKOM Ha TIiBHIY (32 MOYAaTOK BIJIIKY NMPHAMAETHCS HAMPSMOK Ha MiBICHb, BIIXWICHHS Ha CXin
MIPUIMAETHCS 31 3HAKOM ILTIOCY», HA 3aX1Jl «MIHYC»;

T _ yacoBwuii KYT, Tpaj., PIBHUH «HYIIO» OIiBIHI, KOXHa TOAWHA BiAmoBigae 15° moBrorw,
OpPUYOMY 3HAYEHHS YacOBOTO KyTa A0 OOiy NMpHUMAEThCS «IONATHUMY», MICHS OOiAy «BiA €MHUMY,
BH3HAYAETHCS 32 GOPMYIIOIO:

T 3
=22 (12-1)> 3)
(2=
ze { — COHSIYHA TOAMHA JIJIsg TaHOI MICIIEBOCTI, T'OI.;

o_ cxwienHass COHIISI BITHOCHO €KBAaTOPa, TPal., BU3HAYAETHCS 13 3aJIEKHOCTI:

oaas i aen 284+ N 4
5=2345-sin(360=0.) 4)

ne N — nopsiakoBuil HOMep AHA POKY (MounHarouu 3 1, mo Biamosigae 1-my ciuns);
h — kyT, skuit Bu3Hayae Bucoty COHIIS HaJl TOPU30HTOM B JaHUH MOMEHT 4acy, rpas.
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sinh =cos7-coso -cosL+sinod -cosL. (5)

3anpornoHoBaHa KOHCTPYKIlisS 0i0ora3oBOi YCTAaHOBKM Ma€ BHUTIISAN IWIIHIpPA 31 3pi3aHUMH
KOHycaMu 10 Bepxy i mo Hm3y (puc. 1). Lleit Oiopeaktop OyB B3ATHIl 32 OCHOBY MJSi TPOBEICHHS
AHANITUYHUX JTOCIIKEHbB.

B nawniii koHCTpyKLii Oiopeakropa € HasBHICTb TPbOX PI3HO OPIEHTOBaHUX MOBEPXOHb, SIKi
CTIPUHMAIOTH MPSIME COHSYHE POMIHHS, TOMY B IPUHHATY METOANKY PEKOMEH/I0BaHI TaKi CIPOIIEHHS:

[Nepma moBepXHs — BEpXHs YaCTHHA pe3epByapa, a camMe KpHIIKa PO3TalIoOBaHa TOPH30HTAIEHO,
TOOTO KyT HaXWITy IOBEPXHI CIIpUHAMAaHHS 10 TOPU30HTY ckianae 0 rpamycis.

OTxe, 3 BpaxyBaHHSAM KOHCTPYKTHUBHHX OCOOJIMBOCTEH OiopeakTopa Micis CIPOIICHb (opMmyia
(2) HaOyne BurIAAY:

cos@ =sinh. (6)

Hpyra moBepxHsS — cepegHs 4YacTMHAa pe3epByapa, y BHIVIAAI 3pi3aHOTO KOHYCa, BOHA
po3TamioBana mia KyToM 45 rpaayciB 10 TOPH30HTY, ToAi popmyna (2) mpuiiMe BUTIIAL;

cos@ =0,707 - (sinh + cos i - tgL - sinh +siny - cosd -sin 7). (7

TpeTst MOBEepXHS — OCHOBHA YaCTHHA pe3epByapa, MOBEPXHs pO3TallloBaHa BEPTUKAIBHO, TOOTO
mig kytoMm 90 rpagycis, orxe Gopmyna (2) Habepe BUTIIALY:

cosf =cosiy - tgl-sinh +siny -coso -sinz. (8)
TemnoHagxomKeHHS B 610peakTop Bil COHIIHOTO BUIPOMiHIOBaHHS Qc, BT BU3HAYAIOCH:

Q=0 +B-Aq: ©)
e do, BT — cepennpo1000Be TEITOHAIXOKEHHS Bl COHSYHOIL pajiallii:
F 10
qOZRi(tl}B]M_tB)’ (10)
0

F — moma BepTHKAIbHOT MOBEPXHI GiopeakTopa, M
R, — TepMiunmii omip cTiHKK pe3epByapa, M°K/BT;

1 &6 1
RO:—+7+—’ (11
ag A og
Og> Gy — KoeillieHTH TeIuloBinfaui BiJ BHYTPILIHBOI Ta 30BHIIIHBOI MOBEPXHI CTIHKH

OiopeakTopa, BiJIIIOBITHO, Br/M’K;
th — YyMOBHa cepeaHpo1000Ba TeMItepaTypa 30BHINTHLOTO MOBITps, °C;

I
ym_ ' Prep 12
B =ty g, O (12)

' . . v .

t; — PO3paxyHKOBa TEMIIEPaTypa 30BHIIIHBOrO MOBITPs, °C, NpHiMA€ETHCS 3riAHO 3 [2];

p — KOE(DIIEHT MOTJIMHAHHA TETIOTH COHAYHOTO BUIIPOMIHIOBAHHS 30BHIIIHBOK MOBEPXHENO
cTiHKM OiopeakTopa, s ctani P =0,8;

Icp — CepeIHbOJOOOBUIl TEMIOBHH TOTIK CYyMapHOrO NPSAMOrO Ta PO3CISTHOIO COHSYHOTO
BUIPOMiHIOBaHHS, BT/M’.
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Al (A A-A
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Puc. 1. KoHCcTpyKTHBHUIT BUTIIST pe3epByapa eKCIIepUMEHTaIbHOI 010ra30B0Oi YCTaHOBKU
a — BUIIIA] 3 O0KY; O — BUIIISI 3BEPXY; B — AKCOHOMETPHYHHIN BUTJISA]
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Puc. 2. [laninHs cOHAYHOT €HEPrii Ha Pi3HOOPiIEHTOBaHI MOBEPXHI
a — TOPU3OHTANIbHA MOBEPXHs; O — MOBEPXHS HaXUIIeHa i KyToM 45 rpaj.; B — BepTHKAIbHA TOBEPXHS

AMIUTITYZa KOJMBAHHS TEIUIOBOTO MTOTOKY A q Bt Bu3Hauamace:

Ag=0g F-Arys (13)

q

Ap — AMILIITY/J1a KONMBAHHS TEMIICPAaTypH BHYTPILIHBOI IOBEPXHI CTIHKH pesepByapy , °C ;

AM
Agg = E ,°C, (14)

VU _ pennumua 3aTyXaHHS PO3PaxXyHKOBOi aMIUTITY[H KONMBAHHS TEMIIEPATYpH 30BHINIHBOTO
MOBITPsI B 3aXMCHIN KOHCTPYKLIii pe3epByapa;

D
2 5 1%) (@5t Y) (15)

v=0,9-¢
(Sl+1(1)~oc3

D — remmoBa iHepIIis 3aXUCHOT KOHCTPYKITIi.

D=RxS;, (16)
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S, — po3paxyHKOBHI Koe(illi€EHT TEIUIO3aCBOEHHS CTIHKM pe3epByapa, MJs  cTaii
8,=126,5 Br/m’K;
Y | — KoeiLlieHT TEMI03aCBOEHHS 30BHIIIHBOIO TTOBEPXHEIO, Br/M°K;

RO'SI+(XB. (17)

1T 14R

0 %

AMIUIITYly KOJIMBaHHsS TEMIICPATYPH 30BHIIIHBOTO NOBITPsi AYM,°C 3 BpaxyBaHHSIM COHSYHOIO

BUIIPOMiHIOBaHHS BU3HAYAIOCH :

AL (18)

pi(S] IMaKC — MAaKCHMAalbHUW TEIUIOBUH ITOTIK CyMapHOro mnpsamoro Tta pO3Ci$IHOl"O COHAYHOTO

BHITPOMIHIOBaHHS, Br/m’;
A, ~ MaKcnMaibHa aMILTITYa KOJIMBaHHS TeMIIEpaTypy 30BHILIHBOTO MOBiTpst, °C ;

Koedinient Temmosinnadi o3 , Br/M'K Bix 30BHIIIHBOI TOBEPXHI pe3epByapa 10 HABKOJIHMIIHEOTO

CepeIoBHINA [T BEPTHKABHOT TTOBEPXHI BU3HAYAETHCS 32 (HopMyIoLo:
of=58+11,6-Vo, (19)
e ® — CepeIHbLOMICIIHA MBHIKICTH BITPY, M/C;
JloCTiKEeH ST IPOBOMINCSA JUIs T0OyTOBOTO GiopeakTopa 06’emoM 1 M°. PesepByap moBHICTIO

BUKOHAHWHM 3 MeTany Ta TodapOoBaHWN y YOpHHHA KOmip. 3a poO3paXyHKOBHH Iepiof] MpHiiMarach
cepe/ivHA JIUITHS.
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Puc. 3. IlocTymieHHs TelIa BiJl COHSIHOTO BUIIPOMIHIOBAHHS Yepe3 MOBEPXHi
3ampOIIOHOBAHOTO OiopeakTopa
1 — cymMapHa KiJIbKiCTh TEIIOTH; 2 — KUIBKICTh TEIUIOTH, 1110 TIOTPAILISLE Yepe3 BEPTUKAILHY TOBEPXHIO;
3 — KUTBKICTh TEIUTOTH, IO MOTPAILISIE Yepe3 HAXUICHY TTOBEPXHIO; 4 — KUTBKICTh TETUIOTH, IO TIOTPATLISIE
Yyepe3 rOpU30HTAIIBLHY MTOBEPXHIO

[IpoBeneHi aHamiTHUHI NOCHIMKEHHS IUIS pe3epByapy 3i 3pi3aHMMU KOHYCaMH y BEpXHIH Ta
HIDKHIA 9acTHHAX €MHOCTI JUIS CEPEIHBbOMICIIHUX TEMIIEpPaTyp 30BHIIIHBOTO TOBITPS MPOTSATOM POKY,
TemneparypHuii pexum Oiomacu mpuiimaBca 40 °C. Sk Teroi3ossuiiiHuil Marepial BHKOPHUCTAHO
MiHEpaNbHY BaTy 3 ONTHMAIbHOIO TOBIIHHOW O = 0,13 M [6].

Heo0ximHa mOTYXHICTh CHCTEMH TiAITpiBy OiopeakTopa ckianae, BT:
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-G ¢ - k-t —F-k- 2
Qg o =Gprc tr+F k-t —Fkt, (20)

Ie Gr — 06’eM Giorasy, M’;
¢, — IUTOMA TeIUIoeMHicTh Giorasy, Br/(m® °C);
t. — Temmnepatypa Oiorasy, °C;
F — mnomna 30BHINIHBOT MOBEPXHI pe3epByapa;
K — KoeQillieHT Temonepeaayi uepes cTinKy 6iopeaxropa, Br/m’K ;
ts,t; — BIATIOBITHO TeMIlepaTypa CHPOBUHH Ta HABKOJIMIITHBOTO cepenoBumia, °C.

Qe.o kBrsic
i 100 00

o N

WKL

400,00 - - ! !
1 : 3 4 5 & 7 B CN T R .

Puc. 5. I'padix He0OXimMHOT MOTYKHOCTI CHCTEMH HiITPiBY
1 — ciuens; 2 — nroTHii; 3 — Oepe3eHb; 4 — KBITCHb, 5 — TpaBeHb; 6 — YePBEHB; 7 — JIUIICHB;
8 — cepnenb; 9 — BepeceHb; 10 — xxoBTeHb; 11 — nucronan; 12 — rpyneHs

Busnauena HeoOXiHa KIIBKICTh €HEPropecypciB, a came 0iorasy, AJsi MOKPUTTSA TEIJIOBOTO
HaBaHTaXeHHs OiopeakTopa mo0yToBOi 610ra30BOi YCTAHOBKH .

g= e, M/piK, 1)
QR
ne Qg =23 MJIx/M’ — TemmoTBopHa 3aaTHICTH Giorasy [1].

Ockinbku, B TIIP mpwu 3ampomnoHoOBaHIi cXeMi Temio3a0e3nedeHHs] IPUCYTHS €KOHOMIS, TOMY
MPOBEJICHO pO30paxyHOK CKOHOMIYHOTO e(eKTy BiJl 3alpONOHOBAHOI CXEMHU TEIUIONOCTAYaHHS.
PosrasayTo aBa BapiaHTH:

— 1-i BapianT: Teruro3abe3nedeHHs OlopeakTopa 3MIMCHIOBAJIOCH TEIUIOTCHEPATOPOM, IO
Mpairoe Ha 0iorasi;

Qp=Qc.0. (22)
— 2-ii BapiaHT: Temto3abe3neueHHs OiopeakTopa 31iHCHIOBAJIOCH EHEPTi€l0 COHIIS;

Qs =Qc, (23)
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1 2 3

Puc. 4. HomMorpama crio>xnBaHHS Ta €KOHOMIi Oiora3zy
1 — piuHe crio>kuBaHHs 0iorasy JJis MiATPUMAHHS TEMIICPATYPHOTO PEXXUMY OiopeakTopa;
2 — BUKOpHUCTaHHs Oiora3y; 3 — ekoHoMis Oiora3y npu BUKOPUCTaHHI 2-T0 BapiaHTa Teryi03a0e3medeHHs

3ampoIoHOBaHA CXeMa TeIUIONOCTAYaHHS Ja€ eKOHOMII0 B po3Mipi mpubamsno 181 M Giorasy 3a
TEIUIHA TIEPi0j] POKY.

BucnoBku

— s 3ampomnoHOBaHOiI KOHCTPYKLii 0iora3oBoi ycTaHOBKH OyJ0 pO3po0JIeHO METOAWKY OTPUMAaHHS
3HAYeHHs KIUIBKOCTI TeIIOTH I 3a0e3ledueHHsl TEeIUIOBOTo CTaHy Oiopeakropa. BcranoBieno
KUTBKICTh TEIUIOTH BiJl COHAYHOI pajialii, o HaaXOAWTh Ha MOBEPXHI OiopeakTopa 3ampoIrOHOBAHOI
KOHCTpyKIii. [IpoaHanizoBaHO pe3ysbTaTH aHATITUYHHX JIOCHI/PKEHb Ta BCTAHOBJICHO, IO TIK
IYCTHHH TEILIOBOTO HOTOKY COHSMHOI pajialii, skuii craHoBuTh 1265 Br/M* npumnazmae Ha 12 roguny
JTHS Y JIATTHI MICSIII TS TOBePXHI HAXUIIEHO] i KyTOM 45 TpagyciB.

— 3aranpHa KiTbKiCTh TEIUIOTH , IO MOXKE OYTH OTpHMaHa BiJl COHSIYHOI €HepTii AJIs Ter1o3a0e3neueHHs
OiopeakTopa ctaHOBUTH 2700 kBT MicsIIb.
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