PEQEPATH

VK 622.324

ArperyBaHHSI MoOJejeil MiXTaly3eBOro OajaHCy /
M.M. Kynuxk // TIpobaeMu 3arajibHOI €HEPreTUKU. —
2016. — Bumn. 1 (44). — C. 5-9.

3anpornoHOBaHO METOJ arperyBaHHs TaOJullb CTaTH-
CTUYHOI 3BiTHOCTiI «BUTpaTU-BUMYCK» (MaTpUILS MPO-
MIiXHOTO CITOXXMBAaHHSI, BEKTOPHU KiHIIEBOTO CITOKIBAaH-
HS$I, BUITYCKY TOBapiB Ta MOCIYT, BAJIOBOTO BHYTPIIITHBO-
ro MPOAYKTY (IomaHOi BapTOCTi), 3araJbHUX BUTpPAT) 3
METOI0 3MEHIIEHHS iX PO3MIpHOCTI [0 BEJIUYMH,
HEOOXiTHUX MPU BUKOHAHHI JOCiIXKEHb i3 cepeaHbO-
Ta TOBFOCTPOKOBOTO MPOTHO3YBaHHS. MeTo He HaKJIa-
Jla€ 0OMexXeHb Ha TPeAMETHY CYTHICTb TaOJU1Ib i 3a0€3-
revye ix mepeTBOpeHHs 6e3 BTpaTu ToUHOCTI. [Tpn (pop-
MYBaHHi arperoBaHuMx MaTeMaTUYHMUX MOJAEIer Mixra-
JIy3eBOro 0ajlaHCy MOTPiOHO CIOYaTKy arperyBaTv Mat-
PUII0 TTPOMIXHOIO CMOXMWBAaHHS y BapTiCHil (opwmi,
MiCJIsl YOTO 3AICHUTHU ii IEPETBOPEHHSI B 6€3pO3MipHY
MaTPUIIIO TIPSIMUX BUTPAT IIISXOM BiIIIOBiTHOTO HOp-
MYBaHHS 3 TTOAAJIBIINMHU BiTOMHMH OTIePAIlisSIMHU.

Ko 4yoBi c¢uo B a:marpulsd, BEKTOp, TPOMiXKHE
CIOXMBAHHSI, KiHILIEBE CIOXMBAHHSI, BAJIOBUI BHYTPi-
IIHi TTPONYKT, BUTPATH, BUITYCK.

VK 621.316.726

MareMaTaHe MONETIOBAHHS TIPOIECiB aBTOMAaTUIHO-
TO peryaoBaHHS dacToTd Ta moTyxHocTi B OEC 3
COHSTIHUMM enexkTpocTaHiisiMu / [.B. promin //
[MTpo6iemu 3arampHOi eHepretuku. — 2016, —
Bumn.1 (44). — C. 10—17.

HecTabinbHuii xapakTep Bugaui MOTYXKHOCTi COHSTYHUX
enexktpocraHuit (CEC) B Mepexy 3yMOBIIIOE HEOOXi-
HICTh BCEOIUHOrO MOCIIIIXKEHHS BiAMOBIIHUX MPOLIECIB
peryJjiroBaHHSI Ta iX BIUIMBY Ha pOOOTY €HEeproCUCTEMU,
HacaMIiepel, 3 TOYKM 30py BILUIMBY MPOIIECiB reHepallil
noryxHocti CEC Ha yacToTy Ta BiIMOBigHi Tpolecu
ABTOMATMYHOTO PETYJIIOBAHHSI YAaCTOTH i ITOTYXKHOCTI
(APYII).

HapeneHo MaTeMaTUYHy MOJIE/b IIPOLIECiB reHepallii Ha
CEC, sgxka BkmoueHa y Moaeiab APYII, mo mo3BoJsie
JIOCITiKYBaTH MPOLIECH pPeryJloBaHHS SIK Y CUCTeMax
APUYII 3 TpaguuiiiHumMu peryasitopamu (reHeparopa-
Mu), Tak i B cucteMax APYII 3 miBuaKoaitouumMu cno-
KMBadaMU-peTYIITOPAMU.

Ha npuknani OEC Ykpainu npeactaBieHi pe3yabTaTi
€KCIepUMEHTIB 3 HABEICHOIO y CTaTTi MaTeMaTUYHOIO
Monemmio CEC. BcraHoBieHO, IO UIST TeHEpaTOpiB-
PeryJsiTOpiB KJIIOUOBUM € OOMEXEHHsI Ha LIBUIKICTh
Ha0Opy/CKUIaHHS MOTY>XKHOCTI, Ha BiIMiHY Bill CITOXKH-
BayiB-pEryisITOPIiB, AJIs IKUX KIIOYOBUM € OOMEXKEHHS
Ha piBeHb MaKCUMaJIbHO1 MOTY>XKHOCTI.

BussneHo, 1110 3a yMOBUM MaKCUMaJbHOI MOTYXHOCTi
CEC, 1o nopiBHIOE MAKCUMAJTbHI# TTOTY>XKHOCTI TeHe-
paropa-peryasitopa T'EC (3 TI'Br), mBuakicTs
Habopy/ckunaHHs notyxHocTi [EC 3abesmneuye edek-
TUBHE pPEryjJloBaHHS MpPU AOMYCTUMOMY BiIXWUJIEHHI
yactoty 0,02 I'u. IMpu iHIMX piBHUX yMOBax Hi MUJIO-
BYTiIbHI, Hi razoMa3yTHi TEC He B 3M03i yTpumyBaTu
BiIXMJIEHHS 4acTOTH HaBiTh B Mexkax 0,2 I'm.

Koo 9o0Bi cJ0Ba: MaTeMaTUIHE MOICTIOBAaHHS,
BITPOBI €JIEKTPOCTAHIIil, pPeryjaoBaHHS 4YacTOTHU, CIO-
JKMBaui-peryiasaTopu, reHeparopu-peryiaaropu, APYII,
00’eITHaHa eHeprocucTeMa.

YK 621.311.22

HJocnmimkeHHS KiHeTUIHWUX XapaKTEePUCTUK 3pasKiB
tBepmoi 6iomacu / T.C. lynno, H.I. lyHaescbka //
[IpoGaemu 3aranbpHOi eHepreTuku. — 2016, —
Bum. 1 (44). — C. 18-23.

CratTs NMpUCBsYEHA MUTAHHIO MOJIMIIEHHST eKOJIOTiu-
HocTi podot TEC YkpaiHu HuUIsIXOM BIPOBAIXKEHHS
Ha HUX TEXHOJIOTi1 CIIUThHOTO (DaKeJTbHOTO CTIATFOBAHHS
BYTiJIIISI 3 TBepAOlo OiomMacoro. 3a JOIMOMOTOI0 METOIY
TepMOrpaBiMeTpii, JOCTIIKEHO 3pa3Ku JepeBUHU Ta
COJIOMU MILIEeHUL, KYKYPYA3U, pinaky i coi. BusHayeHo
OKpeMi CTajiil TepMiuHOTO TIEPETBOPEHHS 3pa3KiB TBEP-
noi 6ioMacu Ta OTpUMMaHi KiHETMYHi KOHCTaHTHU ISt
cTafilt 3HeBOTHEHHS Ta BUXOMY JeTKuX. OTpuMaHi maHi
Ta 1X TOPIBHSHHS 3 JNOCJIIKEHHSIMU IHIIMX aBTOPiB
BKa3ylOTh HA MOXJIMBI CYTTEBI BIIMiHHOCTI Y XapakTe-
pucTHKaX TBEPAOI 6ioMacH sIK OKpeMUX BUJIIB, TaK i pi3-
HUX 3pa3KiB OJJHOTO BUJY.

KiarmouyoBi cJoBa: TBepaa 6iomaca, CrijbHe cria-
JIIOBAHHSI, Tra, KiHETUKa TOPiHHSI.

VIIK 620.97

IIporHosHa cTpyKTypa TeIrio3abe3edcHHI YKpaiHu Ha
nepion mo 2040 poxy / B.J. bimomin // IpoGremu
3arajbHOi eHepretTnku. — 2016. — Bum.l (44). —
C. 24-33.

Ha ocHoBi aHani3y ctaHy Terio3abe3rneyeHHs Ta Tilo-
TETUYHOTO BapiaHTa MPOTHO3Y €EKOHOMIYHOTO PO3BUTKY
VYkpaiHu oOrpyHTOBYIOTBCSI MOJIOKEHHS 1IOJI0 JOLiIb-
HOI cTpaTerii po3BUTKY CHUCTEM Terio3ade3reuyeHHs
VYkpainn Ha mnepiom mo 2040 poky. IlpomoHyeTbcs
pailioHaJTbHa CTPYKTypa TEIJIOTEHEPYIOUUX MOTYXKHO-
cTeill KpaiHM 3a ABOMa CLEHapissMu: 0e3 OKYIMOBaHUX
teputopiii (AP Kpum Ta dvactuH [doHembkoi i
Jlyrancpkoi obyacteif) Ta 1Isl BCiel YKpaiHu B IiIoMy.
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PEQEPATH

Po3BuTok 1i€i ranay3i OpOIIOHYETHCS 3AiMCHIOBATHU
TepeBaXKHO Ha OCHOBIi IIIMPOKOTO BUKOPHUCTAHHS TEIl-
JIOHACOCHUX TEXHOJIOTiil Ta albTepHATUBHUX BUIiB
najavuBa i3 CKOPOUEHHSIM CIIOXMBAHHS MPUPOIHOTO
rasy, 1110 MPU3BeIe 10 3MEHILEHHS BUPOOJIEHHS TeTI0-
BOI eHeprii KOTeJIbHUMU. 3a clieHapieM | (3 moBepHEH-
HSIM OKYITOBaHUX TEPUTOPIM 10 cKiiaay YKpaiHu) Mpo-
THO3YETBCS, 110 OOCITU TeHEPYBAHHS TEIJIOBOI1 EHEPTil
y 2040 p. nocaratumyTh piBHs 439,1 mutH 'kan. 3a cie-
HapieM 2 (3 HEMOBEPHEHHSIM OKYIOBaHUX TEPUTOPIili 10
ckiany YKpaiHu) mporHosoBaHi obcsaru y 2040 p.
MeHIi Ha 80 muH I'kad.

Kirro4oBi cJoBa:crparerisi po3BUTKY, TeI103a0e3-
MEeYEHHSs, CTPYKTypa ITOTYXKHOCTEM, TEIJIOBUIA HAcoc,
KOT€JIbHi, [IPOrHO3YBAHHSI.

YK 621.311.001.57

TexHiKo-eKOHOMiYHi ITOKA3HMKN BHPOOHHUIITBA €JICK-
TpoeHeprii AEC B MaHeBpeHOMY peXuMmi /
C.B. llynbxenko // I1pobaeMu 3araabHOI €HEPTETUKH.
—2016. — Bum. 1 (44). — C. 34-40.

B craTTi HaBeneHo aHali3 BIIMBY BukopuctaHHsa AEC
B MaHEBpPEHOMY peXMUMi Ha TeXHiKO-€KOHOMiuHi
MOKa3HUKM BUPOOHMIITBA HEIO eJIEKTPOEHEPTii.
OuikyBaHe B YKpaiHi MiABULIEHHS NOJi TeHEPYIOUUX
MOTYXHOCTEH, IO BUKOPHMCTOBYIOTH BiIHOBIIOBaHI
JIKepesia, 30KpeMa, BITPOBUX Ta (DOTOCIEKTPUIHUX
CTaHLiN, $IKi TeHepyIOTb HecCTaOiJIbHY eJeKTPUUYHY
MOTYXHICTb, 3yYMOBJIIOE MiABUIIEHHS BUMOT [0
TMOKPUTTS MAaHEBPOBOI YaCTWHM Tpadika eJIeKTPUIHNX
HaBaHTaXeHb HallioHaabHO1 O6’€MHAHOI eHeProCUCTE-
MU, 110 BUMAara€ HasIBHOCTI ITOZATKOBUX MAaHEBPCHMX
MOTY>XXHOCTe. BripoBaaKeHHSI MaHEBPEHUX PEXUMIB
excrutyaraitii AEC, siki BiAIlOBiTHO O MPOEKTY mepe-
0ayajoch BUKOPUCTOBYBAaTH B HOMiHAJILHOMY PEXUMi,
€ yCTaJIeHOIO MPaKTUKOo, Hampukiaa, B HiMeuuuHi ta
®paHiiii i Moxxe OyTH 3aCTOCOBAHO i B YKpaiHi. 3 BUKO-
PUCTAaHHSIM [IEeTCPMiHOBAHO-CTOXaCTUIHOTO METOIY
3/1ilicCHeHa olliHKa cO0iBapTOCTI BUPOOHUIITBA €JIEKTPO-
eHeprii B MaHeBpeHoMY pexumi mist AEC, gki Hapasi
BUKOPUCTOBYIOThCSI B YKpaiHi, Tak i IJig TMepCreKTUB-
Hux AEC cepenHbOoi MOTY>XXHOCTI.

Knrmo4yoBi cJ10Ba: aTOMHa eJIEKTPOCTaHI1Iisl, MaTe-
MaTWYHa MOJEJb, CTOXacTMYHA 3MiHHA, HalliOHaJIbHA
eHeprocucrema.

VIIK 536.24

Terw1000MiH MiX PiTHHOIO Ta IOBITPSIM Ha MOBEPXHSX 3
pizHOI0 hopmoio mmorubiaeHs / B. B. JlyopoBchkuii //
ITpoGnemu 3aranpHOi eHepretuku. — 2016. — Bum.1

(44). — C. 41-47.

IMpodinoBaHHS TTOBEpXHi 3pOlIyBayiB IJIiIBKOBUX I'pa-
TUPEHb Y BUTJISII TOTIUOIeHb TPU3BOJUTD 10 CYTTEBO-
ro MiABUILIEHHS TeTJI000MiHY MiX PiIMHOIO Ta OTOYYIO-
YUM TOBITPSIM Y MOPiBHSIHHI 3 IJIaJIKOIO MOBEPXHEIO.
Big ¢opMu mornmbiaeHb Ha TOBEPXHi Tedil 3a/IeXXUTh
CTYMiHb TYpOYyJsi3alii MOTOKY i iHTeHCcu(iKallig Terao-
Bimpaui. [Toimyk reomeTpuyHux Gopm moraubdieHb Ha
MOBEPXHi 3pOLIyBayiB, SKi MPU3BOAATH 10 MiABUILEHHS
e(eKTUBHOCTI pOOOTU IPAJUPHIi, € AKTYaTbHOO TEXHIU-
HOIO 3a7av9ero.

Merta 1i€i poOOTM — eKCIEepMMEHTaIbHO IOCTiAUTH
BILJIUB (hOPMU MOIJIMOJIEHb Ha TTIOBEPXHi 3polilyBaya Ha
TeII0oBiAIauy BiJl CTiKalouoi IJIiBKY BOAU A0 OTOUYIOUO-
ro MOBITPS i BU3HAUUTU HalKpaily npodiiboBaHy
ITOBEPXHIO 3pOIITyBaya.

Hocainy npoBoAUIUCH 3 MOTIUMOJEHHIMU CHEPUIHOi,
LUJTIHAPUYHOI, poMOOMNoAiOHOI Ta KBaapaTHOI opmu
Ha MOBEPXHAX 3polilyBayiB. JocinKkeHHSI BUKOHAHO Ha
pi3HUX pexxmMax B3aemopii (a3 Boga — MOBITPSA TpU
MOTIepeyHOMY OOAYBaHHI CTiKalOouol TUIIBKU ITOBITPSIM
pi3HO1 iIHTEHCHMBHOCTI, a TAKOX B YMOBaX HEPYXOMOTO
MOBITPSIHOTO CepeOBUILIA.

OTpuMaHO eMITipUYHi 3aJIEXKHOCTi, IO TO3BOJISIOTH
00YMCcINTU Koe(illieHTH TETUIOBiIIaui Ha MOBEPXHSIX 31
chepuYHUMU, UWIIHAPUYHUMU, POMOOIOAIOHUMHU Ta
KBaJIpaTHUMU MOTIMOJIEHHSIMU.

BcraHoBneHo, 1110 HailKpallli 3 TOUKM 30py TeIJIOBiAIa-
4i € TIOBEPXHi 3 MOTIMOJEHHIMM Y BUTTISIII CPEPUUHUX
JIYHOK i BOHM MOXYTh OYTU PEKOMEHI0BaHi JJIsI BITPO-
BaJl’KEHHS Ha TIJTiIBKOBUX TPaIUpPHSIX.

Ko 4oBi ¢ o0 B a:miiBKoBa rpaaupHs, gopma
MorauMOJieHh Ha MOBEpXHi 3pollyBaya, TEILIOBimgaya,
CTYITiHb OXOJIOIKEHHSI.

VIIK 536.7

BB peXyVMHHMX IapaMeTpiB Ta HepiBHOBAaXHOCTIi
KOHBEPCil Ha IMOKAa3HUKM TEPMOXIMiYHOiI pereHepallii
TEIUIOTH BilIIpallbOBaHMX I'a3iB BUCOKOTEMIIEPATYPHUX
ycraHoBok / B.I1. Auenko, B.b. Penpkin // [1pobremu
3arajpbHoi eHepreTuku. — 2016. — Bum. 1 (44). —
C. 48-53.

BukoHaHO po3paxyHKU TepMOJMHAMIYHUX ITOKA3HUKIB
TepMoxiMiuHoi pereHepauii (TXP) Temmoru Bin-
MpalbOBaHUX ra3iB MPOMMCIOBOI TMeyi i IBUT'YHA BHYT-
pitrHboro 3ropsiHHs ([IB3), B SKUX cniaiioeTbes MpU-
ponHuii ra3z. TXP 6a3yeTbcs Ha KOHBepcii cymilli mpu-
POJHOTO Ta3y i3 MPOAYKTAMU MOTO 3TOPSTHHSI.

BcranoBneHo, mo npu nposeaeHHi TXP ternoTtu nmpo-
MMCJIOBOI MeYi 3 PO3MOIiIOM MOTOKY BiANlpallbOBaHUX
ra3iB MixX peakKTOPOM i HarpiBauyeM IMOBITPS HETATUBHUI
BIUIMB HEPiBHOBAXKHOCTI KOHBEPCIl MOXXHA HiBeJIOBaTU
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3MEHIIIEHHSIM YacTKM TOTOKY, IO HAIpaBJSIETbCS B
peakTop.

IToka3aHo, 1110 30UIBLIEHHS YACTKX MOTOKY pearyrodoi
CYMillli, sIKa HAMpPAaBISIETHCS y BUCOKOTEMITEpATYPHUI
peakTop /B3, i BiazmoBigHe 3MEHIIIEHHS ITOTOKY B HU3b-
KOTeMITepaTypHUli MPU3BOISATH A0 30UIbIIEHHS SIK €KO-
HOMii MEPBUHHOrO MajuBa, TakK i e(heKTUBHOCTI HOro
BUKOPUCTAHHSI.

Jlnst 3MeHILIeHHS BIUIMBY HEPIBHOBAXXHOCTI KOHBEpCil
Ha TIOKa3HUKM pereHepaliii Teriotu B3 chig 3a6e3-
revyBaTd YMOBHU, MPU SIKMX HEPiBHOBaXKHICTh KOHBEP-
Cii maJIMBHOI CyMillli B HU3bKOTEMIIEPATYPHOMY PeaKTO-
pi Oyne MiHIMaJTbHOIO.

KarmodyoBi cuoBa: TepMoxiMidHa pereHepaltisi, mpo-
MMCJIOBA TiY, ABUTYH BHYTPIIIHBOTO 3TOPSHHS, Bill-
MpalboBaHi ra3yu, KOHBEPTOBAHE MAJIUBO, TEPMOINHA-
MIYHUI pO3paxyHOK.
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PEQEPATDI

YK 621.311.661

ArperupoBaHue MOIEIIEH MEXOTPACICBOro 6ajaHca
/ M.H. Kynuk // Tlpo6iemMbl o01Ieil SHEPreTuKu. —
2016. — Boim. 1 (44). — C. 5-9.

[IpennoxeH meTon arperupoBaHUsl TaOJMIl CTaTH-
CTUYECKOM OTYETHOCTH <«3aTPaThI-BBIMYCK» (MaTpHlia
IIPOMEXYTOYHOTO MOTPEOIICHUS, BEKTOPEI KOHEYHOTO
IMOTPEeOJIEHUsI, BBIITYyCKA TOBApOB U YCJIYT, BaJlOBOTO
BHYTPEHHETO TIPOAyKTa (m00aBIIEHHON CTOMMOCTH),
OOIIMX PACXOJIOB) B LIEJSIX YMEHBIISHUST UX Pa3MEPHO-
CTU OO0 BEJUYMH, HEOOXOAMMBIX IPU BBINTOJHEHUU
HCCIIEIOBAHUI MO CpefaHe- U JOJTOCPOYHOMY TIPOTHO-
3UpOBaHNI0. MeToa He HaKJIagbIBaeT OrpaHUYCHUI Ha
MMPEeAMETHYIO CYIIHOCTh TaOJHWII M OO0CCIIeYMBACT MX
npeodpa3oBanue 0e3 notepu TouyHocTH. [Ipu hopmu-
pOBaHUM arperupoBaHHBIX MaTeMaTMYECKUX MOMeIei
MEXOTpacJeBOro OajaHca HYXXHO CHayaja arperupo-
BaTh MaTPUIY MPOMEXYTOYHOTO ITOTPEOJICHUST B CTOM-
MOCTHOU popme, IocJie Yero OCyleCTBUTh €€ Mpeodpa-
30BaHUSA B 0Oe3pa3MepHYI0 MaTpHIly IIPSIMBIX 3aTpaT
IyTeM COOTBETCTBYIOIIETO HOPMUPOBAaHUS C ITOCTC-
TYIOIIMMU U3BECTHBIMU OTEPaLUSIMMU.

Kto4eBble cJo Ba: MaTpula, BEKTop, IpoMe-
KYTOUHOE MOTpedseHrne, KOHEYHoe TMoTpebiieHue,
BaJIOBOY BHYTPEHHUI MPOMYKT, 3aTPaThl, BHITYCK.

YK 621.316.726

Maremarudyeckoe MOAEIMPOBAHUE IIPOLIECCOB
aBTOMAaTU9IECKOTO PETYIMPOBAHUS 9aCTOTHI U MOIITHO-
ctm B OBC C COTHEYHBIMHA 3JIEKTPOCTAHIIUAMHU /
W.B. Ipémun // IlpobGaemMbl oOIIell IHEPTreTUKU. —
2016. — Bpim. 1 (44). — C. 10—17.

HecTabunpHEIN XapaKTep BbIIAaYd MOIITHOCTU COJI-
HeuHBIX 3iekTpoctaninit (COC) B ceTh 00YCIOBIMBACT
HEOOXOAMMOCTh BCECTOPOHHETO MCCICIOBaHUS COOT-
BETCTBYIOLLIMX TMPOLIECCOB PETYJIUPOBAHUS U UX BJIMSI-
HUST Ha pabOTy 9HEPTrOCUCTEMBI, TIPEXKIE BCETO, C TOUKHU
3peHUsT BIUSIHUS TIPOIECCOB TeHEpalluy MOITHOCTHU
COC Ha 4aCcTOTY U COOTBETCTBYIOIINE MPOIECCHI aBTO-
MaTHUYEeCKOTO PETYJIMPOBAHUS YaCTOTHI U MOIITHOCTHU
(APUM)

[IpuBeneHa maremaTuyeckasi MOAEIb IPOILIECCOB
reHepauuu Ha COC, BkitoueHHas B Moaeb APUM, uto
TTO3BOJISIET UCCIIEIOBATH TIPOIIECCHI PETyIMPOBAHUST KaK
B cucreMax APUM ¢ TpaauLIMOHHBIMU PEryJIsATOpaMu
(reHeparopamu), Tak 1 B cucreMax APUM c¢ OvIcTpo-
JMEUCTBYIOLIMMU TTOTPEOUTETSIMU-PETYIITOPAMU.

Ha nmpumepe ODC YkpauHbl peAcTaBIeHbl pe3yJib-
TaThl 9KCTIEPUMEHTOB C IIPUBEIEHHOM B CTaThe MaTeMa-
Tnyeckoit moaeabo CHC. YcraHOBIIEHO, UTO 115 TeHEe-
PaTOPOB-PETYISITOPOB KIIFOUEBBIM SIBJISIETCSI OTpaHUYe-
HHE Ha CKOpPOCTh Habopa/cOpoca MOIITHOCTH, B OTJIM-
yype OT MOTPeOMTesIeii-pPeryasaTopoB, s KOTOPBIX
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KJTIIOUEBBIM SIBJISIETCSI OTpaHUYEHME Ha YPOBEHb MaKCH-
MaJIbHOW MOIIHOCTH.

BrIstBIIeHO, YTO TIpW YCIOBUM MaKCHMaJIbHOM
motmHoct COC, paBHOI MaKCUMaJIbHO MOIIHOCTH
reHepatopa-peryisaropa 'BC (3 I'Bt), ckopocTb Habo-
pa/copoca momHocTu I'DC obecneunBaeT 3hHEeKTUB-
HO€E pEryjJMpoBaHUE MpU AOIYCTUMOM OTKJIOHEHUU
yactoTtel 0,02 T'u. ITpu mpouyrx paBHBIX YCJIOBMSIX HU
MbUIeYroJibHble, HU TazoMa3yTHble TOC He B coCTOsI-
HUHN yIePXUBAaTh OTKIIOHEHNE YaCTOTHI JaXKe B IIpeie-
nmax 0,2 T,

K.roueBble cJ10Ba: MaTeMaTUYECKOE MO -
poBaHME, aBTOMAaTUYEeCKOE PeryJupoBaHUE, YMCIICH-
HBbIE METONBI, CUCTeMa HeIMHEWHBIX TuddepeHIInaThb-
HBIX YPaBHEHMI, COJTHEUHBIEC 3JI€KTPOCTAHIINN, TIOTPE-
OUTEIN-PETYISATOPBI, TCHEPATOPBI-PETYIISITOPHI.

VIK 621.311.22

HUccnenoBanne KHUHETHICCKMX XapaKTEPHCTUK
o0pasmoB TBepmoit Omomaccet / T.C. Illynio,
H.WN. dynaesckas // I[1poGiembl 00111e#i SHEPTeTUKU. —
2016. — Brrm. 1 (44). — C. 18—17.

CTaTbsI TTOCBSIIIIEHA BOIIPOCY YIyUIICHUS SKOJIOT Y-
Hoctu paboTel TOC YKpauHBI MyTeM BHEIpPEeHUS Ha
HUX TEXHOJIOTMU COBMECTHOIO (paKeTbHOIO CKUTAaHUS
VyIJs ¢ TBepaoit onomaccoii. C rmoMouibio MeToaa Tep-
MOTPaBUMETPUM, UCCIIETOBAHbI 00pa3Libl IPEBECUHbBI 1
COJIOMbl MIIEHUIbI, KYyKYypy3bl, parca U COM.
OmnpenenaeHbl OTAEIBHBIC CTAANU TEPMHYECKOTO IIpe-
o0pa3oBaHUsl 00pa3LOB TBEPAOK OMOMACCHI U TI0JIyde-
Hbl KWNHeTUYECKHME KOHCTAHTHI 11 CTaauii 00E3BOXKM-
BaHMS U BbIxona JeTyuux. [lonydyeHHbIe JaHHbBIE U UX
CpaBHEHME C UCCAEAOBAHUSIMU APYTUX aBTOPOB yKa3bl-
BalOT Ha BO3MOXHbIE CYIIECTBEHHbIE pa3iuuusl B
XapaKTepUCTUKAX TBEPAON OMoMacchl Kak OTAEJIbHbIX
BHUIOB, TaK M Pa3IMIHBIX 00PA3IIOB OJHOTO BHUA.

K10 4yeBbBl e cJ1 0B a: TBepaasg Ouomacca,
COBMECTHOE CXXHUTaHWe, TTa, KWHETUKA TOPCHMSI.

YK 620.97

IIporHo3Has CTpYKTypa TEIUIOCHAOXEHUS YKpauHBI
Ha nepuoz 1o 2040 roga / B.J1. Benonen // [po6iaeMbl
obweit aHepreTuku. — 2016. — Boim. 1 (44). — C. 24-33.

Ha ocHoBe aHann3a COCTOSIHUS TEIUIOCHAOXEHUS 1
TUITOTETUYECKOro BapMaHTa MPOrH03a 9KOHOMMYECKO-
IO pa3BUTHS YKpPAaWHBI OOOCHOBBIBAIOTCS ITOJIOKCHUS
OTHOCUTEJILHO 11eJIecO00pa3Hoil cTpaTeruy pa3BUTHS
CcUCTEM TeruioobeceyeHruss YKpauHbl Ha IEPUOL 10
2040 roma. IlpennaraeTcd pauMoHalbHasT CTPYKTypa
TEIUIOBBIX I'€HEPUPYIOIIMX MOIIHOCTEl CTpaHbl II0
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PEQEPATHI

JIIBYyM ClLieHapMsiM: 0€3 OKKYMUPOBAHHBIX TePPUTOPUIL
(AP Kpbim u yacreit Jloneukoit u Jlyranckoit obna-
CTel) U IJIsI Bceil YKpauHHbI B ieJioM. PazBuTne aToi
OTpACIU MPEIJIaraeTCs OCYLIECTBIATh MPEUMYILE-
CTBEHHO Ha OCHOBE IIMPOKOTO MCIIOJb30BaHUS TEM-
JIOHACOCHBIX TEXHOJOTUI U ajlbTepHATUBHBIX BUJOB
TOIIMBA C COKpallleHueM NoTpedJeHUs IPUPOIHOTO
rasa, 9To IpUBEeIET K YMEHbBIICHNIO BRIPAOOTKM T -
JIOBO 3Hepruu KoreabHbIMU. [1o cieHaputo 1 (¢ Bo3-
BpallleHUEeM OKKYMMPOBAaHHBIX TEPPUTOPUIL B COCTaB
VYKpauHbl) TPOTHO3UPYETCS, YTO 0ObEMbI FeHEpUPOBa-
HUs TerioBoil aHepruu B 2040 r. OyayT AOCTUraThb
ypoBHs 439,1 muH I'kan. ITo cueHapuio 2 (c HEBO3-
BpPaTOM OKKYIIHMPOBAHHBIX TEPPUTOPUI B COCTaB
YKpauHbl) mporHo3upyembic 00beMBl B 2040 1. MEHB-
me Ha 80 muH ['kait.

Ki1ro4deBbhle ¢JI0 B a: CTpaTerust pa3BUTHS, TEII-
JnoobecrneyeHne, CTPYKTypa MOIIHOCTEH, TErIOBOM
HAacocC, KOTeIbHBIE, TIPOTHO3MPOBAHNE.

YAK 621.311.001.57

TexHUKO-PKOHOMUYECKUE II0KA3aTeNId MPOU3BOI-
cTBa 31eKTpodHepru ADC B MaHEBPEHHOM peXuMe /
C.B. lllynpxenko // I1poGieMbl 00111€#1 SHEPTETUKHU. —
2016. — Boim. 1 (44). — C. 34—40.

B crathe TIpuBeneH aHaAIM3 BIUSHUS WCIOJB30Ba-
Husg ADC B MaHEBPEHHOM peXMMe Ha TEXHUKO-3KOHO-
MMYECKHE ITOKA3aTeJIN IIPOU3BOCTBA €10 AJICKTPOIHEP-
run. OxugaeMblii B YKpanHe pOCT JOJU TeHEepUPYIO-
IIUX MOIIHOCTEM, HCIOJb3YIOIINX BO300HOBJISIEMbIE
WCTOYHUKW SHEPTUM, HATIpUMEpP, BETPOBBIX M (HOTO-
BJICKTPUIECKUX CTAHIINI, TeHEPUPYIOIIUX HECTAOMIIb-
HYI0O D3JIEKTPUYECKYI0 MOIIHOCTh, OOYCJIaBIMBaCT
MTOBBIIIICHNE TPEOOBAHMI K IOKPHITUIO MaHEBPEHHOM
yacTu rpaduka 3JeKTPUUYSCKUX 3arpy30K HAllMOHAJb-
Hoii OOBEAMHEHHON 3HEProCUCTEMBI, 4YTO TpeOyeT
HaJIMIUsI TOTIOJTHUTEIbHBIX MAaHEBPEHHBIX MOIITHOCTEHA.
BHen-peHne MaHEBpPEHHBIX PEXMMOB SKCILIyaTalluy
ADC, KOTOpBIE B COOTBETCTBUM C IIPOSKTOM IIPEIIIOJIa-
rajJoch WCIIOJB30BAaTh B HOMUHAJIBHOM pEXUME,
SIBJISIETCSI  OOBIYHOM IpPakTUKOM, HaIlpuMep, B
Iepmanun 1 @paHUIMKU U MOXET ObITh BHEAPEHO U B
Vkpaunne. C UCIOJB30BAaHUEM JI€TEPMUHUPOBAHO-CTO-
XaCTUYECKOTO METOo/Ia C/iejlaHa OlleHKa Ce0eCTOMMOCTHU
IIPOU3BOACTBA JIEKTPOIHEPTUM B MAHEBPEHHOM PEXM-
Me m1a ADC, KOTopble ceiiuac HMCIOJb3YIOTCS B
Vkpanne, a Takke u sl nepcrneKTuBHbIX ADC cpen-
HEW MOIIIHOCTH.

KrnodyeBble cJ10oBa: aroMHas QJICKTPOCTAHIIMA,
MareMaTndeCckad MOIACJIb, CTOXAaCTUYECKadad IMCPEMCH-
Had, HallTMOHAaJIbHadA SHEProcucrema.

VIIK 536.24

TemmooOMeH MeXay XWIKOCTHIO M BO3AYXOM Ha
TIOBEPXHOCTAX C pa3Hou dopmoit yriaybiaeHmin //
B.B. dy6posckuii // I[1pobieMbl 00IIeit SHEPTeTUKH. —
2016. — Bpim. 1 (44). — C. 41-47.

[TpodunmmpoBaHne MOBEPXHOCTHA OPOCHUTEIICH TLIe-
HOUHBIX TpagupeH B BUAE YIIYOJCHUI TPUBOIUT K
CYIIECTBEHHOMY TMOBBIIICHUIO TEIJIOOOMEHA MEXIy
SKMIKOCTBIO Y OKPYXKAIOIIMM BO3IYXOM MO CPaBHEHMIO
¢ mIaakoi moBepxHOCTho. OT hopMBbI YITyOIeHU Ha
IMOBEPXHOCTU TCUCHUSI 3aBUCHUT CTEIICHb TYpOYIN3aluu
IMOTOKAa M MHTeHCU(pUKaIMA TeruiooTnaun. Ilonck reo-
MeTpUYECKUX (POpM yIIyOIeHUI Ha TOBEPXHOCTU OPO-
cuTesIei, KOTOpble MPUBOAIT K TOBBIIEHUIO 3¢ dheK-
TUBHOCTU PaOOThl TpagupHU, SBISIETCS aKTyaJdbHOI
TEXHUYECKOU 3amaueit.

Llenms pabOTBI — 3KCIIEpUMEHTAIBHO HCCIEAOBATh
BIMSTHUE (DOPMEBI YIUIyOJICeHUI Ha TTIOBEPXHOCTH OPOCH-
TeJIS Ha TEIIOOTHady OT CTeKalollleil TUIEHKU BOMABI K
OKPYXaIOIIEMy BO3AYXYy W ONpPEACJUTb HaWIy4Ilylo
MpoUINPOBAHHYIO MOBEPXHOCTH OPOCUTES.

OnbITHl TPOBOAWINUCH C YIJIyOJeHUsIMU cdepuue-
CKOM, HIMJIMHAPUYECKO, pOMOOBUIHON U KBaapaTHOM
¢dopMBI Ha ITOBEPXHOCTSIX opocuTeneil. MccmenoBaHus
MPOBEICHBI Ha Pa3HBIX PeXXMMax B3aUMOJCHCTBUSA (a3
BOJIa — BO3IyX MPU IMOMNEPEYHOM OOIyBE CTEKAlOLIEeH
TUIEHKU BO3JYXOM pa3HON MHTEHCUBHOCTM, a TaKXKe B
YCJOBUSIX HEMOABUXKHOM BO3IYIITHOMN CPEIbI.

[TosyueHBI SMIMPUYECKUE 3aBUCUMOCTH, KOTOPHIE
MTO3BOJISTIOT BBIYUCIUTH KOA(POUIIMEHTH TeTUIOOTIAYN
Ha IMOBEPXHOCTSIX CO ChepUISCKUMU, IUTUHAPUIECKU -
MU, POMOOBUIHBIMU U KBAAPATHBIMU YIIYOJEHUSMU.

YcraHOBEHO, UTO HAWIYYIIMMU C TOYKU 3PEHUS
TETJI00TAauM SIBJISIIOTCS TOBEPXHOCTU C YIJIYOJIEHUSIMU
B BUIC C(PpeprUIeCKUX JYHOK U OHU MOTYT OBITh PEKO-
MEHIOBaHBI IJII BHEAPECHUS Ha TUICHOYHBIX TPAIUPHSIX.

Ko 4yeBBbBl e cJO B a: IUIECHOYHAsT TPAgupHSI,
¢dopMma yriydJieHUn Ha TTOBEPXHOCTU OPOCUTENSI, Tell-
JI0OTAa4a, CTENEHb OXJIAXKICHUSI.

YIK 536.7

BiusHue pexXuMHBIX TapaMeTpOB K HEPAaBHOBECHO-
CTH KOHBEPCHMM Ha IIOKAa3aTeJIM TEPMOXMMHYECKO
pereHepaly TeIUIOTH OTPaOOTAHHBIX Ta30B BBICOKO-
TeMIIepaTypHBIX ~ ycTaHOBOK /  B.II. fuenko,
B.b. Peapkun // IlpoGiiembl oOOlIEl 3HEPreTUKU. —
2016. — Brim. 1 (44). — C. 48—53.

BbinosHeHbl pacueTbl TEPMOIAMHAMUYECKHX TTOKa-
3aTeneil TepMoxumMuyeckoi pereHeparun (TXP) tem-
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JIOTBI OTPAaOOTAHHBIX Ta30B IIPOMBIIUICHHOW TICYM U
nBuraresisi BHyTpeHHero cropanus (JIBC), B koTopbIx
cxkuraetcst mpupoaHbiit ra3. TXP 6azupyercst Ha KOH-
BepCUM CMECH MPUPOIHOIO ra3a ¢ MpoaAyKTaMu ero Cro-
paHusl.

YcraHoBneHo, yTo nipu nposeaeHun TXP TernnoTs
MPOMBINIUICHHOM IIeYM C paclIpeleicHueM II0ToKa
OTPabOTaHHBIX Ta30B MEXIY PEAKTOPOM M Harpesare-
JIeM BO3[yXa OTpMIIaTeIbHOE BAMSHUE HEPaBHOBECHO-
CTU KOHBEPCUM MOXHO HUBEJIMPOBATb YMEHbILIEHUEM
JIOJIU TIOTOKA, HAaMpaBIsIEMOTO B PeaKTop.

ITokazaHo, 4TO yBeaMYeHME NOJU MOTOKA pearu-
pyIOIIeil cMecH, HAIIpaBIISIEMOU B BBICOKOTEMIIEPATyp-
bt peaktop JIBC, 1 cooTBeTCTBYIOIIIEE YMEHBIICHNE
MOTOKAa B HU3KOTEMIIEPaTYPHBIN MIPUBOIAT K yBEJIMYEC-
HUIO KaK 3KOHOMMHU IEPBUYHOIO TOIUIMBA, TaK U
3(HEKTUBHOCTH €ro UCITOIb30BaHMSI.

71 yMEHBIIICHUSI BIUSTHIS HEPaBHOBECHOCTH KOH-
BepCUM Ha MoKazaTenau pereHepauuu Teriotel JIBC
cienyeT obecrieyrBaTh YCIOBUSI, IMPU KOTOPBIX HEpaB-
HOBECHOCTb KOHBEPCHUM TOIIMBHOW CMECU B HU3KO-
TeMIIepaTypHOM peakTope OyaeT MUHUMAJIbHOI.

KirrmodeBEF € CJI0Ba: TCPMOXUMHUIECCKAST pere-
Hepalysi, IIPOMBIIIUICHHAs T1e4Yb, ABUTATeIb BHYTPEH-
HEro cropaHus, OTpaboTaHHbIE Ta3bl, KOHBEPTUPYEMOE
TOILIMBO, TEPMOJUHAMMUYECKUIA pacyeT.
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ABSTRACTS

UDC 622.324

Input-output model aggregation method /M. Kulyk//
The problems of general energy. — 2016. — Issue 1(44).
— P.5-9.

The aggregation method is proposed for input-output
statistical tables (intermediate consumption matrix and
vectors of final consumption, production, gross domestic
product (value added), overall costs) to reduce their
dimension to be suitable for studies on medium-term
and long-term forecast. The method does not impose
constraints on a substantive nature of the tables and
ensures their transformation without the loss of accura-
cy. When forming the aggregated mathematical input-
output balance models, first of all, it is necessary to
aggregate the intermediate consumption matrix in mon-
etary form and after that transform it into the dimension-
less matrix of direct costs through relevant valuation with
subsequent well-known operations.

K ey wo rds: matrix, vector, intermediate consump-
tion, final consumption, gross domestic product, costs,
production.
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UDC 621.316.726

Mathematical modeling of processes of automatic fre-
quency and power control in TIPS with solar power plants
/ LV. Dryomin // The problems of general energy. —
2016. — Issue 1(44). — P. 10—17.

The unstable nature of solar power plant (SPP) power
output in the network determines the need for a compre-

hensive study of the relevant control processes and their
impact on the operation of the power system, especially
from the point of view of influence of processes of gener-
ation capacity in the SPP on the frequency, and on the
relevant processes of automatic frequency and power
control (AFPC)

The mathematical model of the generation processes on
the SPP included in the AFPC model allows to investi-
gate the processes of regulation in the AFPC systems
with traditional regulators (generators), and in the AFPC
systems with fast controllable loads.

On the example of interconnected power system (IPS) of
Ukraine presents the results of experiments with the
mathematical model of the SPP given in the article. It is
established that for generators-regulators is a key limita-
tion on the speed of the power set/reset, unlike control-
lable loads for which key is a maximum power limitation.
It is revealed that under the condition of maximum
power SPP equal to the maximum power of the genera-
tor-regulator of the power plant (3 GW) speed of the
power set/reset of hydroelectric power provides effective
regulation for the permissible frequency deviation of
0.02 Hz. Ceteris paribus, neither coal-fired nor oil-gas
thermoelectric power station is not able to hold the fre-
quency deviation even in the range of 0.2 Hz.

Key words: mathematical modeling, automatic con-
trol, numerical methods, the system of nonlinear differ-
ential equations, solar power plant, generator-regulator,
controllable load.
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getyky - The Problems of General Energy, 4(35), 5-
15 [in Ukrainian].
UDC 621.311.22
The study of kinetic characteristics of solid biomass /
T.S. Schudlo, N.I. Dunaevskaya // The problems of
general energy. — 2016. — Issue 1(44). — P. 18-23.

The article is devoted to the issue of improving the envi-
ronmental performance of TPP of Ukraine by introduc-
ing them to pulverized coal and solid biomass co-firing
technology. The samples of wood and wheat straw, corn,
rape and soybeans were investigated by means of ther-
mogravimetry. Determined individual stage of solid bio-
mass thermal conversion and obtained kinetic constants
for dehydration and devolatilization stages. The data and
its comparison with the research of other authors point
to possible significant differences in the characteristics of
the solid biomass of individual species and different sam-
ples of the same species.

Key words: solid biomass, co-firing, tga, combustion
kinetics.
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Forecast of the structure of heat supply of Ukraine for
the period till 2040 / V.D. Bilodid // The problems of
general energy. — 2016. — Issue 1(44). — P. 24—-33.

Based on the analysis of the state of heat supply and
hypothetical variant of the forecast of economic devel-
opment of Ukraine, we substantiate the grounds for the
reasonable strategy of the development of Ukrainian
heating systems for the period till 2040. We propose the
rational structure of heat-generating capacities of the
country by two scenarios: excluding the occupied territo-
ries (AR of Crimea and certain parts of Donetsk and
Lugansk regions) and for the whole Ukraine. The devel-
opment of this branch is proposed to be carried out
mainly on the basis of wide using heatpump technologies
and alternative types of fuel, which will lead to the
reduction of natural gas consumption and heat produc-
tion by boiler houses. According to scenario 1 (in the
case of return of the occupied territories to Ukraine), it is
estimated that the volume of heat energy generation in
2040 will reach 439.1 million Gcal. According to sce-
nario 2 (in the case of non-return of the occupied terri-
tories to Ukraine), the estimated volume in 2040 will be
by 80 million Gcal less.

K ey word s: strategy of development, heat supply,
structure of capacities, heatpump,
boiler houses, forecast
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UDC 621.311.001.57

Technical and economic indicators of electricity pro-
duction by load-following NPP / S.V. Shulzhenko //
The problems of general energy. — 2016. — Issue 1(44).
— P. 34—40.

Dependence of technical and economic indicators from
NPP operation in load-following mode is analyzed in the
article. Increasing part of renewables, namely wind and
PV, in the Ukrainian power sector generating intermit-
tent electric power leads to increased requirements to
integrated electric grid stability by using more load-fol-
lowing generators. Implementation of load-following
modes at NPP that was designed as base-load is an
accepted practice, for example in Germany and France
and could be used in Ukraine. The estimation of electric-
ity production costs generated by existing in Ukraine and
perspective mid-power load-following NPP were calcu-
lated using deterministic and stochastic mathematical
method.

K ey words: NPP, mathematical model, stochastic
variable, national energy system
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UDC 536.24

Heat transfer between liquid and air on surface with dif-
ferent shape of dimples / V.V. Dubrovskii // The prob-
lems of general energy. — 2016. — Issue 1(44). —
P. 41-47.

Profiling of the surface of sprinklers of film-type cooling
towers in the form of dimples leads to a significant
increase in heat transfer between the liquid and sur-
rounding air as compared with a smooth surface. The
shape of dimples on the surface of the flow affects the
degree of flow turbulization and heat transfer intensifica-
tion. The search for the geometric shapes of dimples on
the sprinklers surface leading to an increase in the effi-
ciency of the operation of cooling towers is a topical
technical problem.

The aim of this work is to investigate experimentally the
influence of dimples shape on the surface of sprinklers on
the heat transfer from flowing water film to ambient air
and determine the best profiled surface of sprinklers.
Our experiments were carried out with dimples of spher-
ical, cylindrical, rhombic, and square shapes on the sur-
faces of sprinklers. These investigations were performed
on different modes of interaction between the water and
air phases under conditions of cross flow of water film by
air of different velocity as well as under conditions of
quiescent air environment.

We have obtained empirical dependencies that allow one
to calculate the coefficients of heat transfer on the sur-
faces with spherical, cylindrical, rhombic, and square
dimples. We have established that, from the view point of
heat transfer, surfaces with spherical dimples are the
best, and we recommend them for the implementation at
film-type cooling towers.

Key words: film-type cooling tower, the shape of
dimples on the surface of sprinklers, heat transfer, degree
of cooling.
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UDC 536.7

Influence of operating parameters and non-equilibrium
conversion on the characteristics of thermochemical
recuperation of the heat of gases of high-temperature
installations / V.P. Yatsenko, V.B. Redkin // The prob-
lems of general energy. — 2016. — Issue 1(44). —
P. 48-53.

We have performed the calculations of thermodynamic
of parameters of thermochemical recuperation (TCR) of
the heat of exhaust gas of industrial furnaces and internal
combustion engine (ICE), which burn natural gas. TCR
is based on the conversion of the mixtures natural gas
with products of its combustion.

We have established that, in performing the TCR of the
heat of an industrial furnace with the distribution of the
flow of exhaust gases between the reactor and air heater,
one can compensate the negative action non-equilibri-
um character of conversion by a decrease in the fraction
of the flow fed to the reactor.

We have shown that an increase in fraction of reaction
mixture fed to the high-temperature reactor of ICE and

the corresponding decrease in the flow to the low-tem-
perature enhance both the economy of primary fuel and
the efficiency of its use.

To reduce influence of non-equilibrium generation
character of conversion on the parameters of recupera-
tion of the heat of an ICE. One should provide condi-
tions under which the non-equilibrium character of
reacting mixture in the low-temperature reactor will be
minimal.

K ey words:thermochemical recuperation, industrial
furnace, internal combustion engine, exhausts gases, the
converted fuel, and hemodynamic calculation.
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