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Y cmammi npoeedeno oOocniorycennn Oouinonocmi GuKopucmanus 0i00uU3e1bHOZO0 NAAUB, A caAmMe
OUHAMINHO20 PeZYNI0BAHHA CYMIWI OU3enbH020 ma 0io0U3eNbHO20 RATUGA 8 MOOINbHUX eneKmpocmanyinx. /ns
U020 00CNINIHCYBABCA BNIAUG IMIHU CKNAOY CYMIiULI OU3ENbHOZ0 MA HIOOU3EIbHO20 NATUE HA MEXHIKO-eKOHOMIUHI
ma exo102iuni ROKA3HUKU Ou3es, AKUIl npauyloe 6 napi 3 cenepamopom. Cucmema jHcuenennsa ouzens 3adeneyye
3MIHY CKNady cymiwii nanue 3 6paxyGanHaM NPOMIKAHHA POOOUUX NPOUECiE 8 YUINIHOPAX OU3ens 3A/1€MHCHO 8i0 1020
pedxcumy pobomu.
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1. IlocTaHoBKa NpodJieMHu

Ha cporomnimHiii 1eHs motpeda crioxknBaviB HaQTOBUX MAJIWMB B YKpaiHi HEe 3a0OBOJNBHSIOTHCS 3a
paxyHOK BJIACHOTO BHJIOOYTKY B IMOBHIN Mipi. Lle ¥ cnpuumHse 3anexHICTh YKpaiHU BiJl €HEPreTHYHUX
pecypciB iHIMX KpaiH. ToMy pO3BHTOK aJbTEpPHATHBHOI €HEPIE€THKH € JOCHTh aKTyaJbHHM, Ta MOTpedye
3HAYHUX HAYKOBHX JOCIHiPKEHb, MOYMHAIOUN BiJl TEHEPYBaHHS €J. €Heprii, 3aKiH4yroud BHUPOOHUITBOM
IbTEPHATHBHUX TAJIHB.

Jist BigmaneHWX 4YacTHH CUTbCHKOTOCHOAAPCHKUX TMiANPUEMCTB YacTO EKOHOMIYHO BHTIIHIIIE
TeHEPYBaTH €JIEKTPOCHEPIiI0 CaMOCTIIHO, HK MPOKJIAAaTH Ta 0OCIYroByBaTH ejlekTpoMepexi. Came Tomy
BUKOPUCTAHHS JIM3EJIbHOTO TEHEepaTopa, SKWil Mpalloe Ha albTePHATHBHUX NallMBaX € MEPCHEKTHBHUM
nutanHsaM. [Ipote st 3a0e3medeHHs] BUCOKOT eKOHOMIYHOT e(DeKTUBHOCTI MOTPIOHO KOMIUIEKCHO TIXOAUTH
710 TUTaHHSI BUKOPUCTAHHS aJlbTEPHATUBHOTO NajiiBa, a came OionuzenpHoro nanusa (bIT), ams aBToHOMHHX
Jokepen eHeprii. Takuii kKoMIDIeKCHUH 1miaxin BukopucTanHs bI1 3ammanoBano peanmizyBaru Ha 6a3i HHBK
«BceykpalHChkHii HAYKOBO-HABYAIBHUN KOHCOPIIIYM», OCKUTBKH HOTO CTPYKTYPY BXOJISATH IMiIPO3LTH, SKi
3a0e3neyarb MOBHUM IMKJI BHPOLIYBaHHA CHpPOBUHM Ta BupoOHunrBa bIl, ske 1 cBoro depry
BUKOPUCTOBYETHCSA B TU3CIBHUX IeHeparopax Ajs 3a0e3leUeHHs €HEPreTHYHY HE3aJIeKHOCTI BiAgalleHHX
CTPYKTYPHHX ITiJPO3/LIIB KOHCOPIIYMY.

2. AHAJIi3 OCTaHHIX JOCHiIKeHb i myOJikamii

[lepeBaroio CinbCHKOTOCHOAAPCHKUX MIANPHEMCTB € MOXJIMBICTH opraHizamii BupoOHHuTBa bBII
Oe3ImocepeTHI0 Ha MIAIPUEMCTBI. Y CTaHOBKH T BUpOOHHUITBA bII KOHCTPYKTHBHO IIPOCTI 1 MOXKYTh OyTH
pi3HOI MPOAYKTHBHOCTI, IO JAa€ MOXJIHBicTh Bupobistu BII B 00’emax, HeoOXigHMX muIsi MOTpeOH
nianpuemctsa. [Ipu npoMy BapTicTh manmBa cTae piBHOIO ii cobiBapTOCTi, — BiAmagae HEOOXiAHICTH HOTO
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JOCTaBKH Ta BIJACYTHS 3aJIEKHICTh BiJl KONWBaHHI IiH Ha pHWHKY namuB. [ligmpumemMcTBO oOTpUMYy€E
ABTOHOMHICTD B MAJMBHUX MUTAHHSIX.

MOKJIMBICTh Ta MEPCIEKTUBHICTh BUKOpUcTaHHs BI1 mociimkyBanock B 6aratbox podorax [1 — 5].
B pesymprari amamizy skux Oyli0o BCTaHOBIEHO, MO0 Uil eQeKTHBHOTO BuKopucTaHHS bIl moTpiGHO
BpaxoByBaTH HOT0 BIUIMB Ha POOOYI MpOIECH AW3elss, TOMY MOIIBHO 3aJIeXHO BiJl PEXUMIB PoOOTH
JIBUTYHA 3MIHIOBATH BiJICOTKOBHI CKJIaJl CyMilll maiaus [6].

3. MeTa pocJigskeHHs

3 MeTOI0 MEepeBipKH TOUIIBHOCTI BUKOPUCTAHHS ITUHAMIYHOTO PETYIIOBAHHS BiICOTKOBOTO CKIIaIy
CyMillli ManuB JUIA AW3esl aBTOHOMHOTO JpKepena eHeprii Oylio JOCHiIKEHO BIUIMB Ha HOro TEXHIKO-
€KOHOMIYHI 1 €KOJOTiuHI TTOKa3HUKHU. [t po3paxyHKOBOro mociimKkeHHs Oyla BUKOpHUCTaHA MaTeMaTHIHA
MOJIeTb «/IBUT'YH — CHCTEMa JKHUBICHHS CYMIIIIIIO TU3SIBHOTO Ta 0101U3eabHOTO TaiuBy [7, 8].

3a 00’eKT JocmipKkeHHs 0yiI0 oOpaHO AM3elbHEe aBTOHOMHE JDKEpEo eHeprii, oOnaaHaHe au3esieM
CM/JI — 15 3 cuaxpoHHHM TeHepaTopoM TpudazHoro ctymy ['CM — 60.

[Ipu mpoBeneHHi nocHiKeHHS OyNMH BUKOHAaHI pO3paxyHKH poOOTH nOu3ens Ha AW3EIbHOMY,
0lou3eNbHOMY MajiMBaxX IX CyMilIax 3 BMicTOM Oioau3enbHOro manuBa B Hiit: 25 %, 50 %, 75 % ta 3
pEryIIoOBaHHAM CKJIQAy CYMIIll MajIuB i 4ac poOOTH IBUTYHA.

4. OcHOBHI pe3yJbTaTH JOCTiKEHHA

Hns  Bigmanenux crpykrypHux migpo3aiiiB HHBK  «BceykpaiHChkuii HayKkOBO-HaBYaIBHHHA
KOHCOPIIIyM» JAW3€IbHI T€HepaTopyu BUKOPUCTOBYIOTHCS SIK OCHOBHE JDKEPENO — B MICIIX, J€ BiJICYyTHE
LEHTpaJli30BaHe EJIEeKTPONOCTaYaHHs, K aBapiiiHE DKEpeso eHeprii Ta MOXKJIMBE HOro BHUKOPHCTAaHHS B
SIKOCTI JIOMTOMIDKHOTO JpKEpella €Heprii ITiJ] 9ac MKOBOrO HaBaHTAKEHHS Ha EHEPTOCUCTEMY.

B nepmomy Bumnaaky rpadik 3MiHM HaBaHTaXCHHs Ha JW3ENBHUU TeHepaTop OyAe MpOomopuiiHUiA
HaBaHTaxkeHHI0O Ha OO0’e¢mHaHy eHeprocucteMy VYkpainnm. Ha puc. 1 HaBemeHo Tpadik cepeqHbOro
CIOXKUBAHHS €. €Heprii B poOodi IHI 3a jmcromnan B Ykpaini [9] 3 skoro BUAHO, 1m0 (YHKIIIS CIIOKUBAHHS
CJICKTPOCHEPrii € HEePIBHOMIPHOI, TOMY INPH BUKOPUCTAHHI JU3CIBHOTO IeHEpaTOopa HAaBaHTAKCHHS Ha
HBOTO OyJie TeX HEeNiHIHHUM, TIPOTE, K MPABUIIO BiJICYTHI KOPOTKOCTPOKOBI pi3Ki Neperna yu HaBaHTaKCHHSI.

Ha rpadiky (puc. 1) MoXKHa BHUIUIMTH TpW XapakTepHi 30HHU: MiHIMalbHOTO (B HIYHI TOJUHH),
Cepe/IHROr0 Ta MaKcuMallbHOro HaBaHTakeHHs [10]. 30Ha cepeHbOTO0 HAaBaHTAXKEHHS XapaKTEPU3YEThCS
3HAYHUM 3POCTaHHIM Y PAHKOBI FOJIMHH, PIBHOMIPHUM CIIOKMBaHHSAM B Cepe/IMHI Ta i1 CriajioM B KiHIN JHSI.
30Ha MaKCUMaJbHOIO HABAHTAKEHHS XapaKTEPHU3YEThCS IMIKOBUM 3POCTaHHSIM BiJl CEPEIHBbOIO JI0
MaKCUMaJbHOTO 3HAYEHHs, Jali — CHOaJ0M [0 CEpeAHbOro. 3a3BUYail, NPUCYTHI JBa MaKCUMYMH
HaBaHTaXEHHS: PAaHKOBUH Ta BewipHid. [Ipyruii mik, Mo cBoii BeNIWYHHI, 3aBKIH TIepeBUIye mepmuii [11].

i po3paxyHKOBOTO JOCHIKEHHST OyJl0o BpaxoBaHO OCOOJIMBOCTI CHOXHMBaHHS €. €Heprii
YnanoBo-JIFoMUHEIPKOO  TOCIIAHO-CENEKIIIHHO CTaHIli€r0 [HCTHTYTY OiO€HEpreTHYHUX KYIbTyp i
nykpoux OypsikiB HAAH VYkpainm, sika Bxoauth B crpykrypy HHBK «BceykpaiHcbkuii HaykoBO-
HaBYAIBHUI KOHCOPIIiyM» Ta CKJaJleHO rpadik 3MiHM HaBaHTA)XKEHHS Ha JWU3ENBbHUI T€HepaTop MPOTATOM
no0u (puc. 2) i3 BpaXyBaHHIM PEKOMEH/IAIlIH 110 HOT0 eKCILTyaTallii.
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Puc. 1. I'paghix cepednvozo cnoxcuganns eaekmpo- Puc. 2. 3mina nasanmasicenna na Ou3enbHU
enepeii ¢ Ykpaini ¢ poooui oui 3a 1ucmonao 2enepamop
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3a pexoMeHJAaIisIMH, HABAHTAXXEHHSI Ha MU3EIbHHUNA T€HepaTop MOTPiOHO 301IBIIyBaTH MOCTYIIOBO
4yepe3 MEeBHI MPOMDKKHM 4acy: B JITHIA Mepiox KoXHi 5 —7 xB., B 3uMoBUi — KoxkHi 10 — 12 xB. Ilicns
3aIyCKy JU3EIBHOTO TeHepaTopa MmoaaeThes 25 % HaBanTaxkeHHs. Uepes BinnoBinHi mpomixkku gacy — 50 %,
nam 75 % Tta 100 %. He pexoMeHIyIOTh €KCILTyaTyBaTH TU3EIbHHUI TeHepaTop NMpPH HaBAaHTAKEHHSIX Ha
Hporo MeHie 30 % BiJ 3a3HAYEHUX Y TEXHIYHUX XapaKTEPUCTHUKAX YCTAHOBKH, OCKIJIBKH IPU €KCILTyaTaril
IU3eBHOTO TeHepaTopa Ha MalliX HaBaHTaXEHHSIX 3HauHo 3HWXKYyeTbess KKJI Ta 30inmburyerbcs BUTpaTa

manuBa. OnTUMaTbHIM HaBaHTaKeHHIM € 40 — 75 %.
Xapaxrepuctuku gm3ens CMJ[ — 15, sxuii BUKOPHCTOBYETHCS B PO3PAXyHKOBOMY TOCTiIKEHHI
HaBejeHO B Ta0u. 1.

Taoaunsa 1
Xapaxkrepuctuku npuryna CMJ[ — 15

Ne IToxa3Huk 3Ha4yeHHs
1. | HominanbHa yacToTa 00epTaHHs KOJIHYACTOro Baiy, 00/XB 1800
2. | KpyTHuii MOMEHT TIpU HOMIHAJIBHIN YacToTi 06epTants, H-m 312
3. | HoryxHicTh HOMiHaNBHA, KBT (K.C.) 61,1 (83)
4. | Yncmo nuimiHapiB 4
5. | IlonoxxeHHs UITIHAPIB psagHe
6. | Iopsaaok poboTH IITIHAPIB 1-3-4-2
7. | JiameTp uuminapa, MM 120
8. | Xim mopmiHs, MM 140
9. | Pobounii 00’eM, 1 6,33
10.| CtymiHb CTHCHEHHS 17
11.| MinimasibHa YacToTa OOEpTaHHS KOJIHYACTOTO Bally Ha XOJIOCTOMY

Xoay, He Oinble 00/XB 600
12.| MaxkcumainbHa 9acToTa 00epTaHHS KOJIHYIACTOrO Baly Ha XOJIOCTOMY

X0JTy, He OifbIie 00/XB 1950
13.| [lutoma BHTpaTa mNanuBa B PEKUMI HOMIHAIBHOI TOTYKHOCTI,

r/kBt1-roj (r/k.c.-TOT) 248 (183)
14.| Tuck novatky BnopckyBanas, Mlla 17,5-18
15.| Kyt BuriepexeHHsI BIOPCKYBaHHS, TPayCiB 22

PosristHeMo anroput™ poOOTH JU3ENBFHOTO TeHepaTopa. Ha modaTok po3paxyHKOBOTO JOCIIPKEHHSI
NPURHATO, IO JU3€Jb BXKE NPALloE Ha pekuMi xosoctoro xony. s 301IbIIEHHS 4acTOTH 0OepTaHHS
KOJIIHYACTOr0 Bajy JO0 HEOOXIAHOIrO PIBHS JJIsi KOPEKTHOI pOOOTH TeHepaTopa 30ULIBIIYETHCS IHUKIOBA
noJlaua MajivBa JOKA 4acToTa oO0epTaHHs KoiiHYacToro Bairy He jgocsrHe 1500 06/XB, micisi bOro MUKIOBA
nojiaya TajuBa 3MEHIIYEThCA A0 PiBHS, AKHH 3a0e3neuye poOoTy Iu3els 3 3aaHOI0 YacTOTOK OOepTaHHS
KosiH9acToro Bainy. Ilicist yoro Ha reHepaTop MOJA€ThCS HABAaHTAXKEHHs, piBHE 25 % Bil MakCHMaJIbHOTO,
mo craHoBuTh 15 kBt. Ha Takomy pexumi ausenpHuil reneparop mpairoe 10 xB. 3a med uwac au3elns
MPOTPIBAETHCSI, MICHS YOTO HABAHTAXKCHHS 3MIHIOEThCS BIJIOBITHO 70 rpadiky, HaBejeHoro Ha puc. 2. [Ipu
3MiHI CKJIaJy CyMillli TajuB B 3aIlycK, IPOTpiB Ta 3yIMHHKA JU3es BiIOYBAETHCS HA AU3EIHHOMY MaJIHBI.

Ha puc. 3 HaBeneHo rpadik 3a1eKHOCTI TOJUHHOT BUTPATH CYMIIII MAJIKUB BiJf TOAMHMA JTOOU IIiJI Yac
pOOOTH JU3ENBHOrO TeHeparopa i3 3aJaHUM HABAaHTXKEGHHSM 3 BUKOPUCTAHHSIM CYMIIll TajlB Pi3HOTO
CKJIaJy Ta 3 PEryNIOBaHHAM CKJIagy CyMilli JU3eLHOTO Ta 0i10M3eIbHOIO MaJUB MiJ 4ac poOOTH ABHIYHA.
Ha puc. 4 naBeneno yactuny rpadiky, Ha SKOMY A€TalbHIIIEe BUJHO 3aJ€KHICTh TOJMHHOI BUTPATH CyMilIi
MAJINB BiJI MOMEHTY 3aITyCKy JU3es 0 MOMEHTY 1I0Jla4ui HaBaHTa)KEHHST Ha TEHEPATOp.

3anekHICTh 3MiHU TOJAMHHOI BUTPATH CYMIIIi MAJIMB Ta KOXKHOTO 3 ii KOMIIOHEHTIB BiJl TOJUHU J100H
mig yac poOOTH ANU3ENBHOTO TeHepaTopa HaBeACHO Ha pucC. 5.

Crpubok ToAMHHOI BHUTpAaTH CYMIlli MalWB Micis 3amycky am3ens (puc. 3, 4) CIpUYUHEHO
30UIBIICHHSM IIMKJIOBOT TO/Aa4i CyMillli NalMB TPU 3POCTAaHHI 4YacTOTH OOEPTaHHS KOJIIHYACTOrO Baly
nuzenst 3 600 00/xB 1o 1500 06/xB. Ilpu gocsrHeHHI 3HaYeHHS 4acTOTH 00epTaHHs KojiHyactoro Baixy 1500
00/XB, TOJMHHA BHUTpaTa CyMillli MAJIMB 3MEHINYEThCS JIO PIBHS, Ha sSIKOMY 3a0e3redyeThesi eheKTHBHUI
KpyTHHII MOMEHT, SKWH, B CBOIO YEpry, KOMIICHCYE MOMEHT MeXaHiuHUX BTpar. [lami, 31 301IbIICHHSIM
HaBaHTAXEHHS Ha KOJIIHYACTHH BaJ Ju3ens, U1 30epekeHHs iioro yactotu obepranns Ha piBHi 1500 06/xB,
3pocTae TOAMHHA BUTpaTa CyMillli MajiMB, sKa 3aJeKUTh Bix BigcoTkoBoro ckimamy Il Ta BII (puc. 5).
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3amyck Ta 3ynmWHKA AW3eNs, MPH BUKOPHUCTAaHHI JMHAMIYHOTO PEryIIOBaHHS BiZICOTKOBOTO CKJIaMy CYMIIIi
nanuBa, BinOyBaeThcst Ha JI1.
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Puc. 5. 3anescnicmo 200unnoi sumpamu cymiwii nanue G, ma Koxycnozo 3 it
KomnoHneHnmie 6i0 coounu 0oou T nio uac po6omu ouzenvHozo zenepamopa

5 6 7 8

ExoHoMiuHi moka3zHUKK poOoTh nu3ens (Tabn. 2) OIIHIOIOTHCS 32 CYMapHOI BHTPATOI CYMiIln
namuB Gx, AI1 Gy Ta BII Ggjry 3a yac Horo po6oTH, sika BU3HAYAETHCS 32 (POPMYIIOH0:

G, = Zn:iu Moy Ay + Moy 'q,,l-,
-1 14400
G e = Zn:iu Moy Qg T Mo 'ql,gm, (1)
=) 14400
Gy = Zn:iu . Moy Aysiriny + Mo 'quEﬂi.
=] 14400
ae Ny, n()(i-l) — YacTtoTa 06epTaHH5{ KOJIIHYaCTOro BaJly Ha OaHOMY Ta IMOINCPCAHbBOMY eTari

PO3pPaxyHKY; O, 0,1y — LUKJIOBA M0J[a4a CyMillli TTaJIUB HA JAHOMY Ta IONEPEJHbOMY €Talli PO3paxyHKY,
T/UIKI Oy, Qysmi Qyami-1), Qysie-1) — LMKIIOBA TIOJlada JU3€IbHOTO Ta 010AM3eIbHOTO NaluBa HA JaHOMY Ta
MOTNEPEIHBOMY €Talll po3paxyHKy, I/IHKII.

Taoauna 2
Pe3ysbraTtu po3paxyHKy BUTPATH CYMIIII ITaJIUB 3a 4ac poOOTH JU3EIBHOI0 IreHepaTopa i3 3aJaHuM
HaBaHTaXKEHHSM (pHcC. 2)
o Burpara no
Burpara cymimri nanus Butparu Ha
. KOMITOHEHTaX 3MeHIIIEHHS
CxJtaj cyMmini najius - MpHUIOAHHS
Bceroro, 306ibIIeHHS BUTpaT, %.
o | AL xr |BIL, kr| mamuBa, rpH
KT BUTpaTu naims, %
JIT 240,75 — 240,75 — 6741
25% BI1 246,12 2,23 184,59 | 61,53 6399,12 5,07
50% BII 252,59 4,918 126,3 | 126,3 6062,4 10,07
75% BI1 260,21 8,08 65,05 |195,16 5724,6 15,08
BI1 268,69 11,61 — 268,69 5373,8 20,28
Jwunamiune perynroBanss | 254,94 5,89 120,63 |134,31 6063,84 10,05
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3 T1abn.2 ta puc. 3 — 5 BuAHO, IO 31 30UTBIMIEHHSIM BifcoTKOBoro BMicTy BII B cymimi manwms,
MPONOpLiHHO 3pocTae ii BUTpaTa.

Bu3HaueHHS BiICOTKOBOTO CKJIQAy CyMiml manuB BigOyBaeTbcs 3 BpaxyBaHHAM BIUIMBY Ha
MpoTikaHHA poboumx mporeciB [12, 13] BigmoBigHO 10 anroputmy [8], me s OMiHKK edeKTUBHOCTI
MIPOTiIKaHHSA POoOOYMX MPOIECIB B IMIIIHAPI TU3EIs 00paHO X TPHUBAIICTD, SKa OIIHIOETHCS 3a TPUBATICTIO
MpoIIeCiB BIOPCKYBAaHHS, BUIAPOBYBAHHS Ta 3TOPsIHHS NanuBa. OCKiNbKH, JOMYCTUME 3HAYCHHS TPUBAITICTIO
X TIpoIeciB OyJe 3MIHIOBATUCH, 3aJIE)KHO BiJ] KyTa BUTIEPEHKEHHS BIIOPCKYBAHHS CYMIIIl IajuB, TO JJIS
3pyYHOCTI, JOUUIBHO OIIHIOBaTH e()eKTHBHICTh MPOTIKaHHA pOOOYMX TPOIECiB B HWJIIHAPI U3l 3a
3HAYeHHSIM KyTa I1.K.B. JH3eIs IPH 3aKiHUE€HHI TOPIHHS CYMIII MaIuB @;,.

0,=360-0, +o,, +0., 2

anp

ne 6, — KyT BUIEPEI)KEHHS BIOPCKYBAHHA MAJlUBA; ¢, TPUBAIICTb BIIOPCKYBAaHHA; ¢, —
TPHUBAIICTH TOPIHHS CYMIIITi ITaJTNB.

Ha puc. 6 nHaBeneHi rpadiku 3aJ1e)KHOCTI €PEKTHBHOTO KPYTHOTO MOMEHTY M, BiICOTKOBOTO CKIIaay
CyMillli TIaJIMB Ny Ta 3HAYCHHS KyTa IL.K.B. MPH 3aKiHYEHHI TOPIHHS CyMIllli MaluB B MWTHAPI au3ens (,,)
BiJ roauHU 100U. Po3risHemMo rpadik neTanbHilie.

- Ilicns 3amycky Au3ess MOMEHT HaBaHTaXXCHHS HA HBOTO BiJICYTHil. 3pocTaHHs LUKIOBOI HoAayi
NaJMBa IPHU3BOAUTH 1O 30UIbIIEHHA €(QEKTHBHOIO KPYTHOTO MOMEHTY, SKHM IEpEBHILYE MOMEHT
MEXaHIYHUX BTpar. 3HaueHH:I ¢, 3poctae 10 440° mkx.B. Yacrora oOepTaHHS KONIHYACTOrO Baly
30imbmryerses 3 600 mo 1500 06/xB, micis 4oro amst 30epekeHHs YacTOTH OOepTaHHs KOJIHYACTOTO Baly Ha
piBHi 1500 06/xB BimOyBaeThCs 3MEHINCHHS IMKJIOBOI TIOJaui MaluWBa, 10 CIOPUYUHSAE 3HUKCHHS
e(EeKTHBHOTO KPYTHOTO MOMEHTY, 3Ha4eHHS ¢;, (10 400° 1.k.B). [IBuryH npartroe Ha JAI1.
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Puc. 6. I'paghix 3anexcnocmi egpexmusrnozo Kpymuozo momenmy M., 6i0comko6020 cKkn1ady cymiuti nanue
Npr Ma 3HaUeHHsA Kyma nHoGoPomy KOIIHUACHO20 841y NPU 3AKIHYEHHT 20PIHHA CyMIWI nAnue @,, 6
UUTTHOPI Ou3ens 6i0 200UHU 000U
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- MowMmeHT HaBaHTaXeHHS 30UTbIIyeThest 10 95,5 H-m, 3HaueHHs @, 10 409° m.K.B., MICIS YOTO
3anmumIaeThcsl He3MiHHMM. Ha manomy pexxumi amszens mpaigoe Ha J(I1 mpotsrom 10 xB. [Jam cuctema
YKUBJICHHS TIEPEXOIUTh HAa POOOTY Ha CYMIIIi MANKUB 3 JUHAMIYHUM PETYIIOBaHHAM ii BiICOTKOBOTO CKIIAAY.
[Ipotsrom 30 ¢ BiACOTKOBHI ckitay cyminn mamus 3MiHtoeThest 3 100 % JI1, 0 % BIT wa 0 % JI1, 100 % BI1.
e cnpuunHsie 3pocTaHHs 3Ha4eHHS @, 3 409° m.k.B. 10 422° n.K.B.

- Ilpotsirom 3-x ronuH poOOTH AU3eNsl MOMEHT HaBaHTAXXEHHs JIHIMHO 301IbIIy€eThes 3 96 10 287
H-m, 3HaueHHs ¢, 3pocrae 3 422° m.K.B. JO MakCHMalbHO JAOMyCTUMOro 3HaueHHs 445° m.k.B. Ilpu
JOCSITHEHHI MaKCUMAaJIbHOTO 3HAYEHHSI ¢, BiAOyBa€eThCs MOCTYNoBe 3MeHIIeHHs! BMicTy BII B cymimni nanus
1o 67 % (33 % JI1, 67 % BII), 1o, npu 30iabllIcHHI HABaHTAKEHHS, 3a0€3euye MOCTIHHE 3HAYECHHS @,, Ha
piBHI 445° 1.K.B.

- llpotsiroM 7-MH TOOWH IW3ENb TMPALIOE HA CTAIOMY PEXHUMi: MOMEHT HaBaHTa)KEHHs pPiBHUH
287 H-m, 3HauenHs ¢, 445°1m.k.B. npu BiacotkoBomy BMmicTi BIT B cymimi mamu 67 % (33 % JII,
67 % BII).

- Ilpotsrom onHi€i TOAMHU AW3ENb MPALIOE HAa CTAIOMY PEXHMi: MOMEHT HABAaHTAXXCHHS PIBHUI
382 H-M, 3HaueHHs @;, 445° m.K.B. IpH BiZICOTKOBOMY ckiaai cymimi nanus 100% AIT, 0 % BI1.

- Ilporsirom 3,5 roguHM MOMEHT HaBaHTaKEHHS JiHIHHO 3MeHmryerbess 3 382 go 287 H-m.
BincoTkoBuii ckian cymimi manus He 3MmiHoeTbes (100% MI1, 0 % BIT) noku 3Ha4eHHS @,, HE 3MCHIIUTHCS
10 440° m.x.B. (miama3oH B 5° IL.K.B. 337aHO IS 3art00iraHHs 3MiHH BiJICOTKOBOTO CKJIay CYMIII MaTuB pH
HE3HAYHHUX KOJIMBaHHSX ¢,.). llocTifiHe 3HaueHHS ¢, Ha piBHI 440° M.K.B., IPH 3MEHIIEHHI HABAHTAXCHHS,
3a0e3MevyeThCsl 32 PaXyHOK 3MIHH BiJICOTKOBOTO CKJiaay cymiri manus 3 100 % JIT (100 % AI1, 0 % BIT) no
34 % BII (66% AI1, 34 % BII).

- Ilporsirom 1 roa. 55 XB. MOMEHT HaBaHTaXCHHS JNiHIHHO 3MeHIIyeTbcs 3 287 mo 133 H-m,
BizicotkoBuii BMicT BIT B cymirni manus 30iibinyetbes 3 34 % (66 % I1, 34 % BIT) xo 100 % BIT (0 % AT,
100 % BII). 3nadyenns @,, 3anumaerbes Ha piBHiI 440° n.k.B. [Ipu nocsruenni 100 % BII B cymimi nanus
(0 % AT, 100 % BIT) BimOyBaeThCs 3MEHIIIEHHS 3HAYCHHS @, 3 440° m.x.B. 10 429° 1.K.B.

- 3a 5 XBWJIMH JI0 3yNUHKH JAU3EIIs, SIKHA IIe TPAIIOE ITiJ] HABAHTaXKEHHSM, BiJICOTKOBUiT BMicT BII
B cymimn nanuB 3menuryetsest 1o 0 % (100 % JI1, 0 % BII). 3MiHa BiICOTKOBOTO CKJIaay CyMilli MaiuB
BinOyBaeTbcst mpotsarom 30 c, 3HaYeHHA ¢, 3MeHIIyeTbcs 3 429°m.k.B. 10 416° mk.B. MoMmeHT
HaBaHTaKEHHS MPOJIOBXKYE JIIHINHO 3MEHITYBaTuCh 3 133 no 127 H-M, 3Ha4YeHHS @,, AaJli 3MEHIIYETHCS JI0
415° m.x.B.

- JHuzenp npamroe Ha JIII. MOMEHT HaBaHTaXCHHS CTAa€ PIBHUM HYJIIO, 3HAYCHHS ¢, piBHE
340° m.x.B. JIu3ens 3yNUHSAETHCS.

Ha puc. 7 naBeneHo rpadik 3aJie)KHOCTI KOHIIGHTpaIii Caki BiJ TOJUHH J00M Mij 4ac poOOTH
JM3EbHOT0 TeHepaTopa i3 3a1aHUM HaBAaHTAKCHHSAM 3 BUKOPHCTaHHSAM CyMillli aJUB Pi3HOTO BiJICOTKOBOTO
CKJIaJly Ta 3 AMHAMIYHUM perytoBaHHsM BMicTy BII B cymirri.

1.1
1.0 —
0,9 ,I A
0.8 f
’ /
oy 0.7
= 0.6 l \
Yos — I \
f — 2504 BII \
0.4 7 50% BII
0,3 //f 75% BIL
0:2 4 :D:E'I];[lal\’[l‘iHe PEerviInEaHHA
0:1 / | | | | | | | l l \

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
T, Ton

Puc. 7. 3anesxcnicms konyenmpauii casxci C, 6i0 200uHu
006u T npu pobomi ouzenvnozo zenepamopa

3 rpagiky BUIHO, IO 31 30UIBIIEHHSIM HAaBAaHTAXCHHS HA KOJIHYACTHH BaJl AU3EIISl 3pOCTAE JUMHICTD

BIAMIpaIlbOBaHUX Ta3iB. BUKOpWCTAHHS CYMIIlll TaJIWB CHPHYUHSIE 3MEHIICHHS TUMHOCTI BiIIIPabOBaHHX
ras3iB nu3ens. [Ipu poOoTi Ha pexKUMi XOJI0CTOTO X0ay Ha cyMimax 3 BMictoM BIT 25 %, 50 %, 75 %, 100 %
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3MeHIIeHHs BifOyBaeTbcs Ha 37,95 %, 56,86 %, 56,72 %, 37,55 % BimnoigHo, a mpu pobotri 3
HaBaHTaxeHHsM 60 kBT 3meHIeHHs BinOyBaeThes Ha 2,08 %, 3,29 %, 3,62 %, 3,08 % BinmorigHo.

Ockinbku, eHepretmyHa IiHHICTH bBII Menma wik [II, To nns 3a0e3nedeHHs OJIHAKOBOTO
e(eKTUBHOTO KPYTHOTO MOMEHTY MOTpiOHO 30imbmmTn mukioBy nogady bII. Anme mpu poboti nusenst Ha
MaKCHMaIbHIA MOTYXHOCTI (3 MAaKCUMAIILHOIO IIMKJIOBOIO TI0J[auelo) crucreMa xuBieHHs amsenss CM/I-15 we
Jla€ MOKJIMBOCTI KOMIIGHCYBAaTH MEHIIIy €HepreTu4Hy iHHiCcTh BII musaxom 36inbieHHs i nukiIoBoi nogayi
(puc. 8), — me cupuYMHSE 3MEHIICHHS €()EeKTHBHOTO KPYTHOTO MOMEHTY Ta 301UBIIEHHS Yacy PO3TOHY
KOJIiHUacToro Bajy au3ens rnpu Bukopuctanas bll (puc. 9). I3 36inpmennsm Bmicty BII B cymimni manus gac
PO3TOHY KOJIIHYAaCTOTO Baly AWU3ENsl 301MBIIYETHCS (JUHAMIKA TOTIPIIYETHCS).

[Tpu BukopuctanHi cymimreit 3 BMmicrom BIT 25 %, 50 %, 75 % ta 100 % uyac po3roHy KOJIiH4acTOro
Bairy au3ens 30inbmyerbes Ha 3,9 %, 7,5 %, 10,8 %, 13,95 % BignosigHo. BpaxoByroun Te, Mo AU3ENbHUI
TeHepaTop NpaIloe MOCTIHHO Ha CTallil 4acTOTi 0OepTaHHs KONIHYAaCTOrO Baly, 3MiHa JAWHAMIKH PO3TOHY

JIU3eIIsl HisSIK He BIUTMHE Ha WOTO po0oTYy.
120 1600
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Puc. 8. 3anexcnicmov yuknoeoi nooaui cymiwii nanue q,3 Puc. 9. 3anescnicmy wacmomu obepmannsn
Diznum giocomxoeum cknadom id wacy T npu pozeoni  Koinuacmozo éany n, 6io uacy T npu po3zzoni
KOJIIHUACmo20 6aiy ousensn 11020 Ha cymiwii nanue pizHo2o 6i0COmMK08020
cKnaoy

Ha puc. 10 HaBenmena jmiarpama BHUTPAT CyMilllell MaliWB Pi3HOTO BIJICOTKOBOTO CKJIAAY 3a Hac
PO3TrOHY KOJIIHYACTOr0 Bay JU3ENsl 3 XOJIOCTOrO XOIy JO YaCTOTH OOepTaHHs, 0OMEXKEHOI PEeryJisiTOpOM.
[Tpu BukopuctanHi cymimret 3 Bmictrom BIT 25 %, 50 %, 75 % Tta 100 % 30imbuIyeThcsi TONMHHA BHTpAaTa
cymimri nmanuB Ha 3,8 %, 9,9 %, 13,6 %, 20 % BignoBigHO, TOPIBHAHO 3 TOAMHHOIO BUTpaToo JI1.

100% BII

75% BIT

50% BI1
115 = -

& 25% BII

100% OIT

95
Puc. 10. [Jiazpama eumpam cymiweini nanus G, 3a uac
PO320HY KOJIIHUACMO20 8aly OU3ens

Mo0GinbHi enexTpocTaHiii, ki 3acrocoBytoThes B migpo3aiiax HHBK «BceykpaiHcbkuil HayKOBO-
HaBYAIBHUI KOHCOPIIiyM» 00JIaHYIOTHCS TU3EISIMHU TIEPEBAKHO OLTBIIOT MOTYKHOCTI HiXK caMi reHepaTopu
1 Le OpU3BOAUTH [0 TOro, W0 NpU POOOTI IU3ENBHOIO TEHEpaTopa Ha PEXUMI MaKCHMaJbHOTO
HAaBaHTAXXEHHS [JBUTYH TIpalllo€ Ha PEXHMI YaCTKOBOTO HABAHTAXKEHHS MPH YacTOTi 0OepTaHHS
KOJIIHYACTOro Baly, OJNM3bKiH 10 HOMiHaIbHOI. BianoBinHo, Au3eib Oy/e 3aBK/Id MMpalfoBaTH HA PEXKUMAaX
3a SIKMX JIOIIBHO BUKOPHCTOBYBATH CyMIIlli MAJIMB 3 BEIMKUM BMicToM BI1, a cucrema »KUBIIEHHS TU3ENs 3
OUHAMIYHUM DPETYNIOBaHHSAM BiJICOTKOBOTO CKIaay CyMmilni manuB 3a0e3neduTb eQeKTHBHY pPOOOTY
SHEePreTUYHOI yCTAaHOBKM Ha BCIX ii pekummax poOoTH Ta yerkwii 3amyck Ha [III HaBiTH 3a HHU3BKUX
TeMIIepaTyp Ta yCyHE HeTaTHBHI BIUIMBH Bia BUKOopucTaHHs bll mpu HEemporpiToMy IBUTYHI.
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5. BUCHOBKH

B pesynbrari BUKOPUCTaHHS TUHAMIYHOTO PETYIIOBAHHS BiJCOTKOBOTO CKJIAaXy CYMIII TANHB IS
IU3eBHOTO TeHepaTopa, MOTYKHICTh TeHepaTopa SKOro ONM3bKa /A0 TMOTYKHOCTI IW3ens, IepeBHTpara
cymimi nanuB BimHOocHO BukopuctanHs Il ckmamae 5,9 %, mpu 1poMy 3MEHIIYIOTBCS 3aTpaTH Ha
3akymiBmo nanuBa Ha 10 % Ta 3MeHIIeHHS TUMHOCTI BiIIpanboBaHUX Ta3iB CKiIamae 10 57 % 3aleKHO Bij
pexxuMy poOoTH auzens. ToMy BUKOPHCTaHHS TUHAMIYHOTO PETyNIOBaHHs CKJIQAY CyMIlli TU3EIbHOTO Ta
010AM3€NIbHOTO TalWB Ui MOOITBHUX €JIEKTPOCTAHIIH € OOIPYHTOBaHMM Ta MAOLUIBHHM. Ko
BHKOPHCTOBYBATH MOOIIBbHY €JIEKTPOCTAHIIIIO0, TOTYXKHICTh U3 K01 OLTbIA 332 TOTYXKHICTh T€HEpaTopa,
TO €KOHOMIYHHH Ta eKOJIOTiYHUI eheKTH OyayTh KpalluMH.
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HUCCIIEAOBAHUE HEJIECOOBPASHOCTU UBMEHEHUA COCTABA CMECH
JAU3EJBbHOI'O U BUOJU3EJIBHOI'O TOIVIMBA B IIPOIECCE PABOTbI ABTOHOMHbIX
SHEPTETHYECKHNX YCTAHOBKOK

B cmamve nposedeno uccnedosanue uenecooOpazsHOCMU UCHONB306AHUA OUOOU3ETILHO20
MOnIUea, a UMEHHO OUHAMUYECKOZ20 PeZYyIUPOCAHUA CMECU OU3EAbHOZ0 U OUOOU3EIbHOZ0 MONIUEA 6
MOOUNBbHBIX IN1eKmpocmanyuax. /[Ina 3mozo0 ucciedoanocs 6auAHUE UMEHEHUA COCMA6A CMecu
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OU3e1bH020 U OUOOU3ETbHO20 MONIUEA HA MEXHUKO-IKOHOMUYECKUE U IKON0ZUUeCKUe NOKa3amenu
ouzens, Komopwlii pabomaem 6 nape c 2enepamopom. Cucmema numanus oOuzeisn obdecneyugaem
U3MEHEHUEe COCMABA CMeCU MONIUG C YUEHOM RPOMEKAHUA PABOUUX RPOUECCO8 8 YUIAUHOPAX OU3els 6
3A6UCUMOCHU OM PedCUMA PAdoOmbl.

Knrwouesvie cnosa: ouoousens, Ouzenb, MONAUGHASL CMECH, OU3ETILHBLIL 2EHEPAMOP.

®@. 2. Puc. 10. Tadu. 2. Jut. 13.

FEASIBILITY STUDY OF REGULATION PERCENTAGE COMPOSITION DIESEL AND
BIODIESEL MIXTURE IN THE PROCESS OF MOBILE POWER PLANT

There are studies the expediency of using biodiesel fuels, namely the dynamic regulation of a
mixture of diesel and biodiesel fuel in mobile power plants in the article. For this purpose, the influence
changes of the composition of the mixture of diesel and biodiesel fuel on the techno-economic and
ecological parameters of the diesel engine, which works in tandem with the generator, was studied. The
diesel fuel supply system provides for a change the composition of the fuel mixture, taking into account
the working processes in the cylinders of diesel engine, depending on its mode of operation.

Key words: biodiesel, diesel, fuel mixture, diesel generator.

F. 2. Fig. 10. Tab. 2. Ref. 13
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