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Analysis of Technologies and Equipment for Use of Sunflower Waste as Biofuel
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AHani3 TexHosnorin Ta TexHiYHMX 3acobiB Ana BUKOPUCTaHHA BiaxoaiB

BUPOOHULTBA COHSALWHUKY B AAKOCTi 6ionanuea
B.M. 3y6ko, C.IM. Cokonik

Cymebkull HauioHanbHull agpaprull yHisepcumem (M. Cymu, Ykpaina), zubkoviadislav@ukr.net

B cTaTTi po3rnsaHyTO NOTEHUiAHI MOXIMBOCTI OTPMMaHHA | BUKOPUCTaHHA BioMmacKu COHALLHWKY, A0-
cnifxeHi nepefyMoBN 4N ePeKTUBHOMO i BUKOPUCTAHHA B EHEPreTUMHOMY HanpaMKy.

PoarnsHyTo cnocobu 36UpaHHsA COHALLHUKY Ta TEXHIYHI 3acobu AnsA ix 3aiicHeHHs. HaBefeHo iH-
¢opmauilc Npo NanueHi xapaKkTepucTukn cTeben COHALWHWKY Ta BnacTWeocTi i 3onu. [NpoBepgeHo
ornag TexHonoril Ta obnagHaHHA AN 36UpaHHA HeaepHOBOT YacTUHW COHALWHMKY. MpugineHo yeary
nepeAoBoMy A0CBiAY 36upaHHa B YkpaiHi Ta 3aKopgoHoM.

BuaHaueHo ocHOBHI BUAM Gionanue, AKi MOXHa OTPUMYBATU 3 POCMMHHOI Ta 3€PHOBOI Macy COHA-
LUHWKY. BpaxoBaHo NepeBaru Ta Hefoniku BUKOPUCTaHHA KOXHOro Buay nanvea.

[3 3pOCTaHHAM BPOXAWHOCTI COHALUHMKY 36inblUyloTbes | oB6cark noGiYHol npoayKuil, Ak MoXHa
BUKOPUCTOBYBATMW ANSA €HEpreTUYHMX noTpeb.

Mpu BU3HaYeHHi obcsriB 3aroTiBni He3epHOBOT YaCTUHWN COHSLLHWUKY B yMoBax YkpaiHn HeobxifHo
BpaxoBysaTu 6anaHc rymycy i NoXWBHWUX eNeMeHTIB, YHUKaTN Taknx Hacnigkis, Ak eposis Ta noripLieH-
HA XapaKTepuCTUK I'PyHTY.

MepcnekTMBHUM € BUKOPWUCTaHHA HEe3epHOBOI YacTUHW COHSLUHWKY Y BUrMAAI TBepAoro nanvsa
(GpuvKeTu, rpaHynu, TIOKM), BPaxoBYIOHM, O BOHa MaE Kpalli NanuBHi XapakTepucTUKY HiX conoma 3e-
PHOBWX KOMOCOBUX KynbTyp. HeobxigHo BUAINWTY HACTyNHi nepeBarn BUKOPUCTaHHA rpaHyn Ta 6puke-
TiB B AKOCTi Nanuea: KiNbKicTb 3anunLLKiB cnanosaHKA (3onu) cknagae Bif 2,2% fo 10% .ig 3araneHoro
o0cAry BUKOPUCTaHWX rpaHyn; NpoLec cnanioBaHHA rpaHyn niggaeTbcs NOBHIA aBTOMaTusalii; 3pyd-
HiCTb TpaHcnopTyBaHHs Ta 36epiraHHs; BifCYTHICTb WKIANWBUX BUKMAIB B NPOAYKTaX cnanioBaHHs; no-
nin MoXHa BUKOPUCTOBYBATU SK opraHivuHe Ao6puBo.

MepenoHolo AnA BUpOGHWUTBa TBEpAWX Nanue 3 cTeben COHALLHWKY € XHA Benunka BOMOricTb.
Tomy 3aroToBMATU HE3EPHOBY YacTUHY COHALUHWKY HeoBxiaHo y nepiod, konu BonoricTb Giomacu ame-
HWUTbCSH A0 20%. HeobxigHO KOOpAWMHYBATW NNaHW BUKOHAHHS pobiT 36upansHol koMmnaHii i3 nporHo-
30M norogu. Baxnveumun YnHHWKkamn ansa 3abeanevyeHHs HanexXHoi AkocTi Biomacy € NnpaBuneHO Nigio-
paHi TexHonoris Ta obnagHaHHA.

KniouoBi cnoBa. CoHAWHUK, 6ioranueo, PocriuHHa Maca, yWnuHHA, nanueHull 6puxkem,

apaHyna, biozas, ecpekmusHicmb, douinbHICMb,

BcTyn.OcTraHHiMM poKaMu SIK y CBITi, Tak i B
YKkpaiHi 30kpemMa, B 3B'A3KY 3 NOAOPOKYAHHAM EHe-
proHociie, Bce 6inblue yBaru noYanu npUainaTu
Bionanusy, WO BUPOONAETLCS 3 BUCOKOMPOAYKTUB-
HUX EHEPreTUYHUX KyNbTyp.

BupoBHUUTBO eHepril 3 BIAHOBNIOBANbHUX gXe-
pen, Bkno4yaw4uum Biomacy, AMHAMIMHO PO3BUMBAEThL-
ca B GinbLIOCTI eBponeicLKux KpaiH. Hanpuknag,
OCHOBHOI CUMPOBUHOIO Ans BupoBHuuTBa Bionanu-
Ba y bpasunii € uykposa TpoctuHa, y CLUA -
KyKypya3za (3 1 T COHSLUHWMKY Ha CUNOC MOXHAa
oTpumatu Bia 200 go 400 m® Giorasy). B esponen-
CbKMX KpaiHax, a ocobnueo B Himey4uHi, nocTinHO
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36inbLlyeTbCs BUpoBHUUTBO Gionanuea 3 UYKPOBUX
OypsKiB.

OgHuM i3 HaNNepPCnekTUBHILLIKMX anbTepHaTuB-
HUX [xKepen eHepril HAa CbOroaHi € Teepaa Biomaca
OpPraHiyHoro NOXOMXKEHHA, B TOMY 4YuChi i pOCNWH-
HOro, AiKka € eKOMOriYHO YMCTUM BiIAHOBNIOBANBHUM
Mxepenom eHeprii. EHepria 6iomacu ekBiBaneHTHa
2 MNpA T y. N./pik, Wo cTaHoBUTL Bnmabko 13 -15%
3aranbHOr0 BUKOPUCTAHHS MEepPBUHHUX eHeprope-
cypcie cBity. Yactka Ykpainu, 3a aeskumu oLiHKa-
MW, CTAHOBUTbL 6nn3bko 50 MAH T y. M., ane eKoHo-
MIYHO AOUINBHWIA NoTeHuian GioMacu OUIHIoETLCA Y
27 MnH T y. n./pik [1].



NMocrtaHoBKka npoGnemu.llepCnekTUBHUM Ha-
NPSAMOM PO3BUTKY TEMNNOBOI eHepreTukn YkpaiHu e
BUKOPUCTaHHA anbTepHaTUBHUX BUAIB nanwea, BU-
roTOBNEHUX i3 MiCLEBUX PECYPCIB POCMUMHHOT CUPO-
BWHU, 3HAYHY KiNbKIiCTb y 3aransHOMy 00Cs3i AKMX
CKnapaloTh CinbCbkorocnogapceki siaxoau. omi-
HyHOYe 2HA4YEHHS 33 KINbKICTIO YTBOPEHHSA Bigxoais
Hanexutb rpyboctebnoBumM KynbTypam, 30kpema
COHSILLHWKY, a OQHWMM i3 pauioHanbHUX METoAiB ix
yTUnizauii € BUKOPUCTAHHA OCTaHHIX AK CUPOBUHMK
0N BWUrOTOBNEHHA TBepaoro nanuea. Takui Buj
nanvea, 3Bakalyum Ha BUCOKY TEMNOTBOPHY 3Aar-
HicTb (12-15 MID/Kr), HU3bKY 30MBbHICTL Mig 4ac
cnantoeaHHs (3,5 -7,5 %), MiHiManbHWA HEraTUBHUIA
BMIIMB HA AOBKINMSA, MOXIUBICTE BUKOPUCTAHHSA AN
TBEpAONanuWBHUX KOTMIB Pi3HOT NOTYXXHOCTI, TEnno-
reHepaTopiB, KOTENEHb, KAMIHIB, NEYEN, 3PYYHICTb ¥
cknagyBaHHI Ta TPaHCMOPTYBaHHI, MOXe 3HA4HOI0
MipOI0 3aMiHUTU BUKOMHI Nnanuea.

AHani3 ocTaHHIX AocnimkeHb.AHaAnN3 TEXHO-
norin BUpoBHUUTBA OPUKETIB 3 POCNMHHMX MaTepi-
anie nokasae, WO HWHI BUHKMKNA noTtpeba B gocni-
[PKEHHAX, CIPAMOBAHUX HA 3HUMEHHA EHEeProemMHOo-
CTi npouecy nepepobneHHs POCNUHHMX BiAXOAIB Ha
TBepae 6ionanuBo Ha CTajiAX CYLWIiHHA Ta nNpecy-
BaHHA; YAOCKOHANEHHA KOHCTPYKLIA ICHYIOYMX Ma-
WKWH ANS YWINbHEHHS CUPOBUHKM 3 METOID MigBu-
WEHHA TX HagiRHOCTI, PO3WMPEHHA (yHKUiOHANb-
HUX MOXNUBOCTel y 3abeaneyeHHi npecyBaHHSA
Pi3HMX BMAIB POCMMHHUX MaTepianie, a TakoX BU-
BYEHHS ONMTUMANTBHUX NapamMeTpiB CUPOBUHW ANS
OTPUMAHHA BUCOKOT LWiNLHOCTI BpUKeTiB.

Bueni .. Teneryxa, B.A. l'epacumoBuy,
B.O. Oy6poein, T.A. XXeneana, O.MN. Kinasepa Ta iH.
3pobunu 3HaAYHWI BHECOK LLOAO NEPCneKTUB BUKO-
pUCTaHHs 6GioMacu Ans BUrOTOBMNEHHA rasonofit-
HOro, pigkoro i Teepgoro nanuea. Lli ByeHi gocni-
KyBanu napameTpu TeXHONOriYHMX npouecis i pe-
#umMu poboTtu obnagHaHHA, NOKA3HUKK e(eKTUBHO-
CTi BUKOpUCTaHHA Bionanuea.

B YkpaiHi BUKOPUCTOBYIOTLCA AeKiNbKa TEXHO-
noriin 36UpaHHA COHALLHMKY, L0 BMMArae npuainu-
TW yBary aHaniay okpemux onepawiii i JoBeaeHHs
po6o4ux napameTpis BigNoBigHUX MaLUMH A0 ONTU-
ManbHUX 3Ha4YeHb.

MeTa pocnigxeHb. MeTolo cTaTTi € BUBYEHHA
NOTEHUIRHUX MOXMWUBOCTEN OTPUMAHHS | BUKOPUC-
TaHHA GioMacu COHALLHWKA, AOCMIgKEHHA nepeay-
MOB AnA edeKTUBHOrO i BUKOPUCTaHHS B eHepre-
TUYMHOMY Hanpsamky.

PilLeHHA NOCTaBNEHOr0 NUTaHHA O03BONUTL NO-
yaTtu poBoTK No OBIPYHTYBAHHIO TEXHONOTT 3BupaHHA
HEe3epPHOBOT YaCTUHU BPOXKAKD COHALUHUKY 3 METOH 1T
BUKOPUCTAHHSA B €HEPreTUYHOMY HanpsiMKy.

PesynbtatM gocnigxeHb. [loTeHuian Bigxo-
ais BUpoBHMUTBA COHAWHMKA (Crebna, KOWWKK) B
YkpaiHi € ayxe penukum. Buxogsyum 3 gaHux no
Bpanosomy 36opy y 2013 poui Ta BigHoweHHs HYB

www.mtf.khntusg.com.ua

B.M. 3y6ko, C.I1. Cokonik
V.M. Zubko, S.P. Sokolik

A0 HaciHHA (2,0), BiH OUiHIOETLCS ¥ 22 MNH. T. 3
HaCiHHA COHALUHMKA BUPOONATL Xap4yoBy Ta Tex-
HiYHY Onilo; Makyxa (3anuiKW nicns BIATUCKAaHHA
onii) € NOXMBHUM KOpMom Ans xyaobu, ctebna co-
HALUHWKA MOXYTb WTW Ha cunoc. COHALWHKUK 30upa-
I0Tb Yy BepecHi-nuctonagi. MNpu 36upanHi KyneTypu
B ONTMMAanbHIA dasi CTUrnocTi BOMNOriCTb KOLUMKIB
craHoBuTtb 70 -75%, creben — 60 -70% [2]. CoHsLw-
HUK 306upaTe 3epHo3bupansHUMKU KomBaiHamu,
obnagHaHuMK xaTtkaMmu. HAKWo arperat «komBanH-
XaTKa» OCHalleHWi nogpibHioBayem, TO BiH 3abeas-
neyye 3pisaHHa pocnuHu, obmonoT kowwukis, 3Bip
HaCiHHA B OyHKep, noapibHeHHs 0BMONOYEeHUX KO-
LWKKiB 3i cteBnamMu 1 po3kmaaHHsa ix Ha noni ado
36ip y npudin. [HWKA BapiaHT 36MpPaHHA COHSALLHWUKY
nonarae y oGMONOTI KOLWMKIB Ta 1X 360py B KOMHY-
BaY B LiNOMY BMUrmsdi 3 HACTYNHWUM BUBAHTAXKEH-
HAAM Ha noni Hesenukumu konamu. Ctebna, wWwo 3a-
niwmnues nicna 3éupadHg, nigpisalTe Ta Noapio-
HIOKTb AUCKOBUMK nyLmMabHUKamu, Micnsa uboro ix
arpibaloTh y Banku, 3 akux opmMyiote Konm [3]. Ca-
Me U TexHonoria (i3 sanuwenHam creben y noni)
3acToCOBYETLCA B YKpaiHi.

PocnuHHi Bigxoan SK nanvBo MawThb paj Hera-
TUBHUX BNAcTUBOCTEN, L0 BUMAarae [OCUTL peTe-
fNbHOrO MiAXoAy A0 X 3acTocyBaHHA. Tak, conoma
MOXE MICTUTH XNOP i NY)XHi meTanu, 3aBAsKK YoMy
B NpOoUECi T cnanioBaHHsA YTBOPKIOTLCA Taki XiMidHi
CronyKu sik Xnopua Hatpito i xnopua kaniwo. Lii cno-
TNYKW BUKNWUKAKOTb KOPO3il0 CTaneBux enemeHTis
eHepreTudHoro oénagHaHHs, 0co6nuMBO NpU BUCO-
KUX TeMnepartypax. [Hwow ocobnueicTio CONOMMU AK
nanuea € BiQHOCHO HU3bKa TemMnepaTypa nrasneH-
HA 30mum — 800 - 950 °C (ana nopiBHAHHA — Y Aepe-
BUHM ~1200 °C), WO MOXe NPU3BECTW A0 Lnaky-
BaHHS €NEeMEHTIB eHepreTu4Horo obnagHaHHs.

Mpo crebna CoHALWHMKA SK nanuveo iHcopmauii
Hapas3i HeBarato. 3a gaHumu [4] ix enemeHTapHUi
cknaa Bnuabkuii 4o cknagy conomu i creben CoHsLL-
HUKY, ane BMICT 30f1 BULWMIA — 6rmabko 10% macu
cyxoi pedosuHu (tabn. 1). BMicT nyxHoro metany
Kanito TakoX CyTTEBO BULLMIA — 80 5% macu c.p..

Mpuknaaie BupoBGHuuTBa eHeprii 3i creben
COHALUHMKA Ha CbOroAHIi AOCWTH Mano, B nepuly
Yepry Yepes ix BUCOKY BONOriCTb Mig Yac 36upaHHs.

OCHOBHUMW CTajiAsMKu BUPOOHULUTBA NanUBHUX
OpUKETIB 3 POCNUHHOT CUPOBUHU € 1T NOApPIGHEHHS,
CYLUiIHHA, BpuKeTyBaHHA abo rpaHymioBaHHA, OXO-
MNOMXKEHHA Ta NakyBaHHA NPoAykuil. KoxHa i3 uux
CTagin € eHeproemHo. CyLUiHHA CUPOBUHU peani-
3y10Tb y BapabaHHux, CTPIYKOBUX CyllapKax Ta cy-
LiapKax KMnna4oro wapy, ski € rpoMisgkumm, not-
pebyloTb BCTAHOBMEHHA OYMCHOrO obnaaHaHHs, a
OCHOBHE — € EHeproeMHUMM, OCKINbLKM Ha npouec
aatpadaersca Ao 37 % eHeprozarpar TEeXHOmnoriy-
HOTO npouecy BUpoGHULUTBA BPUKETIB.

EHeprosarpatHolo cragiew BupobHuuTBa €
Tako OpuketyBaHHsas abo rpaHynioBaHHA, Ha
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AHania TexHonorii Ta TexHiYHUX 3acobiB Ans BUKOPUCTaHHA BiAXoAiB BUPOOGHULUTBA COHALUHMKY...

Analysis of Technologies and Equipment for Use of Sunflower Waste as Biofuel

peanizauito kol 3atpadaerbca Ao 20 % 3aranbHUX
eHeprozarpar. CepelHi BUTPATHU enekTpoeHepril Ha
BUrOTOBINEHHSI OAHieT TOHHWM OGpPUKETIB CTAHOBMATH
60-80 kBT, a Ha ogHy TOHHY rpanyn — 90 -110 kBT.
Ansa peanisauji npolecis BpukeTyBaHHA
3aCTOCOBYIOTb LUHEKOBI Mpecu, fKi Bigpi3HAKTLCA
KOHCTPYKUISAMW  LUHEKa, (POpMYBafibHOT TFONOBKM,
MEXaHi3aMy noaadi cupoBuHW. Hegonikom npecie
Takoro TUNY € BEMUKa 3anexHIiCTe NPOAYKTUBHOCTI
Bil XapakTepuCTUK POCIAWHHOI CUPOBWUHW, LIO
npu3BoAMTL A0 HeobxigHOCTI  BCTAHOBIEHHSA
AOAATKOBWUX BYy3niB (NpUCTPOIO ANA PiBHOMIPHOT
nogadi CUPOBWUHU | MEXaHiamy 3MiHW 3a30py MiX
npecysanbHUM  WHEKOM i dopMyBanbHO0
rOfnoBKOIO), AKI NigBULLYIOTL BApTiCTb 06nagHaHHS.
OKpiM UbOro, WHEKOBI Npecu noTpedyoTb BinbLIMx
eHeproszarpar (0,074 - 0,111 kBt-rog/kr), nOpiBHAHO
3 nopwHesumu (0,028 - 0,1 kBt-rop/kr). lNopLuHeBi
npecu € HaginHummu B poBoTi Ta 0BCnyroByBaHHi,
O HaK MaTb HEAOMIKW: NepiognYHiCTL poboTH i, sk
HacnigoK, HEeBUCOKA MNPOAYKTMBHICTb,  3HAuHI
rabaputHi po3mipu, YyTBOpeHi OpuUKeTH MaKTb
HUXYY LLUINBHICTb, NOPIBHAHO 3 eKCTPY3iHHUMMU.

Tabnuusa 1. XimiyHuil cknag 1a aeski
XapakTepUCTMKK cTeben COHALIHMKA

Crebna

MokasHuku COHALLHMKA

60 - 70% (nicnsa 36upaHHs)

H g,
Bonorictk, % ~20 (BUCYLLEHI HA NOBITPI)

Huxda tennota 16
aropaHHs, MIDx/kr (W<16%)
Bmict netroumnx 73

pevoBuH,%

KinbKiCTb  COHALUHWKOBOTO  NYLUNWHHA  NpuW
nPoOMUCNOBIA  nepepobui  HACIHHA  COHSALUHWMKA
CTAHOBUTL 3HAYHYy 4dactuHy — 17-20% po macu
HaciHHA. JlywnuHHa pisHux riBpuaie i coprtis
COHALLHUKA cKknagae B cepegHbomy: x»upy 3%,
Ginka 3,4%, 6e3a30TUCTUX EKCTPAKTUBHUX PEYOBUH
29,7%, kniTkoBuHa 61,1%, 3ona 2,83% [6].

Ha ckoroaHi, BinbLue nonoBuHKU piyHoro obesary
YTBOPEHOrO MYLUMNWHHA CNAarioeTbCs B KOTNax 3 me-
TOKW BUPOOHUUTBA TennoBoi eHeprii, 6nu3bko 22%
BUKOPUCTOBYETLCA AN BUpPOGHMUTBA rpaHyn Ta
6pukeTie, gOCUTL Benuka 4vacrtka (ao 80 Ttuc. 1/pik)
BMBO3WTLCA HA 3BanuLia, NeBHa KinbKicTb npoga-
ETLCA CiNbCbKOrocnogapcbknuM nignpuemcTeaMm Ta
HaceneHHo Ansa rocnogapcebknx notped [7]. 3 gxe-
pena [8] TennoTBOPHA 34aTHICTL 1 Kr Cyx0i pe4yoBu-
HM  COHALUHWMKOBOrO  NYLUNWHHA  €KBiBaneHTHa
17,2 Mk 3a UMM NOKa3HUKOM NYLUNUHHA nepesa-
ae gpoea — (14,6 -15,9) MIOx/kr i Bype Byrinna —
12,5 MOx/kr. MNpu cnanoBaHHi COHALUHUKOBOrO ny-
LUMUHHA KiNbKICTb BYFMEKUCNOro rasy, Lo BWAINS-
€TbCA HE NepeBULLYE TOro, L0 YTBOPKETLCS Mpu
NPUPOAHOMY PO3KNagaHHi aepeBuHU. Tak SK COHSH-
WHUKOBE TMYLUNWHHA Mae AY)Ke HW3bKY HacumHy
wiinbHicTs (170 kr/M® ) Ta HOr0 TPAHCMOPTYBAHHS Ha
BEMWKY BiACTaHb € EKOHOMIYHO HEAOUINbHUM, TOMY
HaA3BM4aWHO aKTyanbHUM i €KOHOMIYHO BUrigHUM,
Ha CLOrOAHILLUHIA OeHb, € BUPOBHUUTBO rpaHyn abo
GpukeTiB, WinbHICTL AKX cknagae 1200 kr/m>. Xapa-
KTEpUCTUKK Takux BpukeTis HaBeaeHo B Tabnuyi 2.

Tabnuua 2. TexHi4Hi xapakTepucTukm OpukeTiB
i3 NYLUNUHHA COHSILLHUKY

MNapameTpu 3Ha4YeHHs

LLinbHicTb OpukeTis, T/ M2 1,1-1,2
TennoTBOPHICTb, KKan / Kr 5000 - 5200
3onbHicTb OpukeTis, % 2,7-45
Cipka,% 0,23-0,45
LLlinbHICTb CUPOBUHU, T/ M 3 0,12
Bonorictb CMpPOBUHU, % no 8
Po3mip 4acToK CUPOBUHU, MM 2-8

30nbHiCTb, % 10-12

EnemeHTapHui

cknag, %:
Byrneub 44 1
BOAEHb 50
KMCEHb 39.4
xnop 0,7-08
asor 0,7
cipka 0,1

Temnepatypa 800 -1270

nnaenexHHs 3onu, °C

Omxe, akTyanbHUMW MUTAHHAMW CbOTOAEHHS €
3MEHLUEHHSI eHepro3aTpaT Ha npouec BupobHuuTea
OpuKeTiB Ta NiABULLEHHAM TX AKOCTi. BupiweHHo
UMX NUTaHb CNPUATUME BMBYEHHS MOMXUIUBOCTEN

YAOCKOHAMNEHHA  KOHCTPYKUIA  CYLUMNbHOrO Ta
npecysanbHoro  obrnagHaHHA 3 O4HOYACHUM
3abe3nevyeHHsaAM pauioHansHUX napameTpis
NPOBEAEHHA NpoUeciB, a TakoXX BUBYEHHA

ONTUMAanNbLHUX XapakTEPUCTUK CUPOBUHKM (CTEneHs
nogpibHeHHs, sonorocti) [5].

© B.M. 3y6ko, C.I. Cokonik, 2017
© V.M. Zubko, S.P. Sokolik, 2017

Ha cworoaHi B YkpaiHi € gocsig BupobHuUTBA
OPUKETIB i3 NYLUNWHHA COHSALLUHMKY. Taki BpukeTu
€KONOriYHO 4YUCTi | MaKTb 3HA4HO OinbluMiA 4ac
FOPIHHA, HK TpaauuiiHi Buau nanuea. CUPOBUHOK
Ans 6pukeTiB cnyrye npocyweHe Ao sonorocti 8%
NYLUNWHHA HACIHHA COHSILLHUKY.

HeobxigHO TaKOX BUAINUTK NepeBaru BUKOPUC-
TaHHA rpaHyn Ta OpUKETIB B AKOCTI nanuea: Kinb-
KICTb 3anuLUKiB cnanioBaHHA (30MM) cknagae Big
2,2% no 10% Big 3aransHoro o6¢cAary BUKOPUCTaHUX
rpaHyn; nNpouec cnaniBaHHA rpaHyn niaaactbes
NOBHIN aBTOMAaTU3aLil; 3pyYHICTL TPAHCNOPTYBaHHSA
Ta 30epiraHHA; BiACYTHICTL LWIKIANMUBUX BUKWUAIB B
NpoAyKTax cnanioBaHHSA; Nonin MoMHa BUKOPUCTO-
BYBaTW AK OpraHiyHe aobpuBo.




BucHoBku.Kpim OCHOBHOT npoaykuii — 3epHa,
COHALUHUK hopMye 3HauYHi oBcarn nobivHoT npogy-
KUil, AKa € UiHHOK CUMPOBWHHOK Ans BUMPOBHMUTBA
pisHUX BUAIB npoAaykLii, 3okpema Gionanus.

Mpu BU3HA4YeHHi oBcariB 3aroTiBni He3epHOBOT
YaCTUHW COHSALLUHMKY B YMOBax YKpaiHu HeobXxigHo
BpaxoByBatTh ©GanaHc rymycy i MOMUBHMX
€NemMeHTIB, YHUKaTK TakuxX Hacnigkie, sik eposia ta
NOripLWEHHS XapaKTePUCTUK I'PYHTY.

[lo OCHOBHUX LUAAXIB BUKOPUCTAHHA COHSILUHM-
KOBOrO NYLUNWHHSA HanexaTtb cnanioBaHHsA, BUPOD-
HULTBO rpaHyn/GpukeTiB.

BUKOPUCTaHHA B SKOCTI anbTepHAaTUBHOIO na-
nuea rpaHyn Ta 6pukeTie € HaNBINbLL eeKTUBHUM,
SIK 3 TOYKWU 30pY EHepreTUku, Tak i ekonorii,

Mo>kHa ouikyBaTun, WO OBCArM BUKOPUCTaHHS
HE3epPHOBOT COHSILLHWKA Y €HEepreTUYHOMY CEeKTOpi
OyayTh 36inbLUIyBaTUCS, BPAaXOBYIOYM, LLIO BOHA Mae
Kpawli nanueBHi XapakTepuCTUKM, HDK conoma
3epHOBMX KOMOCOBMX KynbTyp. 3o0kpema 3a
NnoKasHWKamu MIaBKOCTI 30NnM HABNMXKaeTbCA A0
aepesHoT Giomacu.

3arotoBnATM  cTtebna  COHAWHWKY  AnA
E€HepreTMYHOr0 BUKOPWUCTAHHA Kpawe y nepioa,
konu Bonorictk 6iomacn 3ameHwuteca Ao 20%,
iHaKWwe CyTTEBO 3pOCTaTUMyTb BUTPaTU  Ha
AofjaTtkoBe  CyLiHHA. HeobxigHo koopauHyBaTH
nnaHyu BUKOHaHHA poGIT 36upanbHO! Komnadii i3
NporHo3oM norogu. BaXnuBuMKM 4YMHHMKAMM ANs
3abesaneyeHHss HanexHoi AKkocti Oiomacu €
npasuneHo nigibpaxi TexHonoria Ta obnagHaHHs.

Niteparypa

1. Xiepuy O. EHepreTuyHi pocnuHu Sk CUPOBU-
Ha ana Gionanuea [Tekct] / O. Xiepuy, B. Kypuno,
B. Keak, B. Kacokis// Mponoauuis. — 2011. — Ne 6.
—-C.68-73.—Pexum  pocryny:  hitp://propozits
iya.com /ua /energetichni -roslini -yak-sirovina-dlya-
biopaliva.

2. Monskos O. 36MpaHHA BpOXAK — OAMUH i3
BiANoOBiganbHWX eTanie, SKWIA 3aBepluye npouec

AHHOTauUuA

B.M. 3y6ko, C.I. Cokonik
V.M. Zubko, S.P. Sokolik

BupowlyBaHHa  KynbTypu[Tekct] / O. Nonskos,
A. Minkoscbkuit  // Tponoauuis, — 2014, — Ne 1.
—C. 23-28.- Pexuim pocrtyny: htip://propozitsiya.
com/ua/zbirannya -vrozhayu -odin -iz -vidpovidalnih
-etapiv-yakiy-zavershuie-proces-viroshchuvan
nya-kulturi.

3. Moropinui B. »atku Ans 36upaHHa NisHixX
[Tekcr] / B. Moropinuii, A. Muransoe // The Ukra-
inian Farmer, —2011. = Ne 9. —= C. 70 -72. — Pexum
poctyny: http://iwww.agrotimes.net/journals/archive
/170-farmer_09_2011.

4. Tenetyxa .l lMepcnekTuBu BUKOPUCTaHHSA
BiAXO4iB CinNbCbLKOro rocnogapcrea Ans Bupob-
HuUTBa eHeprii B YKkpaiHi[EnekrpoHuui pecypc] /
II.Teneryxa, T.A.>ene3na [/ AnanitmyHa
zanucka BAY. -2014.-Ne7. -31c.—Pexum
poctyny:  hitp:/iwww.uabio.org/img/files/docs/posi
tion-paper-uabio-7-ukr-draft.pdf.

5. Kingsepa [O.I. HocnigxxeHHs npouecy dhop-
MYBaHHS ManuMBHUMX OGpUKETIB i3 POCNUHHOI CUPO-
BMHM Ta BM3HAYEHHA 1X XapakTepucTuk[Tekct]
/0.N. Kinasepa, B.M. Atamaniok, P.P. locoBcbkuid,
I.M MorTine — // Haykoeuin Bichuk HITY Ykpainu.
—2013. - Bwun. 23.17. - C. 138 -146.

6. JepxaBHUii KOMITET CTaTUCTUKK YKpaiHW.
Hakas. Npo 3arBepmkeHHs MeToanyHMX pekoMeH-
hauii  Wwoa0 rnpoBedeHHs pPO3paxyHKiB ButpaTt
kopmie xynoGi Ta nTuui y rocnogapcreBax ycix
kateropin (MeToaudHi pekomeHgauii, posan.4)
24.01.2008 Ne 18 (v0018202-08).

7. ApepwmH [1.LA. OuiHka Ta BWKOPUCTaHHA
BTOPUHHUX  marepianbHUX  pecypcie  [TekcT]
/0.A. ABeplunn// HaykoBui BiCHMK HauioHanbHOro
yHiBepcutety [HAMNC YkpaiHu (ekoHomika, npaso).
—2009. — Ne 4(47). — C.141 -147.

8. MxutapsH H.M. 3Hepretuka HeTpagu-
LUMOHHBLIX U BO30OHOBNAEMbIX UCTOYHUKOB. ONbIT K
nepcnektusbl[Tekct] / H.M. MxutapsaH. K.: Haykosa
aymka, 1999. — 315 c.

AHarnus TexXHONorum U TeXHUYECKUX CPEeACTB AN UCNONb30BaHUSA OTXOOO0B
npou3BoACTBa NOACONHEYHUKa B KauecTBe buoronnuea

B.H. 3y6ko, C.I. Cokonuk
B cratbeé paccMOTPeHbl MOTEHLMANbHLIE BO3MOXHOCTW MOMYYEHWA W UCMONb30BaHUs Guomaccsl

nogconHeYHuKa, uccnenoeaHbl
JHepreTU4ecKoOM HanpasneHuu.

npeanoceinKku

ana  apektuBHOro  ee

NCnoneL30BaHUA B

PaccMmoTtpeHbl cnocobbl yOOpKU NOACOMNHEYHMKA W TEXHWYECKUE CPeAcTBa ANA WX OCYLUEeCTBNEHWS.
MpueepgeHa MHpopMaLmsa O TONNMBHLIX XapakTepuctukax crebnein noaconHeYHWKa U CBOWCTBA €ro 30Mbl.
MpoeeneH o63op TexHomnoruin m obopynoeaHua ansa cGopa HE3epHOBOW 4acTu NOACONHEYHWKa. YaeneHo
BHUMaHWE NnepesoBoMy ONbITY YOOpKM B YKpauHe n 3a pybexom.

OnpeneneHsl OCHOBHbIE BUALI BMOTONMMBA, KOTOPLIE MOXHO MOMNy4YaTk M3 PACTUTENLHOW WM 3EPHOBOI
Macchl NOACONHEYHMKA. YUTEHbI NPEMMYLLECTBA M HEA0CTATKM MCNOSMb30BAHMSA KaXKAOro BMaa Tonauea.

www.mtf.khntusg.com.ua

IWxeHepia npupogokopucTyBaHHsa, 2017, Ne1(7), c. 6-10
Engineering of nature management, 2017, #1(7), p. 6 - 10



AHanis TexHonorii Ta TexHiYHuX 3acobiB N BUKOPUCTaHHA BigxodiB BUpOGHMLTEA COHSILLUHUKY...
Analysis of Technologies and Equipment for Use of Sunflower Waste as Biofuel

C pOCTOM YpOXaWHOCTW MOACOMNHEeYHUKa yBenu4YMBaloTCA M obbembl NOBOYHON NPoOAyKUWM, KOTOpPbIE
MOXHO UCMONbL30BaTh ANA SHEPreTUYECKUX HYKA,

INpu onpegeneHnn 06 bEMOB 3aroTOBKM HE3EPHOBOW YacTu NOACONHEYHUKA B ycnoBusax YkpauHol HeoO-
XOAUMO y4uThIBaTE BanaHc rymyca u nuTatenbHblX 3neMeHToB, naberats Takux NOCNeacTBUI, Kak apo3us u
YXYALUEHWE XapaKTEepUCTUK NOYBHI,

MepcnekTUBHbLIM ABMAETCA UCNOMb30BAHUE HE3EPHOBOK 4acTW MOACOMHEYHUKA B BMAE TBEPAOro Tom-
nuea (OpUKETHI, rPaHyrnbl, THOKW), YYUTBIBAS, YTO OHA UMEET IyYLUME TOMMUBHBLIE XapPaKTEPUCTUKKU Ye€M COmMo-
Ma 3EpHOBbLIX KOMNOCOBbLIX KynbTyp. HeobGxoOoumo BbiAeNUTb Creaylowme npeumyllecTBa MCNonb30BaHWs
rpadyn ¥ GpUKeTOB B Ka4EeCTBE TOMMMBA: KONMUYECTBO OCTATKOB CXMUraHusa (3onkl) cocraenser oT 2,2% ao
10% oT 06Lyero o6bemMa UCNONL30BAHHLIX rPaHY; NPOLIECC CXKUraHusa rpaHyn NoABepraeTcs NONHON aBTo-
marusauuu; yaobcTBo TpaHCNOPTUPOBKW U XPaHEHUA; OTCYTCTBUE BPEAHbIX BbIGPOCOB B NPOAYKTax Ckura-
HWA; NeNen MOXHO UCNONb30BaTh Kak opraHuyeckoe yaobpeHue.

Mperpanoi aona Npou3BOACTBA TBEPAOro TonnuMea w3 crebnei nogconHeyYHuka asnaeTcs ux bonbluas
BNa)kHOCTb. [103TOMYy 3aroTaBnuBaTb CTebnNM NOACONHEYHWKa HeoBXxoaMMO B MEPUOA, KOrga BRAaXXHOCTb
6uomaccel ymeHblmTes o 20%. Heobxoaumo KOOpPAMHUPOBATL NNaHbl BbINONHEHUA paboT ybopoyHO
KOMNaH1K1 C NPOrHo3oM noroabl. BaxkHeimu chakTopamun Ans obecneyerna Hagnexawero kavyectea Guomac-
Cbl AIBMIAOTCA NPaBUNELEHO NOA06PaHHbIE TEXHOMOTMK U 06opyaoBaHuKe.,

KnroueBble cnoBa: nodcosiHeYHUK, BUomMonnueo, pacmumerbHas Macca, wenyxa, monnueHsili 6pu-
kem, epaHyna, 6uoeas, a)(peKTUBHOCTL, UE1ecoobpasHoCcMmeb.

Abstract

Analysis of Technologies and Equipment for Use
of Sunflower Waste as Biofuel

V.M, Zubko, S.P. Sokolik

The article considers potential opportunities of obtaining and use of sunflower biomass; prerequisites for
its effective use in the energy field have been researched.

The article deals with methods of harvesting sunflower and technical means for their implementation.
Information about fuel characteristics of sunflower stalks and properties of its cinder was described. The
overview of technologies and the equipment for harvesting non-seed part of sunflower was carried out. Much
attention is given to the best harvesting practices in Ukraine as well as abroad.

Main types of biofuel that can be received from the vegetation and seeds mass of sunflower were
determined. Advantages and disadvantages of using each type of fuel were taken into account.

Amounts of collateral products that can be used for energy needs increase with growth of sunflower
productivity.

Determining the amount of harvesting non-seed part of sunflower in the conditions of Ukraine it is
required to take into accont the balance of humus and nutritious elements, to avoid such consequence as
erosion and deterioration in characteristics of soil.

Use of non-seed part of sunflower in the form of solid fuel (briquettes, granules, bales) is perspective. It
has better fuel characteristics than straw of cereals. The following advantages of using granules and
briquettes as fuel worth mentioning: the combustion residues (cinder) quantity accounts from 2,2% to 10% of
total amount of the used granules; the process of granules combustion can be completely automated;
convenience of transportation and storage; no polluting emissions of combution products; ashes can be used
as organic fertilizer.

High humidity of sunflower stalks can limit their use for production of solid fuel. Therefore sunflower
stalks are to be harvested when humidity of biomass decreases to 20%. Plans of works during the harvest
company should to be coordinated with weather forecast. Suitable technologies and equipment are important
factors to ensure proper quality of biomass.

Keywords: sunflower, biofuel, crop, husk, fuel briquettes, pellets, biogas, efficiency, expediency.
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