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3ABE3MNEYEHICTb EHEPIIEI0 — BASHAYANBHUN
YAHHUK EPEKTUBHOCTI POBOTU AIK

O.A.lNop6eHKo, kaHOUOam MexHIYHUX HayK
O.C.lllkamos, kaHOuGam MexHIYHUX HayK
H.H.OezieHko, acucmeHm

H.I1.Cene3Heesa, kaHOUOam MeXHIYHUX HayK
Mukonaiscbkuli OepxkasHuli azpapHull yHisepcumem

B saraibnomy eneprermunomy 6aranci 80% ciabcbkux paiionis
BHKOPHCTOBYIOTb TerAoBy eHeprito. OcHoBHI cro:kuBaui wiei eHeprii —
1le TBaPUHHHUIIbKI (PEPMU Ta KOMIIAEKCH, TEIAMILI, 36PHOCXOBHINA, CXO-
BMIIIa MAOZIB Ta OBOYIB, HEBEAMKi nepepobHi BHpoOHMITBa. Beanka
KIABKICTb €Hepril HAe Ha OMAAIOBaHHS 1 BEHTHASILIIO IPHMIILEHb, CTBO-
pPEHHsT MIKPOKAIMATy B CXOBHIIAX, CYIIKY 1 HepepoOKy CIAbCBKOrOCITO-
AapCbKOl MPOAYKIil, MexaHisallllo 1 eAeKTpHPiKalilo BCIiX
CIABCBKOTOCITO/IaPCHKHX POOIT.

Z:xeperom TenaoBoi eHeprii, Ik MPaBUAO, € PEYOBHUHH, €HEPTeTH-
HHMH TIOTEHIlaA SIKUX JAOCTATHIH ZAsl TIEPETBOPEHHS B IHIII BHJAM €Hepril
3 METOI0 iX MOZAABIIOrO e(PeKTHBHOTO i LiAbOBOro BHKOpucTaHHsA. Jlo
TAaKHX PEYOBHH HaA€kKaThb Ha(Ta 1 IPUPOAHUH Tras, siKi IIMPOKO 3aCTO-
COBYIOTbCSI B CIABCBKOMY T'OCIIOZIAPCTBI SIK B YHCTOMY BHTASIAL, Tak 1y
BUTASIZII EAEKTPHYHOI €Hepril.

Arponpomucrosuit kommaeke (AITK) B ymosax punkosoi exono-
MIKH He 3aB:RKJAH Ma€ HEOOXIZHY €eHEPreTHYHy 3a0e3MedYeHiCTb JAsl
e(DEKTHBHOTO BeJEHHS CiAbcbKorocrozapcbkux po6it, ockiabku AlIK B
IIbOMY BIZIHOIIIEHHI 3HAXOJAWUTbCSI HE B PIBHUX yYMOBaxX y MOPIBHSIHHI 3
IHIIUMH rany3siMH.

Tax sBani “BisirbHI BizKAIOYeHHS , IO 3AIHCHIOBAAMCS B HeJaAe-
KOMYy MHHYAOMY, 3aBJAAH BEAHMKOl HIKOJAH CIAbCHKOTOCIIOZapChKOMY
BUPOOHUUTBY, B T.4. (PEPMEPCHKUM T[OCIIOZAPCTBAM, MIJAIIPUEMCTBAM
nepepo6HHUKAM CiAbCbKOrocrozapcbkoi npoaykuii. Buacaizok nepioauu-
HUX BIZIKAIOYEHb BHXOAMAO 3 AaZy KOIITOBHE OOGAAZHAHHS, IO IIPU3BO-
avro o synunHok BupobuuntBa. OxpiM TOro, ckaazHicTb
sukopuctanusa eHeprii B AI'IK nop’ssana 3 cesonnicTio ciabcbkoroc-
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M0ZlapCHKUX POOIT.

CrBopennss npuiHATHHX yMOB aasi eextuBHOi pobotu AIIK i
BCBOTO CIABCBKOI'O TOCIIOZIAPCTBA, Ha HAll IOTASIZ, BUMara€ HaCTYIIHO-
ro: mepiie — BIANOBiZHe 30IABIIEHHS JOTALIHHHX OIOAKETHUX BHUTPAT
Ha MpUAbGaHHA HeOOXIZHOI KIABKOCTI €Hepril; Apyre — HaZaHHsS MOKAM-
BOCTI CaMOCTIHHO BHPIIlyBaTH BCl perioHaAbHI MUTaHHs 3abe3edYeHHs
enepriero (HaTa, NPUPOAHMI ra3) B perioHax, YKAaZalouu JOTOBOPH i3
CHIBBHKOHABLSAMH (€HepreTHIHHMH TaAy3sMH).

Aximo nepma ymosa — TpaauuiiiHO BizoMa i He Za€, K MPABHAO,
HAAEKHOIO IMO3UTHBHOrO e(eKTy, TO Jpyra ymMOBa pPaJUKaAbHO MOKe
sminuTH curyauilo 1 sabesneuntn maruBom AlIK aas Bukonanus
CIABCBKOTOCITOZIAPCHKUX POOIT.

3 mosuwii cucTemMoAorii Zpyra ymoBa BiAMOBiZa€ yMOBaM pPHHKO-
BHUX BIZIHOCHH 1 MO2K€ peaAisyBaTHUCsI IIIAKOM 3a HAsiBHOCTI BiJIOBIZHOI
CHCTEMH, IO BPAXOBYE BCl eAeMeHTH [00yBaHHS, TPAHCIIOPTYBaHHS,
nepepobKH 1 MOCTaBKM Cro:kuBayy naauBa (eHeprii).

Bizomi B zanuii uwac Ttexmiuni pimenns [1,3], mo aosBorstoTh
36iAbIIMTH Z06YBaHHs OpraHiYHOro mMaAuBa (HaQTONPOAYKTH, MPUPOJ-
HUH ras), HaNpuUKAaZ, 3 AHa JopHOro Mopsi 3 TPHQOHIB, MEePEKOHAHBO
CBiZYATb TPO MOKAMBICTb ycmimHol 1x peaaisauii. | lpu upomy 6esmo-
cepeanss yuyactb (uwactkoBa abo camocriiina) AITK B po6orax mo
aobyBanH0 3 aHa opHOro Mopsi 3 rpu(OHIB BKA3aHOTO OPraHIYHOTO
HaAMBa, M03a CyMHIBOM, I03BOAMTb HOMY O3B si3aTH BCi MPOBAEMH IO
3a6e3MeYeHHI0 CBOIX POOIT eHepPri€lo 1 3HAYHO MIABHILIUTH e(EKTHBHICTb
ix BHUKOpHCTaHHs. | exHiyHe pillleHHs] KOHCTPYKILil AAsl A06yBaHHS Ta-
AuBa 3 gHa Mopsi npuBeseHo Ha puc. 1. [lo 1l ckrazy BxoasTh: 6yin 3
aeperom zxuBAeHHs — 1,2; ruyuxi Tpy6onposoaun — 3,9; nopoxuucti
ciuii — 4; eAacTUYHMH 30HT 3 EAEKTPOTiIPOIMITYABCHOIO YCTaHOBKOIO
(ET'Y) — 5,6; erextpoa-asromar — 7; otip rpudona — 8; 6aracThi
kamepu — 10; rasaigr i micTkicTb aAa 36upanus HagrH i rasy — 11,12

3a zonomoroio Katepa-6yKcHpa BeCb KOMIIAEKC MPHCTPOIO TPaHC-
MOPTYIOTb HA TOYKY IPOsIBy IpU(OHA, IMOTIM HA IMOBepxHi Mopsi Ga-
Aractai kamepu 10 samoBHIOIOTD MOpcbkoio Bozowo. I loctymose
sanoBHeHHs GaractHux kamep 10 Bozolo 3abesnedye 3akpuUTTS 30HTa,
IO I03BOASIE 3OIABIIMTH TAOILY OTAAZY [AHA MOPS. B PaHOHI TpU(oHA
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8 i mAaBHe 3aHypeHHs BChOTO MPHUCTPOIO, SIKMH BUKOHYIOTb 3a ZOTIOMO-
rOI0 PEryAOBaHHs mozadi migbyproBaHHs MOBITPs 3 6aracTHUX Kamep
10 uepes nopozkuucti cruui 4 i ruyuxmit Tpy6onposia 3. Ilpuctpii
TAaKUM YHHOM 3aHYPIOIOTb HAa TAMOHHY /[0 BI3yaAbHOI BHIHUMOCTI eIli-
1eHTpy TpuoHa 8 i opieHTYyIOTb Ha HbOro eaekTpog-aBTomat 7 [2]
JAsl TIOZavl B KaHaA PO3PsIAY BUOYXarO4yoro APOTHKY, SIKHHM BHKOHYE B
JJAHOMY BHIIaZKy POAb IITHK-SIKOPsI, (PIKCYIOHOrO MPHCTPIH IIOZO LIEHT-
py rpugona 8. [lorim Bogy 3 6aracTaux kamep 10 wacTkoBo BuTicHS:-
I0Tb TOBITPAM, sIKe MOJAIOTb TaKO:X 4epes THydKuH Tpyborposiz 3 i
MOPOKHHUCTI cruui 4 BiZ MOBITPSHOTO KOMIPECOpa, SIKMH 3HAXOAHTbCS
Ha KaTepi-6ykcupi. Buzarenus Bogu 3 6aractaux kamep 10 36iabiye
B HHUX BEAMYHMHY apXiMeJOBOl IIZHOMHOI CHAH, 3a /OIOMOIOIO SIKOI
TOBHICTIO PO3KPHBAETHCSI €AACTHYHMH BOHT D, i HOro OCTAaTOYHO BCTa-
HOBAIOIOTb Ha BOPOHKY Iph(hoHa 8.

Puc. 1. KoHcTpyKkuis npuctpoto ans no6yBaHHA opraHiyHoro nanvBa

[Ipu upomy y BopoHKy rpudoHa BBOAUTbCS €AeKTpOA-aBTOMAT 7,
SK INTHK-AKip Bcboro mpuctpoto. [licas mporo mosiTps ocraTouno
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BUZAATIOTh 3 GaractHux Kamep 10 i samosmioloTh ix Bozow. Takum
YUHOM CTBOPIOIOTb HEOOXIZHI TiZPOCTATHYHI 3YCHAASL JAsl TIPUTHCHEHHS
€AaCTHYHOTO 30HTAa D Z0 JAHA 10 BCbOMY HOTO HH:KHbOMY KOHTYPY 1
3aTAMGAIOIOTh €AEKTPOZ-aBTOMaT / y BOPOHKY rpudoHa. Llum 3abes-
[EYYIOTh HEPYXOMICTb BChOTO IPUCTPOIO HA AHI MOPSI MPH OYAb-IKOMY
HampsiMi 1 CHAL HIZIBOAHOI Tedil.

["asonagroBa cymim i inmi rasosi cyminn yepes eAacTHYHHH 30HT
5 i rayukuit Tpy6onposia 9 moctynaroth B Tpy6u rasiaipry 11, ssizku
ix (cymimi) BizkauyroTb B Mmictkictp 12 3a gomomoroio moaaui rasy,
IO € Ha eCTaKaJax rasoBol AiHil B 3aTPyOHHH MPOCTIp.

[ Ipu HeobxigHOCTI MepeycTaHOBAGHHS MPHUCTPOIO 3 OZHOrO rpU(OHA
Ha iHIME THy4KHH TPy6orposig 3, npukpinrenuit zo 6ys 1, miakaroua-
10Tb /10 MOBITPsiHOTO Kommpecopa. Boay 3 6aractuux kamep 10 BuTic-
HAIOTb TOBITPAM, TPUCTPIH PasoM 3 eAACTHYHHM 30HTOM D 3a
ZIOTIOMOrOI0 KaTepa-OyKCHPY TPAHCIIOPTYIOTh HAa HOBE MICIIE.

3acTocyBaHHsl POSTASHYTOrO TEXHIYHOTO pIMIEHHs Ha MPaKTHII
ZI03BOAUTD TPUPOAHO 36iAbIIMTH A0OyBaHHS HadTU 1 rasy, a B pasi
yuacti AIlK B poborax mo cTBopeHHIO i BHKOpPHCTaHHIO TPUCTPOIO,
MO2K€ CKOPOTHTH BHUTPATH HA MPUAGAHHS MaAHBa 1 ICTOTHO 3abe3MevuTH
nizBUILeHHsT eeKTHBHOCTI BukoHaHHsA pobit sk AIIK, Tak i Bchoro
CIABCBKOI'O T'OCIIOZIapCTRA.

[1pu upomy, 3 ypaxysanusM Toro, mo po6oTa eAeKTPOAY-aBTOMa-
Ta 7 MOzke BUKOHYBATHCS Ha ONTHMaAbHHX PeKUMax POOGOTH EAEKTPO-
rizpoimnyabcuoi (EI') ycramosku (4), axi BusmawaoTbcs mo
3aAeKHOCTI, 110 MICTUTb B CBOEMY CKAazi mapamerpH sik EI' ycranos-
KM, Tak 1 MapaMeTpu reoMmeTpil rpugoHa:

& E=f(U,3,1,D,Ld,h),

[o]
ae QA E - cryninp 36iabmenns a06yBaHHsI MaAMBa 3 TPUQOHA;

U — nanpyra pospsaunoro kourypa EI' ycranoskuy;

3 — wmicTkicth HakonuuyBaya EI' ycranosku;

I — inayxrushictb pospsanoro kourypa EI' ycranosky;
D — aiamerp BxizHOro oTBOPY rpHdoHa;

| — Beamunna pospsiznoro npomizkky EI' ycranosky;
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d — ziamerp nepepisy rpudoHa Ha PiBHI HaKOHEYHHKA EAEKTPOZLY-
aBTOMaTa BBEJEHOTO B TPU(OH;
h — xinuesa raubuna Bxozy B rpuOHA €AEKTPOZY-aBTOMaTa.
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METOOAWKA BU3IHAYEHHA
PALIOHAJIIbHOI BEJIMYNHU KYTA HAXUNY
NnoXunoro NoBITPAHO-CITYACTOIO
POBOY0OI'0O OPIrAHY A1 HOBOIo CNnocoby
CENAPYBAHHA HACIHUH Y NOBITPAHUX MOTOKAX

B.I1.€pmak, acnipaHm
Jly2aHcbKul HauioHanbHUU agpapHull yHieepcumem

Ilpo6aema. Buxopucranus ars ciB6U TIADKH MTHTOMO-Ba:KKHUX Ha-
CIHMH COHSIIIHUKY [03BOASIE ZozaTkoBo oTpumatd 1o 1,5...2,0 1/ra
[1,2]. I'lpu BuKOpuCTaHHI cyyacHMX IHTEHCHBHMX TEXHOAOTIH y POCAHH-
HUILITBI [TOCTA€ HAaraAbHa MpoOAeMa y BiZ6OpPI 13 3araAbHOI MAacH TIABKH
HACIHHUH 13 GlOAOTIYHO-IIIHHUMH BAACTHBOCTSIMH ZIASI BUKOPHCTAHHs 1X Y
sIKOCTI HaciHHOro matepiany. Lle Takox akTyanbHO 1 mpu BUKOpHUCTaHHI
CHCTEMH TOYHOTO 3eMAepOOCTBa.

Amnanis ocrammix gocaigxenp ta mybaikamii. Y 38’asKy 3
BizcyTHiCcTIO Z0ocKoHaAux crocob6iB [3] Ta 3acobiB ars BupimeHHS
npo6AeMH MIATOTOBKH HACIHHOIO MaTeplaAy IIASIXOM CcelapyBaHHsI
[I0OCTAa€ aKTyaAbHa I[poOAeMa PO3POOKH TEXHOAOTIYHO-HAZIMHHUX,
6iAbII SIKICHO Mpallolouux crocobiB Ta 3acobiB cemapauii. [lpu
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