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Anomauin. Y cmammi npedcmasneni pe3yiomamu 00TpyHmMY8anHs Ni08UUeHHS]
MEXHIYHOI 20MOBHOCMI 3EPHO3OUPATILHUX KOMOQUHIB, 3MEHUleHHs Nnepesumpam
namea i empam NOMYI’CHOCMI CUN0B020 EHEPeMUUHO20 azpe2amy 3d pPAaxXyHOK
8YACHO20 OIACHOCMYBAHHS MA YCYHEHHS HECNPABHOCMEI.

3aeoannsa 0ocnioxcenHs nousa2anro y 00CHOHNCEHHI 8IOPOAKYCMUYHUX NPOYECIs,
wo npomixaioms y (DOPCYHKAX OU3EIbHO2O CUNOB020 €EHEPeeMUUHO20 daAzpe2amy
3epHO3OUPATILHUX ~ KOMOAQUHIE Ni0 4ac 6NPUCKYBAHHA NAAUBA 3 Memoio ix
BUKOPUCMAHHA 011  OlACHOCMYBAHHA (QOPCYHOK 1 00CHI0JHCEeHb, NO8 S3AHUX 3
PO3pOOKOIO ~ MEXHONO02IUHUX — Kapm  ma  3acobi@ 01 O0iA2HOCMYBAHHS
CIIbCHKO2OCNOOAPCHOKUX MAWUH BIMYUZHAHO20 ma 3apy0idxcHoco supoonuymea. Ha
nepuiomy emani eKCnepuMeHmMAaIbHUx O0O0CNi0dCeHb (QOpPCYHKA 3 OamuyuKom
NPUCKOPEHb 8CIMAHOBIOBANIACH HA CMEHO 01 pe2yNio8anHs NAIUeHoI anapamypu. 3a
00NOMO2010 CNeKMPATbHO20 aAHANI3Y 8ibpayiil popCyHKU YMOUHEeHO ianasoH 4acmom,
8 SAKOMY HAUOINbUW AKMUBHO NPOABIAEMbCA eHepeis sibpayii. Ilpu 0opodbyi 6xionozo
CUCHANIA NPOAHANI308AHO 6NAUE Oehexmis ¢hopcyHku Ha amnaimyoy ma Gaz086i
napamempu CUcHAala, a MaKko}Cc HA CHekmp GiOpayiti CUN08020 eHepPeemuiHO20
azpezamy 3epHO30UpPANIbHUX KOMOAUHIS.

Kniwowuosi cnosa: sibpayisa, cnekmp, O0iAcHOCMYBAHHA,  AOEKBAMHICMDb,
ONMUMIZAYISL, PEHCUM, KOMOALIH

AKTYaJIbHICTb. Texuiuna BUKOpPHUCTaTH il 3  HaWOUIBLIONO
J1arHOCTHKA MaJTMBHOL CUCTEMH eekTuBHICTIO [2], BU3HAUYMTH 0OCSITH

CUJIOBOTO E€HEPreTUYHOIo arperary € pooiIT b qac TEXHIYHOT'O

BOXJMBOIO  JIAHKOIO B CHCTEMI obciyroByBanHs [3] Ta pemoHTy [4].

KEpyBaHHS HAJIHHICTIO Jins  1uporo, B TEpPILy YeEpry,
3epHO30MpabHUX  KoMOaitHiB  [1]. HEOOXi/MHI JIarHOCTHYHI 3aco0u Ta
3HaHHS TEXHIYHOT'O CTaHy MaJUBHOI TEXHOJIOTis5 JiarHOCTyBaHHSA 3
CUCTEMH  CHJIOBOTO  E€HEPreTHYHOTO BpaxyBaHHIM HOBUX MoJieseit

arperaTty 3epHO30MpalbHUX KOMOaWHIB
B Oyab-sSKMiA MOMEHT 4acy J03BOJISIE

Ne 5 (81), 2019

Hayxosi nonosiai HYBIll Ykpainu

KoMOaitHiB [5].
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CtBopeHHsT 0a3W J1arHOCTHYHUX
3ac001B HEOOXIITHO 3IIMCHIOBATA Ha
OCHOBI TUHAMIYHUX METO/I1B
maiarHocTyBaHHs [6], sSKi 103BOJISIOTH
BUKOPUCTaTH  JUISL  JIIarHOCTYBaHHS
napameTpu pobouux mporeciB [7], mo
0e3mocepeIHbO  XapaKTepPU3yIOTh CTaH
00’exTa [8], po3po0IISIOTHCS EICKTPOHHI
miarmoctruHi 3acoou [9]. Lle ocobnmBo
aKTyaJlbHO 3 OJHOYACHOI pPOOOTOI B
HANpsIMKy B3a€EMHOI TMPUCTOCOBAHOCTI
3aco01B Ta KOMOalHIB hi (o)
niarHoctyBanHs [10]. Ilporo Bumarae
OCHAIIIEHI

MmosiBa  KOMOaMHIB, SKi

OOpTOBOIO JIIaTHOCTUKOI0 Ha OCHOBI

BOyJqoBaHMX  jgartumkiB  [11] Ta
CIIEKTPOHHOI TexHiku [12].
AKTYanbHICTIO poboTu €
MIIBUINEHHA TEXHIYHOI TOTOBHOCTI
KOMOalHIB, 3MEHILECHHS [EepPEeBUTPAT

MajuBa 1 BTpaT NOTYXHOCTI IBUTYHIB 3a

paxyHOK BYaCHOIO JIIarHOCTYBaHHS

MaJIUBHOL CUCTEMU CUJIOBOTO

€HEePreTUYHOTO arperaty
3epHO30MPATBHUX KOMOaitH1B Ta
YCYHEHHS HECITIPABHOCTEM.

AHAJI3 OCTAHHIX JOCJTIIKEeHL Ta

myOJrikami. [TocioBHICTH
J1arHOCTYBaHHSI CUJIOBOTO
€HEPreTUYHOro arperarty

3epHO30MPATPHIX KOMOAMHIB 3aJIC)KUTh
BiJl KOHKPETHUX BUPOOHHUNX YMOB [13],

bopm
obOcnyroByBanHs [14], 3a0e3medeHOCTI

MPUIHATUX ~ OpraHi3ariiiHuX
MIarHOCTUYHUMM 3aco0aMM Ta 1HIIHAX
dakropis [15]. B 3araipHOMYy BHITaaKy
MPOIIEC TIarHOCTYBaHHS OyIy€EThCS TaK,
11100 YHUKHYTH BUKOHAHHS 3aBUX POOIT
1 HEeBHUIIPABIAHOTO 3aBAHTAXXEHHS IIHOTO
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nporuecy HAUOPOCTIIIUMU
npodiJaKTHYHUMK  onepamismu  [16].
OCHOBHMIA TIPUHIIMI TOJISITAE€ B TOMY,
o  TAMOOKYy  TEpeBIpKYy  CTaHy
CKJIQJIOBUX YAaCTMH MaIIMHU Tpeba
BUKOHYBAaTH JIMIIE B pa3l JAiACHOI
norpebu [17]. B iHmomy Bumaaky
OOMEXYIOTbCS 3arajbHOIO0 IMEPEBIPKOIO
SKOCTI  (DYHKIIIOHYBaHHS  CKJIaJIOBUX
YacTUH Ta  CTaHy  pEryJIlOBaHHS
napametpis [18]. Hanpuknan [19], sikimo
MpU  JOMYCTUMUX 3HAYCHHIX THCKY
BIIOPCKYBaHHS najaunBa, ¢a3
MajJuBONOIayl, 3a30pIB Yy KJIAIAHHOMY
MEXaHI3Ml,  THUCKy B  MAacJsHII
MaricTpajii Ta YHUCTOMY IMOBITPSHOMY
Gb1IBTP1 NOTYKHICTH Ta TUTOMA BUTpaTa
najanBa JBUTYHOM HE BUXOJSTH 32 MEXI
JOMYCTHUMHX, TO HEIOIITHHO

NepeBIipsSITH M 4Yac  TEXHIYHOIO
00CITyroByBaHHS BHTpATy KapTEpHUX
ra3iB, CTaH [AJMBHOIO  Hacoca,
TypOOKOoMIIpecopa, pa3u ra3opo3noairy
Tomo. B pasi BIOXWJICHHS OCHOBHHUX
MOKa3HUKIB JIBUTYHA BiJl JOMYCTHMHUX
Tpeba BUBHAYUTH IIPUINHY iX MOPYIICHB
noriubiaeHuM aiarHoctyBanHsaM  [20].
[Ipu mnpoBeneHH1 1BLOTO BHUAY POOIT
TOSICHEHHS

3Ha4YHy pOJIb  BIIIrpae

TpakTOpucTa mpo obctaBuuu [21], 110

nepeayBaqud  BIMOBI: CTYKH; TOsIBa
IUMy  Yd  CTOPOHHBOTO  3alaxy,
3MEHIICHHS TSATOBOI'O 3YCHILIS,
neperpiBaHHs JIBUT'YHA;

HEPIBHOMIPHICTh pyXy MalIuHU TOLIO.
ITin qac EepEePEMOHTHOTO
cxema [22] nmemro

3MIHIOETBCS B 3B’SI3KYy 3 TUM, IO il

J1arHOCTYBaHHS
METOIO0 B I[bOMY BHUMAJKY € BU3HAYCHHS
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CHpALIOBaHHS  CHPSDKEHb  OCHOBHHX
CKJIQJIOBUX YAaCTHH HE3aJe)KHO Bif
3HaY€Hb OCHOBHMX TIIOKa3HUKIB —
HOTY>KHOCTI Ta BHUTpaTH mamuBa [23].
OTxe, TEpEeBIpUBIIN Ta BCTAHOBHBIIU
HOMIHAJIbHI 3HAYEHHS PeryJbOBaHHUX
napaMmeTpiB, KOHTPOIIOIOTh BC1 peCypCHi
napameTpu. st SKOCTi MiarHOCTYBaHHS

3a pEeCypCHHUMH TapamMeTpaMH BEJIHKE

3HAYCHHS Mae MiJrOTOBKA
3epHO30MpaNbHUX  KOoMOailHiB, abo
NPUBEIEHHS 11 10 CTAaHAAPTHOT'O CTAaHY.

Mera pocaimxenns. Haykose
OOTpYHTYBaHHSI MIJBUILCHHS TEXHIYHOL
TOTOBHOCTI 3epHO30MpaIbHUX
KOMOaiHIB, 3MEHIICHHS T[EepPEeBUTPAT

najuBa 1 BTPAT MOTYXHOCTI CHJIOBOTO
E€HEPreTUYHOro arperary 3a paxyHOK
BUYACHOTO JIarHOCTYBAaHHS Ta YCYHCHHS
HECIIPABHOCTEM.

3aBnaHHs JOCHTIIKEHHS TOJSATAI0
y JOCITIIKEHHI B1OpOAKyCTUUHHUX
MPOIIECIB, IO MPOTIKAIOTh B POPCYHKAX
JIM3EIIbHOTO CHUJIOBOTO EHEPreTUYHOTO
arperaTty 3epHO30MpalbHUX KOMOaWHIB
M1]] YaCc BIOPCKYBAHHS IMaJIMBa 3 METOIO
iX BHUKOpPHCTaHHS JUIsl MiarHOCTYBaHHS
(GOpCYHOK 1 TOCHIIKEHb, MOB’SI3aHUX 3
pPO3pOOKOI0 TEXHOJOTIYHMX KapT Ta

3ac001B TUIS J1arHOCTYBaHHS
CLIbCHKOTOCTIOAAPCHKUX MaIIiH
BITYU3HSHOTO Ta 3apyO1KHOTO
BUPOOHMIITBA.

Marepianu i MeTOaM
HOCJIIKEeHHSI. s po3rasny

MEXaH13MIB BIOPOAaKyCTUYHHUX MPOIIECIB,

y QopcyHui mpH
BIIOPCKYBaHHI MaJIMBA, BH3HAYAIH JIBA

0 BHUHUKAIOThH
OCHOBH1 (hakTopu: yAapHl [ii TOJKU
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po3mmioBadYa MpH 11 MmigidMaHHl 1
mocajlll Ta TIAPOAWHAMIYHI SIBHIIA,
aHaTi3yBaBCs TPOIEC IMATUBOMONAYl Y
BUXIJIHOMY TIepepi3l MNaIuBOIPOBOIA
0151 (hopCyHKH.

[Ipu anami3i BpaxoByBaJIOCh, IO B
mpoleci ManauBOIMOAayi BiJ Hacoca J0
dopcyHkun 13
IPOXOJUTh TEPBUHHA XBWJIS THUCKY, a
CKAUYKOMOMIOHMIN  mepexiag  mepepizy
Har"HiTAJIBHOIO  MAJIMBONPOBOAA [0

IIBUIKICTIO  3BYKa

MPOXITHUX TEPEPI3iB  PO3MUIIOIOUNX
OTBOPIB MPHU3BOAUTH 1O T1APABIIYHOTO
yaapy. ¥ MOMEHT BIIOPCKYBaHHS MaJIMBa
yepes
majuBa MaB TYpPOYJCHTHHH XapakTep.
Ile BUKJIMKAJIO MyJIbCAIlIFO K MTBUIKOCTI

PO3NWIIOIOYM  OTBOPHU  MOTIK

MOTOKY, TaK 1 THCKY, II0 MaB JOCHTh
IIUPOKHUHA CIIEKTP aMILTITYI.
[Ipu aHami3i IPOLIECIB
BPaxOBYBaJIMCA HampauroBaHHA [5, 6].
3aranoMm pe3yibTaTamMu aHamizy Oyna
BCTAHOBJIEHA MOKJIUBICTh
JlarHOCTyBaHHS ()OPCYHOK Ha JTU3e 3a
BIOPOAKYCTUUYHHUMHU XapaKTEPUCTUKAMH,
OTpUMaHl BHUXIJIHI JaHl IS miadopy
BHUMIPIOBaJIbHO-PEECTPYIOYOT
amapaTtypd Ta po3poOJeHa METOaHKa
EKCIIEpUMEHTATLHUX JTOCITIIKEHb.
ExcniepuMeHTanbHa yCTaHOBKA TS
BiOpaIiifHuX
bopcyHOK
CTBOpIOBaach Ha 0asi

JOCTIIKEHb
XapaKTEPUCTHUK JTU3EITIB
KOMIT IOTEPU30BAHOI  BHUMIpPIOBAJIbHOI

YCTaHOBKHU. [Iporpamu 00poOKu
CUTHAJIIB, MPUCTPOIO JIJIsl BUIPOOYBaHHS
(GOpCyHOK Ta CTEHAA JJISl PETYIIOBAHHS
MAJIMBHOI amaparypu 3

IHaJJuBHUM HACOCOM Ta KOMIIJICKTOM

CTCHAOBUM
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MaJTUBOTIPOBO/IIB. Jatuuk
BIOpONIPUCKOPEHb 3aKpPIILJIIOBABCS Ha
(dhopCyHIT 3a TOOMOTOIO CHEIIaTbHOTO
3aThcKaya.
ExcnepumenTanbsHa yCTaHOBKa
3a0e3nedyBajia CTBOPEHHS HEOOXITHOTO
MIBUAKICHOTO PEXHUMY 1 BUMIPIOBAHHS
nmomadi nanuBa dopcyHkoro. [Iporpama
00poOKM CHTHAJIB 3JIMCHIOBaJIa Ha
KOMIT IOTEp1 3allUC CUTHATY 3 JaTdyuKa
MIPUCKOPEHB Ta HOTO 0OPOOKY B PEXKHUMI
CHEKTPaJIbHOTO aHAJI3y KOJUBAHb.
Ha [epuomMy eTarni
EKCIIEpUMEHTAITLHUX TOCITIIKEHB
dbopcyHKka 3 JAaTYUKOM MPUCKOPEHD
BCTAHOBJIIOBAJIACh ~ Ha
PEryJIIOBaHHS  MaJIMBHOI
Curnan 3 jgaTyvka 1oJaBaBcs Ha IUIATYy
L-1250.

311HCHIOBAIACS

CTeHA  JUIs
anaparypu.
BBOJIy-BUBOAY  CHUTHAJIIB
Peectpaniss curnamy
MpU MOJOCOBIA (inbTpanii GuUIbTpoOM 3
4acToTorw  mpomyckanHda 9 kI,
OpIEHTYIOYHMCh Ha Jiama3oH BiOparii
dbopcynku Big 7 1o 16 kl'1y [5]. Curnan
3anucyBaBcsi B Oydep omnepaTuBHOI
IIOM’SIT1 KOMIT I0Tepa.
3a J0MOMOTOK  CHEKTPAIBHOTO
aHamizy bopcyHKH
YTOYHIOBABCS J1alla30H YacTOT, B TKOMY

BiOparin

HaOLIBII AKTUBHO

BiOparriu. B

TIPOSIBIISIETHCSI
mporeci
o0epTiB

EHepris

JIOCITITKEHb 4acToTa
KyJIa4KOBOTO Baja IMAJMBHOTO Hacoca
3MiHIOBaJlacsd BiJl OOEPTIB XOJOCTOTO
XOJly 10 HOMIHAJIBHUX, & TUCK IMOYATKY
BIIOPCKYBaHHS B J1ana3oHi Big 13 mo 25
MIla. Ilpu 0oOpoOrii BXiAHOTO CHUTHAja
nedeKTiB
dopcyHku Ha amIuntyay Ta (a3oBi

aHaTI3yBaBCS BILIUB
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napamMeTpH CHTHaJa, a TAaKOX Ha CIEKTP
BiOpariiii GopCcyHKH.
Ha npyromy etami mpoBOIWIHCH

JOCITiIKEHHS Ha CHIIOBOMY
€HEPreTUYHOMY arperari
3epHO30MpPATBLHUX KOMOaliHiB

«CnaByTu4» 3 BUKOPUCTAHHSM JIaTYMKa
BIOpOMPHUCKOPEHB 1 KOMIT FIOTEPU30BaAHO1
O6pobxka
3MIACHIOBAJIacs 3a METOAMKOI, IO

CHCTCMMU. CHUTHAJIIB

BUKOPUCTOBYBajacs IPU CTEHIOBUX
BUINPOOYBaHHSIX. 3anuc CUTHAILY
IIPOBOJUBCS pu HOMIHAJIbHOMY

3HAYEHHI THCKY NIOYaTKy BIOPCKYBAHHS
Ta MPU MOJEIIOBaHHI TakuX Je(EKTIB,
K TOJOMKA INPYKUHU Ta 3aBUCAHHSA
TOJKA  pO3NWIIOBaYa Ha  PEXUMI
xojocroro xoay. OcobmuBa yBara
npuauvanacs (GuibTpanli cUrHamy Juis
BUJIUICHHS JIIarHOCTUYHOI 1H(opMairii.

st aHamizy BIOpOCHTHaJIB
3aCTOCOBYBAJIOCS MIEPETBOPECHHS
(TpanchopmanTa) I'nsbepra 1

BUOMpABCS BapiaHT, SKUH JI03BOJISB
JOKaJli3yBaT CKJIAJOBY CHEKTpa, IO
MICTHB JIIarHOCTHYHY 1H(OpMAIIiTO.
dopcyHKa € OJHUM 13 OCHOBHHX
€JIEMEHTIB MaJMBHOI anapaTypu, SKUH
BILIMBAE Ha dbopmyBaHHS
XapaKTEPUCTUKU  BIOPCKYBaHHS, 1
ocobmmBo ii kiHUeBoi (asu. Towmy,
dbopcyHOK
Oe3mocepelHbO Ha JU3ENl JIO3BOJIUTH

OIliIHKa pOOOTO3AaTHOCTI

BYACHO 3ano0irTu NOPYLIEHHSIM

nporecy nanmuBonogadi. OpHuM 13
MOXJIMBUX HAMPSIMKIB MOIIYKY METO/IIB
JarHOCTYBaHHS € BUKOPUCTAHHS
MIPOIIECIB, K1

dopcyHui  mpu

BIOpPOAKyCTHUHUX
MPOTIKAIOTh B
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BIIOpPCKyBaHHI  manuBa. OCHOBHUMH
(dakTopamMu, 10 BUKJIMKAIOTh TakKi
mporiecu € ymapHi il

po3MWIIOBaYya Mmpu i1 migioMi 1

T'OJIKH

OIyCKaHHI Ta TiAPOAWHAMIYHI SBHINA B

mporieci  manuBomnojayi. PosriasHeMo

MeXaHi3M BUHHUKHCHHA oux

BIOpPOaKyCTHYHHUX MPOIIECIB.

gKa 70 MAAOMYy TOJKKA Oylia 3aKpuTa
cimmom. lle mpu3BOAMTE 10 PI3KOTO
3pOCTaHHS MIBUIKOCTI ITiJIHOMY TOJIKH
Bia 1,6 no 2,2 M/c. IlepeMiiieHHsI TOJIKH
yAapHUI
IMOCaKH

3 Takow IMIBUAKICTIO 1
Xxapakrep 11 migiiomy i
BUKJIMKAIOTh 1HTCHCUBHE CHIBYIapsSHHS

1 BiOpartito koprmyca GOpCyHKH.

[licnst Toro, SIK XBWJISI THCKY, IIIO CxopucTaBIINUCh METOI0M
yTBOPIOEThCST  OUIs1  Hacoca, MPoue TAPOAMHAMIYHOTO pO3paxyHKy
MaJUBONPOBOJl, TUCK B TOPONKHUHI npolecy — MaJuBOIOayi [4] 1
PO3MIIIIOBAaYa MiABUILY€ETHCA. K TITBKA PO3MVISIHYBIIA ~ PIBHSHHS  TPaHUYHHUX
el THCK TMOYHE IEePEBHINYBATH THCK YyMOB Ui  BHUXIZHOTO  TeEpepizy
MOYaTKy  MIOAAOMY  TOJKH, BOHA naguBonpoBoxy (011 QopcyHKH)
BIIpUBAEThCA BIJ ciaga. 3 IbOTO MOYKHA 3aIMCaTH PIBHAHHS PYXY T'OJIKH
MOMEHTY THCK JI1€ Ha Ty YaCTUHY T'OJIKH, PO3MUIIIOBaYa B TAKOMY BUTJISII:

d’h, . =
m, dt? - (fg -1 pr - PfO)_gpr(hg _hpr)+ foPr, 1)

1€ 8, — KOPCTKICTh NpYKUHU, H/M;

My — Maca TOJIKH, KT
hy — migiiom ronku, M;

hpr — IOTIEpE/THE CTUCKAHHS MPYKHUHU, M;
fq — mumoa monepeunoro nepepisy roaku, Mm?;
fy — muIomma, o BM3HAYAETHCS MMOCATOYHUM JiaMETPOM KOHYCa I'OJIKH, MM?;

Pr, Ps, — THCKk manuBa B MOpPOKHUHI PO3MUJIIOBaYa BUIIE 3alipHOTO KOHYyCa
MOTOYHUM 1 B MOMEHT MOYaTKy pyxy royiku, Mlla;

P/t — TuCK MiXk 3aIipHUM KOHYCOM i PO3NMJIIOIOYM MH OTBOPAMH PO3INMIIOBAYA
(mpoturuck), MlIa;

t —uyac, c.

3 HaBeneHoro piBHsHHA (1) BUIHO,
2

0 BEJIMYMHA M, dtzg’ 10 BU3HAYAEC

NPUTHCHYTA JI0 YIOPY MOXHA OMUCATH
PIBHSIHHSIM:
dP,

Vg = fnC;l — He chpi (2)

IHTEHCUBHICTb  yJapy

JIOCATHEHH1 yrnopy, Oyzae 3anexatu Bif

TOJIKH  TIpU

ne 0. — KOe(IIIEHT CTUCKAE MOCTI

3yCHILIIA HOHepeI[HLOI 3aTsAKKU rajyBa, MHa'l;
npyxuHu GOopcyHKn P, =65 h, . Vo — o0’em  posnuiaroBaya
IIpouec nonadi namuBa  (POPCYHKH, MM”;

(GOpCyHKOIO Ha eTami, KOJU TOJIKa
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frny fc — mIOlla TONEPEYHOrO
nepepizy KaHajla B MaJMBOIPOBOML 1
TUIOIIA COILJIOBHX OTBODIB

pO3NHMIIOBaYa, MM,

Cn, C, — BHAKICTH pyXy HajuBa
Ha BHUXO/Il 3 MAJIMBOMPOBOAY 1 mepepisi
COTUTOBUX OTBOPiB, MM/C;

Ue — KOEDIIEHT PO3XO0y IaanuBa
4yepes3 COIUIOBI OTBOPH.

Binomo, mio npotiec nogayi najiusa
€ KOPOTKOYaCHUM HEYCTAJIEHUM PyXOM
CTUCKAaHHS PIAMHH, TpPH SKOMY Bij
Hacoca A0 (OPCYHKM 31 IIBUIKICTIO
3ByKa i/ie TEepBMHHA XBHJIS THUCKY.
Pizkuit  mepexim  BiX
nepepizy KaHajla NaJMBONPOBOJAA 10
nepepizy COIUIOBUX OTBOPIB TrajbMye
pyX TajauBa 1 BUKJIMKAE T1APaBIIYHUN

IMONCpeYHOTO

yaap. B MOMEHT BHOpPCKYyBaHHS yepe3
PO3MUJIIOI0YM OTBOPH MOTIK MajIMBa Mae
TypOyJIeHTHHI Xapakrep.
TypOyneHTHICT BHHHMKA€E TaKOX 1 B

pe3ynbTaTi CTUCKaHHS CTPYMEHIO B

COMII 1 HACTYMHOTO PO3LIUPECHHS.
TypOynenTHu pyx PIIMHA
XapaKTEPU3y€EThCS HEPETYJISIPHO,
HEYMNOPSAIKOBAHOIO 3MIHOIO

(mynbcaliero) IMIBUAKOCTI B Yacli B
KOXKHIM TOYIll TOTOKY 1 MYJIbCAIlIEI0
tucky. CHekTp ammiTya 1 4YacToT
MyJIbCAINN MBHUJKOCTI 1 THUCKY OCHUTh
IHAPOKUH.

KOJIMBAJIbHI

Taxum YUHOM,

npoiuieci B (POPCyHII, SIKI BUKIMKaHI

Ne 5 (81), 2019

Hayxosi nonosiai HYBIll Ykpainu

yIapHUMH JiSIMA TOJKH, OOYMOBIEHI
3YCHIIISIM IPYKUHHA
dopcynku. Tomy, 3miHa P; B mporieci
eKCIuTyaTarii Oe3nocepeHbO

3aTAXKKHU

BIJTUBATUME Ha napaMmeTpu
BIOpOCUTHATY.

AHaji3 poOiIT 3 I[bOTO HAMPSMKY [5,
Mo eHepris  BiOparii

HANO1JIBII

6] CcBiTUHTD,
dbopcyHOK

MIPOSIBIISETHCS B Jl1ama3oH1 4acToT Bijg 12
1o 18 xI'. YacToTa Bi1acHUX KOJIWBAaHb

AKTHUBHO

dbopCcyHKH 3HaXOJIUThCS B
yIBTPa3ByKOBOMY JaCTOTHOMY
Jl1ara3oHi. Opnak, aBTOpH

HEOJHO3HAYHl Yy BIUIMBI yJIapHOi il
TOJIKM pO3MUJIIOBaUYa Ha BiOparliitHi
xapakTepucTuku ¢Gopcynku. HaitOiunbin
peaJIbHUM, 3 IPAKTUYHOI TOUKH 30Dy, €
BUKOPHUCTaHHS B1OpaiiHuX
XapaKTEPUCTHK (OPCYHOK ISl OLIHKHU
IIGHTUYHOCTI iX pPOOOTHM Ha Ju3enl,
BU3HAUEHHS  KyTa  BUIEPEIKCHHS

MOYaTKy BIIOPCKYBAHHS, BHSBIICHHS
TaKuX BIAMOB, SK IIOJOMKA TMPYKHHHU
GbOpPCYHKH  Ta  3aBUCAaHHA  TOJKH
PO3MHITIOBAYA.
JlocnipkeHHsT  TIPOBOJMJIUCH 3

METOI0  BUKOPUCTaHHS  BiOpaiiHux
XapaKTePUCTHUK JUISl OI[IHKU TEXHIYHOTO
crany Qopcynok. J[lns 1poro Oyma
MirOTOBJICHA eKCIIEPUMEHTAJIbHA

ycraHoBKa (puc. 1).
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Puc. 1.
JiarHOCTHKH

Pe3yabTatH g0cC/ixkeHHs Ta ix
oorosopennsi. Ilpu  gocmimkeHHi
BUKOPHCTOBYBAITH CTaHAApTHUN
KOMITJIEKT JIiarHOCTYBAHHS JIU3EITBHUX
JBUTYHIB, a caMme: JiBa JlaT4WKa
YIBTPA3BYKY Ta JATYUK HU3BKHUX YaCTOT,
SKi OyJM BCTAaHOBJIICHI Ha TOJIOBII
JBUTYHA; TATYUK IIPUB’I3KH «IU3EIIbY 1
ATYNK BHUCOKHX JacToT, K1
BCTAHOBJTIOBAINCS HA KOXKHY TaJIUBHY
MaricTpajib ~ BHCOKOTO  THCKYy  Ta
dbopcynky BianoBigHo. Jlocnmix mMaB Ha
MET1 BU3HAYNUTH AWHAMIYHI MOKAa3HUKU
CIpAIfOBaHHS TUTYHXEpa MaJIUBHOTO

Hacocy Ta poOoTH (HOpPCYHKH BHOpaHOI

Ne 5 (81), 2019
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Hayxosi nonosiai HYBIll Ykpainu

CTeHJ BiOpOaAKYyCTHYHOIL

cekiii. Jocmiau Oynu mpoBeneHi Juis
KOXHOTO ITWJIIHAPA TBUTYHA OKPEMO, 110
a0 MOXJIMBICTh TMOTIM TOPIBHITH
pe3yJabTaTh MK HUMHU.

3araibpHa

KapTHhHa 3HATUX

MOKa3HUKIB pOOOTH TMepuioi  CeKiil
bopcyHKH
MEPIIOTo MUJIIHApPA IBUTYHA 300paKEHO

NaJMBHOTO  HAcocy Ta
Ha puc. 2.

[Ipu OunblI AeTAJBHOMY aHai31
pe3yJbTaTiB, MU BUIAUTMIM 1 3aJIUIINAIN
Ha €KpaHi JIUIIIE Ti TOKAa3HUKHU JaTYUKIB,
K1 TIOTPIOHI IS JTOCHIKEHHS, SIK1
MOYKHA IT00AYUTH Ha pHC. 3.
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Puc. 2. IToxkasHuku po00oTH NepuIol cexkuii MaJUBHOr0 Hacocy Ta GopCcyHKH
NepIIoro UMJIIHAPA CHWJIOBOI0 EHEPreTHYHOI0 arperary 3epHO30MpaJIbHHUX
KOMOaiiHiB

50400

Puc. 3. Iloka3zHMkM JATYMKIB NPHUB’A3KA CHJIOBOI0 €HEPreTUYHOIO
arperaty 3epHO30MpaJIbHMX KOMOaiiHiB (3HH3Y) Ta JATYMKA BHCOKOI YACTOTH

(3Bepxy).
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3a pe3yabTaTamMmu 3HSITUX
MOKA3HUKIB OI[IHUJIM OPIEHTOBHHUM Yac
pPO3MUJICHHS MajiuBa (POPCYHKOIO, SIKUN
CKJIaB B cepeanbomy 1,5...2 Mc. B
3aJIeKHOCTI BiJI peKUMY POOOTH AU3EIIS.
Yac mepemadi THUCKY BiJ IUTYHXKEpa 10
dopcynku — 0,47 mc.

3HSABIIM TOKA3HUKH 3 TaJUBHOT
CUCTEMHU JIU3EJIbHOTO JIBUTYHA JIAIUIH
HAaCTYIHUX Biaciuni

KJIaIlaHH HJ'IYH)KepiB IMTAJINBHOT'O HACOCY

BHCHOBKIB.

3HAXOASATHCSA HE B HAWKpAIIOMY CTaHi,
Mpo 1€ KaXyTh HEPIBHOMIPHI IMOKa3u
natuvka. Lle cBiguuTh mpo Te, MO0 Ha
KJIallaHaX B)K€ € TMEBHI BIIKIAJCHHS.
Taxox MOXXHA 3 yNEBHEHICTIO CKa3aTH,
IO CTaH KJAMaHIB TICHO NOB'SI3aHUIl 3
AKICTIO Cy4aCHOTO JIM3EJIbHOTO MaJluBa.
DopCcyHKH MaKOTh MIOMITHE
3aKOKCYBaHHS MOCAJUYHUX MiCIlb, IO
Ha OCIWIOrpaMmi BiZoOpaxaeTbCcsi B

ONbII  TJIABHUX  XapaKTEPUCTHKAX
BIJIKPUTTS 1 3aKPUTTS (OPCYHOK, KOIH Y
HOBO1 XapaKTePUCTUKH MaKCUMAaJIbHO
PI3KI.

binem  perenbHI  TOCIIIKEHHS

Oyl TPOBEIEHI MO J1arHOCTUYHUM

napamerpaM  (OPCYHOK  CHJIOBOT'O
CHEPreTHYHOTO arperary
3epHO30MPATBHUX KOMOaIfHiB.

AHanizytoun poboty (dopcyHku 3a
JaHUMH BUCOKOYACTOTHOTO JaTyMKa
BUJIHO, IO TMPU BIAKPUTTI (HOpCyHKa
Bene cebe pyxomi
CKJIaZIOB1 (roJiKa) HE MAalOTh YAAPHUX

JOCHTh THXO,

KOHTAaKTIB 3  IHIIUMH  JETAISIMU
KOHCTPYKIIII. Taka pobora
3a0e3neyyeTscss B MEpUly  4Yepry

OPOTUAIEI0 TPYXKUHU (POPCYHKH Ta

Ne 5 (81), 2019
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[IEHTPYBaHH1
TUCKOM BIOpPCKyBaHOTo manuBa. Ilicis
XapaKTepHOTO BIIOPCKYBaHHS TalliBa B
Kamepy B1/10yBa€ThCS

T'OJIKH pOo3nIroBada

3TrOpaHHA,

dopcyHkH, AKe
XapaKTEPU3YETHCS MMOTYKHUM CILIECKOM

3aKPUTTS
BY  cxmamoBoi  mokasHukiB.,  lle

ITOSACHIOETBHCA CaMoOIO CYTTIO

BIIOPCKYBaHHA B  JIaHWM  MOMEHT.
dopcyHKa TOBHHHA MaKCUMAJIBHO P13KO
3aKIHYYBaTH IIPOIIEC BIIOPCKYBAHHS, Bl
[ILOTO 3aJICKUTH IIATIKAHHS IIajJiBa B
dbopcyHka
HEJIOCTaTHbO IIBUIKO 3aKPHUETHCS, TO

PO3MUIIIOBAYI. ko

3QJIMIIKA TanuBa OyayTh MIiATIKATH B

pO3MIIIIOBAYl, M0 B TOJAJIBIIOMY
B1110’eThCHA 3aKOKCOBYBaHHSIM
pO3MMIIIOBayYa, SKE BeAe 3a COOO0
NOPYIICHHS YTBOPEHHS (akena

pPO3MWIICHHS Ta TOpiHHA manmBa. Sk
HACHIJOK 30UIBIIYETHCA TOKCUYHICTh
BUXJIONMHUX ra3iB aBuryHa. lLli Bci
dakTopu TATHYTH 3a CcO0OK BTpaTy

MOTY>KHICHUX XapAKTEPUCTUK Ta
1ABHUILIEHE CIIOXKUBaHHS rajiuBa
JBUTYHOM, $IK€ B  IOJAJIBIIOMY

000B’S13KOBO  Bi/1iI0’€TbCA HEACIIEBUM
PEMOHTOM MNAJIUBHOI anapaTypH.
Hocnigusimim  poboty (HopcyHKH
JPYroro IWIIHApPa BUSBWIN Ne(DEKT, a
came: 3aKOKCOBYBAHHSI IOCAJOYHOTO
MICIl TOJKK po3nmimoBada. Lle BumHO
0 ocHuJIorpami, 300pakeHiii Ha puc. 4:
BIJICYTHICTh PI3KHX CIUIECKIB 3aKPHUTTS
(GOpCyHKH 3HAMEHYy€ MpO YTPYIHEHUU
pyX TOJKHM pO3MUIOBaYa 1 HEUITKE
3aKIHYEHHS TPOIECY BIOPCKYyBaHHS

majruBa J10 KaMCpH 3ropaHHs.
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14_B[av]

2

17500

Puc. 4. Podora ¢opcyHKkH APYyroro mwJIiHApPa CHJIOBOI0 €HEPreTuYHOro

arperary 3epHO30MpaJibLHUX KOMOAHIB

14_B[atu]

12

1750,0

Puc. 5. Po6ora opcyHkH TpeThoro HMJiHAPa CUJIOBOT0 €HEPreTHYHOro
arperarty 3epHo30MpPaJIbLHUX KOMOalHIB

XapakTepucTuka poboTu

dbopcyHkH
300paxkeHa Ha puc. 5. dopcyHka mae

TPETHOTO UTIHApPA
JIENI0 3aBHILEHY EHEPrilo 3aKpUBaHHS
M0 CUTHAJy JaTyMKa, L0 BKa3ye Ha
CIIPALIIOBAaHHS CIPSDKEHHS TOJIKK Ta 11
MOCaI0YHOTO MICIISL.

Ha curmami paruuka, sSK 1 Ha
I'npbepta

TpaHchOpMaHTI YITKO

MpOorisaacTbCAa JABa XapaKTCPHUX

Ne 5 (81), 2019
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BIOpOIMIYJIbCH,  SIKI  BIAMOBIIAIOTh
miiAOMY 1 TIOCa Il TOJIKYA PO3MIITIOBAYa.
[Ipu 306inblI€HH] YaCTOTH OOEpPTaHHS B 2
pa3u 3pocTae  aMmIuliTyAa

BiOpoimnynbsca. Ha HacTynmHomy erami

MepLIOro

IMITyBajach MOJIOMKA MIPYKUHU
(dopcyHKH 3MEHILEeHHSIM TUCKY Py 110 8,0
Ml]a. Hacoca

3aMImanoch He3MiHHMM. Ha pexumi

[TomoxeHHsT  peniku
n=300 xB! 3MeHmIMIACH aMILTITYy1a
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apyroro BiopoimmyibcH B 1,5 pasu. [lpu
30UIBIIIEHH] YacTOTH OOEpTaHHS IIpHU
TakoMy Jnedekti B 6 pasiB 3pocrae
aMILTITyJla TEpIIoro BIOpoiMITy/Ibca 1

JpyTHit
HaBiTh BI3yaJIbHO BiOOpaKae TaKy

3HUKAE BIOpOIMITyJIbC, IO

HECIPaBHICTh (POPCYHKH.

Opna 3 peamizamid  BiOparii
(GOpPCYHKHM TiJ Yac 3aBUCAHHS TOJIKH
PO3MUITIOBAYA. ['epmeTnyHiCcThH

pO3MUJIIOBaYa HE3aJI0BUIbHA, ITUKIIOBA
Hojaya 3MeHIImIacs 10 8,7 MMS/IHKIL.
Takuii neeKT NpU3BOAUTH O CYTTEBUX
3MIH CUTHAILY B1I0OpOIaTYHKA.
TpuBamictp #oro 30UTBIIyETHCS y 3
pasu, a aMIUIITy/la 3MEHINyeThes y 4
pasu. Taki 3miHM BigoOpaxae i
nepeTBopeHHst ['1npOepra. 3MeHIICHHS
aMILUTITYJU BIOPOCUTHAITY TTOSICHIOETHCS
TUM, 110 KOJU TOJIKA 3HAXOJIUTHCS B
3aBUCJIOMY CTaHl1, MaJUBO 0€3 3aTPUMKHU
HaJIXOJUTh JO0 PO3MUIIOIYNX OTBOPIB.
Bracniiok 1p0r0 3MEHIIYEThCS THUCK
nepes po3MUIIIOI0YUMHA OTBOPAMH, IO
3MEHIIIY€ MIBUIKICTh TYpPOYJIEHTHOTO
pyXy YacTHMHOK TaJiuBa, siKa TaKOX
BH3HAuYa€ €HEpriro BiOpaiiii popcyHKH.
AHanoriyHe siBUIIE CIOCTEPIraeThes 1y
nocJyiabaeHHs

BHIIAKY 3aTsAKKHU

OPYXKUHU  BHACHIAOK 11  IOJIOMKH.
[TanuBO, MPaKTUYHO, BUTHHO MPOXOIUTH
yepe3 posmminoBad. Ilpu 30inbIIeHH]
4acTOTU 00€pTaHHS PI3KO 301IBITYETHCS
TUCK TlajuBa, 10 1 TIJIBUIIYE

IHTEHCUBHICTH BIOpaIriu.

Ne 5 (81), 2019
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3arajioM, pe3yJabTaTd MPOBEICHUX
€KCTIICPUMEHTIB
MOJIMBICTh

CBIIUYaTh po
OLIHKA  1A€HTUYHOCTI
poboTn (POpCYHOK 1 BHUSBICHHS TaKHUX
nedeKTiB, SK TMOJOMKa TMPYKUHU 1
3aBHCAHHS TOJKH pO3MIIIOBaYa 3a
BIOpPOAKyCTHUHHUMU TTapaMeTpamH.

Ha ocHoBi po3rmsmy Ta aHamizy
ICHYIOUMX TEXHOJIOTIH J1arHOCTyBaHHSI
Oyno BU3HAYCHO nepesik
JIarHOCTUYHUX TapaMeTpiB TEXHIYHOTO
CTaHy JIM3€JIbHOI IAJMBHOI amapaTypu,

SIK1 HaBeAeH1 B Ta0I. 1.

[locnimoBHICTH  J1arHOCTYBaHHS
[AJINBHOI CUCTEMU CHJIOBOT'O
€HEPIreTUYHOT O arperarty

3epHO30MPATPHUX KOMOAMHIB 3QJIC)KHUTh
BiJl KOHKPETHUX BHUPOOHHUYUX YMOB,

(opm
320€3MeYeHOCTI]

OPUMHATUX  OpraHizaliitHuX
00CITyroByBaHHS,
MIarHOCTUYHHMMM 3aco0aMHM Ta I1HIIHUX
daktopiB. B 3aranpHOMY BHMIAAKY
IpolLIeC N1arHOCTYBAaHHS OyIyEThCS Tak,
100 YHUKHYTH BUKOHAHHS 3alBUX POOIT
1 HeBUIPABIAHOTO 3aBAHTAXKEHHS IIHOTO
npouecy

npo(UIaKTUIHUMHU

HAWUTIPOCTIIIUMU

onepaisiMu.
OCHOBHMIA TIPUHIUI TOJSTa€ B TOMY,
mo  IIMOOKYy  MEpeBipKy  CTaHy
CKJIQJIOBUX 4YacCTMH MaIIMHU Tpeda
BUKOHYBAaTH JUIIE Yy pas3l JgilACHOI
notpebu. B iHmomy  BuUmaaky
0OMEXYIOThCS 3araJIbHOI0 TEPEBIPKOIO
SIKOCTI1

(GYHKUIOHYBaHHS  CKJIQJJOBUX

YaCTUH Ta  CTaHy  pEeryJIOBaHHS

napaMeTpiB.
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1. liarHocTHYHI MapaMeTPH TEXHIYHOI0 CTaHY NAJUBHOI CHCTEMH CHJIOBOT0

€HEePreTHYHOr0 arperary 3epHo30MpajJbHUX KOMOAIHIB.

[TanmuBHA cucrema 1 il
CKJIaI0B1

Hasga napametpa

ITanuBHUN Hacoc

- 00’eMHI BUTpaTH MAJIUBA;
- YCTaHOBOYHHUH KYT MOYATKy HarHiTaHHA (M0Aa4l) najinBa);
- KyT [104aTKy BIIOPCKYBaHHsI [1AJIMBa

Perynsarop oGepti

- 4acTOTa 00EpTaHHS KOJIIHYACTOrO Bajia (MiHIMAJIbHA,
MaKCHUMaJlbHa);
- HEPIBHOMIPHICTh YaCTOTH 00epTaHHs KOJIHYACTOTO Bajia

ABTomaTn4Ha MydTa
BUTIEPEKEHHSI 110141

- 3MiHa KyTa MOYaTKy IMojayi majnuBa

I1ajinBa
[TnynxxepHa mapa - THCK, SIKUI PO3BUBAE IUTyH)KEPHA Iapa Ha MyCKOBii 4acTOTi
00epTaHHs
HarnitanpHuii kiamnan - TePMETHYHICTh
dopcyHKa - TUCK [10YaTKy BIIOPCKYBaHHs
[MTanuBonifkadyBambHHUN | - THCK Hepen (iIbTPOM TOHKOI OYHCTKH MaTUBa MPHU MPOKPYTIi
Hacoc KOJIIHYaCTOTO Bajia MyCKOBUM MPHUCTPOEM 1 BUKITIOUEHIN Toadi

NajanBa;
- MAaKCUMAaJIbHUI TUCK, SIKHI pO3BMBAE HACOC MPH 3aIMYIIECHOMY

BUX1JIHOMY HITYIEPi

@imbTp TOHKOT OYUCTKU
nagnBa

- TUCK Ha BXOJi B (pUIBTp MpH MoAavi nmajauBa pyqYHUM
1Ka4yBaJIbHUM HACOCOM 1 BIIKPUTOMY BUXOJ 3 QUIbTpa

JIo KOMIT'FOTEpHU30BAHOI CHUCTEMH

TIarHOCTYBAaHHS  ITaJJUBHOI ~ CHUCTEMHU
JIBUTYHA KOMOaliHa CTaBJIATHCS Taki
BUMOTH:

a) BBIJ aHAJOTOBOi 1 BBIA-BUBIA
udpoBoi iHpopMaIlii yepes miaTy TUITY
L-1250;

0) po3psaHicTh 12 (16) OuT;

B) YMCJIO KaHaJIiB BXOIIB — 16;

I') JI1ara30H BXIJAHUX HaIpyr — BiJl
0,1 B o 10 B;

) HAsABHICTh  JATYUKIB  JUIS
OTPUMaHHsI CUTHAJIB THUCKY B CHUCTEMI
MMaJINBOIIOAAYl,

MIOJIOKEHb  BEPXHbBOI

MEPTBOI TOYKM KYyJAYKOBOI'O  Baja
Hacoca, BIOpOAATYMKU ISl OTPUMAHHS
iHpopMmarii mpo (a3oBi mapameTpu

ITaJIMBOIIO A4l

Ne 5 (81), 2019
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€) 3amuc 1 BiJOOpakeHHS Ha
MOHITOp1 XapaKTEPUCTUKU 3MIHU THCKY
B MAJIMBONPOBO/II;

x) HasBHICTH T ICHITFOFOY X

IPUCTPOIB, KOMYTAaTOpPiB  CUTHAIIB,
MO>KJIMBICTh CHHXPOHI3allii CUTHAIIB;

K) mporpama oOpoOJieHHsI CUTHATIB

MOBUHHA  3abe3nedyBatd  LUPPOBY
¢biapTpallito, 1HTErpyBaHHS CHUTHAIYy,
CIIEKTPAJIbHUI aHai3 CUTHAJIB

BIOpOJATYMKIB HA OCHOBI IIIBHUIKOTO
nepetBopenHs ['inpbepTa.

Ckmam 1 4YHCIO  JIaTYWKIB
BU3HAYAIOThCS CYKYITHICTIO
J1arHOCTUYHUX napameTpis, AK1
1ISITal0Th BUMIPIOBAHHIO 3
BpaxyBaHHIM PsIIy TEXHIYHUX BUMOT.

Enextponni 3aco0u, Ha Hal

MOTJISA, CJiA 3aCTOCOBYBATH, B TEPIILY

ISSN 2223-1609
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qepry, LTSI BUMIPIOBaHHS
J1arHOCTUYHUX napameTpis, K1
XapakTepu3yrTh  poboul  Iporecu

CHCTEMU JTU3EJISL.
JliarHOCTHYHI X TapaMmeTpH, sKi

B1I00paXKaroTh poGoui MIPOIIECH,
HAlpUKJIa]  XapaKTepUCTUKA  3MIiHHU
TACKY B TaJIUBOMPOBOAI BHCOKOTO
THUCKY, MICTUTbH JEKIIbKa
JIarHOCTHYHUX O3HaK. Tak,

3aJIMIIKOBUMA THUCK B HaJII/IBOHpOBOI[i

XapakTepu3ye CTaH  HaTrHITAIHLHOTO
KJlamaHa 1 TOJKA  PO3NWIIOBAua;
IIBUIKICTh ~ 3pPOCTAaHHS  THUCKY B

MaJIMBONPOBO/II 3aJ€KUTh BiJ CTaHy
IUTYH)KEepHUX nap. MakcuManbHUN THCK
BU3HAYA€ THUCK 3aTSOKKU TPYKUHU
(bopCyHKH.

OnHOYacHO XapaKTepUCTUKA 3MIHU
TUCKY B AJTMBOMPOBOAI MICTUTh O3HAKU
3aHAATO PI3HUX P1BHIB. Tak
3UIMIIIKOBUNA TUCK 1 MAKCUMAJIbHUI THCK
B TAJIMBOMPOBOI MOXYTh BIJIPI3HATUCH
B 5-10 pa3iB, 1O CTaBUTh >KOPCTKI
BUMOTH JIO JaTYMKIB IO TOYHOCTI 1

3IaTHOCTI JIO TIEPEBAHTAKCHb.

YacToTHui JlianasoH 3MIHU
J1arHOCTUYHUX napameTpiB
B1OpOAKyCTUYHHUX IPOLIECIB B

dbopcyHkax mu3ens CTaHoBHTH 10-
20 k', mapameTpiB poOOYUX MPOIIECIB
5-10 xI'm. Tumck ommBH B cuCTEMI
MallleHHsI Ma€ MyJIbCYIOUHA XapakTep
BIJTHOCHO CEPEIHBOTO PiBHS 3 YaCTOTOIO
nynbcarttii 10 40%.

CnucoK BUKOPUCTAHMX JIKepPeJI
1. Rademacher T. Trends in the Process
Technology of Grain Crop Harvesting.
Agritechnica, No 6, 2017, pp. 362-368.
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JlaTunKy MOBUHHI MaTH JOCTaTHHO
BUCOKHH pIBEHb BHUXIJHOTO CHUTHAIY,
JIHIMHICTh BUX1THOI XapaKTEPUCTUKHU Y
BChOMY poOouomy aiamaszoni, (1,5-2,0)-
KpaTHY MepeBaHTAKYBAIbHY 31aTHICTB 1
CTaOLTBHICTh BUXITHUX XapaKTEPUCTHK.

Kpim mporo, 1m0  H;aTyukiB
CTaBUTHCS BHUMOTAa B3a€EMO3aMiHHOCTI.
Ile ocoGimMBO HEOOXiAHO MpU aHai3l
1IEHTUYHOCTI ~ MPOLIECIB, HAMPUKIA]
XapaKTEPUCTUKU  3MIHM  THCKY B
MaJIMBOMPOBO/I1 11O JIHISX HATHITAHHS.

BucHoBku i

JlocmmkeHHs

nepcrneKTHBH.

B1OpaiiHuX
XapaKkTepUCTHK (OPCYHOK CHIIOBOTO
€HEPreTUYHOTrO arperary
3epHO30MpaTbHIUX KOMOAHIB TOKA3aJIH,
mo eHepris  BiOpamid  (opcyHKH
HAWOUIbII AaKTUBHO TNPOSBISAETHCS Ha
10 kI
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AHAJIMTUYECKHUE MOJIEJIU PEXKUMOB BUBPOJIMATHOCTUKH
CHUJIOBOI'O DHEPTETHYECKOI'O ATPET'ATA 3EPHOYBOPOYHbBIX
KOMBAMHOB
. U. Maprteinwok, U. JI. Porosckui

Annomayusn. B cmamove npedcmasiienuvl pe3yibmamsl 000CHOBAHUS NOBbILUEHUS
MeXHUYeCKOU 20MOBHOCU 3ePHOYOOPOUHBIX KOMOAUHO08, YMEeHbUIeHUEe nepepacxood
MONAUBA U NOMeEPU MOWHOCMU CULOBO20 dHEpPeemuyeckKo2o azpesama 3a cuem
CB0EBPEMEHHO020 OUACHOCMUPOBAHUSL U YCMPAHEHUS HeUCNPABHOCTELL.

3aoaua uccnedosanus cocmosina 8 UCCAe008AHUU  BUOPOAKYCMUUECKUX
npoyeccos, NPOMeKaowux 6 GOPCyHKAx OU3eNbHO20 CUNLOBO2O IHEP2eMUUecKO20o
azpe2ama 3epHoYOOPOUHBIX KOMOAUHOB 80 8peMs BNPLICKUBAHUS MONIUBA C YELbIO UX
UCNONL308aHUSL OJIs1 OUACHOCUPOBAHUSL (DOPCYHOK U UCCIe008AHUL, CBA3AHHBIX C
paspabomkol.  MexHoN02U4ecKux Kapm u cpeocme Ol OUACHOCMUPOBAHUSL
CebCKOXO3AUCMBEHHBIX MAWUH OMeYeCMBEeHH020 U 3apybedxcHo20 npouzeoocmea. Ha
nepeom smane IKCNEePUMEHMAIbHBIX UCCAE008AHUL (POPCYHKA ¢ OAMYUKOM YCKOPEHULL
VCMAaHABIUBANACH HA CMEHO OISl pe2yauposKku monauenou annapamypult. C nomouvbio
CHEeKMPANbHO20 AHAIU3A BUOpayuil GOpPCyHKU YMOUHEH OUand3oH Yacmom, 8
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KOmopom Haubojiee aKkmusHoO npossisiemcs dHepeus eudpayui. IIpu obpabomke
6X00H020 CUSHANA NPOAHAIUSUPOBAHO GNUAHUE 0eDeKmMO8 hOPCYHKU HA AMNAUMYOY U
Gaszosvie napamempwvl cucHalqa, a MakKice HA CHeKmp BUOpaAyull CuI08020
IHEpeemuUyecK020 azpe2ama 3epHoyo0pOUHbIX KOMOAUHOS.

Kniueevle cnosa: subpayus, cnekmp, OUACHOCMUPOBAHUS, AOEK8AMHOCHIDb,
ONMUMU3AYUSL, PEIHCUM, KOMOALIH

ANALYTICAL MODEL OF MODES OF VIBRODIAGNOSIS OF POWER
UNIT GRAINHARVESTER COMBINES
D. I. Martynyuk, I. L. Rogowski

Abstract. The article presents the results justify raising the technical readiness of
combine harvesters, reducing fuel consumption and power loss power unit due to
timely diagnosis and Troubleshooting.

The objective of the study was the study of vibroacoustic processes in the injectors
of a diesel power unit combine harvesters during the injection of fuel with a view to
their use for the diagnosis of the injectors and studies related to the development of
process maps and tools for diagnostics of agricultural machinery of domestic and
foreign production. In the first stage of experimental investigations the injector with
the acceleration sensor was mounted on a stand to adjust the fuel equipment. Using
spectral analysis of the vibration of the nozzle specified frequency range, which are
most actively manifests the energy of the vibrations. When processing the input signal
we analyze the influence of nozzle defects on the amplitude and phase parameters of
the signal and the spectrum of vibrations of the power unit combine harvesters.

Key words: vibration, spectrum, diagnosis, adequacy, optimization, mode,
combine
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