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MOJOENMIOBAHHA OCLUNIOKOYOIO PEXUMY CYLUIHHA
HACIHHA TPAB

Y cmammi 3anpononosano ax memood inmencuikayii cyuwinmus
HACIHHA MPAé 34CMOCO8Y8AMU OCYUTIOIOUL PedCUMU, WO Noa[2arms )
nOYep2060oMy GEHMUNIO6AHHA WAPY Mamepiany CYWUTbHUM a2eHMOM I
ammocepuum nogimpsam. Ilpedcmasneno mamemamuyny mooenv, wo
onucye ocyumowue CYWiHHA [ 0a€ 3Mo2y OOIDYHMYBAMU PEHCUMHI
napamempu  npoyecy.  3anponoHoeano  3axo0u 0N 3MEHULeHHS
eHep2emuYHUX 6UMpam Ha npoyec CYUIHH HACIHHA Mpas.

CYIIIHHA, OCHMJIIOIOYUI PEKUM, HAI'PIB,
OXOJIOKEHHS, MOJAEJb, EHEPTOE®EKTUBHICTbD.
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HocTranoBka mnpo6Jjemu. CymiHHI - OCHOBHAa TEXHOJIOTiYHA
orepanis 3 IPUBEACHHS 3epHa i HACIHHS IO CTIHKOTO cTaHy. TUTBKH Ticis
TOTO, AK i3 CBDKO310OpaHOI HACIHHEBOI MacH BHIAJICHO BCIO HAIUIIKOBY
BOJIOTY 1 3€pHIBKM JOBEICHO A0 CYXOro CTaHy, MOXKHA PO3pPaxOBYBaTH Ha
TIOJAITBIITY HaZiiHY 30epeXeHICTh MPOTyKIIii.

VYci cnocobu cynriHHS HAciHHS BpaxoOBYIOTh COpOLiiiHI Ta iHII
Horo BiactuBocTi. HaciHMHA SK 00’€KT CYIIIHHA — II€ KUBHH OpraHi3m 3
KaIiIIPHO-TIOPUCTOI CTPYKTYporo. [11010B1 000NIOHKH HACIHHS MPOHU3aHI
KaliisipaMH, TOMY € MPOHUKHUMH ISl apy Boau. HaciHHeBi 00onoHKH U
JICHPOHOBUII 11ap, HABMAKH, € BIIHOCHO MaJIONPOHUKHUMU JJIsl IAPH BOAX
1 32 HENPAaBWIBHOTO PEXHUMY CYIIIHHS MOXYThb OyTH NPHUYHMHOIO 3IYTTS,
CIPHYMHEHOTO 3aTPUMKOI0 BHIAJCHHS BOASHOI IapH, SKa HaKONWYHIACH
BcepenuHi eHmocrepmy. KpiM TOro, 3apofoK MICTHTh IyK€ UYTIHBI 1O
TEeMIIepaTypyu BOJOPO3UMHHI Oikn — anpOyminu. [lpm Temmeparypi Buiie
41...42°C Ginku 3apoaKa ACHATYPYIOTh, TOOTO HACIHHSA BTpadae CXOXKICTh.
Binkn xirefikoBHHM Oi7BII TEPMOCTIiHKI, OTHAK TeMIIEpaTypa HarpiBaHHS HE
noBuHHa mnepeBuilyBatd S55°C. CylniHHA — CKJIAQAHUNH TEXHOJIOTIYHHNA
TEIJIOMacOOOMIHHHUI TpoIleC, SKUH ITOBHHEH 3a0e3NeunuTH 30€peiKEeHICTh
yCiX BJIACTUBOCTEW pEYOBMH Yy HACiHMHI, LI0 MOXIHMBO 33 YMOBH
JOTPUMAaHHS ONTUMAJbHUX IMapameTpiB 1poro mpouecy. OKpiM TOrO,
0COOJMBY yBary CiiJl OPUIUIATH €HEProe(hEKTUBHOCTI MPOIECY, ajKe IIe
0e3mocepeIHbO BILIMBAE HA BAPTICTh OTPUMAHOT MPOTYKIIIT.

AHaJii3 ocTaHHIX gocaikeHb i myOaikaniii. Cepel YUCIEHHUX
CHoco0iB TETUIOBOTO CYIIIHHSA, SIKi PI3HATHCS CHOCOOOM IMiJBOIY TEIUIA JO
HACIHWHU, HAWTTOMMPEHIINM € KOHBeKTHBHUI. CyTh HOTO TIONATaeE B TOMY,
IO TEIUIO MepeacThCsl KOHBEKIIEI0 BiJl TEIIOHOCIS, KU BOMpae BOJIOTY, 1
BUIAIAETBCS B aTMocdepy. 3a TakuM NPUHIUIIOM MPAIfOIOTh IIaXTHI,
peIMpKyYIAMiiHI, OapabaHHi, CTPIYKOBI Ta iHIN THUMH cymiapok. IIporec
CYIIIHHSI TPYHTYETBCSI Ha 3JaTHOCTI 3€pHIBKM BHUIIQPOBYBATH IOBEPXHEIO
BOJIOTY 3a YMOBH, III0 THCK BOJSHOI Mapyd B HACIHMHI BUIIMN 3a THUCK B
30BHIIIHBOMY IOBITPI.

Ilig wac cymriHHS HaciHHS BigOyBalOThCcS Taki (i3WUHI SBHIIA:
mepeAada TeIsa Bi areHTa CyIIHHA A0 HACiHMHH; pPyX BOJOTH 3
HEHTPAIBHUX IIapiB J0 IIOBEPXHEBHX; BUIIAPOBYBAHHS BOJIOTH 3 HOBEPXHi
3€pHIBKHM Ta AUQy3is 1 B HABKOJMIIHE CEPEIOBHIIE; NEPEMIIIEHHS BOJIOTH
IpU  HasBHOCTI  TEMIIEpaTypHOTO  TpaJieHTa  BHACHIJOK  TEpMO-
BOJIOTOTIPOBITHOCTI.

3aKOHOMIPHOCTI CyIIiHHS HAaciHHsA TaKi [1,2]:

1) umMm Oulblla NTOYAaTKOBA BOJIOTICTh HACIHHSA, THM BHIIA
MIBUAKICTh CYIIIHHSA B TIOYaTKOBHUH MEPIOJ] i TUM BiH KOPOTIIHA. Y CHPOMY
BOJIOTOMY HACiHHI € MEXaHIYHO 3B’3aHa BOJIOTA, SIKa BUAAJSETHCS B MEPITY
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yepry. KaminspHa Borora MimHo 3B’s13aHa 3 6imkamMu. ToMy mporiec CyriHHAS
HACIHHS JIMITY€THCS CYIIIHHIM OLTKOBOT'O KOMILICKCY;

2) mig Yac CymiiHHS HACiHHA HarpiBaeThCs INBUAINIE, HIX
BUIAPOBYETbCST Bosora. lle i BHW3HAYae JOIIIBHICTH 3aCTOCYBaHHSA
OCIHMITIOI0YOTO (3 BiAJICKYBaHHAM) CIIOCOOY CYIIIHHS;

3) cymiHHS MOXJMBE JIMIIE TOMi, KOJM THUCK Napu BCEpeIUHI
3€pHIBKU BHIIMH, HXK B HABKOJHMIIHEOMY CEPEOBHILI, TOOTO BiOyBa€eThCs
ii BumapoByBaHHs. Konm TeMmmeparypa IOBEpXHI HACiHMHM JOPIBHIOE
TEeMIlepaTypi  CepelioBHINA CYIIMJIBHOI  KaMmepu, HpoLec  CYIIiHHA
(BUITapOBYBaHHS BOJIN) IPUITUHSIETHCS;

4) MBHAKICTH MPOIECY CYIIIHHS 3alle)KUTh BiJ BOJIOTOEMHOCTI
TOBITpsI, Hampukiaxg, 1 M noBiTps 3a Temmeparypu 20°C mormuHae 17T
Boau, 30°C — 311, 50°C - 90 r, 70°C — 200...250r, 90°C — 400 r 1 6inbIIe.

Ile omamM mieBuM crocoOoM iHTeHCcH(iKaMii MPOIECiB CYIIIHHSI
CUIBCBKOTOCIIOZIAPCHKUX ~ MaTepiajliB € BHUKOPHCTAHHS  OCLIUIIOIOUUX
TEMIEPaTYpHUX PEKUMIB cymriHHSA [3-7]. OCIIUTIOIYHNA TeMIIepaTypHUHA
NpOLIEC CYLIHHS CIJIbCHKOTOCHOAAPCHKUX MaTrepialliB, SKHH J0CATa€ThCs
IUIIXOM  TI0YEProBOro iX HarpiBaHHA 1 OXOJIO/DKECHHS, JO3BOJISIE
3a0€3MeYNTH YMOBHM IHTEHCHBHOTO NEPEMIIIEHHS BOJIOTH i3 BHYTPIIIHIX
IIapiB 10 MOBEPXHI.

Mera gocaimkeHHsi. MeTOO JIOCHIPKEHHSI € BJIOCKOHAJICHHS Ta
aHaJi3 MaTeMaTH4YHO! MOJeJi OCIMIIOIOYOrOo CYIIIHHS HACiHHS TpaB 3
METOI0 BHOOpY palliOHaJbHHX IIapaMeTpiB Tpolecy, IO JIO3BOJUTH
3MEHIINTH EHEPrOBUTPATH 3arajloM.

PesyasTaTn mocaimkennsi. TpuBanmicTh HarpiBaHHS MaTepialiB B
MpoIieci IX CYIIHHS 3aJIC)KHUTh BiJl 9acy B3a€MOJII i3 CYIIWIEHUM are¢HTOM.
[ligBuIieHHS TeMIlepaTypu CYIIWJIBHOTO areHTy y JBa pas3h JI03BOJISIE
3MEHIIMTH 4Yac HarpiBaHHsS Marepially [0 TpaHHYHO JOMYCTHMOI
Temneparypu 3a 1,5...6,0 ¢, ane BosoroBiggaya e nepesuiiye 1% [8].

CylIiHHS HACIHHEBHX CUIILCBKOTOCIOJIAPCHKUX MaTepiaiiB BUMarae
“M’SIKMX” TEMIIEpaTYpHUX PEXKHMIB, SIKi JOCATalOTBCS Yy Cymiapkax 3
HEpyXoMuM mmapoM. [ligBUIIEHHS €(QEeKTUBHOCTI BUKOPHCTAaHHS TaKHX
CYIIapoOK 3aJIEXKHUTH BiJl BIOCKOHAJICHHS PEKUMIB CyIIiHHA. BoHO mosrae y
BUKOPHCTaHHI  OCIMJIIOIOYOTO  TEMIEpaTypHOro TMpolecy 3 METOI0
iHTeHCH(IKaIlil BOJOTOBIIavi Y BCiX MEepiofax CyIIiHHS.

Teopernunuii oruc KOHBEKTHBHOTO CYIIIHHS
CUIBCHKOTOCIIOIAPCHKUX MaTepiaiiB MOXHA 3IHCHUTH LIJISXOM CKJIaJIaHHS
IHTerpajbHUX PIBHSIHb TEIUIO 1 MacolepeHeceHHs. Takuii MeTo/| € CKJIaHUM
1 He Ja€ MOXIIMBOCTI BHMKOPHCTOBYBATH pE3yJbTaTH MpPHU IHKEHEPHUX
pO3paxyHKaxX eJEeMEHTIB CYIIapOK Ta BIOCKOHAJEHHI METOJMIB CYIIiHHS

[3,4].
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J1s po3B’sI3Ky psioy NPakTHYHHX 3a1ad, sSK IPaBHJIO, DOCTaTHBO
OTPUMATH 3arajibHy XapaKTePUCTHKY NPOLECY IUIIXOM MOOYIOBH KPUBHX
CYIIIHHA, IIBUAKOCTI 1 TeMIepaTypu. AHali3 KpUBUX JO3BOJIIE OTPUMATH
PIBHSAHHA KiHETHKH CYITiHHS:

dw
——=K(W—Wk), (1)
dz
ne dW/dz - moxizHa BoOrocTi 3a 4acom;
K - KoedimieHT CyITiHHA, SIKUA 3a7eKUTH BiJ BIACTHBOCTEH HACIHHS Ta
PEXUMY CYIIHHSA, XB
W, - kiHLleBa BoJOricTh MaTepiany, %.

B cBow uepry, koediuient cyminds K npsmo mnponopuiitHuii
MIBUAKOCTI CYIIIHHA 1 OOEpHEHO NPONOPLIiHMII MMOYaTKOBIH BOJOTOCTI
Mmarepiaxy W, . BiH BU3Ha4a€eThCs BITHOCHUM KOE(illiEHTOM CYLIIHHS y SIK
TaHreHc Kyra Haxuiy mpsamoi K = yN.

1,8
W

n

@

CymiiHHS MaTepialy B KIHIEBOMY BapiaHTi sBJIS€ CO0OM0
MacooOMiH BOJIOTM MIiXK MarepialoM 1 HaBKOJMIIHIM ceperoBumeM. [Ipu
bOMY 00OB’S3KOBHM € TaKOX IIEPESHECEHHs BOJIOTH 13 CEpeIHU MaTepiay
0 Horo moBepxHi. AKTHBI3aIlisl BKa3aHWUX IMPOIECIB y MEepiol MOCTIHHOI
MIBUJIKOCTI CYIIIHHS MOXIIMBA TPH 30UTBIICHHI PYIIIHHUX CHI, SKAMH €
rpagieHTH nepeHeceHHs Boyiord. OcoOInBy yBary HeoOXilHO 3BEpHYTH Ha
rpagieHT TeMIeparyp, sK pyLliiHy cHily B Ipolecax nepeaadi Tera.

i1 KOHBEKTHBHOTO TEILIOOOMIHY IIBHAKICTH CYIIIHHS B Iepiof
MOCTIMHOT MIBHIKOCTI ISl KamiJSIPONIOPUCTHX KOJIOIJHUX TII, SIKHMHU €
HACIHHS TPaB, MOXKHA BU3HAYHUTH 3a opmyoro Herorona [9].

(1, —t,) = 2R 3)

Ae &, - KoedilieHT Termioo0Miny; t, - Temmeparypa CyIIHIBHOTO areHTa;
t

IyCTHHA Cyxoro Marepianty; R, - BigHomeHHs o00’emy Tina mo Horo

, - TeMIeparypa IOBEPXHI Marepiany, IO MiAJAETbCA CYIIIHHIO; O,

MOBEPXHI.

AHani3z Bimomux Moxenei [5-8] mokasye, MO I CHPOIICHHS
PO3paxyHKiB MOXXHA 3pOOWTH MOMYIIEHHS, [0 Mepioaud HarpiBaHHS i
OXOJIOJDKEHHS BiIOYBAIOTHCS 3a JIHIMHNM 3akoHOM. Po3paxyHkoBa cxema
IpoIiecy CymIiHHs 300pakeHa Ha puc. 1.

B mporeci cyminHsS TemnepaTypa MaTepiay MpH IIOepeMiHHOMY
{ioro HarpiBaHHI 1 OXOJIO/KEHHI TOBEPXHI BU3HAYATHMETHCS SK:
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npu 77,

t, ()=t +w, (4)

nazp

npu 7<7

oxon

(e

At

to

Thazp Toxon e

Puc.1 — Po3paxyHKoBa cxeMa OCHHIIOIOYOTO MPOLECY CYIIiHHS HACIHHS

t t
TpaB: ° - TeMIIepaTypa HaBKOJHIIHHOTO CEPEIOBUINA; © - TeMIIepaTypa
CYIIMJIBHOTO areHTa; At PI3HHI TEMIIEpaTyp CYIIMIFHOTO areHTa i

. . . . t .
MTOBEPXHI MaTepialy B pexXUMi HarpiBy; " - TeMIIepaTypa IOBEepXHi

. oy . . T, .
Marepiary IpH MOCTiMHINA MBUIKOCTI CYIIIHHS; "% - yac MporpiBy

Mmarepiainy; Foror - qac 0XOMOKEHHS MaTepiaiy.
T(t, —
tn(r)=t0+_(;a tO). (5)

oxon

[aTerpyroun (1) orpumaemo:
W =W, -|—(Wn -W, )e_KT . (6)
3 piBHSAHHA (3) MIBUAKICTH CYNIIHHSA BU3HAYATHMETHCS SIK:
N = 100a, (t.—t,)

: (7)
Po* Rv
TOMY 3 BpaXxyBaHHSM (2) OTpUMA€EMO:
7180 a (ta—tn)
W =W, +(Wn —Wk)e WopRy (8)

et (T) BU3Ha4aeThes 3rigHo (4) Ta (5).
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s mepeBipKH TEOPEeTHYHHUX BUKJIAIOK Ta MOOYMOBH TpadigHmx
3anekHocTell Oyno po3pobmena mporpama Ha EOM, mo mo3Bommia
peaizyBaTi MOJEJb OCIMIIOIYOTO TEMIIEPATYPHOTO IPOLECY JUISl CYLIiHHS
HACIHHS TpaB.

I[lpu mocmimxeHHI TMpomecy CYUIHHA HACiHHI Y TOBCTOMY
HEpYXOMOMY WIapi, OCTaHHId pO30MBaBCS Ha i-€JIEMEHTApHUX IIapH.

PO3anyHOK BCJIMYUH tn- (T) MIPpOBOAMBCA 3a AOIMMOMOI'OKO I-d z[iarpaMM

BOJIOTOTO TIOBITPS, IUITXOM MPHUPOCTY BOJOTOBMICTY Y CYIIMIBHOMY areHTi
BHACINIZOK HOTO TPOXOMKEHHA Kpi3p IIap HACIHHA, IO IIiINaBaBCs
CYIIIHHIO.

3nauenns BenmuuuH R, p,, o,, N, 7 T BCTaHOBIIIOBAJIN

q’ Hazp ! oxon
eKCIIEPUMEHTAbHO Ta MULIXOM  aHami3y JITepaTypHHX  JUKEpEl.
[ToOynoBa KpUBHMX CYLIIHHS MPOBOAWJIACH NMPH JOMYIIEHHI, IO
koe(iieHT cyminHsa K B Mexax iHTepBany 4acy A7 NOCTIHHHMA.
[opiBHsANbHUI aHaNi3 pe3yJibTATiB ICHYIOUHX TEOPETHIHHX
JOCIIIKEHb Ta PO3paxyHKIB 3a 3alPOIIOHOBAHOIO MOJEIIIO HMPOBOIUBCS
UIE IBOX METOMIB: 3HIKEHHS BOJIOTOCTI HACIHHA BIJ II0YaTKOBOT'O
3HadeHHs W=45,0% no xomammiitnoi W=14,5% mix ni€eo cymmmisHOTO
areHTy Ta BUKOPHCTAHHs OCIHJIIOIOYOrO TeMIepaTypHoro mporecy. s
cymiHHs HaciHHS TpaB BuUcoToro 0,01 M (puc.2, puc.3) TpuBamicTp y
MOPIBHSIHHI 3 BHKOPHUCTAHHSIM OCIHIJIIOIOUOTO TEMIIEPATypHOIO MPOIECY
30UIBIIYEThCS Yy JIBa pa3u. AHAJIOTIYHMNA XapakTep BHUTPAT CYIIHJIBHOTO
areHTy CIIOCTEPIraeThes y IIapax Marepiajiy 3a BUCOTOIO (puc.4, puc.5).

Cpagix W=f{time) NpPu MNonNepemiHHin noaaqi
CULMAERHOIC ATEHTA Ta ATMOCTEPHOIC MNOELiTPA

un

Clllap Homep 1 PiBHoBaxHa BonoricTe HWp 2 .40000000000000E+00015
NMouarkoea BonoricTe WN 4.50000000000000E+0001%

TPpuEanicTE Nepuorc nepioauy §.199999999392433E+0000xE -

Puc. 2 — KiHeTyka CymIiHHs IPH 110J1adi CyIIMIBHOTO areHTa B
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eIeMeHTapHOMY Iapi

TFpageix H=f(time) nNPW NoONeperMiHHIln nNoaayvi
CYUMABHOID AEHTA TA ATHOGCFEPHOIC NOEiTPA

HN

WP

PipHoBaxHa BoNoOricrte Hp 2.40000000000000E+0001:;
MovarTkoea Bonoricrte HN 4.50000000000000E+0001

TpUBANICTE MEepworoc nepiocay 2. 0000000000026 4E+0000xE .
TPuBANIiCTE APYroro nepiocay 1.50000000004329E+0001xE.
TPMEANICTE TPETHEOrC Nerioauy 2.0000000001164ZE+0000xE.

Puc.3 — KineTnka cymriHHs mpy OCHMTIOIOYIH 1T0Aavi CYITUIFHOTO areHTa
Ta aTMOC(EpPHOTO MOBITPs B €NIEMEHTAPHOMY IIapi

Tpagix H=Ff{(tine} npu noneperinHin nogaqi
CULWAEHOTD ATSHTA TA ATMOCCEPHOrOD NMOEBiTPA

IR IR TI LTI IR LR TR TTITNT) PETTRTTIT]

PipnvomaxHva Bonoricre Hp 2.40000000000000E+0001:
Ollap Homer &£ MouaTkoBa BOMOTicTE WN 4.50000000000000E+0001%

TPMEANICTE Nepworc nepioay §.19999999992433E+0000xE.
Sllap Homep &

SH2E HeREE 1o

Puc.4 — KineTtnka cymiHHs Ipy NoAadi CyIIMIBHOTO areHTa B
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TOBCTOMY IIIapi

Ipagik H=f(time? npu noneperiHHifn noaadqi
CYULMABEHOID AEHTA TA ATHOGCPEPHOIOC MNOEiTPA

el i SR
.. MWMWWWWW%MWMM
R R R e S T,

O s asae]
PipHoeaxHa Bonoricre Hp 2.40000000000000E+0001:%
Sllap Homep 2 Movarkoea Bonoricre Hn 4.50000000000000E+0001:
TPUEANICTE NEFWOrc Nerpioay 2.00000000000364E+0000xE .
Ollap Homep § TPUEANICTE aAPdYroroc nerioay 1.50000000004329E+0001xE.

TpusanicTs TPeTEOTo Nepioau £.00000000011642E+0000xs.
I:IH:Iap HOomepR g
Ollap HomMeP o

Puc.5 — KineTnka cyniiHHs Ipy OCHUIIIOIOYii 1oJja4i CyIIMIBHOTO areHTa
Ta aTMOC(EPHOTO MOBITPsI B TOBCTOMY LIapi

BucHoBku. TeopeTHuHHil poO3paxyHOK 3a 3alpONOHOBAHOIO
BIOCKOHAJICHOIO MOJIEJUTIO KOHBEKTHBHOTO OCIIMIIOIOYOTO CYIIIHHS HACIHHSA
TpaB CBIAYUTH NP0 JOLUIBHICTH BUKOPHUCTaHHS TAKOTO METOAY K 3aco0y
iHTeHcudikamii npomecy. He3Bakarounm Ha Te, MO 3arajgoM 301TBIIYETHCS
yac CyNIIHHS 332 PaXyHOK BEHTWJIIOBAHHSA aTMOC(EpPHHUM MOBITpsSM y 2.3
pa3H, CYTTEBO 3MEHIIYETbCI dYac pPOOOTH TeNJIOreHepaTopiB  Juis
dhopmyBaHHs cymuiabHOTO areHty (y 2.1 pasu). Ile npu3BoaAUTh 10 €KOHOMIT
NaJMBHUX  MaTepiajiB 1, SK  HACliJOK, 3JCLICBIIOE  IPOIEC
micsI30MpaIbHOro 00pOOITKY HACIHHEBOTO MaTepiay.

MogepHi3yroun  iCHyIo4Ui Yy TOCIOAAapCTBaX CYIIApKH  Ta
JIOTIOBHUBIIH TX OJIOKH MiIrOTOBKH CYIIHJIBHOTO areHTy HPUCTPOSIMU 3MiHU
HanpsMy IoJayi TOBITPSI MOXJIMBO CYTTEBO BJIOCKOHAIHUTH TEXHOJOTIIO
CYIIIHHSI CUTBCHKOTOCTIOJApPCHKUX HACIHHEBUX MaTepiaiB.

Jlitepatypa
1. OcobnuBocTi  CymIiHHS  3€pHa  OKPEMHX  KYJIBTYp
[Enextponnuit pecypcl/ Pexum JOCTYILY:

http://studopedia.su/8_63585_osoblivosti-sushinnya-zerna-okremih-
kultur.html

38


http://studopedia.su/8_63585_osoblivosti-sushinnya-zerna-okremih-kultur.html
http://studopedia.su/8_63585_osoblivosti-sushinnya-zerna-okremih-kultur.html

Cinbcbko2ocnodapcbkKi mawuHu. Bunyck 35

2. Ocobennoctu paboThI 3epHOCYIIHIIOK pa3Horo
ucnionHenus [EnextponHuii pecypc] / Arpompomaskc. Pexxum moctymy 1o
xypHay:http://agropromex.ru/stati-i-publikaczii/nauchnyie-
stati/osobennosti-rabotyi-zernosushilok-raznogo-ispolneniya.htmi

3. Himyx  B.®. [IligpumeHHs  e(pEKTUBHOCTI  CYIIIHHS
CUIBCBKOTOCIIOAPChKUX MarepianiB. Monorpadist. — Jlynek: JIATY,2002.—
165c.

4. 3abponouska JI.FO. ocmimkeHHs Ta BIOCKOHAJICHHS TpoLecy
CYIIIHHSI BOpOXy HaciHHS TpaB: Mouorpadis / JL.IO. 3abponouska, P.B.
Kipuyk. — JIynex: Pen.-sun. Bignin JIHTY, 2013. — 164 c.

5. Koror B.I. [Io mutaHHS 3HIDKEHHS CHEPTOEMHOCTI IMPOIIECIB
cyminasa 3epHa / B.I. Koros, B.O. Jliceupkwnii // IlepcnekTHBH pPO3BUTKY
MexaHi3aii, enektpudikamii Ta TEXHIYHOTO cepBicy
CUIBCHKOTOCIIOAPCHKOTO BUPOOHHUITBA: MaTepiaan MIKHAPOIHOI HAyKOBO-
TexHiYHa KoH(pepenuis. — [mesaxa: IMECT, ITC. — 1996. — C. 67.

6. Koro b.I. 3actrocyBaHHS IMITyNbCHO-TICPIONUYHAX PEKUMIB
BEHTHWIIOBAHHs MPH peaizaiii eHeproomanHoi JBOCTaAIHHOI TEXHOJIOTI]
cyminast 3epHa / B.I. Koros, P.A. Kaniniuenko // Enextpudikamis Ta
aBTOMATH3allisl CITLCHKOTO TOCIOIAPCTBA: HAYKOBO-BUPOOHUYHIA JXypHAIT. —
K, 2003 p. — Ne 2. — C. 69-74.

7. Koros B.I. Amnanituune BU3HAYECHHS IUHAMIYHUX
TEIJIOBOJIOTICHUX PEXHUMIB 3epHOcymapok OesnepepsHoi il / b.I. Koros,
P.A. Kamian4eHko, M.I. JlumrynoB // KoHcTpyroBaHHS, BUPOOHUIITBO

Ta eKCIUTyaTaris c.-T. MamuH.- KipoBorpan, 2012. — Ne42. — c. 340 — 346.

8. Didukh V. Investigation of vibrating temperature process
efficiency when drying agricultural materials / V.Didukh, R Kirchuk.
Commission of motorization and energetics in agricultural. Volumell.
Lublin-2002,p.46-51.

9. JIskoB A.B. Teopus cymku. M., «3Heprus», 1968. 472¢. n.

Peyenzenm o.m.n. B.®. Jlioyx

39


http://agropromex.ru/stati-i-publikaczii/nauchnyie-stati/osobennosti-rabotyi-zernosushilok-raznogo-ispolneniya.html
http://agropromex.ru/stati-i-publikaczii/nauchnyie-stati/osobennosti-rabotyi-zernosushilok-raznogo-ispolneniya.html

