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BU3HAYEHHS KPYIIHOCTI 3EPHOBOI TA OJIMHOI CHPOBUHMU IICJA il
MHHOAPIBHEHHSA
HlanoBanenko O., 1.T.H., npod., €BTymenko O., K.T.H., A011., Ko:keBHikoBa M., acnipanTt
(HayionanvHuil yHigepcumem xap1osux mexHoaoziii)

B cmammi nagedeni pezynomamu excnepuMeHmanbHux O0CHIOdiCeHb npoyecy NoOpiOHenHs 3epHO60i ma OnitiHoi
CUPOBUHU, A MAKOXC iX cymiweli y pisHux cniggionoutenHsax. Ompumani pesyrvbmamu, 0anu 3Mo2y po3paxyeamu MoO0Yib
KpynHocmi npoOyKmié NOOpiOHeHHA, 8cmaHosumu 8ud nomeny. Taxoxc 8 cmammi HABeOeHO pe3yabmamu NoOpiOHeHHs

COHAUWIHUKY ma KYKYPYO3U Npu 3MiHi iX 8601020CMi.

IMocranoBka 3ajgaui. I3 YCbOI'0
PI3HOMAHITTS ICHYHOUHMX CIIOCOOIB TmepepoOKu
KOpPMIB HaMOUIBIIE 3aCTOCYBaHHS  OfcpkKaa

MEXaHIYHa TEXHOJIOTis TOTYBaHHS KOPMIB, Y SIKIH
HAUTIOMIUPEHIIIUM 1 BaXIMBHM IPOIECOM €

noApiOHEHHs], 0o0ymMoBIIEHE 300TEXHIYHUMHA
BUMOT'aMH BiJITOJIIBJII TBapHH.

Y  pesynbraTi NOApPIOHEHHS CHUPOBHUHU
YTBOPIOIOTHCS 0e3niy 4acTOK 3
BHCOKOPO3BHHEHOIO IOBEPXHEI, IO CIIPUSE
MIPUCKOPEHHIO MPOIIECiB TpaBJICHHS i
M1 ABUILICHHIO 3aCBOIOBAHOCTI TIOYKUBHUX

pedoBHH. BoioricTh CHPOBHHU CYTTEBO BILTHUBAE
Ha CTYMiHb NOJIPIOHEHHS CUPOBUHHU.

Mera pociaigkeHb. BcTaHOBUTH BIUIUMB
3MiHH BOJIOTOCTI 3€pHOBOI, OJIIHHOI CUPOBHHH Ta
iX CHiBBIIHOIIEHHS B CyMimlax Ha MOIYJb
KPYITHOCTI MPOJIyKTA.

OcHoBHi Marepiajau AOCTiIKEeHb.
CupoBuHOI0O JUIsl JOCHiKEHHS Oylno 00paHO
HacinHs coHsmHUKY (JACTY 4694:2006), 3epHO
kykypymsu (JICTY 4525:2006).

Bonoricth 3epHa KyKypyA3u Ta HacCiHHS
COHSIIHAKA BU3HAYAIA METOJIOM BHUCYITYyBaHHS Y
cymmibHiM madi CEIL-3M 3a temneparypu 130
°C Bopoaosxk 40 XB. 3 MOMEHTY BCTAHOBJICHHS

W, %
16,0

temneparypu 3a JJCTY ISO 6496:2005 «Kopmu
JUIi TBapuH. BU3HAYeHHsS BMICTY BOJIOTH Ta

iHmmx  gerkux pedoBuH (ISO  6496:1999,
IDT)»[1].

CyuriHHS ~ CHPOBHHU  IPOBOIWIOCH  HA
cymapku  Mapku  Zelmer FD1001  mpum
temneparypi 60 °C, npotsrom 75 xB.

XapakTepucTuka  CyIIApKu:  Marepian
JIOTKIB — IUIACTHK; 3arajbHuii 00’em — 11
notyxHicte — 520 Br;  VYopaBniHHa < —
eJICKTPOHHE([2].

[ToapiOHeHHS MIPOBOJIUIIOCH Ha
naboparopraomy MiuHi JIM-2.

KpymnHictb po3meny BHU3HAUYAIH

npocitoBanasiM 100 T HaBa)kKM Ha HaOOpi CHT 3
oTBOpamu jgiametpom 1, 2, 3 T1a 5 MM 3
MOJAJIBIINM 3Ba)KyBaHHSM OTPUMAaHHUX CXOJIB i3
KO>KHOTo cuTa 3 ToyHicTio A0 0,1 1, micas yoro
PO3paxoByBaIM MOAYJb KPymHOCTI[3].

PesynbTaTn gocaimkenb. Ha nepmomy
eTani JOCHIKEHb OyJI0 TTPOBEICHO MOAPIOHEHHS
HAaCiHHA COHSLIHMKA Ta 3€pHa KYKYpyI3U NpHU
3MiHI iX BOJIOTOCTi, Ta OTPUMAHO pE3YyJIbTaTH
KpUBUX  CyuiiHHSA. Pesymbratm  1ochipkeHb
HaBEJCHO Ha puc. 1.

14,0

12,0

10,0

—&— Kykypymnza

8,0

2,0

6.0 —&— CoHAILIHUK
4,0

0,0

0 15 30 45

t, XB.

60 75

Puc.1 Kpusi cyminnsg cupoBunu npu temmeparypi 60 °C
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Puc.2 Monynb KpyImHOCTI ITPH 3MiHHI BOJIOTOCTI CHPOBHUHU

AHani3 pe3yabTaTiB JOCHTIKEHb HAaBEACHHIA
Ha puc. 1 Ta 2, CBIAUUTH, PO T€, 1O MOYUHAYU
3 HaWBHIIOI TOYKH, BOJOTICTh CHPOBHHHU
3MEHINY€EThCA TpU 30UIBIIEHHI Yacy CYIIIHHS.
BouoricTs 3epHa KyKypya3u 3 nmodatkoBoi 11,8 %
sumsmwiack 10 10,7 %, a cTymiHb MOApPiIOHEHHS
IpHU TPUBAJIOCTI CymiiHHA Bifg 15 xB. 1o 45 xB.
KoiuBaBcs B Mexax 3,1...3,2 mm. Ilpu cyminni
cMpoBHHM Ha mporsazi 60...75 XB. Momynb
KPYIHOCT1 Michsl MOApiOHEHHS 3MEHIIUBCS 0
2,8...2,7 mMm. B mopiBHSHHI 3 MOYaTKOBUMH
JaHUMH CTYMiHb MOAPIOHEHHS 3epHa KyKypyI3H
micng 11 cymiHHsS 30iUtemmBes 3 1,7 MM 10
2,7...3,1 MM B 3a1€XHOCTI BiJ 3MiHH BOJIOTOCTI
3epHa.

AnHanmiz  pe3ynbTaTiB  JOCHIIKEHb, IO
HaBelleHI Ha puc. 1 Ta 2, CBIAYUTH, NMPO TE€, IO
NOYMHAIOYM 3 HaMBMIOi TOYKH, BOJIOTICTh
CUPOBUHU 3MEHUIYETHCS NpU 3OLIBIIEHHI Yacy
CylIiHHA. Bojorict HaciHHA COHALIHMKA 3
nmoyatkoBoi 5,0 % 3uu3mnace 10 3,3 %, a MOIyIb
KPYIHOCTI MiC/is MOAPIOHEHHS MpH TPUBAIOCTI
cyuriHHs BiJ 15 XB. 10 45 XB. KoIMBaBCs B MeXax
3,7...3,2 mm. Ilicnsa cymriHHS CHpPOBMHH Ha

mpotszi 60...75 XB. MOIyNlb KPYIMHOCTI TiCIHA
noApiOHeHHs 3MeHmuUBCS 10 2,5 MM, B
MOPIBHSAHHI 3 TMOYaTKOBUMH JaHUMH, KPYIHICTH

CUPOBUHM TIPU CYIIIHHI Ta MOJAIbIIOMY
noapiOHeHHiI 30uThmmmiiack  Big 2,0 MM 710
2,5...3,7 mMm.

[Ticnss  cymriHHS —3epHa KYKypyI3W Ta

HACIHHSl COHSIIHMKA CTYHiHb iX MOAPIOHEHHA
3pocTae, e CBIAYUTH MPO Te, M0 MPU HHU3BKIH
BOJIOTOCTI IOMEJ CHPOBMHHM 3MIHUBCS  BiJ
CEPeIHBOrO J0 KPYIMHOT0. XapakTEepPHUM € T€ IO,
IpU BOJIOTOCTI 5,6 % HACIHHS COHSAIIHUKA HOTO
MOYaTKOBa KPYHHICTH CTaHOBUTH 2,0 MM, Tpu
foro cymriHHI Ha mpoTsa3i 15 XB. KiHIEBa
BOJIOTiCTh  cTaHoBUTH 5,0 %, a CTyIiHb
noapiOHeHHd — 3,7 MM. 3epHO KYKYpyI3H IpH
Bosiorocti — 13,7 % Maio nmo4arkoBy KpYIHICTb
— 1,7MMm, a micns cyuriHHA Ha npoTssi 15 xB. nei
MOKa3HUK MICIs MoApiIOHEeHHs 30uThmuBCes 110 3,1
MM.

Ha gpyromy erani pocnipkeHb Oyno
IIPOBE/ICHO MO/APIOHEHHS 3€pPHOBOI CUPOBUHH Ta
ix cymimel 6e3 3MiHM iX MOYaTKOBOI BOJOTOCTI.
Pesynbratu nmonpiOHeHHs HaBeJeHO B Tabmuili 1.

Tabmuns 1
PesynbTaTi noapiOHEHHS 3¢PHOBOI CHPOBHHH
Haszpa npoxyxTis Maca cX0ZOBUX IPOJIYKTIB, T MexaniuHi
5 MM 3 MM 2 MM 1 MM Iigmon BTpPaTH, T
Consmnuk 100 % 2,7 19,1 23,0 25,3 28,5 0,4
JIpon 100 % 0 0 21,9 45,2 31,4 0,5
Kykypynza 100 % 0,6 9,8 20,9 38,4 29,7 0,6
CoHALIHYK-THOH
50/50 % 1,0 11,1 20,0 351 31,8 1,0
ConsHUK-KyKypya3a 50/50 % 1,3 16,5 20,4 27,1 34,5 0,2
Kykypynza-nbon
50/50 % 0,2 55 19,9 37,5 36,5 0,4
KykypyZa3a-nboH-COHAIIHUK
33/33/33 % 0,7 10,0 18,5 33,2 36,2 1,4
Amnauni3 pe3ybTaTiB JOCHTIJKeHb,  TMOPIBHSAHHI 3 IHIIMMHU 3pa3kaMu € HaiOLIbIION0

HaBeIeHUX B TaOu. 1, CBIAYMTH MpO Te€, IO
e(peKTHBHICTh MOAPIOHEHHS HACiHHA JIbOHY B

(Maca IpoX0/Iy CHTa 3 OTBOPAMH J1aMETPOM 3 MM
CTaHOBUTH 99,5 1).
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Otpumani pesynbratd (Tabn. 1), namm
3MOTY TaKOX pO3paxyBaTH MOIYNb KPYIHOCTI
NPOAYKTIB TOAPIOHEHHS, SIKUH CBITYUTH TIPO
CepelHiii pPO3Mip YacCTUHOK, BHKOPHUCTOBYIOUH

dbopmyny 1:

d

x,. & d, +d,
2

2
n
2%
i=0
ne Xo — MOpoXiJg Yepe3 CHTO 3 MiHIMaJIbHUM
pO3MipOM OTBOPIB, T,
Xi2, — BaIUIIOK Ha CHTaxX 3 JlaMEeTPOM
otBopiB di, d2, d, BiAMOBIAHO, T.
Monaynb KPYITHOCTI MIPOTHO30BAaHMI
BU3HAYaBCs 5K CEpeAHE apupMETHYHE 3HAYCHHS

dn—l + dn
2

“«_ + X +..+ X, v (1)

Ta KyKypyI3HW BiONOBiAHO cTaHOBHB 2,0 MM —
kpynHuii omen;, 1,4 mm 1 1,7 MM — cepenHiit
nomen. [lpu mTOpIBHAHHI PO3paXyHKOBUX Ta
(bakTUYHUX 3HAYE€Hb MOXKHA BIA3HAYUTH, IO
PO3paxyHKOBUH MOJTyJTb KPYITHOCTI Ta
€KCIIEpUMEHTAJIbHUNA CITIBIAIM JIUIIE TSI CYMIIi
coHsmHUK-150H 50/50 % (1,7 ta 1,7 Mm), mo
Moxke Oytu mosichene 1 % MexaHIYHUMH
BTparamu (Tabm. 1).

[Ipu mompiOHEHHI BCIX IHIIUX CyMiIIei
CIIOCTEpIraeThCsl TMO3WTHBHA TUHAMIKA II0J0
3MEHIIEHHS (aKTUYHOTO MOAYJSI KPYIMHOCTI Ha
0,1 mm. IIpu cTBOpeHHI MMOYATKOBOI CyMiIIi
COHSIIIHUK-KYKypya3a 50/50 % 3 momanpmuMm ii
noApiOHeHHSIM ~ Oylo  JIOCSATHYTH  3HAYCHHS

noapibHenHi 100 % CHpOBHHM B 3alCKHOCTI B  cepesporo  momelry, HAa  BiAMiHY  Bix
i cmiBBiIHOWIEHHA B cymiml. Pesynbratn pospaxyHkoBoro 1,9 MM (kpymHuii momen).
JOCITIJKEHb HAaBEJICHO B Ta0JI. 2.
Monyiib KpYIHOCTI ISl COHSIITHUKA, JIHOHY
Tabmums 2
MopayJib KPYIIHOCTI NPOAYKTIB NOAPiOHEeHHs
HasBa npoaykriB Mopayib KpYITHOCTI, MM
PospaxyHkoBuii ExcneprMeHTanbHuM
Constmrauk 100 % - 2,0
JIsou 100 % - 1,4
Kykypynza 100 % - 1,7
CounsmHuk-150H 50/50 % 1,7 1,7
ConstimHUK-KyKypyaza 50/50 % 1,9 1,8
Kykypymza-nmson 50/50 % 1,6 15
};yKypy}:Ba-HLOH-COHSIHIHI/IK 33/33/33 17 16
0
Takum 4yKMHOM, 3a pe3yJbTaTaMU KOHTPOIIO Ha ngpyromy erami pocnijpkeHb Oyno

SAKOCTI MOJAPIOHEHHS OJIIMHOT Ta  3€pHOBOI
CUPOBMHHM MOXXHa PEKOMEHAYBaTH CTBOPEHHS
MOTNEPEIHIX 3€PHOBUX CYMIIIEH 3 MOJAIBIIUM iX
NoJIpiOHEHHAM J0 HEOOX1IHUX MapaMeTpiB.

MIPOBEICHO TOJAPIOHEHHSI HACIHHS COHSIIHHKA Ta
3epHa KYKYpYI3d TMpu 3MiHI IX BOJOTOCTI.
PesynbpraTy qociimkeHb HaBeIeHO Ha puc. 3.
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Puc.3. CepenHpo3BakeHNH po3Mip YaCTUHOK HACIHHS COHSIITHHUKA Ta 3€pHA KYKYPYI3H

AHami3z  pe3ynbTaTiB  JOCHIKEHBb,  SIKI
HaBesleHl Ha (puc.3) CBIIYUTH MPO Te, IO HpHU
301JBIIEHH] BOJIOTOCTI BiJl IMo4YaTtkoBoi 6,4 % 1o
9,4 % cTyninb nMoApiOHEHHS COHSIIHUKA 3POCTAE

Bix 2,0 MM 1o 3,0 MM, IO MOKHA HOSICHHUTH

OLTBIIOI TMIACTHYHICTIO 000JIOHOK Ta sapa. Bci

YOTHPH 3pa3KU HAJIEKATh JI0 KPYITHOTO ITOMEITY.
[ToniObHi pe3ynbTaTH AOCHIIKEHb MOIYIA
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KpynHocTi  Oyno oTpumMaHa 1 Juii  3€pHa
Kykypym3u (puc.3). ns Hei cepenHbo3BaKeHHUI
pO3Mip YacTUHOK 3MiHIOBaBcs Bix 1,7 MM 1o 3,0
MM, TIpu 30utbiieHHi Bojiorocti Big 11,1 % mo
14,1 %. TakuM 4yuHOM, IIOMEJ 3€pHA KYKYypyA3u
3MIHUBCS 3 CEpPeIHBOro (MOAYIb KpymHOCTI 1,7
MM) JI0 KpYIHOTO (MOYJb KpymHOCTI 3,0 MM).
Jlnst epeKTUBHIIIIOrO MPOIIECY 3MIlTyBaHHS
cymimend HeoOXimTHUM (PaKTOpoM € MoaiOHICTh
KOMIIOHEHTIB 33 KPYIHICTIO, TOMY MOXHa
pPEKOMEHIYBaTH IS CyMilll  COHSIIHHK-
Kykypyaza 50/50 % mnonepenHe mnoapiOHEHHS
HACiHHA COHSAIIHMKY IpHu Bosorocti 9,4 % Ta
3epHa KyKypya3u 1mpu Bosorocti 14,1 %,
OCKUTBKA TpU IbOMY MOJYJb KpPYIHOCTI ISt
KOYKHOTO 3 HUX JopiBHIOBaTuMe 3,0 MM.
BuchoBku: Crynine mnonpiOHeHHS 7S

COHSILIIHMKA, JBbOHY Ta KYKYPYA3H BIJIIOBIIHO
ctaHoBuB 2,0 MM — KpymHU# omen; 1,4 mm 1 1,7
MM — CepeliHii momel.

IIpu  cTBOpeHHI  MOYATKOBOI  CyMiIIi
COHSAIHMK-KYKypyn3a 50/50 % 3 momampmmm ii
noApiOHEHHSAM  OyJ0  JOCSATHYTO  3HAuYeHHS
MoOIyJsl KpymHoOcTi 1,8 MM, XapakTepHOro uis
CEPEeIHBOTO oMeny, Ha BIIMIHY BIJT
po3paxyHKoBoro 1,9 MM (KpynHuii momein).

Takum YUHOM, 3a pe3ylbTaTaMu
MPOBEICHUX JOCIIKEHb MOAPIOHEHHS ONIHHOT 1
36pHOBOI CHPOBHMHHM MOXXHA PEKOMEHIyBaTH
CTBOPEHHSI TOIMEPEHIX 3EpPHOBUX CyMilIeld 3
MOJaJbIIUM iX MOAPIOHEHHSAM [0 JOCSATHEHHS
MOJYJISI KPYIHOCTI Ha piBHI 3,0 MM JUIsi HACIHHS
COHSALIHMKY 3 BoJjorictio 9,4 % (Ha 3arajnpHy
Macy), a Juisi 3epHa Kykypym3u — 14,1 %.
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OINPUIUJEHUE KPYITHOCTHU 3EPHOBOI'O U MACJIMYHOTI'O CBIPbSI TOCJEE UX U3MEJBYEHUSA
ManoBasienko A., EBrymenko A., Ko:xkeBHukoBa M.

B cmamve npusedenvi pezyrvmamvli IKCHEPUMEHMATbHBIX UCCAECO0BAHUN NPOYECCA UMENbYEHUS 3EPHOB020 U
MACIUYHO2O CbIpbs, A MAKJce UX cmecell 8 pasiudnblx coomuowenusnx. Ilonyuennvle pe3ynvmamol, 0aaU G03MONICHOCHIDL
paccyumams MOOYIb KPYRHOCMU HPOOYKMOG USMENbYeHUs, YCMAaHosums 6ud nomoaa. Taxoce 6 cmamve npugedeHvl
Ppe3yibmamol UsmMenbyeHUst NOOCOTHEYHUKA U KYKYPY3bl NPU USMEHEHUU UX GIAINCHOCILL.

Abstract

DEFINITION THE PARTICLE SIZE GRAIN AND OILSEEDS AFTER GRINDING
Shapovalenko A., Yevtushenko O., Kozhevnikov M.
The article presents the results of experimental studies of the process of grinding grain and oilseeds, as well as
mixtures in different proportions. The results helped to calculate the size of the products grinding module, set the type of
comminution. Also in the article results crushing sunflower and corn at change of humidity.

P, S\

Hayxosuii xxypHan «IH:keHepisi mepepoonux i xapuoBux BUpooHUITB» Ne 2 / 2016 79



http://m.ua/desc/zelmer-fd1001/

