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IMocTanoBka mnpodjeMu. Y TEXHOJIOTTYHUX
Ipolecax BHUIOTOBJICHHS ONii IepeadadaeTbes sK
BOJIOTO-TeMIIepaTypHa 00poOKa, Tak 1 HarpiB miJ yac
Bigruckanus. IIpore, sk Bigomo [5; 6; 8; 12; 15; 17;
20], HammipHHH HArpiB HEraTHBHO BIUIMBAE Ha
OIMBLIICTE IMOXHBHUX PEUOBMH Y  OyIb-IKOMY
IpoaykTi. 30KpeMa, y POCIMHHHX OJIisIX MOTipIIy-
€ThCS AKICTh TPUTIIIIEPUIIB, BUIIHUX KUPHUX KHUCIIOT,
¢docharuai, cTepuHiB, TOKOPEPOIiB, AKi CKIAAAIOTh
MOXHBHY LIHHICTh LILOTO XapYOBOT'0 MPOAYKTY.

3HayHa KiJbKICTh BUPOOHHUKIB IIPECiB BKA3ye Ha
MOXIIUBICTh BHUTOTOBJICHHS OJIii Tak 3BAaHOIO <«XO-
JOMHOTO BigTHCKaHHA» [3]. Ane Taki mpecH xapak-
TEPU3YIOTHCSI MAJIOI0 MPOXYKTUBHICTIO T4 BHCOKUM
BMICTOM OJii y Makyci. YCyHEHHS HUX HEIOJIKiB
CYHPOBOMXKYETbCS 3POCTAHHAM TEMIIEpaTypd Bif-
THUCKaHHS OJii.

AHaJi3 ocTaHHiX aociailkeHb i myOsaikauii.
[TepepoOKy OMMHUX KyJIBTYp METOAAMH XOJOTHOTO
Ta Tapsyoro IPEecyBaHHS YacTO 3aCTOCOBYIOTh Ha
BITYM3HSHUX Ta 3aKOPJOHHHUX MmianpueMcTBax [1; 5).

Jns BUpOOHHMIITBA OJiff MEXaHIYHUM CIIOCOOOM
13 3aCTOCYBaHHSM THCKY BHKOPHCTOBYIOTH IITHEKOBI
Ta rigpasniuni npecu [3]. [IIHekoBi mpecH MOTIISIOTH
3a TEXHOJOTIYHUM TPH3HAYCHHSM Ha IB1 TPYIU. I
MOMEepeIHROro  BiATHCKauHsa omil (dhoprpecu); mis
rIuOoKoro abo  KIHIIEBOIO  BiATHCKAHHSA Ol
(excrienepn); mpecu momsidHol mii [4; 7]. Tlpecu
mepmoi Trpynu, SK IpaBHIO, 3aCTOCOBYIOTH IS
BUPOOHHMIITBA OJIi1 «XOJOJHOTO BiATHCKaHHS». BoHHU
XapaKTEepPU3YIOThCS HEBEIHMKOK MPOIYKTUBHICTIO Ta
BIIHOCHO BHCOKHM BMIiCTOM oiii B Makyci. OgHuM 13
METOZIB 3MEHIICHHsS IUX HEIOMIKIB € TIONepeHe
pylHYBaHHS OOOJIOHKM HACiHHS ONIHHHX KYyJIbTYp
[10; 11]. Ame mns skoMoOra MOBHIIIIOrO BiJOKPEM-
JICHHS OJlii MOTpiOHO 30iNBIIYBaTH THUCK, IO CIPH-
YHMHIOE HarpiBaHHS Ta 3HIDKCHHS SIKICHUX ITOKa3HMKIB
I[BOTO XapuOBOT0 MPOAYKTY.

3Bakarouy Ha I1€, 3aIIPOIIOHOBAHO BCTAHOBJICHHS
CHCTEMH OXOJIOKCHHs Ha IIHEKOBi OMiifHI mpecu 3
METOI0 HiATPUMYBAHHS ONTHMAJIBHOI'O TEMIIEpaTyp-
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HOTO pEeXUMY N YHHKHEGHHS HeperpiBiB omii Ta
omieBMicHoOro Marepiany [13].

CucreMH OXOJOMKEHHS OyBalOTh PIIMHHUMHM Ta
ra3oBUMH. PiIMHHI CHCTEMH OXOJOKEHHS CKJIaja-
FOTBCSL 3 TEIUIOHOCIS (PIAMHH), W0 HUPKYIIOE MiX
COPOYKOI0 OXOJIO[UKCHHS 1 pajiaTopoM 3a Tpasira-
[IHIM MeTOIOM a0 K 3a TOMOMOT O TIOMITH [2].

la3oBi cucreMu OXONOMKEHHA OyBalTh Bif-
KPUTOTO Ta 3aKpUTOro THILy. CHCTEMHU OXOJIOKEHHS
BIJIKPUTOrO TUILY CKJIaIAIOThCA 3 PaiaTopa, Bij SIKOTo
BIJBOAUTECS ~ TEIJIO 32  JIONIOMOTOI0  HOBITpPA
MPUPOJHUM crocoOoM abo X 13 HarHiTaHHSAM 3a
JIOTIOMOT'0F0 BEHTIUIATOPA.

CucteMH OXOJOMXEHHS 3aKPUTOrO THITYy CKJIa-
JAIOTHCS 3 KOMIIpecopa, BUMAapHUKa Ta KOHJCHCATOpa.
VY Takux cuUcCTeMax TEIUIOHOCIEM BHUCTyHae (peoH,
SIKUA CTHUCKA€ThCS KOMIIPECOPOM Ta IEPEeXOIUTh Y
pinkuit craH 1 Bigmae Teruo, nepedyBal4d B
KOHJICHCATOpi, Jaji BiH pyXaeTbCd 1O BHIIAPHUKA
yepe3 (QiIbTP-OCYUTHUK 1 IEPEXOAUTh Y Ta30M0 110
CTaH, Bigbuparun Termio [2].

Ha ocHOBi mnpoBemeHoro aHamizy myOsikariif
MO)KHa 3pOOMTH BHUCHOBOK, IIO B TpoIeci BUPOO-
HUITBA OJi1 «XOJOAHOTO BIITUCKaHHS», K MPaBHUIIO,
3aCTOCOBYIOTH IIPECH MaJIOi Ta CepeIHbOI MOTYKHOCTI.
B ocHOBHOMY 1ie¢ TOB'si3aHO 3 OCOOJWUBOCTAMHU
3aCTOCYBaHHS Ii€i oJii B XapuyyBaHHI Ta MEIHULHUHI.
Taka omis Mae BIJHOCHO HETpUBANUil TepMiH 30e-
piraHss.

IMocTanoBka 3aBaaHHsi. /s «X0JI0IHOTO Bif-
THUCKaHHS» OJIi BUKOPUCTOBYIOTh CydacHE BUPOOHIYE
oOaHaHHs, IO OCHANIYETHCS PI3HUMH POOOYNMHU
MOIYMIAMH. Y NESKUX Mpecax 30iHCHIOEThCS KOHTPOIb
3a TeMIIepaTyporo, aje HEMOXKIUBO 11 3MEHIIMTH 0e3
BTpaT TNPOAYKTHBHOCTI. ToMmMy MeTow poboTH €
JOCIIKEHHST TEXHIKO-eKCIUTyaTalliiHUX BIACTHUBOC-
TEl IIHEKOBOrO Ipeca 3 OXOJNOKYBAJIBHUM IIPH-
CTPOEM 3aIlipHOI YaCTHHHU.

Buknaa ocHoBHOro Matepiajy. Posrnsnysuin
pO3MaiTTs METOIB 1 3ac0o0iB Ui BiABENCHHS TEIJIa,
MU 00pajiy piJMHHY CHCTEMY OXOJIO/DKEHHS 3 BOJOIO
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y podi TeroHocis. 1le 3yMoBIeHO HU3KOK YNHHUKIB!
ra3oBi CHUCTEMH OXOJOMKCHHS BIAKPHUTOIO THITY
3HAYHO YCKJIQIHIOIOTH OYyZOBY Ta BHUIOTOBJICHHS
3allipHOi YacTMHHU TIpeca, a 3aKpUTOro THUIY €
HeOe3NeyHNMH, OCKINBKM B pasi MPOTiKaHHA (PpeoH
MOXE 3MIIIYBATUCS 3 OJI€I0.

InekoBuii omiitamit mpec (puc. 1) MicTuTh
kopnyc 1 31 3aBaHTaXyBaJbHUM OyHKEpoM 2,
3MOHTOBaHy Ha Kkopmyci 1 mmmminzpuuny pobouy
kamepy 3, Ha OOKOBiii TOBepxHi SKOi BHKOHaHI
OTBOPH JUIA BiIBEJICHHSI ONii B MICTKICTh BiATUCHEHOT
omii 4. Y poOouiif kamepi 3 BCTAaHOBIECHUH ITHEKOBUH
BaJ 5, 3MOHTOBaHMH B omopax obepranHsa. Ha Topiii
pobouoi kamepu 3 3akpiluieHa HacaJka BHUXOIY
Makyxu 6 3 JIOTKOM BiaBereHHs Makyxu 7. Ilpec
JIOATKOBO OCHAIICHWH CHCTEMOIO OXOJNOKEHHS 8,
BUKOHAHOIO y BHUIJISAI 3MOHTOBAaHOTO Ha Hacammi
BUXOJy MakKyxu 6 TeruiooOMiHHHMKAa 9, pimuHHOI
nomnu 10, cmomydenoi 3 TemnooOMiHHHKOM 9 i
pamiatopom 11, kMl TakoK 3 €OHAHUH 3
teruooOMiHHMKOM 9. Kpim 1poro, 1o ckimamy
CHCTEMH OXOJIOJDKEHHS 8 BXOOUTH BEHTWIATOp 12,
enexTponsuryH 13 mpuBony pimmaHOi mommu 10 i
BeHTWIsiTOpa 12, pmaBau  Temmeparypu 14,
BCTAHOBJICHWI Ha  TEIIOOOMiHHHMKY 9, O1ok
ynpasiiHHs 15, 3’enHaHui 3 gaBaueM TeMIIepaTypu
14 it enextpoaBurynom 13.

[Ipuctpiii ynpaBimiHHS CUCTEMOK) OXOJOKEHHS
ManoraGapuTHHX IMHEKOBHUX OMiHHUX mpeciB (puc. 2)
CIPOEKTOBAHUI A1 BUMIPIOBAHHS TEMIIEpaTypHHUX
MIOKA3HHUKIB, iX 00poOKH, 30epekeHHs W KepyBaHHS
BUKOHABUYMMH €JIEMEHTAMH, TAaKUMH SK BOZSHA
MIOMIIa Ta BEHTHJIATOP.

Jns  moctaBieHOi 3aiadi  BUKOPHUCTOBYETHCS
Mmikpokontporep ATmega328PU  dipmu  Atmel,
3aB[SKH IIMPOKOMY TEMIIEPaTypHOMY Jiama3oHy
(-40...485 °C), uu3bKili BapTOCTi, SKUi 00JaIHAHO
20 BXOOAMH-BHXOAAMH, UICTh 13 SIKHX MOXYTh
BHKOPHCTOBYBATUCH SIK 8-OiTHMI aHaIOro-nupoBui
MepeTBOPIOBA.

MakcuManpHa TaKTOBa YacTOTa CTAHOBUTh
20 MTI'n. Hampyra >xuBnenns — Bix 1,8 mo 5,5B.
[Iporpamua mam'ate — 32kba. MikpokoHTpoiep
niarpumye niporokomn USTAR, SPI, 12 C[9; 14].

Jns  BU3HAYCHHS  TEMIEpPaTypH  BHKOpPHC-
TOByIoTb 1MppoBi masaui DS18B20. Hampyra
xuBJeHHs — Bix 3 10 5,5 B. TouHicTs BUMiproOBaHHS
B jmiamasoni Temmepatyp [(-55... -10) °C i
(+85...+125) °C] cranoButs +2°C, a B miamasoHi
(-10...+85) *C —+0,5°C [16].

[Ipuctpiéi ynpaBimiHHA CHCTEMOK OXOJOKCHHS
ManoraGapuTHHX MIHEKOBUX ONiHHHX TIpeciB (puc. 2)
Mpamioe TaKAM YHHOM. I Yac 3alyCcKy MIiKpo-
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KOHTpoJiepa 3 BUKOHYETHCS HaNAIITYBaHHS IOPTiB;
MPOXOAUTH OMHUTYBaHHS ITU(PPOBHX [aBaviB TeMile-
paTtypu 2 Ta nmoTeHiiomMerpa 4, SKHM BCTaHOBIIOETHCS
MaKCHMAaJIBbHO JIONyCTUMa TeMIlepaTypa Oii; 3.iiic-
HIOETHCS JIOTIYHE OIpAIFOBaHHS OTpPUMaHOi iHGOp-
Mallii Ta BiANpaBIICHHS CHTHAJIB Ha KJIIOYi yIpas-
JHHS CHCTEMOIO OXOJIOJDKEHHs 5, 6; Ha JABOPSIHHIMA
PLAKOKpUCTANIYHUNA AWCIUIeH O BUBOAATHCS 3HAYSHHS
TeMIepaTyp 1 pe3yabTaTH JIOTIYHHUX OMpaItOBaHb,

3a3HadyeHa iH(popMarlis 30epiraeTbcs Ha  Kapry
mam’ sTi 8.
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Puc. 1. dynkiioHanpHa cxema mnpeca
31 CHCTEMOIO OX OJIOJPKCHHS:
1 —xopryc; 2 —3aBaHTaXyBaIbHUN OYHKED;

3 —poboua kamepa; 4 — MiCTKICTh [T BiITHCHEHOI OJii;
5 — mHeKkoBMiA Bas; 6 — HacajKa JJIs BUXOIY MaKyXH;
7 —JI0TOK, 8 —cucreMa OXOJOIKEHHS,

9 — rertooOMiHHUK; 10 — piguHHA TIOMIIA;

11 —papgiarop; 12 — BenTunATop; 13 — €JIEKTPOJBHUTYH;
14 — naBau Temmieparypu
Fig. 1. Functional diagram of the press
with the cooling system:

1 —body; 2 — loading bunker; 3 —working camera;

4 — capacity for pressed oil; 5— screw shaft; 6 —anozzle
for therelease of cake; 7 —tray; 8 — cooling system;

9 —heat exchanger; 10 —liquid pump; 11 —radiator;
12 —fan; 13 — electric motor; 14 — temperature sensor

J1s BUBECHHS MOTOYHHUX 3HAYEHb Ta 3PYyYHOT O
HaNaIITyBaHHS BUKOPHUCTOBYEThCA 16-CHMBONBHUM,
neopsaHuid LCD mucminieil Ha OCHOBI KOHTpoJepa
HD44780. Kontponep HD44780 ¢ipmu Hitachi €
MIPOMUCIIOBUM CTAHAAPTOM 1 IIHMPOKO 3aCTOCOBYETHCS
y BUTOTOBJICHHI aJi(aBiTHO-ITU(POBUX PiAKOKPUCTA-
miyauXx iHaukartopis [18; 19].

Bbnok-cxema po0OTH TPHCTPOIO  YHpPaBIiHHS
CHCTEMOIO OXOJIO/KEHHS MaJIOra0apUTHUX ITHEKOBUX
ONiffHMX mpeciB momaHa Ha puc. 3. B il ocHOBI —
JIBOCTYIICHEBE IIOPIBHSIHHA TeMIEpaTypH 3amipHOi
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qacTHHH [ty] 3 MakCHMMalbHO IOMYCTHMOI TEMIIe-
PaTyporo [tmeax], 110 BCTAHOBIIIOETHCS OMEPATOPOM:

— sxmo t, pt.. -15°C, To BomsHa momma i

BEHTUJISITOP BUMKHEHI;
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BEHTHJISITOP YBIMKHEHI.
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Puc. 2. [IpunimnoBa cxeMa IPUCTPOIO YIPABIIHHS CHCTEMOIO
OXOJIOJDKEHHS MaJIOrabapUTHUX IITHEKOBHUX OJIIHUX MPECIB!
1 —perynsarop Hanpyru 7805; 2 — mudposi naBaui Temrepatypu 18B20; 3 —mikpokonTposiep ATmega328PU;
4, 10 — norenuiomerpu; 5 —tpanzucropu |RF3205; 6 — pene R46-12; 7 — takroBuii renepatop 16 MHz; 8 —po3’em
JUTS KapTH 1am’ ati; 9 — qucrureit 1602
Fig. 2. Principal diagram of the control system of the cooling system of small-sized screw oil presses:
1 —voltageregulator 7805; 2 — digital temperature sensors 18B20;
3 —microcontroller ATmega328PU; 4, 10 — potentiometers; 5 — transistors |RF3205;
6 —relay R46-12; 7 — clock generator 16 MHz; 8 — memory card dot; 9 —display 1602

Taxuii anropuT™ 3yMOBIICHUN HEPTHICTIO 3MiHH
TEMIIEPaTypHUX TIOKa3iB y 3B’SA3Ky 3 BEJIUKOIO
TEIUIOEMHICTIO JleTajied mpeca Ta KoedimieHToM
TETUIONIPOBIIHOCTI.

VY mporieci poOOTH Mpeca BUKOHAHO HaJIAIITY-
BaHHS, IO 3a0€3MECUyl0Th MAaKCHMAalbHY IPOIYyK-
THUBHICTh 32 YMOBH MiHIMaJbHOTO 3aJIMIIKY Onii B
Makyci. Y LbOMY pexuMi OMlis Jocsrae TeMIepa-
TYpPHOI MEXi JJIS1 PeKUMY «XOJIOAHOTO BIITHCKAHHS»,
a iHomi ¥ mepeBminye ii. Tomy s 3abe3nedeHHs
YCTaJICHOTO PEXKUMY pOOOTH Tpeca 3 ONTHMAIHHOO
TEMIIEPaTyPOIO OJlil 3A1MCHIOETHCS YBIMKHEHHS TpH-
CTPOIO TSI OXOJIOPKCHHS 3aIlipHOI YaCTHHH ITpeca.
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3rigHO 3 BUIIE3a3HAYCHUM aJrOPUTMOM poOOTH
mpuctporo  (muB. puc. 3) mig yac mporecy Bii-
THCKaHHS COHSIITHUKOBOI ONii MPecoM 3i CHCTEMOIO
OXOJIO[DKEHHSI, 300pakeHO TPH TeMIIepaTypHi Xapak-
Tepuctuku (puc. 4).

Ha mepmomy mpomikky (puc. 4 (I)) makcu-
ManpHO pomyctuma Temmeparypa (t,,) 3amipHOi
YacTHHU BcTaHOBiIeHa Ha piBHI 55°C. Lls ymoBa 06-
paHa Ha OCHOBI JOCHIKeHb OIlOXIMIKiB, sKi
CTBEPIKYIOTH NP0 BTPATy SIKICHUX ITOKAa3HUKIB OJIi1 3a
HarpiBanHs noHaz 60°C. [l BUKOHAHHA 1i€1 YMOBH
JIOCTAaTHBO  JIMIIE  KOPOTKOYACHOTO  YBIMKHEHHS
Bogsinol mommu. Ha apyromy mpomikky (I1) makcu-
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MaibHO jnomyctuMa (t.., ) TeMmmeparypa BCTaHOBIICHA
Ha piBai 50 °C. Y TakoMmy pasi Ui OCATHEHHS
HeoOXifHOl TeMnepaTypu 3amipHoi yactunu (t,,) Bo-

JITHA TIOMIIa MPAIOE Maike OE3yMmMHHO Ta 1HKOJIH
BMHKA€THCS BEHTWIATOp. Ha TpeTboMy MpPOMiKKY

(1) maxcumanbHO nomyctuma Ttemmeparypa (t...)
BHCTaBjIeHa Ha piBHI 22°C 11 BU3HAYCHHS HaWHWIK-
YuX PoOOYMX TEMIIEpaTyp, sKi Moxe 3abe3NeduTH
CHCTEMa OXOJOMKCHHS. Y I[bOMY pPEXHMi BOJSIHA
MIOMIIa Ta BEHTHJISATOP NMPALOIOTh MOCTiIHO.

3aIycK CHCTeMH,
HaTaIllTyBaHHA IOPTiB

i

OnuTyBaHHS TaBadiB /

TEMIIEpaTypH

/

f

BusHaueHHS MakCHMaThHOT /

TOIIYCTHMOT TEMIIEPATypH /

Ilomma BuMKHEHA,
BCHTHIIITOP BUMKHCHHUH

Hi

ITomma yBiIMKHeHa,
BEHTUIISITOP BUMKHEHHIT

[Momma yBiMKHEHa,
BEHTHISITOP yBIMKHCHHI

!

Busenenns irdopmartii
Ha eKpaH

!

36epexentst iHpopmarti
Ha KapTy [1aM Tl

Puc. 3. briok-cxema poOOTH PUCTPOIO YIIPABIIIHHSA CUCTEMOIO
OXOJIOJDKEHHS MaJIorabapUTHUX IITHEKOBHUX OJIITHUX TIpeciB
Fig. 3. Block scheme of operation of the device for controlling
the cooling system of small-sized screw oil presses
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Puc. 4. TemnepatypHi MoKa3HUKH ITHEKOBOT'O OJIHHOIO Mpeca:
psan 1 —Temneparypa 3amipHOl YaCTHHH, sl 2 — TEMIepaTypa odii,
psan 3 — Temneparypa Kopiycy, psa 4 — MakCHMalbHO JIOITyCTHMa TeMIeparTypa,
psn 5 —mnepiox poGOTH BOISIHOL IToMIH, psia 6 — nepiox poOOTH BEHTHIATOPA
Fig. 4. Temperature indicators of screw oil press. row 1 —temperature of the shut-off part,
row 2 — oil temperature, row 3 — body temperature, row 4 — maximum permissi ble temperature,
row 5 — period of operation of the water pump, row 6 — period of operation of the fan

BucHoBku. CrpoekToBaHUI HpHCTpill ympas-
JIHHS CHCTEMOI0 OXOJIOJDKEHHS Ja€ 3MOTy MiATpu-
MyBaTH HEOOXITHHUN TEeMIEpaTypHHH pexuM IIHe-
KOBOTO ofiiifHOro npeca. CrcremMa 0XOJO/KCHHS Tpa-
[}0€ HAICKHUM YHHOM 1 J00pe BiBOAWUTH TEILIO Bijl
3aIlipHOi YaCTHHM IpPU BCTAHOBJIEHHI MAaKCHMAJIBHO
JOIYCTHMOI TEMIIepaTypH 3aIlipHOi YaCTUHH Ha OJIOI
ynpasiias B 50°C. 3 ypaxyBaHHSIM HH3bKOI TEILIO-
MPOBIAHOCTI JeTalieil mpeca 1€ JI03BOJSE 3HU3UTH
Temnepatypy oiii Ha 10°C, 110 HiJIKOM JOCTaTHBO IS
30epeKeHHsT 11 SKICHUX TMOKa3HUKIB. MOXJIHMBICTh
30epiranHs  iHGopMmalii  JacTe  3MOTY  Hajami
3IiMCHIOBATH TOINIMONCHUN aHali3 TeMIepaTypHUX
XapaKTEPUCTUK Ta POOOTH CHCTEMHU OXOJIOKCHHS.
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ITacnaBcbkuii B.
INHEKOBHI OJIIMHUI ITPEC 31 CHCTEMOIO OXOJIOIKEHHS

JIJ1s1 «XOJIOJJHOTO BiJTUCKAHHS» ONii BUKOPHCTOBYIOTH CydacHE BHPOOHMYE OOJaJHAHHSI, IO OCHAIIYETHCS
PI3HUMH POOOYMMHU MOAYJISAMHU. Y JCSIKHX IMpecax 3MIHCHIOEThCA KOHTPOJb 33 TEMIIEPATypOlo, aje HeMOXKIIHMBE 1i
3MCHIIICHHS 0€3 BTpaT NPOAYKTUBHOCTI. TomMy MeToo poOOTH € JOCHIIKEHHS TEXHIKO-eKCIUTyaTalliiHuX
BJIACTHBOCTEH IIHEKOBOI'O TIPeca 3 OXOJIO/KYBAIEHIM MPUCTPOEM 3aIlipHOI YaCTHHH.

[IIHexoBui ONMIMHMI Tpec JONATKOBO OCHAIIEHHH CHUCTEMOIO OXOJOMKEHHS, BUKOHAHOK Yy BHIVISI
3MOHTOBAHOTO Ha HAcCallli BUXOAY MaKyXd TCIUIOOOMIHHHKA, PIAMHHOI IMOMIIH, CIIOIYYCHOI 3 TEIIOOOMIHHHKOM i
paniaTopoM, SIKMH TakoX 3'€IHAHWH 3 TEII000MiHHHKOM. KpiM I[bOro, 10 CKIIaay CUCTEMH OXOJOKEHHS BXOJSATh
BEHTHJIATOP, C€JICKTPOIABUTYH IMPUBOMY PIAMHHOI MOMIIM 1 BEHTWIATOpA, JaBad TEMIIEPaTypH, BCTAHOBJICHUU Ha
TEII000MIHHUKY, OJIOK YIIPaBIIiHHS, 3’ €IHAHUH 3 aBayeM TEMIIEPaTypH i eeKTPOABUTYHOM.

CripoeKTOBaHUI TPHUCTPIl YHPaBIiHHSI CHCTEMOIO OXOJO/KEHHS J03BOJISIE MiATPUMYBATH HEOOXIIHUIM
TEMIIEpaTypHUH PEXHUM IIHEKOBOro ojiifHoro mpeca. CucTeMa OXOJOMKEHHS IPAIIOE HAJIGKHUM YHUHOM 1 00Ope
BIIBOMUTH TEILIO BiJ| 3aipHOI YACTWHH IIPH BCTAHOBJICHHI MAaKCHMAaJbHO JOIMYCTHMOI TeMIICpaTypy 3amipHOL
yactiHU Ha Oyoui ympasiinHs 50 °C. 3 ypaxyBaHHSM HHM3BKOI TEIUIONPOBIAHOCTI JeTajell mpeca me Ja€e 3MOry
3HM3UTH TeMmiepaTypy oiii Ha 10 °C, 1o miJIkoM JOCTaTHRO VIS 30€peKeHHS ii SKICHUX MOKa3HUKIB. MOXKIUBICTD
30epiranHs iH(popMalii 103BOJISIE B IIOJABIIOMY 31 CHIOBATH TOMTUOICHNH aHai3 TEMIIEPaTYPHUX XapaKTEPUCTHK
Ta poOOTH CUCTEMH OXOJIOKESHHS.

Ki1ro4oBi ci1oBa: NIHEKOBHI TIPEC, OJIis «XOJOMAHOTO BiATHCKAHHS», CHCTEMa OXOJIOKCHHS.

Paslavskyi V.
SCREW OIL PRESSWITH COOLING SYSTEM

A significant number of press manufacturers point out the possibility of producing oil with so called «cold
pressing». But such presses are characterized by low productivity and high content of oil in the oilcake. The
elimination of these disadvantages is accompanied by an increase in the temperature of pressing oil. In view of this, it
was proposed to install a cooling system on screw oil pressesin order to maintain an optimum temperature mode and
to prevent overheating of oil and oil-bearing materials.

On the basis of the analysis of publications, it can be concluded that in the process of producing oil with «cold
pressing», asarule, presses of small and medium power are used. Thisis mainly dueto the peculiarities of the use of
this ail in nutrition and medicine. In particular, such oil hasarelatively long expiration date.

For «cold pressing» of oil modern production equipment is used, tooled with different working modules. Some
presses control the temperature, but there is no possibility of reducing it without loss of performance. Therefore, the
purpose of the work is to study the technical and operationa properties of the screw press with a cooling device of the
locking part.

Considering the variety of methods and means for removing heat, aliquid cooling system with water was chosen
asacoolant. The auger oil pressisadditionally equipped with a cooling system, executed in the form of a mounted on
the nozzle exit of the cake of the heat exchanger, a liquid pump, connected with a heat exchanger and a radiator,
which is also connected to the heat exchanger. In addition, the cooling system includes a fan, an eectric motor for a
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liquid pump and a fan drive, a temperature sensor mounted on a hesat exchanger, the control unit connected to the
temperature sensor and the e ectric motor.

The device for controlling the cooling system of small screw oil pressesis designed for measuring temperature
indices, their processing, preservation and control of the operating el ements, such as awater pump and a fan. For the
given task the microcontroller ATmega328PU of firm Atmel is used. Digital sensors DS18B20 are used to determine
the temperature. To output current values and convenient settings, we use the 16-character, 2-row LCD display based
on Hitachi's HD44780 contraller. In the block diagram of the control device of the cooling system of small-sized
screw oil presses there is a three-stage comparison of the temperature of the shut-off part with the maximum
permissible temperature.

In the process of the press operation, the settings have been made to ensure maximum productivity, provided the
minimum residue of ail in the oilcake. In this mode, the temperature of the oil is the maximum permissible limits for
«cold pressing». During this the cooling system does not work. By ensuring the regular work of the press, the device
for cooling the shut-off part of the press has been switched on.

The designed device of the cooling system control allows us to maintain the necessary temperature mode of the
screw oil press. The cooling system operates properly and well draws heat from the locking part when setting the
maximum permissible temperature of the locking part on the control unit at 50°C. Taking into account the low
therma conductivity of the press partsit allows to lower the temperature of oil by 10 ° C, which is quite enough to
maintain its qualitative indicators. Possibility of information storage allows further in-depth analysis of temperature
characteristics and operation of the cooling system.

Key words: screw press, «cold pressing» oil, cooling system.
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