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Anomayia. Y oawiii cmami pozenanymo po3pooKy 1abopamopHozo cmeHoy 01a 00CniodxcenHs npoyecie cyuiinua. byno
npo6edeHo PISHOMAHIMHI  BUNPOOYBAHHA OAHO20 «IHOUBIOYANLHO20» CMEHOY HA AepOOUHAMIUHI MA memnepamypHi
noxasnuku. Benukxolo nepesazoio Oanozo nabopamopnozo cmenody € MOJICIUGICMb pe2yniosamu KilbKicmb nogimps, ske
npoxooums yepe3 OaHuii cmeHo ma Kinvkicms meniomu. Hedonikom oanoeo cmendy € xanopugepna ycmanoska, aKka mae
3aHa0mMo enuxy nomysicricmo. Y x00i eunpodyeamv npogedeno MoOepHi3ayilo YCMamo8Ku OAsl NOKPAWEHHS BUXIOHUX
napamempisg 3a0na noninuienHs nepebdicy npoyecy KOHBeKmugHoz2o cywinus. IIpogedeno 00cniodicenHs KOHBEKMUBHO2O0
CYWIHHA CIu6U ma iHwux @pykmie. BukoHano nopieHAHHA KOHEEKMUBHO20 CYWIHHA CIUSU NOPIGHAHO 3 NPUPOOHUM
CYwiHHAM. Y nodanvuiomy Ha danomy 1a60pamopHOMy CIeHOT MOXCHA NPOogecmu 1aOOPAMOPHI OOCIIOHNCEHHSL U000 6HIUBY
PIi3HOI KinbKocmi (6umpamu) CyUunbHo20 a2enmy npu cmanii memnepamypi Ha WeUOKicms Cyulintsa npooyKyii ma cmaxosi
nokaznuku. Takoxc mpeba 3aznauumu, wo OaHUll CMEHO 0N  OOCHIONCEHHSI KOHBEKMUBHO20 CYWIHHSA MONCHA
BUKOpUCIOYBAMU 011 NPOBEOEHHS OOCNIONCEHb NPOYeCie CYUIiHHA 080uis, Qpykmis, sA2i0, 2pubie ma iHWOi POCIUHHOT
CUPOBUHU AK 8 HABYATLHOMY NPOYeci, max i 014 NPO8edeH s HAYKOBO-00CTIOHUX pOOIm.

Kniouesvie cnosa: cuposuna, cyuunvra xamepa, npupooHe Cyuints, KOHGeKMueHe CyuinHsl.

Beryn. Ykpaina — ninogoHOCHHMH Kpaii, 1€ BH-
pPOIIYIOTh BENWKY KUIBKICTh PI3HHX OBOYIB,
GbpyxTiB Ta iHIMUX Kynsryp. s 30inbineHHs Te-
PMiHY OPUAATHOCTI IPOAYKTH OOpOOISIOTH pi3HU-
MH c1I0c00aMH, OZHUM 3 SIKHX € CYIIiHHS.

AKTyaJbHicTh AOCTiAAKeHHsl. Y Hall yac 3a-
CTOCOBYIOTh CYUIIHHSI JKapCBKHX TpaB, STil,
oBouiB Ta (pykriB. Lle mae 3mory: 30epertu xopu-
CHI BJACTUBOCTI TPOMYKIii; 30iIBIINTH TepMiH
NPUAATHOCTI; 3MEHIIMTH TUIOLI Ta 00’ €MHU MPUMi-
mieHb A7 30epiraHHs MpOAyKLii; 3MEHIIUTH Bary
Ta 00CSAT MPOMYKITIi ITiT YaC TPAHCIIOPTYBaHHS, Ha-
OpUKIa], y TYPUCTHYHHX TOXOAaX, TiX dYac
BICBHKOBHX Aii Tomo. Po3poOka HOBMX TEXHOJIO-
riff s 30epexeHHs: QPyKTiB, ATz, OBOYIB Ta Jii-
KapChKHUX TpaB HEoOXiTHA JIJIs 3MEHIIICHHS BUTPAT
Ta OTPUMAHHS MPOAYKTIB Kpamioi sSKOCTI W MOXKH-
BHOT LIIHHOCTI.

OcraHHi gocaixkeHHs ta myoJikauii. Tono-
BHi BUMOTH JIO CyIIMJIBHUX YCTaHOBOK: 3a0e3meue-
HHsSI PIBHOMIPHOTO CYIIiHHS Ta OTPHUMaHHsS BH-
COKOSIKICHOI TPOAYKIii B ychoMy 00’€Mi CyIIu-
JHHOT KaMEPH TP BUCOKHX TEXHIKO-CKOHOMIYHUX
MOKAa3HWKAX:  MiHIMalbHUX  TabapuTax  Ta
MiHIMaJbHUX BUTpaTax MarepiajiB Ha MOOYyIOBY
CyIIapKy, MIHIMATBHUX BHUTpaTax TEIUIOTH Ta
€JIEKTPOCHEPrii Ha BHUCYIIYBaHHS OIHOTO KiJIO-
rpamMa CHpPOBHHH, TIPOCTOMY OOCIYrOBYBaHHI,
3MEHIIICHHS BapTOCTI PEeMOHTY oOnaaHaHHS. Pi-
BHOMIpHICTh CYIIIHHS € OIHUM 3 OCHOBHHX (ha-
KTOpiB, [0  XapaKTepu3ylTh  CYHIHJIbHY
YCTaHOBKY, OCOOJIMBO AJIsl YCTaHOBOK, IpH3HAYe-
HUX JUIA CYIIiHHS MaTepianiB, y SIKHX MOYaTKOBa

BOJIOTICTH MOXE 3MIHIOBaTUCh Y HIMPOKUX MEXKax
(mampukiag, y 3epHa). BaxinBoro BUMOTOIO € MO-
JKJIMBICTh BHCYIITYBaHHS TMapTid CHPOBUHH 3 Di-
3HOIO BOJIOTICTIO 32 OJIMH TPOXiJ.

Jlyis 3MEeHIIeHHST TPUBAIOCTI CYLIiHHS Ba)IH-
BO iHTEHCH(iIKyBaTH NPOLECH 30BHIIIHBOTO Te-
IUI0- Ta MacooOMiHy, a Jjst 0araTbox MPOAYKTIB i
MarepiamiB iHTeHCH(IKyBaTH TIpOLECH BHYTi-
ITHBOTO TIePEHECEHHS TEIUIOTH W Macu. J[ms mim-
BUIICHHS  €(EeKTUBHOCTI ¥  MPOLYKTUBHOCTI
YCTaHOBOK BUKOPHCTOBYIOTb 301bIIeHHS
HaIpyTrd, 00’eMy CYIIWIBHOI KaMmepH, CYIIHIbHI
areHTH 3 BHUCOKOIO MMOYATKOBOIO TEMIIEpaTypolo,
KOMOIHOBaHI METOAM TMiABEAEHHS eHeprii, pa-
LiOHANbHE MPUEAHAHHS CYIIWIBHUX YCTaHOBOK B
CHEePreTUYHY Ta TEIUIOBY CXEMH MiIMPUEMCTBA TO-
uio.

EdexTuBHICTh CyNIMIBHUX yCTAaHOBOK 0Oararo
B YOMY 3aJIS)KHUTh BiJl BHOPAaHUX METOJIB Ta PEXKH-
MIB CYIIIHHS, THIY YCTAHOBKHU Ta ii PO3pPaxyHKY.
[lpoekryBaHHS Ta  PO3pPaxyHOK  CYIIMJIBHHX
YCTAaHOBOK MAalOTh 0a3yBaTHcsS Ha BIJOMHUX
OCHOBHHX TIPHHIIAIIAX TEXHOJIOTII CyIIiHHS: 3ajie-
JKHO BiJl BIaCTUBOCTEW OO0’€KTIB CYIIIHHS BUOH-
paeTbcsi  HAWOMBII  pamioHaJbHUHA MeTox i
ONTUMAIBHUN PEXUM CYIIHHA, a Ha Iiil OCHOBI
MpoBOAATE BUOIp abo poO3poOKy CYMIMIBHOI
ycTaHoBKH [1].

Y KOHBEKTMBHUX cymapkax (Tabm. 1), ski
HaOLIbIIe MOIMpPEHi B TMPOMHCIOBOCTI, CYIIU-
JBHUM areHTOM € HarpitTe MOBITPS YM CyMill HOro
3 IMMOBHMH a00 TOIKOBUMH TI'a3aMHu.
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Tabruys 1.

OCHOBHi THIIH KOHBEKTHBHHX CYIIMJIBHHUX YCTAHOBOK [2]

Kaacudikaniiina o3naka

Tunm CYIIUJIBbHUX YCTAHOBOK

Pexxum poboTu
(cmoci6 mif)

a) mepiognyHoOi Ail;
0) HemrepepBHOI 1ii;
B) ITUKJIIIHOT [Iii.

Bun marepiany,
IO BUCYLITYETHCS

a) KyCKOBHH (ITOIITYYHU);
0) 3epHUCTHII (AUCTIEPCHUT);
B) TTHJIOTTO/TIOHUH;

T') MacTOTOI0HMIA;

1) piakuii (po3uuH).

Tuck y cymmnbHii
Kamepi

a) TepMETHYHI KaMepy 3 HaJUTUIIKOBUM THCKOM;

0) arMocdepHi;

B) BaKyyMHI F'eépMETHYHI KaMepH 3 TUCKOM BHUIIIE TIOTPIHHOT
TOYKH;

T') CepeTHhOBAKYYMHI i TITHOOKOBAKyyMHI (3 THCKOM HIDKYE
MOTPINHOT TOUKH ISl BOJITHOI MTApH).

Bun cymmneHOro areHra

a) TOBITPSIHI;

0) ra3oBi;

B) Ta30TOBITPSIHI;
T') IapoBi;

1) piAMHHI.

Crioci6 cTBOpeHHs Haropy
JUTS TICPEMITIEHHS
CYIIMJIBHOTO areHra

a) 3 MPUPOTHOO MUPKYIHALIEIO;
0) 3 IPUMYCOBOIO IUPKYJISII€I0.

Hampsimok pyxy
MaTepiany ¥ CyIImIbHOTO
areHra

a) MPSIMOTOKOBE;
0) MPOTHUTOKOBE;
B) IEPEXPECHOTOKOBE.

Cran mapy matepiany
(mns 3epHUCTHX
MaTepialiB)

a) UIUTBHHI;

0) PO3pPUXJICHHUIA;
B) KHILISTIHH;

r) (hOHTaHHUN;
1) 3BOKEHUI.

Crioci0 HarpiBaHHs
CYUIMJIBHOTO areHra

a) MapoBHMHU Kajopudepamu;
0) BOISTHIMH KaJopuQepamu;
B) BOTHSIHUMH KaJIOpU(pepamH;
T') eNeKTpoKaopudepamu.

KoHncTpykuis cymmiabHOT
KaMepH

mrayoBi, KaMepHi, KOPUIOPHI (TyHEJbH1), TpyOdacTi, IIHEKOB,
BaJNBLEBl, IWIHAPAYHI, TYypOiHHI, KAacKa/Hi, KapyCelbHi,
KOHBEEPHI (CTPIUKOBI, SAIIMKOBI, JIFOJBKOBI TOIIO) THEBMATHYHI,
PO3MUIIOBAJIBHI Ta 1HII

BapianT cymmnsHOro
npolecy

a) BUKUJIAHHS CYIITHUIILHOTO areHTa HA30BHI;

0) 3 PELUPKYJIALIEI0 CYIITHIILHOTO areHTa;

B) 3 MPOMIKHUM Mi/IirPiBOM CYIIUJIBHOTO arcHTa;

T') 3 TOJATKOBHM ITiJIrPiBOM CYIIMJIEHOTO areHTa B CYIIMIBHIi
KaMepi.

Crioci0 BuaneHHS napu
Ta pereHeparis
BiAMpaIi-0BaHOTO
CYIIMJIBHOTO areHra

a) BUAAJICHHS MTapH 3 BiANPalbOBaHUM CYIIHIBHAM areHTOM
HAa30BHI;

0) 3MinTyBaHHS 31 CBIXKAM areHTOM i MigirpiB (perupKyIsIis);
B) OCYIIIEHHS peareHTaMu (CHITIKarejaeM TOIIo);

T') KOHAEHCallis Tapy B KOHAEHCATopi;

1) BAMOPOXKYBaHHSI MapiB y KOHACHCATOPI 3a JOMOMOT0I0
XOJIOZIOAreHTY.
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dopMmyJoBaHHA 1iJiei cTaTTi. MeToro pobo-
TH € po3poOKa Jad0paTOPHOrO CTCHIY I JOCIHi-
JDKEHHS TIPOLECIiB CYLIHHSA Pi3HOMAaHITHOI CH-
POBHHH, HWOTO TepeBipKka Ha Mpane3JaTHICTh Ta
MIPOBEJICHHS TOMEPEIHIX JIOCHIHKeHb MPOIECIB
CYIIIHHS, a TAKOX BU3HAYCHHS HEJIOJIKIB Ta mepe-
Bar pi3HHX CIIOCOOIB CYIIIHHA CHUPOBUHH.

Hocaiguuii crena. Po3poOka HOBHX TEXHOJO-
Till st 30epeKeHHs TIOIB Ta ATiJ| HeOOXiaHa IS
3HMKCHHSI BUTpPAT Ta OTPUMAHHS TPOIYKTIB Kpa-
01 SIKOCTI 1 MOoXkUBHOI HiHHOCTI. Ha crorosHi Bi-
JIOMO JIBA OCHOBHHUX CIIOCOOHM CYIIIHHS — MpH-
pOIlHE Ta IITYyYHE — KOHBEKTHWBHE (CYyIIiHHS Ha-
rpituM moBiTpsim). OcraHHi cmoci® € Oinbin
nommpeHuM. [IpuponHe CymiiHHS — JemeBe |
TpaJuIliiiHe, aje HOro 3aCTOCYBaHHS 3aJIC)KHUTh BiJl
MOTOJTHUX YMOB i BUMAarae BEITUKHX BHPOOHUIHX
IJION] Ta Yacy JUIsl OTPUMAHHS TOTOBOT MPOYKIIii.
KpiM TOr0, HE0OXiTHO 3aXUCTUTH TUIOAH Ta STOIU
Bil KOMax, JAPIOHMX TBApWUH Ta BiJl KOHTAKTy 3
JoKeperaMu 3a0pyHeHb. [Ipi KOHBEKTHBHOMY CY-
IIIHHI MO’KHA KOHTPOJIIOBATH I1i HECIIPUATIMBI (a-
KTOpH Ta 30UIBLIMTH CepelHIO MIBUAKICTH CYIIiH-
Hs, alie¢ eKCIUTyaTalliiiHi BUTPAaTH MPH [HOMY
301bIIyIOTHCS [2, 3].

JlJis moCHiKeHHST TPOLECIB CYIIHHA B Jia-
Oopatopii kadeapu TEIIOra3onocTayaHHs, BEHTU-
Jsii  Ta TEruIoeHepreTHKH [lonTaBchKOro Ha-
[IOHAILHOTO ~TEXHIYHOTO YHIBEPCUTETYy 1MeHi

IOpis Konapartoka 0ys10 po3po0sIeHO CTEHI Kame-
pHOi KOHBEKTHBHOI cymapku (puc. 1).

OCHOBHUM €JIEMEHTOM po3pobnenoi
KOHBEKTHBHOI CyIIapKH € KaMmepa, BCepeluHi SKoi
PO3TalIOBYIOTh CHPOBHHY, IO 3AJIMIIAETHCS HEPY-
XOMOIO TIPOTATOM YChOI'O TPOIECY CYyIIiHHS [4].
g 3a6e3medeHHs pyxy MOBITPSI, IO BUCTYIAE 5K
areHT CymiHHSA, OyJ0 BUKOPHCTAHO KaHAIBHUN
BeHTWIsITOp (ipmu  Systemair (ILBewist) Tumy
KV 160 M 3 yactotHum peryastopom. Lle mano
3MOTYy PETYJIOBaTH KITBKICTH 00epTiB poOOY0TO
KoJieca HarHiTadya Ta, BIAMOBIAHO, PEryJOBaTH Ki-
JIBKICTh TIOBITPSI, IO TTPOXOAMIIO KPi3h KaMepy.

s migirpiBy mHoBiTpA OyJI0 BHUKOPUCTAHO
enexTpuuHuil kanopudep ipmu Aerostar (Vkpai-
Ha) mapku SEH 50-25/22,5. Ileii xamopudep mae
ne’sstb TEHiB, koxHWE TOTyXHICTIO 2,5 KBT.
BinmoBigHOo Horo cymapHa MOTYKHICTh CTAaHOBHUTH
22,5 kBT. Po3po0neHuii CTEHI Mae€ MOXIJIHMBICTh
MOAYNALIl y BHUKOPUCTaHHI OZHOTO, JBOX, TPHOX
gu 61eIoi KinbkocTi TEHIB 3aexHo Bij BUTpaTH
areHTa CyIIiHHS Ta He0OXiTHOT TeMIIepaTypu.

CymmnsHa Kkamepa BepTHKaidbHa. CTiHKH
KamepH 3poOIieHi 3 AepeB’sTHUX LIUTIB, SIKi 330BHI
yTEIUICHI MHOIUIACTOM 3aBTOBIIKH 25 MM. BHyTpi-
IIHS TOBEPXHS WIUTIB BKPHUTA MPOIIAPKOM Xa-
puoBoi Gombru, i 3MEHLICHHS TEIJIOBTpaT 3a
PaxyHOK IIPOMEHEBO]I CKJIaOBOI.

Puc. 1. 3aranepuuii BUj cTeHga
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VY nBepusTax kamepu Oyi0 3poOJeHO BiKOHLE
JUTSE MOXKJTMBOCTI Bi3yaJIbHO CIIOCTEpIiraTu 3a mpo-
1ecaMu, 110 BiJI0yBAIOThCS BCCPEIUHI.

Jus crpsimyBaHHSL Ta PIiBHOMIPHOTO PO3IIO-
BCIOIDKEHHSI TIOBITPSI, IO PYXAETHCS KPi3h Kamepy
MiHOMOMICTUPOTY, OynM 3MOHTOBaHI HampsSMHI
€JIEMEHTH, sIKi Takox Oynu BkpuTi ombroro. s
CIIOCTEPE)KCHb 3a TPOIECOM CYLIIHHS Ta 3HATTA
[10Ka3iB TEPMOMETPA, 1110 BUMIPIOBAB TEMIIEPaTypy
MOBITPSL  BCEpeOWHI  KaMepu, cTeHx Oyio
o0JTaTHaHO JIAMTIOK0 ““XOJIOHOTO CBiTHa” (pHC 2).

st KOHTPOJIO TapameTpiB MOBITPs, IO BH-
CTyNaJio SIK areHT CYIIiHHS, Ha BXOJl Ta BUXOJI 3
KaMepH CTeHJ Oyli0 BCTAaHOBICHO JBa acripa-
MIHHAX TICUXpOMETPpHU Mapku MB-4M.

JocainskeHHs1 aepoqMHAMIYHMX XapaKTepH-
ctuk. [Ticns 3aBeprieHHs poOIT 3 MOHTaXy CTeHIA
U TIepmux MPOOHMX TYCKIB yCTaTKyBaHHS BiIOy-
JIOCSl TECTYBaHHSI aePOIMHAMIYHUX XapaKTEPHCTHK
cymapku. Tak, 1 epeBipKH po3MOIiTy HOBITpS-
HUX TIOTOKIB y CYIIMIBbHIN KaMepi, Oyiu npoBeaeHi
nabopaTopHi BUIPOOYBAaHHSA 3 Bi3yamizamii pyxy

MOBITPs Kpi3k Kamepy. 1106 BU3HAYUTH PO3ITOILT
MOTOKIB y PI3HUX IUIOIIMHAX 332 BUCOTOI KaMEpPH,
70 CYHMIMWIBHUX PaMOK PIBHOMIpHO Oyl TPHKpi-
IIeHI KOpoTki HuTkw. Ilicias po3mimieHHs Cymiu-
JFHUX PaMOK TI0 BCiii BUCOTI CYIIMIBHOI KaMEpH i
YBIMKHEHHSI HarHiTada, 4epe3 OIISA0BE BiKOHIIE
OynM TpOBEICHI Bi3yaJbHI CHOCTEPEKEHHS 3
METOI0 BH3HA4YeHHS ‘3acTiiHux 30H”. Jlocmign
[OKa3ajdd HasABHICTL TAaKWX 30H, OCKIILKH Ha
NesKUX YacTWHAaX PaMOK HUTKU Maike HE BOPY-
mmmucs. Jns 3anobiraHHs yTBOpPEeHHS ‘‘3acTiHHUX
30H” Ta 331l PIBHOMIPHOTO PO3MOALTY TOBITpS-
HUX TOTOKIB y Kamepi Oyllo BCTaHOBJICHO MIHOEp
(puc. 2), mo mano 3MOTy BHUPIBHATH €IMIOPY TOBi-
TPSHOTO TIOTOKY 3a BCI€I0 BHCOTOIO KaMepH W
OZJHOYaCHO MPOBOAWTH CYLIIHHS Ha BCIX sipycax
JaHOTO CTEHY.

JlocmiTKeHHS] TeMIepaTypHOTo  Pe:KHMY.
[Ticns BU3HAYEHHS acpOMUHAMIYHUX XapaKTEepH-
CTHK JlabopaTopHOrO cTeHAa Oyau mpoBeneHi
JOCIIDKEHHST TEMIEPaTypHOTO PEXUMY YCTaTKY-
BaHHS.

Puc. 2. BayTpimHe o6namTyBaHHS KaMepH
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Metor0 NpOBEOCHHUX HOCHTIKEHb OyJlo BH-
3HAYEHHSI MOXKJIMBOCTI PETYITIOBaHHs KiJIbKiCHO-
SIKICHUX TTOKAa3HUKIB MapaMeTpiB areHTa CyIIiHHSA,
a came, Woro temneparypu Ta Burpartd. llepuumit
mapaMeTp peryjioBaBCsi IUIIXOM YBIMKHEHHS
omHoro, aBox abo Tppox TEHiB, BigmosimHO,
CYMapHOI0 TEIUIOBOIO MOTYXHicTIO 2,5, 5,0 Ta
7,5 kBT. lpyruii mapameTp — 11e KiTbKIiCTh (IIBHI-
KiCTh) TIOBITpSl — 3MiHa SIKOTO 37iiiCHIOBayacs 3a
JOMIOMOTOI0  YacTOTHOTO mepeTBoproBada. Cam
EKCIIEpUMEHT NPOBOIUBCS B TPU €Tald, IpH
YBIMKHEHHI OfHOTrO, JBOX Ta Tphox TEHIiB Bix-
IIOB1HO.

Ha xoxxHOMy erani mnpoBogwimcs 3amipu
TEeMIepaTypy MpH 3MiHI BUTPATH TOBITps. 3a pe-
3yAbTaTaMd  BUIPOOOBYBaHb Oyao mMoOyZOBaHO
rpagik 3MiHH TEMIEpaTypu Y KaMepi 3aIeKHO BiJ
BHUTpATH areHTa CymIiHHs (puc. 3).

Ha koxHOMYy erami TpOBOAMIIHCS 3aMipu
TEMIIepaTypy MpH 3MiHI BUTpaTH MOBITPs. 3a pe-
3yJAbTaTaMi  BUIPOOOBYBaHb Oyiio  30yJOBaHO
rpadik 3MiHH TEMIIEpaTypH Y Kamepi B 3aJIeKHOCTI
BiJl BATPATH areHTa CyIIiHHsA (puc. 3).

Hocaigxenns npoueciB cyminns. [Ipu nna-
HyBaHHI HaTYpHOTO €KCIIEPHUMEHTY OyJi0 BUSBICHO
npoOiieMy Maiike IOBHOI BiICYTHOCTI JIiTEpaTypH,
B SIKiii OM YiTKO MPOITUCYBABCS PEIIaMEHT BEICHHS
MIPOIIECy CYMIiHHSA KOHKPETHOI CHPOBHHH 3 UiTKO
BCTAHOBJICHIMH SIK TEMIIEpaTypHUMH Tpadikamm,
TaK i rpagikaMu MBHIKOCTI (BUTPATH) MOBITPSL.

Yepes Te, MmO 4YacTKOBO Oyna JOCTyIHA
indopmariss Tpo CymIiHHSA CIMB, a JOCITIIN
MIPOBOJMIINCS caMme y BepecHi-KoBTHI 2017 poky,
TO caMe Ledl npoaykT OyB BHOpaHMH HamH IS
JOCITiPKEHHS TIepeBar Ta HeJIOiKiB MPOIECiB MpH-
POAHOTO Ta MITYYHOTO KOHBEKTHBHOTO CYIIIiHHS.

[epen cyuriHHSM YHCTI CITUBH OyiaH po3pi3aHi
HaBITJI, 3 HUX Oyma BumaneHa kicrouka. Hamami
HaTypHUH EKCIIEPUMEHT IPOBOIAMBCS 3 JBOMA Pi-
BHUMH 32 Baroro NapTisMu CIIUB, OfHA 3 SKHUX PO3-
MillyBajgach y Cymapii (JOCTiIKyBaBcs MpOLEC
MIPUMYCOBOTO KOHBEKTUBHOTO CYIITIHHS), a ApyTa —
po3TamoByBajgacs Ha TaKOMY X “CHTI”, aie iioro
OyJI0 PO3MILICHO HaJl KOPIyCOM EJIEKTPOKAaIOpHU-
¢epa naboparopHoro crenaa Ha Bifcrani 100 mm
(puc. 4).

Hocunig TpuBaB Tpu nHi. KokHOTO IHS CymIiH-
HS  TPOBONWIOCS  MNPOTAroM  4-5  ToAMH.
PexomennoBana TeMmeparypa [Uisi CyIIiHHS CIUBU

B mepmmi mepion ckmamae 45...500 °C, npami
Temneparypy Moxna 30impmutH g0 700 °C.
I'padik 3MiHM TeMIepaTypHOTO PEXXUMY MPOTITOM
BCHOTO TIEPIOJy CYIIiHHS y KaMepi HaBEeIeHO HUXK-
ge [3, 4] (puc. 5).

Byno npuiiHsATO pilieHHs OLIHIOBATH iHTEHCH-
BHICTh CYIIiHHS IUIOAIB CIIMBH 4Yepe3 BTpary ii
MacH, TOOTO KO)KHE CYIIIHHA MOYHHAJIOCS 1 3aKi-
HYyBajocCs 3aMipaMu Macu IpoaykTy. Bumip macu
MPOAYKTY Ha IOYATKy Ta B KiHLI HPOLECY CYIIiHHSI
3OilicHIOBaBCS  3a  JOIOMOIOI0  HOOYTOBHX
enekTpoHHUX Bar ¢ipmu Elenberg 3 TounicTio 1 T

3a pe3ynbraraMu HaTYpHUX AOCIHIKEHb 3ajie-
JKHO BiJ[ 9acy Ta criocoOy CyIIiHHSI CHPOBHHH OYyII0
moOynoBaHo Tpadik 3MiHM MacH IUIOAIB CIIUBU
(puc. 6). IIpn npoMy 3aKiHUEHHS EKCIEPHUMEHTY
(uepe3 14 romuH micas TMOYAaTKy) BHU3HAYAIIOCS
caMe SIKICHUMH TTOKa3HUKaMH KiHIIEBOTO TIPOIAYKTY
— YOpHOCTHBY, KWW TepmuM OyB OTpHUMaHHMA
caMme MpH BUKOPHUCTaHHI MITYYHOTO KOHBEKTHBHO-
IO CyILIiHHS.

BucHoBkH. AepoanHamiuHI BHIIPOOYBaHHS
PO3pOOJICHOr0 CTEeHJa NAIOTh MiJCTaBU TOBOPUTH
PO AOIIBHICTH OpTaHi3allii pyXy areHTa CyIIiHHS
YiTKO B3IOBX BEPTHKali, TOOTO Ui 3amoOiraHHs
YTBOPCHHS ‘‘3aCTIMHMX 30H” MiJIBEACHHS Ta BiJ-
BEJICHHS TIOBITPs Oa)kaHO 3/iHCHIOBATH BIAIOBIA-
HO B IHUILE TA 3 KPUIIKH KAMEPH.

Jlns oTpuMaHHS SKiCHOTO KiHIIEBOTO MTPOAYKTY
0akaHO BHKOPHCTOBYBAaTH YCTaTKyBaHHS ISl Cy-
LIHHS CUPOBHHH, SKE A€ MOXKIIMBICTh EKCILTyaTa-
HiHHUKaM OIHOYAacCHO 3MIHIOBaTH MapaMeTpH
areHTa CylIiHHS, a caMe K HOro TeMIlepaTypy, Tak
1 KUIBKIiCTh TTOBITPSI.

[opiBHANBHMI aHAN3 CMOCO0IB CYIIHHA 3
TOYKH 30py CTPOKIB OTPHMaHHS SIKICHOTO KiHIIEBO-
TO MPOAYKTY A€ MepeBary Ha KOPUCTh IITYYHOTO
KOHBEKTHBHOTO CYIIiHHS. 30UTBIICHHS eKCILTyaTa-
HIHHUX BUTpAT MPH I[OMY CHOCO0i CYIIiHHS TO-
TpeOyIOTh TPOBECHHS JOaTKOBUX JIa0OpaTOPHUX
JOCITiKEHb.

[Tonepenni BUTIPOOYBaHHS CTBOPEHOTO Jia-
00OpaTOpHOTO CTEHJA JAIOTh MOXKIJIHUBICTH BUKOPH-
CTOBYBATH HOT0 IS MPOBEAEHHS MPOLECIB CYIIiH-
HS1 OBOYiB, (PYKTIB, ATiJ, TpUOiB Ta iHIIO! POCIHH-
HOI CHPOBHHH SIK Y HaBYAIBHOMY MPOIIECi, TaK i
JUTSL IPOBE/ICHHS HAyKOBO-AOCITHUX POOIT.
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Puc. 4. Opranizaitist npouecy NpUPOIHOTO CYIIiHHS i/l 9ac MPOBEACHHS eKCIICPUMEHTY
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3KCI19pVIMEHTaJ1beIe ncnbiTaHnA na6opaTop|-|oro cTeHaa AnA
nccrniegoBaHusA npoLeccoB CyLUKU

A. B. M'yauk', H. M. EpLuos?
'"K.T.H., nouent, [lonTaBckuil HalMOHANLHBIN TexHuueckuii yHuBepcuterT umenu [Opus Komaparioka, [Tonrasa, Ykpauna,
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*Crynment, 6 xypca, IlonTaBckuii HalMOHAJLHBIA TEXHMUYECKUH yHuBepcuTeT uMmeHu IOpus Komapartioka, Ilonrtaa, YkpauHa,
nikitoshka211072@gmail.com

Annomayusi. B dannoii cmamve paccmompena paspabomia 1a60pamoprHo2o cmenoa 0Jisi UCCIe008aHUsL NPOYECCO8 CYUIKLL.
Buviiu  nposedenvi  paznoobpasuvie UCHBIMAHUA OAHHO20 —«UHOUBUOYATLHO20» CMEHOAd Ha  adpoOuHamMuyeckue u
memnepamypHvle nokasamenu. bonvwum npeumyujecmeom OaHHO20 1A60PAMOPHOZO CMEHOA ABNACMCSA BO3MONCHOCHIb
Dpe2yauposams KoIU4ecmeo 8030yXda, npoxoosue2o uepes OaHHblll CMeHO, U Koauuecmeso mennomol. Hedocmamxom 0annozo
CMmeHOa ABNAEMcs KalopupepHas YCmanosKd, OHA UMeem CAUWKOM DObuy0 MOWHOCMb. B x00e ucnvimanuil nposedena
MOOEPHU3AYUS YCMAHOBKU OIS VIIYUUIEHUS. BbIXOOHbIX NAPAMEMPOS C Yelbl VIVHULEHHO20 NPOMEKAHUS KOHBEKMUBHOU
cywku. IIposedeno ucciedosanue no KOHBEKMUBHOU CYWIKe CAusbl U Opyeux ¢hpykmos. Bwinonneno cpasnenue
KOHBEKMUBHOU CYUIKU CAUBbl C eCMeCMEeHHOU CYWKou. B oOanvheliwem Ha OaHHOM 1aOOpAMOPHOM CHEHOE MOJICHO
nposecmu 1a60pamopHule UCCIe006aHUA NO CPASHEHUIO BIUAHUSA PASHO20 KOTUYECMBA (PACX00a) CYWMUTLHO20 a2eHma npu
NOCMOAHHOU MeMnepamype Ha CKOPOCHb CYUKU NPOOYKYuu u 6Kycoevle nokasamenu. Taxoce HAOO ommemumy, 4mo
OaHHbBIL CIMEHO NO UCCTIe008AHUIO KOHBEKIMUBHOU CYULKU MONCHO UCNONb308aMb 01 NPOBEOeHUs UCCIe008AHULL NPOYECCO8
cywKu ogowyetl, ppykmos, 1200, epubos u Opy2020 pacmumenbHo20 Cbipbsa KaK 8 yueOHom npoyecce, max u 011 nposedeHus
HAYYHO-UCCIe008aMeNbCKUX padomn.

Kniouesvie cnosa: Cblpbé, CYUWUTIbHAS Kamepda, eCmecmeeHHasl CYulKa, KOHBEKMUBHA CYULKA.

59


http://xcook.info/vopros-otvet/kak-sushit-slivy.html
http://tkachenko.vk.vntu.edu.ua/file/cda121b838067ae3ea7278d7f3afc556.pdf
http://tkachenko.vk.vntu.edu.ua/file/cda121b838067ae3ea7278d7f3afc556.pdf
mailto:nikitoshka211072@gmail.com
mailto:nikitoshka211072@gmail.com
mailto:nikitoshka211072@gmail.com
mailto:nikitoshka211072@gmail.com
mailto:nikitoshka211072@gmail.com
http://xcook.info/vopros-otvet/kak-sushit-slivy.html

BeHnmunsuis, oceimneHHss ma merisio2asoriocmadadHsi. Bun. 27, 2018

UDC 631.365:167.23

Experimental Tests of a Laboratory Stand for Research of Drying
Processes

D.V.Guzyk', M.P. Yershov?
'PhD, docent, Poltava National Technical Yuri Kondratyuk University Poltava, Ukraine, guzikd64@ukr.net
“student, Poltava National Technical Yuri Kondratyuk University Poltava,Ukraine, nikitoshka211072@gmail.com

Abstract. Ukraine is a fruitive land, where we grow a large number of different vegetables, fruits and other crops. To
increase the shelf life, the products are processed in different ways, one of which is drying. The development of new
technologies for the preservation of fruits, berries, vegetables and medicinal herbs is necessary to reduce costs and obtain
products of better quality and nutritional value. In this article, the development of a laboratory stand for the study of drying
processes is considered. Various tests of this "individual” stand were conducted on aerodynamic and temperature indices.
The great advantage of this laboratory stand is the ability to adjust the amount of air passing through this booth and the
amount of heat. The disadvantage of this booth is a calorifer installation that has too much power. During the tests, a
modernization of the plant was performed to improve the output parameters for improved convection drying. Convection
drying of plums and other fruits was carried out, and comparison of convective drying of plums in comparison with natural
drying. Taking into account the previous one, it should be noted that now two main methods of drying are known - natural
and artificial, convective (drying with heated air), which is more common. Natural drying is cheap and traditional, but its
application depends on the weather conditions and requires large production space and time to receive the finished product.
In addition, it is necessary to protect the fruits and berries from insects, small animals and from contact with sources of dirt.
With convective drying, you can control these adverse factors and increase the average drying speed, but operating costs
increase. In the future, at this laboratory stand, laboratory studies can be carried out to compare the effects of different
amounts of "flow" of a drying agent at a constant temperature on the speed of drying of products and taste. It should also be
noted that this stand on the study of convective drying can be used to study the processes of drying vegetables, fruits,
berries, mushrooms and other plant material in the educational process, as well as for research

Key words: raw material, drying chamber, natural drying, convective drying.
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