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BILUTHUB ITIOTOKY IIOBITPA HA TEMIIEPATYPY
POCJUHHOI CUPOBUHHU I YAC CY IITHHSA
B MACOOBMIHHOMY MOAY.JII

€.M. SIxkymenko, €.10. Ctosin

Pozznanymo ennue napamempie nomoky nogimps Ha mMeMnepamypy
POCIUHHOL CUPOBUHU NIO YAC CYUUIHHA 3A KOHBEKMUBHOZ O NiOBEOeHHsT MenIomu 00
MACOOOMIHHO2 0 MOOYIA. 3a pe3yTbmamamu npoeedeHux excnepumenmio 8UKOHAHO
aHaniz KoMniexcy «memnepamypa — dac 0ii memnepamypuy, HOKA3aHo HAAEHICMb
Kopenayii Midc — CepeOHbo IHMe2PaibHol ) — MEMNEPamypor i memMnepamyporo.
Kopenayii:  migc  weuoxkicmrwo  nomoky nosimps i cepeOHbOIiHme2 PATbHOK
memnepamyporo He 8UsBIEHO.

Kniouosi cnoea: cywinns, pociunna cuposuna, MacooOMIiHHULL MOOYIb,
cepednbo iHme2 parbHa memnepamypa.

BJIMAHUE NIOTOKA BO3JYXA HA TEMIIEPATYPY
PACTHUTEJIIBHOI'O ChIPbA B INPOLIECCE CY IKA
B MACCOOBMEHHOM MOAYJIE

E.H. SIxymenxko, EJO. Crosin
Paccmompeno enuanue napamempog nomoxa 6030yxa Ha memnepamypy

PAcmumenvro2 0 Cbipbsi 6 POy ecce CyuKu npu KOHEEeKMueHOM n00800e Menaiomyl K
maccoobmennomy mooymo. Ilo  pesyiomamam npoeedeHHvIX IKCHEPUMEHNO8
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BbINONIHEH AHANU3 KOMNIEKCA «MeMNepamypa — epems 0elcmeus memnepamypoly,
NOKA3AHO HAUYUe KOPPEIayuu Mexcoy CpeOHeuHmezpaibHou memMnepamypon u
memnepamypou. Koppenayuu mexcoy  ckopocmvio  HOMOKA — 8030yXa U
cpeoHeunmez paibHOU Memnepamypoul He 6bis6I1EeHO.

Kniouegvie cnoea: cywixka, pacmumensbHoe cblpbe, MAcCOOOMEHHbIN MOOYIb,
CpeoHeunmez paibHas memnepamypa.

EFFECT OF AIR FLOW ON THE TEMPERATURE
OFVEGETABLE RAW MATERIAL DURING DRYING
PROCESS IN THE MASS EXCHANGED MODULE

E. Yakushenko, E. Stoyan

The vegetable raw material drying process is carried out in mass exchanged
modules where the mass exchanged surface is smaller than the evaporation surface
and it is made of vapor tight material. Reducing of external mass exchanged surface
creates the conditions under which the rate of moisture evaporation in the product
exceeds the rate of vapor removal from capacity, it causes sharp intensification of
the drying process and the porous structure formation.

One of the main indices of the quality of the dried product is the
conservation of biologically active substances. The value of the loss of these
substances is determined by chemical reactions which occur in the product during
drying. The rate of these reactions increases with increasing of material
temperature. Under convective drying the air flow temperature and material
temperature during drying process are nearly equal, it restricts the possibility of
intensifying the process by increasing the air flow temperature. It should be noted
that the rate of chemical reactions depends not only on the temperature value, but
also on its action time. Therefore, in some drying plants temperature effect on the
material is reduced by introducing oscillating modes it means short staying of the
material in the zone of high temperature with following its movement into the zone
of low temperature. However, implementation of these processes is restricted by
technical complexity and low versatility concerning the type of raw material which
is dried.

The effect of air flow parameters on the temperature of vegetable raw
material during the drying process under convective heat supply to the mass
exchanged module was considered in the research paper. The analysis of the
complex "temperature — time of action — temperature” was done on the base of the
research results, the correlation between the average integral temperature and
temperature was shown. Correlation between air flow velocity and average integral
temperature was not identified.

Keywords: drying, vegetable raw material, mass exchanged module,
average integral temperature.

IocTanoBka mnpodiemMu y 3arajbHoMy BHIJsAAi. OCHOBHOIO
MEeTOI0 mepepoOku QPYKTIB Ta OBOYIB € BUPOOJIEHHS XapuOBHUX MPOMY KTiB
13 TpuBamuM 30epeXeHHsSM iX XapuyoBHUX 1 CMakoBUX BiacTuBocTed. Ha
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(GhopMyBaHHS 1X SIKOCTI BIUTMBAIO Th TaKi YMHHUKH : BUJI 1 KICTh CHPOBHHHU, Ti
[iTbOBE TPHU3HAYCHHS, TEXHOJIOTiS TepepoOKH, 0COOIMBOCTI MaKyBaHHS.
SIkicTe TOTOBOI MPOYKIii 3HAYHOIO MIPOIO 3aJICKUTh BiJ SIKOCTI OBOYIB i
GPYKTIB, IXHIX TEXHOJOTIYHHX BJIACTHBOCTEH, OCOOIMBOCTEHl XIMIYHOTO
CKJTaJly He TUIbKU BHJly CHPOBHHHU, a # O0TAHIIHOTO COPTY.

AHani3 ocTaHHIX Tocaiaxkensb i myoumikanii. CymriHHS pOCIMHHOT
CHUPOBUHH 3MIMCHIOETECS B MacoOoOMIHHMX Momayysix [1] i3 moBepxHero
MacooOMiHy, MEHIIOI0 3a TOBEPXHIO BHIAPy 1 BHKOHaHOKO 3
MapOHENPOHMKHOTO ~ MaTepialdy. 3MEHIIEHHS IIOBCPXHI  30BHIMIHBOTO
MacooOMIHy CTBOPIOE YMOBH, 32 SIKUX IIBHJKICTh BHUIIAPOBYBAHHS BOJIOTH B
IPOIyKTi NEpEeBHIIy€ MBUAKICTH BiBEACHHS MapH 3 €MHOCTI, [0 IPHBOIHUTH
JI0 pi3Koi iHTeHCHU]IKaILii MpoIecy CyIIiHHS i yTBOPSHHS HOPUCTOT CTPYKTYPH.

¥V 3B’3Ky 3 IIUM BUKJIMKA€ MPAKTHIHUHA iHTEpeC 0 CTiDKEHHS CIIOCO0iB
cyuriHHs B MacooOMinHoMY moaysi (MOM) i3 koMOiHOBAaHMM ITiBEICHHSM
TCIUIOTH I OJCPXKAHHS  BHCOKOIIOPHUCTOTO  IIBH/KOBIJHOBIIOBAHOTO
MNPOAYKTY, y TOMY 4YHCJII MOPOIIKiB. 3aBASKA MO>JMBOCTI OTpHMAHHSI
HHU3BKOTO KIHIIEBOTO BOJOTOBMICTY 3a BIMHOCHO KOPOTKHMI 4ac CyIIiHHS B
MOM € anbTepHATHBOIO CyONiMamniifHOMy CYILIIHHIO 4epe3 BUCOKY AKIiCTb Ta
Maji eHeproBuTpaTH [2].

Meta cTarTi — JOCHIPKEHHS BIJIMBY MapaMeTpiB MOTOKY MOBITPS
Ha TEMIIEPaTypy POCIMHHOT CHPOBHHH I1iJl 4ac CYIIHHS 32 KOHBEKTHBHOI'O
IijBe IEHHS TeMJIOTH 10 MacOOOMIHHOTO MOy JIsl.

BukJjax ocHoBHOro martepiany aociiikennsi. OIHUM 3 OCHOBHUX
MOKa3HUKIB SAKOCTI CYIIEHOTO MPOAYKTY € 30epeXeHHICTh 0i0i0TiuHo
AKTHBHUX PCEYOBHH. BelMyuHa BTpaT LUX PEYOBUH BU3HAYAETHCS
XiM IYHUMH DPeaKIiMH, 0 BiIOYyBalOTbCS B MPOMYKTI MiJ 4Yac CyIIiHHA.
IIBUAKICTs HHUX peakKiii 301MbIIYETHCS 3 MIIBUINCHHAM TeMIIEp aTypH
Marepiaidy. 3a KOHBEKTHBHOTO CYIIiHHS TeMmIeparypa MOTOKY MOBITpS i
TeMIepaTypa MaTepialy MiJ 4ac CYIIiHHS Maibke OJHAKOBi, IO OOMEXYyeE
MOKJMBICTh IHTCHCH(DIKAIii MpoIllecy NUIIXOM IIIBUIICHHS TEMIEpaTypH
moToKy moBITPs. Ciig 3a3HAYUTH, MO0 MIBUAKICT, Mepediry XIMIidHHX
peaKIiif 3aJIe)KUTh HE TUTLKH Bil BEIMIUHH TeMIIEpaTypH, aje i Bija yacy il
nmii. ToMy B IeSkuX CyIIWIBHUX yCTAHOBKaX TeMIICpaTypHHH BIUIMB Ha
Martepial 3MEHINYEThCS MIIIXOM YBEACHHS OCIIIOBAaJbHHX PEKHMIB —
KOpOTKOYacHe IepeOyBaHHA Matepially B 30HI BHCOKOi TeMIepatypu 3
HACTYNIHHM HOTo MepeMillleHHs M y 30HY HU3bKoi Temnepatypu [3]. OmHak
peamizallis TAKUX MPOIECiB 0OMEKYETLCSA TEXH IMHOK CKJIAJHICTIO 1 MaJIOrO
yHIBEpCaJbHIC TIO CTOCOBHO BU Iy CHPOBHHHU, [0 BHCYIIY€E€THCS .

CyuriHHA B MacOOOMIHHOMY MOJIyJi € TaKUM CIOCOOOM, 3a SKOTO
KOMIIJIEKC «TeMIlepatypa — Jac Aii TeMIepaTypu» € OUIbII palioHaJbHUM
MOPIBHAHO 3 IHIIIUMH CIIOCOOAMHY CYIITIHHS.
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s KiMbKICHOTO OLIHIOBaHHS IOTO KOMILIEKCY BUKOPHCTOBYE ThCS
Taka XapakTepUCTHKa, SK IHTETpalbHUI TeMMEpaTypHHH BIUIMB Ha
Matepiad y Tpoleci 3HEBOJHEHHs, IO JOPIBHIOE IUIOMIiI TiJ KPHBOi
«temmeparypa — yacy [1] (puc. 1).

Moro 064ncmooTh 3a GOpMy o0

TC
®=[f()-dr, 1)
0
ze © — iHTerpa pHUN TeMIepaTypHUH BB, °C-XB;

f(t) — ¢yHxia 3anexHOCTI TeMmepatypu Martepiajly Big uacy
CYLIIHHS;
T— MO TOYHUIA Yac CyUIHHSI, XB;

T, — TPHUBAJICTh CYIIIHHS, XB.

ty,, °C

ty=7f(v)

o Tc

Puc. 1. Tepmorpama cymiiHHSI POCJIMHHOI CHPOBHHU
B MaCOOOMiHHOMY MOYJIi

Cepennsa iHTerpaibHa TeMIepaTypa MaTepiana 3a 4ac CyIIHHA O
BH3HAYAETHCS K

Op =— )
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Ha ekcmepumeHTabHIA ycTaHOBII [4] JOCHIMKEHO BIUIMB
napameTpiB IMOTOKY TMOBITPSL Ha CEpEAHI0 IHTETpaibHy TeMIepaTypy
Matepiaiy 1miJ9ac CyuriHHsI B MaCOOOMIHHOMY MOy JIi.

CymuiibHa kamepa 1 i3 MacooOMIHHUM MOJYJIeM I MaTepiaiy, 1o
BUCYIIYETHCA, 2 PO3MIIIYEThCS Ha eleKTpoHHHMX Barax 11. TloTik moBiTps,
MiATOTOBIEHNH y Kamopudepi 5, HarHiTaeThcs B CYIIMIBHY Kamepy 3a
JIOTIOMOTOI0 KOMTIpecopa 3 31 3MIHIOBaHOIO YacTOTOIO 0OEpTaHHS JBHTYHA.
Judys3op MexaHiIHO HE 3B’SA3aHUH I3 CYIIIIBHOIO KaMeporo, IO Mae
NMa0ipuHT U1 3MEHIICHHS BTpAT MOTOKY MOBiTps. Temmepartypa B neHTpi i
Ha TOBEpXHi 3pa3ka BHUMIpIOBalacs TepMoONapaMH 1 peecTpyBajacs
CaMONNCHUM NOTeHIioMeTpoM 13.

JlocnmipkeHHS ~ TPOBOVUMCS HAa  MOJCNBPHOMY  Marepiaai B
MacooOMiHHOMY Monymi. [lifBeAeHHS Terja TMOTOKOM TMOBITPS 1O
Martepiady B MacoOOMIHHOMY MOMyJi 3JIHCHIOBAJIOCS KOHBEKTHBHUM
criocobom. Temmneparypa moToKy HoBiTpst mpuiimanacs: 85, 90, 95, 100 °C,
MIBHAKICTH OTOKY MOBITPS 3MiHIOBaacs B Mexax Big 2 o 14 m/c.

Puc. 2. ExcnepuMeHTalbHA YCTAHOBKa 3 MAacOOOMiHHHM MOJYJIeM:
1 - kamepa; 2 — MacooOMiHHMH MOIYJIb i3 POCIMHHOI0 CHPOBHHOIO;
3 — Kkommpecop; 4 — eJeKTPOABMIYH KoMmmpecopa; 5 — kainopudep;
6 — maTpyokmu; 7 — aBroTpaHchopmaTop; 8 — BunmpaMIsY; 9 — BOJLTMETP;
10 — amnepmeTp; 11 — enexrponni Baru; 12 — repmonapu; 13 — morenniomerp
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Ilix wac eKkcIepHMMEHTIB TepMOTpaMH (3aJeXHICTh TeMIepaTypu
Matepiajy BiJl 4yacy CYIIiHHS) (IKCYBajMCsA Ha Tamepi caMOIUCI, MOTIM
0o0pobisymcs, a OTpHMaHI JaHi aNpPOKCHUMYBAJMCS. ATpPOKCHMAIIiS
TIPOBOIMIIACS T10 JIIHOMOM

p
f@)=Yan-4", 3)
n=0

ne P — ctynine moninoma.

InterpyBanHsaM oTpumanoi ¢yskuii (3) oAep>KyBaliud BeJIUYUHY
CepeaHbOro IHTEerpajJbHOTO BIJIMBY Ha Matepiall, a MoTiM 3a Gopmyiomwo (2)
BU3HAYanacsa CepeJHbOIHTErpajbHa  Temmeparypa Og,.  3anexHicTs
CepeAHbOIHTEerpaNbHOi TeMIlepaTypy BiJ NapaMeTpiB MOTOKY IOBITPA
HaBeJieHa Ha puc. 3.

75
Ocp, °C
65
55
t,°C
45
85 9 95 100

Puc. 3. 3asexHicTh cepeAHbOIHTerpaJbLHOI TeMIepaATypu MaTepiany
Bi/l TeMnepaTypH cyIlliHHsI

CrnoctepiraeTecs mpsiMa KOPEIMIis MK TeMIEpaTyporo IOTOKY
MOBITPS 1 cepemHboiHTerpansHOo0 (puc. 3). Ilpm oMy 30UTHIICHHS
TeMIepaTypu TOTOKy moBiTpst Ha 15 °C TmpuBOIMTH JO 3pOCTAHHS
cepeHboiHTerpabHOT TeMmepatypu Ha 25 °C. KopensmiifHoTo 3B 13Ky MK
MIBUJKICTIO TIOTOKY MOBITPS 1 CEpeIHBO IHTErpaib HOIO TeMIIEpaTypor He
BUABJICHO (puc. 4).
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Puc. 4. 3anexHicTb cepelHbOIHTEIPAIbHOI TEMIIEPATYpPH MaTepiaxy
Bi/l INBHKOCTi NOTOKY IOBIiTPs

Jns po3paxyHKy CyLIiHHS B MacOOOMiHHOMY MOJyJi BH3HA4Ya€ ThCS
PIBHHIII MK TeMIIepaTypol0 MOTOKY IOBITPS 1 CepeXHBOIHTETPaIbHOIO
TeMIeparyporo At.
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Puc. 5. 3anexnicTs nepenaay Mix cepeaHbO0i HTErpajibHOI0 TeMIEPATyPOIO
MaTepiajay i mapaMmeTpamMu MOTOKY MOBITPsi:
a— TeMnepaTypH; 6 — IIBUIKOCTI
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BucHoBkn. TaknM YnHOM, BIUTMB ITapaMeTpiB MOTOKY MOBITPs Ha At
nmokazaHo Ha puc. 5. KopemaniliHoro 3B’s3Kky MDK At 1 TeMIepaTyporo
MOTOKY TOBITPS HE BUABICHO. 30UIBIICHHS IIBUIKOCTI MOTOKY MOBITPS Ha
10 M/c mpuBO M TH 10 3MeHIIeHHS At Ha 6 °C.
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