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PO3PAXYHOK BTPAT TUCKY AITAPATA 13 3YCTPIYHUMH 3AKPYYEHUMHU
INIOTOKAMM IICJISA BIOCKOHAJIEHHSA IS XAPYOBOI ITPOMUCJIOBOCTI.

3a 1onoMororw MeToAMill po3paxyHKy B. bapra i3 3acTocyBaHHSIM METOIB pO3paxyHKY HOJIB
MIBUJIKOCTI iHIMMX aBTopiB [1,2], TimpaBnidyHAi OMip €KCHEPUMEHTAIBHOTO BUXPOBOTO IHJIOBIIOB-
moBaua AB3II niamerpom 100mMM ckiianae:

a) BXIIHUH OMip, BKIIOYat0uu nepudepiitauii Buxop (MOTiK):

APBX:g(Ua*I'a_Ui*I"erUiZ)_ (1)

1 ra

ne U, - niniliHa mBuakicTs Ha cTinnl A33II; 7, - pagiyc anmapata;
p - rycTuHa noBitps; U, - NiHIHA IBUIKICTh HA MEXI1 PO3ALICHHS ITOTOKIB;
T, =y, - PaliyC rpaHuLli PO3/IiIEHHS TIOTOKIB;
0) omip BUXO.y 13 amapaTa (BiJl HEHTPATIHLHOT'O BUXOPY 10 BUXITHOI TPYOH):
T
2 V. V,

ae V.- ocboBa MIBUAKICTH Y BHYTpimHbOMY BHUXOpi; K - koedinient (K=4,4 — unninapuunuii ana-

2)

paT 3 TaHreHIianbHUM BxoJi0oM; K=3,4 — yniTounuit BXin).
1. ButpaTu TUCKY 110 BTOpMHHOMY KaHaiy Ha Bxozi A33I1:

APax, = 121 {5’92 *0,05_9,8"+0,03 +9,82} —58,3411a. 3)
2 0,03 0,05
2. Butpatu THCKy 110 BTOpUHHOMY KaHaiy Ha Buxozl A33I1:
1,21 5 * 98,
APBuX, = 5 *7,96 {4 4(7 96)3 (7,96) }:280,51754. 4)
3.3aranpHi BUTpPATH THCKY IO BTOPHHHOMY KaHAITy:
AP, = APex, + APBux, = 58,34 +280,5=338,84/1a . (5)
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4. BuTtpatu THCKY 110 TIEpBUHHOMY KaHairy Ha Bxoai A33I1:

2 2
APax, = 221 425°20.05 7 *0.05 0|3 577, 6)
2 0,03 0,05
5. Butparu TucKy no nepBUHHOMY KaHairy Ha Buxosi A33I1:
4
APBux, = 1’221 7,96 {4,4 *0,93 +O,92} =177,711a. (7)

6.3arajpHi BUTPATH THCKY IO IGPBUHHOMY KaHaJi:

AP, = APex, + APBux, =30,07+177,7 =207,81la . (8)
3arajpHi BUTPATH TUCKY.
Teoperuune 3HaU€HHS BUTPAT THCKY:

2 2
AP, :§T*p*vza :19,8*1,21*2’8

=94/7a. 9)

Shandyba A.B., Artyukhova N.A., Sumy National Agrarian University

RATIONAL HOT AIR CONSUMPTION UNDER MULTISTAGE DRYING OF GRAIN
MATERIALS IN FOOD INDUSTRY

ABSTRACT. This report deals with a theoretical approach to the multistage drying system for
grain materials in food industry. The optimum hot drying air rate was evaluated under limited ener-
gy consumption. It was founded that the more effective stage demands more share of drying air rate
according to mass-heat transfer intensity parameters.

1. INTRODUCTION

The multistage drying with differential distribution of hot/dried air on the stages is an efficient
system for energy-saving. The typical example of this process refers to drying of grain materials in
food industry. The cascade method developed in some works [1-4] utilizes the matter balance and
kinetic equations under unequal efficiency and mass-heat transfer parameters of every stages (Fig-

ure 1).
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Figure 1. Schema of multistage drying with differential hot air distribution on stages

2. DRYING WITH DIFFERENTIAL HOT AIR DISTRIBUTION ON STAGES
Assuming that moisture zones volume are identical ¢, # idem on the every stage but the heat-

mass transfer Fourier numbers are unequal Fo, = 4,7, # idem we can find the optimal hot air distri-
bution for maximum efficiency [4,5]. In other words, it is aimed to define the fresh hot air feeding

for every stage to deliver the minimum relation —*- = min under limited hot air consumption
X,
0

. N
0, =0, =const (1)

1
and efficiency of drying process depends in a complex way on the heat-mass transfer parameters
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00O «TPU3» (ToBapuiliecTBO pealv3allud WHXEHEPHBIX 3a7ad) OOBEIUHSET
KBTM(PUIIUPOBAHHBIX CHEIUATUCTOB B 00JACTU HEHTPOOEKHBIX MAILUH, UX CHCTEM
1 y3710B. Hauano npon3BOACTBEHHON neATENbHOCTH npeanpustus — 1990 rox.

Nmeer ceprudukar Ha mpoBeaeHHE padOT B XUMUYECKON, HEPTEXUMUUECKOU U
ra3o0BOIl MPOMBIIIJIEHHOCTH MO MPOEKTUPOBAHUIO, PEMOHTY, MOJEPHU3ALMHA U JKC-
IUTyaTaluy, aBTOPCKOMY HaJA30py 3a U3TOTOBJIEHUEM, UCIIBITAHUEM, ITyCKOHAJIAIKE U
BUOPOAMArHOCTUYECKUM 00CIIEI0BaHUSAM HACOCHOT0, KOMIIPECCOPHOTO, TYPOUHHOTO,
TypOOT€HEepaTOPHOT0, Ta30BOr0 OOOPYJIOBaHMS, UX OTICJIBbHBIX Y3J0B U CHUCTEM
YIPaBJICHUS.

OCHOBHOI BHJI JEATEIBHOCTH - MOJEPHHU3aLUs KOMIIPECCOPHOTO M HACOCHOIO
00opynoBaHUs 1O COOCTBEHHOM TEXHOJIOTHUHU. B HacTosIIee BpeMs YCIEITHO SKCILTY-
atupyrorcsa 6osee 130 HauMeHOBaHMM IIEHTPOOESKHOTO 000PYI0BAHMUSI, TTPOIIIEIIETO
MoOZEpPHU3AUIO N0 TeXHOJIOTHH « TPU3». Pe3ynbraTel sKcIuTyaTallii MOATBEPKAAKOT
BBICOKYIO0 9KOHOMHUYECKYIO 3(P(EKTUBHOCTh U HAJEKHOCTh MOJACPHU3UPOBAHHBIX ar-
peraTos.

COBMECTHO € KPYMHBIMU XUMUYECKUMHU M HE(YTEXUMUUYECKUMU MPEANPUATUIMU
VYkpaunsl 1 Poccun HakoTuieH OrpOMHBIN MTPAKTUYECKHAM ONBIT MO AUATHOCTHKE, TO-
BBITIICHUIO () PEKTUBHOCTU U HAJIC)KHOCTH LIEHTPOOEIKHOTO 000PYyI0BaHUS, KOTOPHIi
IPEJICTaBJICH B LIEJIOM psifie MyOauKanui, a TakKe B JOKJIaJaX Ha OTPACIEBBIX, MEX-
OTpaclieBbIX U MEXAYHapOIHBIX CeMHHapax MU KoHpepeHIUsXx. KoHcTpykTopckue
pa3pabOTKM 3alTUIIICHBI TATEHTAMHU.

«TPU3» sBnsieTcss ydypeauTeneM W OpraHu3aTopom ceMuHapa «be3omacHocTb
JKCILTyaTallii KOMIIPECCOPHOI'O U HACOCHOTO 000pY0BaHUs», OCHOBHAS LIEJIb KOTO-
poro - BO300OHOBUTH TPAAMIIMIO €XKErOJHBIX COOpaHMI IJIaBHBIX MEXaHUKOB IpE.-
OPUATUN XUMHUYECKON U HEPTEXUMHUUYECKOU MPOMBILIUIEHHOCTH.

Hamumuy nocToSHHBIMU 3aKa34YMKaMU SIBISIIOTCSA:

- Onecckuil IpUNOPTOBBIN 3aBOJ;

- koHuepH «Ctupon» r.I'opnoBka;

- OAO «/InenpoA30OT» r./lHenpoa3epKUHCK;
- HAK «A30T» r.HOBOMOCKOBCK; U JIpyTHE.

B cBoeit pabore «TPU3» nmpumeHsieT cOBpeMEHHOE AMArHOCTUYECKOE 000py/10-
BaHME, PACIOJAracT MOIIHOW KOMIIBIOTEPHOW CEThIO M MaKeTaMH OPUTMHAIBHOIO
IPOrpaMMHOr0 oOecredeHusl Ui IPOBEJACHHsI BCEX BHUJIOB MPOYHOCTHBIX, TUHAMU-
YECKHUX, TEIUIOBBIX, FA30JMHAMUYECKUX U JIPYTUX BUIOB pacueToB. KOHCTpyKTOpCKas
JOKYMEHTAIUsI BBINOJIHAETCS C HMCIOJIb30BAHHEM COBPEMEHHBIX IpaUUECKUX CH-
CTEM.

[IpennpusiTie TMHAMUYHO Pa3BUBAETCA, IOCTOSHHO HApalIUBaeT 00BEMBI MIPOU3-
BOJICTBA U pacliupsisi COOCTBEHHYIO MPOU3BOJICTBEHHYIO 0a3y.




