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Lenb uccnedosaHull — aHanumu4yeckoe U amMnupu4yeckoe
ycmaHossneHue 3agucumocmell, Xapakmepusylowux KuHe-
muky paboye2o npoyecca u e2o0 napamempos 0n1si co3daHus
UHHOBAUUOHHO20 npecc-2paHynamopa. 3adayu: nomy4ums
aHanumu4eckue 3agUucuMocmu, Xapakmepusyloujue KuHe-
muyeckue napamempbi NPoUecca yniomHeHUs KoMnosuyudl
8 KOMNPECCUOHHO-(hopMyloweM  ycmpolicmee 8UHMOB020
2paHynsmopa Onsi NPUHAMOoU CMPYKMYPHOU CXeMbl AUHUU
nomyyeHUs npeccogaHHo20 npodykma, a makxe aKcnepu-
MeHManbHbIM nymem nony4ums onmumaribHo-
payUOHasbHbIe 3HA4YeHUs napamempos KOMNPECCUOHHO-
popmyrowezo yana (KOY). Obbekmom uccredosaHus s6/s-
emcs paboyuli npoyecc npecca 8UHMO8o20 muna 01151 nosy-
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YeHus epaHyn u bpukemog nonol YunuHApUYeckol hopMbI.
Mpedmem uccnedosaHull — 3aguUcUMOCMU, Xapakmepu3ayr-
Wue 83auMocesa3b napamempos npecca u KUHemuky yniom-
HeHusi 6efIK080-8UMaMUHHOU KOMNO3uyuu 8 eude KopHe-
KnybHennodHo-3epHosol cmecu. MccriedosaHusi npogodu-
JIUCb Ha 0CHose Memodo8 MameMamuku U hpuknadHol me-
XaHUKU C y4emom (bU3UKO-MEXaHUYECKUX U CMPYKMYPHbIX
nokasameneli UCXOOHO20 CbipbSi U 20MO08020 Npodykma.
PaspabomaHa cmpykmypHas cxema fUHUU NPu20MOBIeHUs
KopHeK1y6HennoOHo-3epHo8bIX  npodykmos, — codepxawel
npecc 0n19 nonydeHus epaHyn u bpukemog nycmomenbHoll
yunuHopuyeckol ¢opmbl. lNlocpedcmeom cucmeMHo20 Ma-
MeMamuy4ecKoe0 aHasu3a, a makxe npukmadHoU MexXHUKU u
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peosoeuU NoMy4eHbl aHanumuyeckue 3asucumocmu, pac-
Kpbigatowjue KUHemuKy YniiomHEHUS, a Makxe 83auMocessb
napamempos paboye2o npouecca npednioXeHHo20 npecca.
OKcnepumeHmanbHbIM  nNymeM nomydeHbl 3HavyeHust dua-
mempa u OnuHbI KOMNPECCUOHHOU Kamepb! npecca, Komopble
Haxo0simcs Ha ypogHe 85 u 135 mm coomeemcmeerHo. [To-
JIY4EHHbIe 3aBUCUMOCMU, @ MaKXe 3Ha4yeHusl napamempos
noseosnsom onpedenume pabomy cCuim cxamusi npu ocywe-
CmefieHuU npoyecca nNpeccosaHus, Komopble Heobxodumsl
npu KoHcmpyuposaxuu ycmpoticme daHHoeo muna. Cogo-
KYNHOCMb NOJTyYeHHbIX Pe3ybmamog U OaHHbIX UCNOMb30-
8aHa npu co30aHuu JUHUU N0 NPoOu38o0Cmey KOPHEKITybHe-
N/I00HO-36PHOBbIX NPECCO8aHHbIX NPO0ykmo8. [aHHas nuHus
npowna npoussodcmeeHHyro nposepky 8 000 «MuC Azpo»
Cepbiwesckozo palioHa Amypckol obnacmu, ede ycmaHog-
JleHa ee 8bICOKas 3(heheKmUBHOCMb C MOYKU 3PEHUS Mame-
puasbHbIX 3ampam U nokasamenell kayecmea npodykma
(npoyHocmb epaHyn U bpukemog Haxodumcsi 8 npedenax
300MeXHUYECKUX mpebosaHui).

Knrouesble cnosa: KuHemuka, npouyecc, yniomHeHue,
npodykm, KOMNO3UYUSI, NPECC-2PaHyIAMOop, KOMNPECCUOHHO-
¢hopmyrowuti y3en.

The aim of the research was analytical and empirical de-
termination of the dependencies characterizing the kinetics of
working process and its parameters for creating innovative
pelletizer. The research tasks were to obtain analytical de-
pendencies characterizing kinetic parameters of the compac-
tion of the compositions in the compression-forming device of
screw granulator for adopted structural scheme of the line for
obtaining compacted product, and also to obtain optimally
rational values of the parameters of compression-molding
assembly (CMA) experimentally. The object of the study was
working process of a screw-type press to produce pellets and
briquettes of hollow cylindrical shape. The subject of the re-
search was the dependencies characterizing the interrelation
between the parameters of the press and kinetics of densifi-
cation of protein-vitamin composition in the form of a root-
club-fruit-grain mixture. The research was carried out on the
basis of the methods of mathematics and applied mechanics,
taking into account physical and mechanical and structural
parameters of raw material and finished product. Structural
scheme of the line for the preparation of root-club-cereal
products was developed, containing the press for the produc-
tion of granules and briquettes of empty cylindrical shape. By
analytical dependencies, revealing the kinetics of densifica-
tion and the interrelation of the parameters of working process
of proposed press were obtained through system mathemati-
cal analysis, as well as applied engineering and rheology. The
values of the diameter and the length of compression cham-
ber of the press being at the level of 85 and 135 mm, respec-
tively, were obtained experimentally. Obtained dependences,
as well as the values of the parameters, allow us to determine
the work of compression forces during pressing process,
which are necessary for the construction of devices of this

type. The totality of obtained results and data was used to
create the line for the production of root-club-cereal pressed
products. This line underwent production testing in JSC ‘MiS
Agro’ of Seryshevsky Territory of Amur Region where its high
efficiency from the point of view of material inputs and indica-
tors of quality of the product was established (the durability of
granules and briquettes were within the limits of zootechnical
requirements).

Keywords: kinetics, process, compaction, product, com-
position, press granulator, compression molding unit.

Bsepenue. B HacTosilee Bpems Haubonbluee pacnpo-
CTpaHeHue rpaHynuMpoBaHHbLIX NPOAYKTOB MONYYUIIA MPecchl ¢
KOMbLIEBOM MaTpuuen, pabounii NpoLecc KOTOpbIX OCHOBaH
Ha YNNOTHEHUM CYXOro WCXOLHOTO Cbipbsi C MpeaBapuUTenb-
HbIM €70 KOHAMLMOHMPOBAHWEM (YBNAXXHEHMEM) BOAOW MIn
napom [1].

[Tpn 3TOM KOMbLIEBOWN NPECC He NO3BOMSET NOMyYaTh rpa-
HyNMbl AvameTpoM MeHee 4,7 MM. [ng nonyyeHus rpaHyn
MeHbLUEro pasMepa B BWAE Kpynku nmpecc cHabxaetcs [o-
MOMHUTENBHO KPOLLWTENEM rpaHyn 1 npocenBatenem [2].

Bce 370 NpuBOAMT K BLICOKON METANMNOEMKOCTU U 3Hep-
rOEMKOCTW MpoLecca NOMy4eHUsi NPeccoBaHHOMO MPOAYKTa
Heobxoaumoro pasmepa.

B aT0M CBA3M MUCCnenoBaHus, HanpaBrneHHble Ha Co3aa-
HWE WHHOBALMOHHbBIX TEXHWYECKUX CUCTEM MO MOMYyYEHMIO
KOPHEeKNyBHeNogHO-3ePHOBbIX NPOLYKTOB B BUAE TpaHyn u
OpuKkeTOB MONOI LNMAMHAPUYECKON (hOPMbI, SBNSIOTCA aKTy-
anbHbIMK.

Llenb nccnepoBaHumiA. AHanuTUyeCKoe 1 AMNUPUYECcKoe
YCTAHOBMEHWE 3aBMCUMOCTEN, XapaKTepU3YIOLWMX KUHETUKY
paboyero npoviecca 1 ero napameTpoB, ANS CO3AAHNS UHHO-
BaLMOHHOrO Npecc-rpaHynsaTopa.

3apauu nccnenoBaHuii:

- NS NPUHSATON CTPYKTYPHOWN CXEMbl NIMHUM NOMyYeHNs
MPEeCcCOBAHHOMO MPOAYKTa C MCMONb30BAHWEM BMHTOBOIO
rpaHynsTopa nonyy4uTb aHanuTUYECKe 3aBUCUMOCTH, Xapak-
TEpU3YIOLLME KUHETUYECKUe napameTpsbl npolecca ynrnoTHe-
HWSI KOMMNO3ULMA B KOMMPECCUMOHHO-(HOPMYIOLLEM YCTPOCTBE
rpaHynsTopa;

- 9KCMEpUMEHTanbHbIM MyTeM MONYYUTb OMTUMANbHO-
paLyoHarbHble  3HaYeHUs NnapameTpoB  KOMMPECCUOHHO-
chopmytoLero ysna (KOY).

PesynbTaThbl uccnegoBaHui u ux obcyxaeHne. Ha oc-
HOBaHMM aHanu3a pesynbTaToB paHee NPOBeAeHHbIX Uccre-
[OBaHWA YCTaHOBMEHO, YTO MPOYHOCTb rPaHyn, NonyYaeMbix
C MOMOLLbIO NPECC-TPaHYNATOPOB PasnnyHoOro TUna (BUHTO-
BbIX, KOMbLIEBbIX U T.[.), B 3HAYUTENLHON CTENEHM 3aBUCUT OT
COCTaBa 1 CBOWCTB WUCXOOHOTO ChIpbs, @ TaKKe CTPYKTYpPHO-
MexaHu4eckux xapaktepuctuk (CMX) komnosuumit, U3 KoTo-
PbIX, B KOHEYHOM MTOre, COCTOMT rOTOBbIA MPOAYKT [1-3].

Ha pucyHke 1 npedctasneHa CTPYKTypHas Cxema fvHUM
MoNyyYeHust rpaHynMpoBaHHO-OPMKETUPOBAHHBIX MPOAYKTOB C
CNoMb30BaHNeM KOpHeKyOHENMoaHO-3ePHOBbIX KOMMO3WLIAI.
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YerpolfictBo a1 u3-
MCIBYCHIIA aHCIIOp- >

, - TP P~ 1Qut) | Havenpuanren- YCTpOHCTBO
THpOBaHIA H OO3MpPOBa- [DaHVISTO c JUIS CYIIKH
HIE  KOPHeKIYOHeIIo- KOMITPECCHOHHO- , rpamyr | n
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do8 dopmyromIM ’
Qih(t)lh Y3JI0M
— 3epHOBEIE KOMIIOHEHTHI g

Puc. 1. CmpykmypHasi cxema IUHUU NPU20MOBIEHUST 2PaHyUpO8aHHbIX KOPHEKTYBHENTOOHO-3ePHOBbIX NPOOYKMO8:
Q1(t), Q2(t), Qs(t), Qu(t) — nodaya ucxodHO20 Chipbsa U NPOOYKMO8 Ha coomeemcmeyrwux amanax ux mpaxHcgopmauyuu; Mp(t)
— NPOYHOCMb 20MOBbIX 2PaHyI

OpHMM 13 OCHOBHbIX HEJOCTaTKOB M3BECTHbIX Mpecc-
rPaHynsTOpPOB ABMSETCH HEBO3MOXHOCTb MOMy4EHWUS TpaHyn
C HU3KAM cofepxaHueM BO3AYWHbIX nop. Ha pucyHke 2

G 4,

SN

/

nMpeAcTaBneHa paspaboTaHHas aBTopamu Cxema mnpecc-
rpaHynaTopa, CHabXEHHOro KOMMPECCHOHHO-POPMYIOLLM
y31OM, NO3BONSAOLLMM YCTPAHUTD YKA3aHHbII HELOCTATOK.

46

A
A-A R=D./2
| / x| Ve
O Ha CYMIKY
_ r=dq/2
Lk | Ic
A

Puc. 2. Cxema npecc-epaHynamopa ¢ KOY: 1 — cmecumens, 2 — euHm npecca; 3 — uamesnbyaowuli ysen;
4 — KOMNpeCCUOHHas kamepa; 5 — maHomemp daeneHus; 6 — opmyrowull ysen

Mpu aTOM xapakTepHol ocobeHHOCTbi0 KOY sBnsieTcs
BO3MOXHOCTb MOMYYEHWUs! MOMbIX PaHyn LMIMHAPUYECKON
hopMbI.

Kak 13BeCTHO, Mpu ynnoTHeHUM maTepuana npogykta B
HEM HaKannuBaeTCs NOTEeHUManbHasi 3Heprist ynpyrux ge-
chopmaLmMit, NOSTOMY MPOMCXOLUT YMPYroe pacliupeHne B
HanpaBneHun NpunoxeHHoro aaenenus [1]. Cxatue oveped-
HOW mopuuK NpogykTa 0DyCMOBMEHO CUNaMn TPEHUS paHee
3anpeccoBaHHOro Matepuana O CTeHkW, a noTomy paboTa
oxatus HoBon nmopumn Acxk AomkHa ObiTb pasHa pabote oT
npeogoneHus cun Tpenus Are [2]

Acx=Are. )]
Paboty cun cxatus npeacTaBum kak

Ack=P-V, 2)

roe P - npunoxeHHoe [OaBneHuWe, CO3LABAEMOE BUHTOM
npecca 2 (puc. 2);

V - 06bem CxmMmaeMoii nopuun matepuana.

[laBneHue, co3naBaemMoe BUHTOM 2, C Y4ETOM €r0 KOHCT-
PYKTMBHBIX XapaKTepucTUK, MpeacTaBuM Cregytowen amnu-
PUYECKOI 3aBUCUMOCTBHO:

P=C-[pg"- e’ % (1=by-p)", ()

roe C — amnupuyeckiit kKoaULMEHT; po — HavamnbHas NnoT-
HOCTb npogykta (ucxogHas); bk — BennuuHa, CBsA3aHHas C
AEKpEMEHTOM K yMeHbLUEHWs Wwara BUHTa, by, = R/Zn; Q-
Yron noBopoTa BUHTA.
Pabota oT gencTBus CUn TpeHUst ANS NPUHATONA CXeMbl
CMecuTens-rpaHynsaTopa onpeaenseTcs 3aBUcUMoCTbI0 Atps:
— ans kamepbl 4:
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2
Arp, = fEP, -5 Ly, (4)

roe f— koahhuumeHT TpeHus:; & ko3 uLmeHT BoKoBOro
paclumpenust; Pyns — naBnexue B kamepe 4; Dk, Lk — onametp
W ONMHa KOMMPECCUOHHOM Kamepbl;

— Ansa dopmytoLlero yana 6:

Arpa=f EPyma:(R=-r2)lc, 5)

rae Pyns — naBneHue B yane 6; R, r — paguychbl B COOTBETCT-
BUM C pucyHkoMm 1 — paspesa A-A; lc — anuHa copmyroLei
kamepbl KOY.

MpupasHuBas 1 npeobpasys BbipaxeHus (2), (4) u (5) ¢
YYETOM BbIpaxeHus (3), OTHOCUTENBHO AaBneHns P nonyda-
em, 4To

P =8C - pyle ™ ?(1— by - ] 7 -
D2 L
¢ W@aW—rﬂk 6)

C [Opyroit CTOPOHbI, YCTAHOBMBLUMICS pPEXuM paboThb
npecc-rpanynstopa Qo XapakTepusyeTcs PaBeHCTBOM

V.
Qer = % =n(R* = r?)pc - v, (7)
roe V — obbem komnpeccuoHHol kamepsl (KK); px — nnot-

HocTb npogykta B KK; t — Bpems npoxoxgeHus npogykTa
yepes KK; pc — nnoTHOCTb NpoaykTa B hOpMyIoLLEM Y3ne; Vo

— CKOPOCTb [ABWXEHWS MpoaykTa B (hopMyloLem yane (cko-
POCTb BbIXOAA NPOayKTa).

MMpuHsB, yTo t=2T/Ws, rOe ws — YrnoBas CKOPOCTb BUHTA,
nonyyaem

_ 2512(R%-r?)pcvc
Df-Li Pk '

(8)

B BbipaxeHusix (6) u (8) NpMCyTCTBYKT COOTHOLLEHMS,

XapakTepusyruwmne Kak COOTHOWEHNE KOHCTPYKTUBHbLIX napa-

Ly, _ Pc _1
METPOB /lc = &, TaK N TEXHONOTNYECKNX /PK = 1ne A
— cTeneHb YNnoTHeHus npogykta. C y4eToM AaHHOro dhakta

ANs BblpaxeHus (8) meem

0,04-DZ-Ly
= > >
t (RZ—FZ)A'VC = tp 1 (9)

roe t, — Bpems penakcauuv matepuana npopyKTa.

3aBucuMoCTb (8) xapakTepuayeT KUHETMKY mpolecca yn-
NOTHEHWS MpOJYKTa 4epe3 B3aMMOCBS3b KOHCTPYKTUBHO-
pexumHbix (Dk, Lk, R, r, vc) n TexHonornyeckux (A) napamet-
POB.

C uenbto 060CHOBaHWS ONTUMaIbHO-PALMOHANBHBIX 3Ha-
YeHUl MapameTpoB MpPecc-rpaHynsiTopa NPOBESeHbI 3KCre-
pUMEeHTanbHble UCCMESOBaHNSA C WUCMONb30BAHUEM ThbIKBEH-
HOrO NPOAYKTA, B3ATOTO B KAYECTBE CBSA3YHOLLEr0 BUTAMUHHO-
ro, 11 3epHOBbIX KOMMOHEHTOB, cofiepxalLux Genku u yrneso-
[bl, XapaKTepucTuka KoTopbix [4] npueseHa B Tabnuue.

Pa3mepHble xapakTepucTukm 3epHa (xm, p<0,05)

Kynetypa (coprosas d, Mm L, Mmm R, Mm r, MM a° h, Mm
CMECh) ’ : ' ' ,
1 2 3 4 5 6 7
Mwennua
i
° 2,0-3,0 5,0-6,0 - - - -
l
FAumeHb WenyLeHHbIR
i
© 3,0-4,0 5,0-7,0 - - - .
1
I
Osec
@ 3,0-4,0 10,0-13,0 . : : _
— ! -
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OkoH4aHue mabsi.

1 2 3 4 5 6 7
Kykypysa
[
? o - - 8,0-10,0 1,0-2,0 45,0-60,0 4,0-5,0

e
Cos
© ] 5,0-7,0 5,0-11,0 . : . :

{

B pesynbtate aKCnepuMeHTa MOMyYeHbl 3MMMpUYeckue
3aBUCUMOCTY (PUC. 3), XapaKTEPU3YIOLLME KUHETUKY MpOLEeC-
ca ynnoTHEeHUs NpogykTa B Buae 6EnKoBO-BUTAMWUHHONM KOM-

no3nummn Yepe3 KOHCTPYKTUBHbIE NapameTpbl KOMMNPECCUOH-
HoM kamepbl — Dk m Ly.

PsMHa
0.6
r\ /
___—_____PT<
|
|
0,3 ;
|
|
|
|
: Dk, MM
60 70 80 | 90 100
|
. S . L
100 130 160 oMM

Puc. 3. 3asucumocmu OaeneHus P& komnpeccuoHHol kamepe om ee duamempa Dy u 0nunbi Ly: P=f(Dk) u P=f(L«)

AHanu3 [aHHbIX 3aBMCUMOCTEN MOKasblBaeT, YTo OnTU-
ManbHO-paumoHancHoe 3HadeHue nokasatens P=0,5 MIa,
KOTOpoe onpesensieTcs 3HauyeHusM1 napameTpoB: Dy = 85 MM
n Lg=135 mMm.

lMpoBeaeHHble McCrenoBaHUs MOMNOXEHbl B OCHOBY CO3-
[aHWs  TEXHONOMMW MPUrOTOBMNEHWS  KOPHeKNybHennogHo-
3EPHOBbLIX NMPOAYKTOB B BUAE NOIMbIX rPaHys M OPUKETOB Lin-
nuHapuYeckon opmbl (puc. 4 u 5).

lMpon3BoACTBEHHON npoBepkon, npoBedeHHon B 000
«MuC Arpo» CepbllieBckoro paroHa Amypckon obnacty,

YCTaHOBIEHO, YTO pa3paboTaHHbI NPecc-rpaHynsTop B Co-
cTaBe nuHuK (puc. 5) obecneymBaeT nomnyyeHne KavecTBeH-
HbIX rpaHyn 1 BPUKETOB C UX MPOYHOCTLIO He Huke Tpebye-
Mo Mp = 93-95 %.

OKCMEPUMEHTOM YCTAHOBIIEHO, YTO ONTUMAIbHLIMU Na-
pameTpamu pabo4ero npoLecca npecc-rpaHynsTopa Ha npu-
FOTOBNEHMM MOTbIX rpaHyn v 6pukeToB sBnsoTcs: A=1,5-2,2,
Dk=60-65 mm, Lk=100-110 mm, Ic=40-50 mm 1 ws=10-11 ¢
npu Qcr=0,0427 kric.
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KopuekyOHemoas 3epHo (TIeHua,
(TBIKBa, MOPKOBb, SYMEHb, OBEC, TOPOX,
CBEKJIa U T.1.) COSI M T.]I.)
, !

3arpyska, u3melnpye- [MoxroroBka (memy-
HUE, pacipeaescHue HIeHue, TepMooOpa-
B OyHKepe, TpaHC- 00TKa U T.1I.)
IIOPTUPOBKA l

v

JlozupoBanue

Jo3upoBanue

A 4 A
CmemuBanue, 1ou3MenbueHue U popMOBaHUE TPaHyIT D Jpyrue KOMIOHEHTBI

* peuenTypsl (coeBas
MyKa # T.J.)

Cymka (opMOBaHHO-BIAKHBIX TPAHYI
®dacoBaHue, XpaHeHHE, peaTnu3anus

Puc. 4. puHyunuansHas MexHono2uYeckas cxema npu2omoseHUs epaHysisima Ha 0CHO8€ KOPHEKITYOHENT00HO-3€PHOBbIX
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Puc. 5. KoHecmpyKkmusHO-mexHomo2u4eckas cxema fUHUU ho npou3godcmey KOPHEKTyOHeNn100H0-3epHOBbIX 2paHy:
1 - mbikea (KKI); 2 — 3a2py3oqHoe ycmpolicmgo; 3 — byHKep U3MeNbYUmernsi; 4 — POmopHOe U3Menbyaiouiee yecmpolicmeo;
5 — byHkep aepezama; 6 — pacnpedenumers; 7 — WHEKOBOE 3a2Py304HOE ycmpolicmeo;
8 — npecc-epaHynamop; 9 — byHkepbI-0o3amopbi; 10 — momok; 11 — cywurnka; 12 — epaHynsim 3amapeHHb Il

BriBoAb! Oblnn nomnyyeHbl aHanMTUYECKME 3aBUCUMOCTM, XapaKTepu-
3yloline kuHeTuky pabouyero mpolecca npecc-rpaHynsTopa,
1. Ha ocHoBe NpUHATON CTPYKTYPHON CXeMbl MPUrOTOB-  COLEPXallero KOMMPECCUOHHYI0 Kamepy W KOMMPEeCCUOHHO-
NEHNs rpaHynMpoBaHHO-OPUKETUPOBAHHbBIX MPOAYKTOB KOp-  (hOPMYIOLMIA y3er.
HeknybHenno[HO-3epPHOBOrO COCTaBa TEOPETUYECKUM MyTeM
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JexnunecKue HayKu

2. JKcnepuUMeHTambHbIM MyTeM 0BOCHOBaHbI ONTUMarb-
HO-paLMOHaNbHbIE  3HAYEHUs! [OMaMeTpa  KOMMPECCHMOHHOM
kamepbl 1 ee AnvHbI.

Mory4yeHHble 3aBUCMMOCTM U 3HaYeHUs MapamMeTpoB Mo-
3BONSOT UCMOMb30BATb MX MPU NPOEKTMPOBAHMUN TEXHONOTUN
N TEXHWYECKUX CPEACTB [N MPOW3BOACTBA KAYECTBEHHbIX
rpaHyn u GpukeToB. Pa3paboTaHHbIil Mpecc B cocTase npef-
NIOKEHHON TMHUW UMEET BLICOKYIO 3(heKTUBHOCTL PaboThl,
MOATBEPKAEHHYI0 MPOBEAEHHON NPOM3BOACTBEHHON MpoBep-
KO
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B.A. Epmonaes

WCCNEQOBAHME NPOLIECCOB BAKYYMHOM CYLLKW MEJA

V.A. Ermolaev

THE STUDY OF THE PROCESSES OF HONEY VACUUM DRYING

Epmonaee B.A. — o-p TeXH. HayK, Aol kad). TennoxnagoTex-
HUK1 KemMepoBCKOro rocynapCTBEHHOMO yHMBepeuTeTa, . Ke-
MepoBo. E-mail: ermolaevvia@rambler.ru

Cmambs nocgsiueHa nodbopy aghehekmuBHbIX PEXUMOS
gaKyymHol cywku méda. MccredosaHo enusHUe MOMUWUHBI
CI0A1 CYWKU U NAIOMHOCMU Mensio8020 Nomoka Ha ghghex-
mugHOCMb 8aKyyMHo20 o0be3soxusaHusi méda. posedeHsi
0nbImbI N0 8aKyyMHoU cywke Méda npu nnomHocmu meniio-
8020 nomoka om 2 do 10 kBm/m2. lNonyyeHbi 3agucumocmu
omHocumenbHol maccbl npodykma om npodomKUMesTsHo-
cmu eakyymHol cywku. C yeenuyeHueM niaomHocmu men-
1108020 nomoka npoucxodum CokpaweHue npodomKumerb-
HOCMU CywKu: npu NAIOMHOCMU Menaogo20 nomoka 2, 4 u
6 «kBm/Mm?2 npodomkxumenbHocms  CYyWKU —cocmaensna
270£10, 240+10 u 225x10 MuH, a npu nnomHocmu menso-
8020 nomoka 8 u 10 kBm/m? — coomeemcemeeHHo 210110 u
195210 muH. [lpu s3mom makxe MeHsiemcs enazocodepxa-
Hue 06e380XeHH020 npodykma: Npu y8eauyeHuU NIomHo-
cmu mensniogoeo nomoka om 2 do 10 kBm/m? oHo MeHsiemcs
om 4,5 00 5 %. [posedeHbi 3kcnepumeHmanbHble uccredo-
8aHUs NO eakyyMHoU cywke mEda npu MonwuHe Cros npo-
Oykma om 5 do 20 mmM. YcmaHO8reHO, Ymo yeenudeHue
monuwjuHbl €105 eiedem 3a coboll nogbiweHue npodomKu-
menbHOCMU CyWKU, yeenuyeHue 8razocodepxaHusi 06e3so-
XEHH020 NpodyKkma U CHUXeHue e20 Kadecmea. O0HaKo npu
3amom ygenu4ueaemcsi npou3goouMenbHOCMb  CyWUTbHOU
ycmaHoeku. Ha ocHogaHuu nposedeHHbIX uccredosanull
bbinu  onpedeneHbl  AhheKMuBHbIE PEXUMbI  8aKyyMHOU
Cywku méda — nNIOMHOCMb Menogo20 nomoka 4 kBm/mz,
monwuHa cnosi npodykma — 15 mm. MéEJ yenecoobpasHo
obessoxugamb npu ocmamoyHom OasneHuu 4+0,5 klla u
memnepamype 8 kamepe 40 ° C. [pu ykasaHHbIX pexumax

Ermolaev V.A. - Dr. Techn. Sci., Assoc. Prof., Chair of Heat-
ing Systems, Kemerovo State University, Kemerovo. E-mail:
ermolaevvlia@rambler.ru

npodomkumenbHOCMb CywKU cocmagnsem 27510 MuH, a
OpeaHorienmuyeckas OueHka Cyxo2o npodykma pasHa 34
6annam u3 40.

Kniouesbie cnoea: méD, eakyymHas CylwKa, 6/1a20C0-
depxaHue.

The study was devoted to the selection of effective modes
of vacuum drying of honey. The effect of drying layer thick-
ness and heat flux density on the efficiency of vacuum dehy-
dration of honey was studied. The experiments on vacuum
drying of honey with heat flux density from 2 to 10 kW/m?
were carried out. The dependences of relative mass of the
product on the duration of vacuum drying were obtained. With
increasing heat flux density, drying time was shortened: at
heat flux density of 2, 4 and 6 kW/m2, drying time was 270
10, 240 + 10 and 225 + 10 minutes, and with heat flux density
of 8 and 10 kWirespectively 210 + 10 and 195 £ 10 minutes.
It also changed the moisture content of dehydrated product:
with an increase in the heat flux density from 2 to 10 kW/mz, it
varied from 4.5 to 5 %. Experimental studies on vacuum dry-
ing of honey with the thickness of the product layer from 5 to
25 mm were carried out. It was found out that increasing the
thickness of the layer entailed the increase in the duration of
drying, an increase in the moisture content of dehydrated
product and the decrease in its quality. However, under these
circumstances the productivity of drying device increased. On
the basis of conducted studies, effective modes of vacuum
drying of honey were determined — heat flux density of
4 kW/mz, the thickness of the product layer — 15 mm. It was
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