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AHHOTaums. B pabote npeAcTas/ieHbl pesysibTa-
Tbl TEOPETUYECKMX WCCMEeJOBaHUA U3MEHEHUs AaBne-
HUA B Auddy3ope CNOXHOIO Npouna ana OByXLUHe-
KOBOrO YN/IOTHUTENS PacTUTENbHOIO Cbipbs. ABTOPOM
npefiaraeTca pasfenmts auddysop Ha fBe yacTu, a
VIMEHHO Ha HauaslbHYI0 paboyyto 30HY 1 pabouyto 30HY
Andidysopa. Janee B KaXaoi U3 YacTel aHam3mpyroTes
BO3HMKAIOLLME YCUMA U NPOTUBOLEACTBUA. Hauanb-
Has 30Ha npeacTasnseT coboii opMmy M3 ABYX COBMe-
LLEHHbIX UMIMHAPOB. HenocpeicTBEHHO B HauaslbHOM
30HE 3aBepLUAETCA MPOLECC CKPYUMBaHUA 1 OCYLLECTB-
NseTcs NPOLECC TPaHCMOPTMPOBKY KO BTOPOIA paboueit
30He. [103TOMYy B Hauya/bHOM 30He YUUTbIBAIOTCA TO/b-
KO YCWNUA Ha TPEHWE O BHELLHIOI MOBEPXHOCTb FO-
nosku. Torga Kak BTOpas 30Ha MpefcTaBisieT coboii
COBMeLLiEHNe [BYX YCEeYeHHbIX KOHYCOB. VIMEHHO BO
BTOPOI 4aCTW M MPOUCXOAUT YM/IOTHEHWE PacTUTENb-
HOro cbipbsi. Bo BTOpOI yacTn gndidysopa yunTbiBa-
HOTCS YOKE U YCWUUs 3aTpadvBaeMble Ha MpeofoneHue
He TONbKO BHELUHEro, HO W BHYTPEHHEro TPeHWA.
BHyTpeHHee TpeHWe TakKe BO MHOTOM 6Yy[€eT 3aBUCETb
M OT BWAA PaCTUTENBHOMO Cbipbs, 3aKNafblBAEMOro Ha
XPaHeHWe, 1 OT BIXKHOCTU PacTUTENIbHON Macchl, 00y-
CIOB/EHHOM CTafweli y60pkn KynbTypbl. MonyyeHHble
[JaHHble M03BOJIAT OLEHWUTb YPOBEHb 3aTPAaT SHEPruM Ha
YN/IOTHEHWE PACTUTENBHOIO CbIPbA COCOBOM CKpYUu-
BaHUs. B CBOIO ouepefp, 3HepreTnyeckas OLeHKa npo-
Lecca YMIOTHEHWA MO3BO/SET MPOM3BECTU pPacyeThl
YAe/NbHbIX 3aTPaT Ha NPOV3BOACTBO KOHCEPBMPOBAHHbIX
KOPMOB C BbIXOOM Ha Ce6ecTOMMOCTb OMpeae/ieHHO
NPOAYKUMM >KMBOTHOBOACTBA, HAnpumep, MO/OKa.
VIMeHHO 3TW nokasatenn fafyT OLEHKY Lenecoobpas-
HOCTW MPeLJ/IOKEHHOW pPa3paboTKM W JanbHelLero
BHeApPeHWs JaHHOM TEXHONMOTrMM MpK 3aKnagke pacTu-
Te/bHOrO CbIPbS Ha XPaHeHVe.

KnioueBble cnosa: [ABYXLIHEKOBbIA YMNIOTHU-
Tefb, pacTUTeNbHOE Cbipbe, ANDdY30p, CAOXKHbIA Mpo-
(hunb, CKpPyUMBaHMeE.

NMOCTAHOBKA MPOBJIEMbI

BaXXHbIM yCNOBMEM KayeCTBEHHOIO COXPaHeHWs
pacTUTENBLHOTO ChIPbs ABSETCA M30eXKaHWe pa3BUTUS
MaToOreHHON MUKPOQIopbl. STOW LEeAM MOXHO [f0-
CTWYb MyTEM MNpPeAOTBPALLEHUS KOHTAKTOB pacTu-
TENbHOIO Cbipbsi C BO34YXOM (KMCNOPOAOM) U Ao6aB-
NEHVEM KOHCEepBaHTOB Pa3HOro MpoucXoXgeHus [1-
4]. Ha coBpemMeHHOM 3Tane 3aMKCUPOBAHO O4YeHb
MHOrO MONbITOK CO34aHWs YCMOBUIA Ans nNpefoTBpa-

LLEeHNA MOPYM PACTUTENBHOMO Cbipbsi BO BPEMS XpaHe-
HUs [5-7]. K 3aTum ycnoBusM cnefyetr OTHECTM Kak
XUMWYECKMEe C€nocobbl, Tak UM MexaHudeckue. Oue-
BWAHO, YTO OLHVMM M3 BaXKHbIX (DAKTOPOB, KOTOpbIE
BUAKOT Ha KayecTBO XPaHEHWsl, AB/SETCS Hamuune
MOBBILLEHHOTO coflepXkaHuns Bnarn. C 0fHOW CTOPOHbI,
BbICBOOOXEHHYIO Bfary nocse U3Mesib4eHuss MOXHO
0TBeCTW abcopbeHTaMu, C APYroil CTOPOHbI, YPOBEHb
Blarn [LO/MKEH OCTaTbCA Ha OMpefesieHHOM YPOBHe.
TO ecTb, B3r/IAHYB Ha YMPOLLEHHY npobrnemy, cre-
JyeT 3aMeTUTb, YTO HEOOXOAMMO MaKCUMa/bHO YBe-
NNYNTL OBBEMHBLIA BEC MOHOMMTA AN BbITECHEHWS
Bo3gyxa (KaKk MOXHO MIOTHEE Y/IOXWUTb PacTUTE/b-
Hble 4acTUUKKM), MPUYEM YCUNUS YMIOTHEHMA He
[OMKHbI MPeBbILATL AaBfieHne Typropa KneTok pac-
TeHus. [na 3TMX Ueneid MCMoMb30BaIM Pas/inyHble
NPUCNOCO6NEHNS, TakMe Kak TruapaBInyeckme npec-
Cbl, LWTaMmmbl, PYIOHHbIE W THIOKOBbIE Mpecc-
noao6opLUMKN 1 ToMY noaobHoe [8]. OaHako Hambo-
Nee LienecoobpasHbIM C TOUKM 3pEHNS 3HEPrOeMKOCTM
N METa//IOEMKOCTM BCE XK€ CUUTAIOTCA BUHTOBbIE
npucnocobneHns B pasHoO6pasHbIX MX MPOSIBIEHNUSAX
[9-11]. Mpwn ncnonb3oBaHUM B KayecTBe MpeccytoLle-
ro opraHa LUHEKOB WM BUHTOB BO3HMKAaeT npobiema
COrnacoBaHNs reoMeTpUYecKMX napameTpoB (opMbl
npecca u auddysopa [12]. Micxoas us toro, yto nna-
HUPYETCA MPUMEHSATb ABYXLUHEKOBbIA YMNIOTHUTENb,
Andy3op AOMKEH UMETb (hopMy, MPUGIVIKEHHYO K
KOHYCY, HO paclUVMpeHHY B FOPM30HTa/IbHOM NJioc-
KOCTW. IMeHHO 3Ta thopma auddy3opa CMOXeT obec-
neynTb MPOLECC MELEHHOIO BbIXO4A M3 LLIHEKOB pac-
TUTENbHOTO Cblpbsi U Aa/lbHEMLIero MocTeneHHOro
YMIOTHEHUS MPW YMEHBLUEHUM MOMEPEYHOro nepece-

Puc. 1. ¥YnnotHeHue pacTUTENbHOTO Cbipbs B
[BYXLUHEKOBOM YNNOTHUTENe

Fig. 1. Plant material compaction in twinscrew
compactor
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AHANN3 MOCNEAHVX NCCNEAOBAHUN
MNYBIANKALUNA

Mpn NpUMeHEeHUN MPECCYHOLMX YCTPOWCTB YrKe
M3BECTHbI WCCMEAOBaHWA, FAe UMeNo Mecto 060CHO-
BaHMe (hopMbl hopmupytoLero anemeHTa [12-]. B
3TMX paboTax 060CHOBaHbI pasHble (HOPMbI, & UMEHHO
UMMVHAPUYECKAs, KOHMYeCKas, nupamuganbHas W
(hopMbl  cnodkHOro npotunnsd. OfHaKo MpPUMEHEHWE
3TMX (hOPMMPYIOLLMX 3M1EMEHTOB NpK 3aKiafblBaHUM
YM/IOTHAEMOrO  Cblpbfl Ha XpaHeHuWe ¢ MOMOLLbIO
[BYXLUHEKOBOr0O YN/IOTHUTENS HelenecoobpasHo. 310
CBA3aHO C HEOOXOAMMOCTbIO MOCTEMNEHHOrN0 YMEHb-
LIeHMA NAOLaaM MOMepeyHoro CeyYeHWsi WCXOLHOro
OTBEPCTUS CO BCEX CTOPOH C OAUHAKOBOW WHTEHCWB-
HOCTbHO.

Hwxke npeg/ioxxeH GOpMUPYHOLWWIA 371EMEHT, KO-
TOPbIA MO3BOAUT, MOCTEMEHHO YMeHbLUas MoWwaib
MOMEPEYHOr0 CEYEHNSI UCXOLHOTO OTBEPCTUS, PaBHO-
MEPHO COXWMMaTb PacTUTENIbHOE CbIpbe, MOCTENEHHO
BbITECHSI1 BO3AYX, KOTOPbI/A OCTasics B pacTUTE/IbHOM
Cblpb€ BO BpPEMSA CKPy4MBaHMS B ABYXLIHEKOBOM
ynnoTtHutene [16-18].

MOCTAHOBKA 3AJAUYN

Llenb paboTbl - 060CHOBaTh (hopmy anddysopa
01 [BYXLIHEKOBOTO YNNOTHUTENA PacTUTENbHOIO
CbIpbA U TEOPETUYECKM WCCNef0BaTb XapakTep WU3Me-
HEHWSs [aB/IeHNsA B KaHasle COXKHOro Npopuas.

M3NOXXEHME OCHOBHOIO MATEPVANA

Ba)XHO/ COCTaBMIAOLLEA OMpeAeneHnss MOLLHO-
CT ABYXLUHEKOBOrO YMJIOTHATENS, KPOMe PacxofoB
3HEPr1M Ha TPaHCMOPTUPOBKY PacTUTENIbHOIO ChIpbS,
€CTb OMnpefeneHve AaBneHnst B paboyem KaHane ¢op-
MUpPYIOLLEro anemeHTa. Kpome TOro, OT paBHOMEPHO-
CTW pacnpegeneHuns aBneHust B paboyeM KaHasle 3a-
BUCWT M Ka4YecTBO MOJYYEHHOro B pe3ynbTaTe XpaHe-
HWS PaCcTUTENIBHOTO ChIPbS.

Kak cBMAeTENbCTBYIOT Npefblayline uccnemo-
BaHMWs, 3HaYeHMS KO3(PULMEHTOB BHYTPEHHErO (/8) W

BHewHero (/) TpeHus pacTUTENbHOMO Chipbsi B OMpe-
[eNeHHON CTeneHn SBNAKTCA (PYHKUMAMU [aBNeHUs
[12]. NMoaTomy LenecoobpasHO OTAENbHO paccmaTpu-
BaTb KaXKAbl/i y4aCTOK, MPUHUMAA CpefHve 3HaueHus
KO3(p(pULMEHTOB BHYTPEHHero (/B) n BHelwHero (/)
TPEHWS, YUNTbIBasA, YTO OHU N3MEHSIOTCS B 3aBUCMMO-
CTW OT faBneHnsa. Cuctema ycwiuid, KOTopble Aeii-
CTBYIOT Ha Bblje/IeHHbIE 3/IEMEHTapHbIE 06BEMBI 3TNX
y4acTKOB, NpmBegeHa B Tabnuue 1 v Tabnuue 2.

HauasibHas 30Ha ronoBKM ABYXLUHEKOBOrO npec-
ca MpUHMMAET (IOpMy [BYX COBMELLEHHbIX LNH-
[POB, COeAMHEHHBIX NPAMOYrOfbHUKaMW 415 NNaBHO-
ro rnepexofa pacTUTENbHOIO Cbipbsl U3 LLIHEKOBOW Ya-
CTW B (hOpPMUPYHOLUMIA 371eMeHT. OObIYHO 3TOT Yyua-
CTOK MMeEeT cyry6o "HakonuTenbHbIA" 1 "TpaHcnop-
TUPYIOLLMIA" XapakTep. 3TO MpoMCXoguT 6narogapst
TOMY, YTO pacTWUTENlbHOE Cbipbe MOMajaeT Cloga Ydke
CTPYKTYPUPOBaHHbLIM 1 B HEKOTOPOW CTEMNeHW ynsoT-
HeHHbIM [19, 20].

Ha 3TOM y4acTke MOXHO CUWTaTb, YTO 3HEprus,
KOTopas nepejaeTca pacTUTENbHOMY CbIpbto, TPaTUT-
CA TONIbKO Ha NPeofosieHVe BHELLHErO TPEHWS MO Mo-
BEPXHOCTU FO/10BKU. Mpn 3TOM Ha 06BEM pacTuTeb-
HOFO CbIpbsi, KOTOPOE HAaxXOAWTCS B CepeauHe, fei-
CTBYHOT YCUNNA, NPeACTaBNeHHble Ha puc. 2 B Tabn. 1

MoCKONbKY Cymma YCWUnuiA, KOTOpble AeNCTBYHOT
MO OCK X, PaBHSETCA Hy/0, NOCMe MaTeMaTUYeCcKMX
npeo6pa3oBaHuii NOMYUYUM BbIPaKEHWE, KOTOPOE Bbl-
rNAANT Kak:

Ap_4/(A +a-P) Al

TID+4HD ‘ D

roe p - ycunus, KoTopble 4eNCTBYIOT Ha OnpefeneH-

HOM y4acTke, H - paccTosHWSt MeXay OCAMM LWNH-
apos (puc. 1), £5- guameTp UmnuHgpa.

MpouHTerpuposas 3asucumocTts (1) ot - b/2,
rge p = pb 4o + b/2, rge p = p2 nonyymm, 4To Benu-
YMHa [aBfleHUs B KOHLE y4YacTKa CO CTOPOHbI LUHeKa
MOXXHO NPeSCTaBUThL B BULE BbIPaKEHUS:

MH+KP)
nPg+HP

P2 =P @)

Tabnuua 1. Cxema ycwnuid, KOTOpble AEWCTBYHOT Ha 3/EMEHTapHble 06bEMbl PACTUTENIBHOTO ChIpbS

YN/JOTHSAEMOTO B paGoueii 30He roMoBKY

Table 1. Scheme efforts acting on the elementary volume of plant material that is compacted in the

working area of the head

dopwma KaHana Ycunumsa Mnowanb
Fi=1 p +yl Ax=A2= " - +HD
Ap A3=Ad- AD AL .
F2= P~ ab=ab=hal 9
F3=
Fa = Fmoas AR
FB=AP .
Puc. 2. Cxema ycwunuid, KOTOpble F6 = Fg2 = Afip

[EeNCTBYIOT B rO/I0BKE
Fig. 2. Scheme efforts acting in the
head
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Table 2. Scheme efforts acting on the elementary volume of plant material that is compacted in the

working area of the diffuser

dopwma KaHana Yeunua Mnowanb
Apn P2
- =4 pay voEHy, .
4=41 4 =+ "9
AL a4 xr(D +d)-AL
- - 2cosa
4 =Ap.
AL(H +h)
FS=Fmep=4JP. 4=4 - 2 cos?
Fe=Kep=Afp. A - 2/SL(b+h) +Tta/sL .
=g 1 )
7 Mo e e BHyiBHbN- 2 g

Puc. 2. Cxema ycunuii, KoTopble
[eicTBytoT B andidysope

Fig. 2. Scheme efforts acting in the
diffuser

x[D2aDd-2d)
12

n L(6xD2-3x2i3-24dh2A6xD-24bdh-6xbd2-\U d 2v2>xD1d A2x el A2WHbA2WHh -x D Z negeHAxDfngeHIA\2xDHd) (34
2~ 1 6(xD2A2HDA2dh) (2b-+2h+xd) '

O6bIYHO MPOUANPYIOLLMIA YHaCTOK NPUGAMKEH-
HO HamOMWHaET CO60W LMNMHAP, KOTOPLIA C ABYX CTO-
POH MOZ OnpefeneHHbIM YI/10M OCECUMMETPUYHO YCe-
YeH HaKNOHHbIMW M/IOCKOCTAMW, OfHAKO B Hallem Ciy-
yae nNPOUAMPYIOWMIA UM HOPMUPYIOWMIA  Y4acTOK
(andhdpy3op) BLITNAAMT, KaK YCEUEHHbIN KOHYC, KOTO-
pblii pasgenMnu nononam, U Mexgy STUMU YacTAMU
YCTaHOBW/IN [iBe NNaCTUHbI NOZ YI/I0M HaknoHa KOHyca
(pvc. 3 B Tabn. 2). B Hawem cnyuyae, [AeiCTBYHOLLME
ycunus B 3TOM YacTu TPaTATCA Kak Ha NpeofioneHvie
BHELUHEr0 TPEeHUs PacTUTENbHOTO Chipbsi MO CTEHKaM
onysopa, Tak U Ha BHYTPEHHee TPeHWe pacTUTeSlb-
HOro Cbipbsi, KOTOPOe 06pasyeT NnacTUYecKyto aetop-
MaLmio B Macce.

Takvm e 06pa3oM, aHaM3npys CyMMy AeicTBy-
IOLLMX YCU/IMIA MO OCK X, KOTOpble BYAYT paBHATLCA HY-
M0, Noc/e MaTemaTuyecKnx MpeBpaLleHnii U UHTerpu-
POBaHWS MONYYUM BbIpaXKeHWe, KOTopoe GyAeT BbIrns-
[etb Kak (3). Monyuns BbipaXeHue A58 onpefeneHns
yCunuiA ConpoTuBEHNS B Auddy3ope 1 umes Koadgu-
LIMEHTbI BHYTPEHHEro COMPOTUBIIEHUS U TPEHWUS NO Me-
Ta/IIM4YECKON NOBEPXHOCTW MaTepUaoB PacTUTENbHOIO
MPOMCXOXAEHWS, He CMOKHO paccumTarb MOLLHOCTb
npvBoga 060pyAoBaHUsA 4N YMNIOTHEHUS PacTUTEbHO-
ro CbIpbs.
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GROUNDING OF DIFFUSER FORM OF THE
TWINSCREW COMPACTOR AND
THEORETICAL RESEARCH OF PRESSURE
CHANGING

Summary. The results of theoretical research of
changing pressure in the complex profile diffuser for
twin-screw compactor of plant materials are presented
at the paper.

The author proposes to separate the diffuser in two
parts, in particular for the primary working zone and the
diffuser working zone. Further, emerging efforts and
counteractions and are analyzed in each of the parts.
The primary zone is the form combined of two cylin-
ders. The process of twisting is completed directly at the
primary zone and the process of transporting to the se-
cond work area is performed. Therefore, in the primary
zone the efforts on friction to the head outer surface on-
ly are taken into account. The second zone is a combi-
nation of two truncated cones. The plant materials are
compacted exactly at the second part of the diffuser.
The efforts spending to overcome not only external but
also internal friction is already taken into account at the
second part of the diffuser. Internal friction will largely
depend on the type of settable for store plant material
and the humidity of plant matter caused by harvesting
stage of crops.

The obtained data will allow estimating the energy
consumption for compaction of plant materials by twist-
ing. For own turn, the energy estimation of the compac-
tion process enables the calculation of unit costs for pre-
served feed production with access to the cost calcula-
tion of certain livestock products for example milk. Ex-
actly these indicators will evaluate the expediency of
proposed development and the further introduction of
this technology for setting the plant material to storage.

Key words: twin screw compactor, plant material,
diffuser, complex profile, twisting.



