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INPOU3BOJACTBE TBEPJOI'O TOIIVINBA B BUJAE bBPUKETOB NJIN
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B pabome uznooicennvie nymu cHUdICeHUs, IHEPLO3AMPAM NPU NPOU3BOOCMEE MBEEPA020 MONIUBA U3 OUOMACCYL
6 8UOe OpUKemos Uiy neiiem nymem npumMeHenus moHkozo nomony. Ilpusedena oyenka pacxoooe s1eKmposHepeuul Ha
usMenbyenue OUOMACCHl yOapom u CIMUpaHuem.

The paper ways to reduce energy consumption in the manufacture of solid fuels from biomass in the form of
briquettes or pellets by applying a fine grind was described. The estimation of energy consumption for grinding of
biomass impact and abrasion was presented.

ITo 3aka3y HaunonanbHOro areHTcTBa YKpauHbl o Bonpocam obecniedueHus 3hpexTUBHOro
UCIIOJIb30BAHUS JHEpPreTHUecKkux pecypcoB WHcTuTyTOM TexHuuyeckoil ternodusuku HAH
VYkpaunsl B 2008 roay Obl1 HCClIEOBaH M IMPOAHATU3UPOBAH IMOTEHLMAT HETPAJAULMOHHBIX U
BO300OHOBJIIEMBIX MCTOYHUKOB SHEPIrUU U BBHINIOJHEHA OLIEHKA CEJIbCKOXO3SHCTBEHHBIX OTXOJIOB,
OTXOJIOB JIepeBOOOPAOOTKH, SJHEPIe€TUUECKUX KYJIbTYp, Onoausesns, OuostaHosia, 6uorasa ¢ 0TX0J10B
KUBOTHOBOJACTBA, Topda [1]. Kak mokazamm pacderbl 3KOHOMHYECKHN TOTEHIIMAJI OHMOMAcChl B
YKpauHe, TOCTYHOM ISl MOJYYCHUSI SHEPTUU, COCTABJSAET 27 MIIH. TOHH YCJIOBHOIO TOIUIMBA Ha
rox [2].

AnbTepHaTHBOM 0TX01aM JIepeBo0OpabOTKU JUIsl IPECCOBaHUS TOILIMBHBIX I'paHyIl (TIEJIJIET)
SIBJIIFOTCSI CEJIbCKOXO3SIICTBEHHBIE OTXOJbI (COJIOMA, Jy3ra 3€pHOBBIX KYIbTYp, pHCa, KYKYpY3bl,
nojaconHeyHuka). CenbCKOXO3UCTBEHHBIE OTXOAbI MOTYT OBIThb 3HAUUTEIbHBIM HCTOYHHKOM
TBEPAOTO TOIUIMBA Ui CEIbCKUX PETHOHOB.

Haubonee »KOHOMHUYECKH BBITOJHBIM SIBJISIETCSI HCIOJIb30BAaHUE TBEPAOTO TOIUIMBA W3
OroMacchel B BU/I€ OpUKETOB WM MEJUIET, T.K. 3TO He TPeOyeT 3aMeHbl KOTJIOB U SKOHOMMT CPEJICTBA
Ha TPAHCIIOPTHBIX pacxoax.

AHanu3 éuomaccol 011 u320M06J1eHUA MEEPOO20 MONIUEA 8 YKpauHe
CenbCcKOXO03sIMICTBEHHAss OnoMacca, KOTOpask MOKET HCIOJB30BaThCsl KaK TOIUIMBO, UMEET
P OCOOEHHOCTEH, KOTOpBIE OTIWYAIOTCS OT TPAJAMIIMOHHBIX SHEpropecypcoB. Hekotopsie
XapaKTEePUCTHUKA OWOTOIUIMBA, B TEPBYIO OYEpeab Takuhe, Kak IUIOTHOCTh, pa3Mep 4YacTHII,
cnenuduka MOBEPXHOCTH, C MOMOIIBIO M3MEIBYCHHS U YIUIOTHCHHUS MOTYT OBITh MU3MEHEHBI, MPHU
9TOM OCHOBHBIC TOIUIMBHO-DHEPIE€THUYECKUE XapaKTEPUCTUKU MPHUHATO paccMaTpuBaTh Kak
MMOCTOSIHHBIE.
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Haubonee BaxHOUW TOIIMBHO-3HEPreTUUYECKOM XapaKTEpUCTUKONW OHnOMacchl SIBISIETCS €€
TEIUIOTBOPHAsl CIIOCOOHOCTh, KOTOpask 3aBUCUT OT MHOXeCTBa (PAKTOPOB: TI'E€HETHUECKUX
OCOOEHHOCTE HPHEPreTUUECKUX pPACTEHUM; BIUSHUS OKPYKAIOIIEH Cpeabl; YCIOBUN XpaHEHUS;
BlakHocTu. B Tabmune 1 npuBeneHa cpeaHsisi TEIJIOTBOPHas CIOCOOHOCTH OMOMAcCChl IpH

BII&YKHOCTH Ha ypoBHe 20% [1].

Tabnuna 1
CpenHsis TENJIOTBOPHAS CIIOCOOHOCTH OHOMAacChI
Hazpanue Ouomaccol TennoTBopHas cnocobHocTh, MJIK/KT
Comnoma 3epHOBBIX KYJIBTYP 10,5
Crelmu KyKypy3bl 12,5
BeTku 111010BBIX 1IEPEBHEB 10,5
Ctebnu MoACOTHEYHNKA 12,5
Bunorpaanas nosa 14,5

B Ttabmune 2 mnpuBeneHa CpaBHUTENbHAs XapaKTEPUCTHUKA pPa3HBIX BHUJIOB TOIUIMBA H
BJIMSIHUE BJIAKHOCTH Ha TEINIOTBOPHYIO CIIOCOOHOCTD, a TAKXKE COAEP KaHUE cepbl U 304161 [1].

Kak cnenyer w3 mpencraBieHHbIX Tabmui 1 w 2 OpUKETHI M3 OTXOJOB OHOMACCHI TIO
TEIUIOTBOPHON CIOCOOHOCTH, a TaK)KE COJIEP)KAHUIO Cepbl U 30JIbl MOTYT BBICTYNATh XOpOIIEH
TbTEPHATHBON TPAJAUIIMOHHBIM UCKOTIAEMBIM BH/IaM TOIUIHBA.

Tabmuma 2
CpaBHUTe/IbHASI XaPAKTEPUCTHKA PAa3HBIX BUI0B TOMJIHBA
By tonmsa BnaxxnocTs, TennoTBopHas Conepxanmne Conepxanmne
% CIIOCOOHOCTD, cepsl, % 3001BI, %
M]x/xr

[Ipupoauslii ra3 - 35-38 MJIx/m 0 0
KameHnHsbI# yrosip - 15-25 1-3 10-35
Jn3enpHOE TOIUIMBO - 42.5 0,2 1,0
Masyrt 42 1,2 1,5
OTxo0/b1 IepeBa, 1erna 40-45 10,5-12,0 0 2,0
Bbpuxetsr u3 gepeBa 7-8 14,8-16,5 0,1 1,0
BpuxeTst u3 cosombl 8-10 12,5-14,8 0,2 4,0

AHnanu3 mexnonozuuecKux npoyeccos NOAY4YeHus meepoo20 nMonauea u3 OuoMaccol

[Ipu mpowusBojacTBE OPUKETOB WM IEJUIET OOJIBLIOE 3HAYEHHE HAa CTOMMOCTb KOHEUHOM
MPOJYKIIMHM OKa3bIBAaeT HauyajbHas BIAXXHOCTb ChIpbA. AHalIM3 AHAJIW3 3aTpaT MOKA3bIBA€T, YTO
CYIIKa ChIpbs Iepes U3MeNbUeHUEM U IIpeccoBaHueM 3aHumaet 34,2% oOmux 3arpat. Kpome Toro,
cyuika 3¢ ¢deKTUBHA ISl U3MEIbUYEHHON OMOMAaCCHhI.

TumoBoO¥M TEXHOIOTUYECKUM MPOIIECC MPOU3BOJICTBA OPUKETOB M TMEJIJIET, KOTOPBIM MIUPOKO
npumensiercs B 3anaaHoil EBpone u Ykpaune npencrasiex Ha puc. 1, [3].

AHanu3 TEXHOJOTMYECKOro Ipolecca I03BOJSET CclelaTb BBIBOJA, YTO CHUXKEHHUE
SHepro3arapar Ha IPOU3BOJCTBO €AMHMUIIBI MPOIYKLHUHA MOKHO JOOUTHCS, UCKIIOYUB CYIIKY IpU
OJIHOBPEMEHHOM IlepepacnpeieIeHUN SHEPT UM Ha U3MEIbUEHUE U IIPECCOBaHHUE.
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ILlenv pabomut
OO6o0CHOBaTh MyTH CHWKEHUSI DHEPTO3aTPaT MPH MPOU3BOACTBE TBEPAOTO TOIIMBA U3
OMOMAaCCHhI 3a CUeT MPUMEHEHUSI TOHKOTO ITOMOJIA.

Ocnoenou mamepuan

[locne mpenBapuTesNbHOTO U3MeENbUEHUA OuoMaccel ¢ BiaxHocTeio 20-30%, 0Oe3
IIPUMEHEHMS] CYIIKH, BBINOJIHAETCS TOHKOE H3MelbueHue. Takod MyTh MO3BOJIAET MOIYYUTh
yMeHbllIeHHe noMouia 10 3HadyeHuil 100-50 MKM 1pu 0JHOBPEMEHHOMN aKTHBAallMM OMOMAcChl Mepes
[IPECCOBAHUEM.

MenkousmenbueHHas U OJIHOBPEMEHHO aKTUBUpPOBaHHas Ouomacca ¢ BiaakHOCTbI0 10-14%
TpeOyeT B 25 pa3 MeHbIlIeH 3HEPruu IMpH MPECCOBAHMU B IIHEKOBBIX IIpeccax, I'Zie pealu3yercs
3¢ deKT CHUKEHHUS JUHAMUYECKOW BA3KOCTH OMOMACCHI 3a CYET HAIU4Msl OOJIBIIMX CKOPOCTEH
C/IBUTA.

B xauecTBe ycTpoiicTBa /It M3MENIbUeHUs OMOMACChl MOKET BBICTYIATh JIe3UHTErpatTop [4].
HayuHbple OCHOBBI NMPUMEHEHMs JI€3MHTErpaTtopa i W3MENIbYEHUS! CTPOMUTEIBHBIX MaTepuajoB
paspaGoTansl 11.0. XMHTOM, OJHAKO JUI H3MEJIbUCHHS OHOMACCHI, HMEIOIIEH BIaKHOCTS 10 20%,
HaIpuMep COJIOMBI, UCIIOIb3yEMbIH MPUHIUT yAapa — Malod(pPeKTHUBEH.

[Tosromy Obutla pa3paboTaHa KOHCTPYKLMSI JE€3WHTErpaTopa, I/I€ HCHOJb3YIOTCA JBa
MPUHIMIA U3MENbUEHUS: YAAp U UCTUpaHHE OJHOBPEMEHHO. B Hauane u3MenbueHus B OOJbIIEH
CTENIEHU HCIIOJb3yeTCsl ylnap, Ha KOHEYHOW CTaJuM TEXHUYECKOM JIUTepaTypbl II03BOJIIET
BBINIOJIHUTH PaHKUPOBAHUE 3aTPAT IIPU IIPOU3BOJICTBE TBEPIOTO TorwiuBa [ 1, 2, 5]:

- CTOUMOCTbH CBIpbs — 42,8%;

- IpeABapuTeIbHas Cylka cbipbs — 34,2%;

- mpeccoBanue — 13%;

- mepconan — 2,8%;

- U3MeJbYenre ouomaccnl — 2,6%;

- oOmue 3arpatsl — 2%;

- xpanenue — 1,6%;

- oxnaxgeuue — 1,0%.

U3MeNbYeHUsT — B OoJblIEH CTENEHU UCMOIb3yeTcss HUCTHpaHue. Takas KOHCTPYKLHUS
MIO3BOJISIET CHU3UTH HHEPro3aTpaThl HA MU3MENbUEHUE MPHU OJTHOBPEMEHHOM MOBBIIIEHUH KadecTBa
IIOMOJIA.

Ha ocnoBanuu runore3 Purtunrepa u B.H. Kupnuuepa [6] 0 MexaHusmax u3MmenbueHUs
TBEPAbIX T€J TEOPETUUECKUM ITyTEM HaMU ObUIM MOIY4YEHbl pacdeTHbIE (POPMYJIBI ISl ONIPEAETCHUS
MOIIIHOCTH Ha U3MEJIbYEHHE 3a CUeT ynapa, Nyy:

2 2 dH
o Dcpnlh(d -1)

= K 1
Ny() 60E > ( )

I/le O - BpEMEHHbIN IIpe/iesl MPOYHOCTH U3MeIb4aeMoro martepuana, [la;

D, — cpenHuil [uaMeTp NOMOJIBHOM KaMepsl (pabouero Kojeca), M;

n — 000pOTHI poTOpa, 00/MUH;

[ — muprHa NOMOJIbHOM KaMepbl (pabouero Koseca), M;

h — rryOrHA TTIOMOJIBHOM KaMephl (pacCTOsSIHUE MEXy paOOUYUMHU KOJIECAMH), M;
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Puc. 1 Tunoeoii mexnonozuueckuit npoyecc noiy4eHus meepoozo monaiuea
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MuHuManbHasg CKOPOCTh JUIsl M3MEIbUYEHUsl MaTepuaia 3a cder ynapa U, onpenensercs
BBIpAKEHUEM:

)

r7ie O - INIOTHOCTh U3MENbYaeMOro MaTepuana.

Pacuers! no ¢popmynam (1) u (2) nokasplBaroT, YTO AJIs1 TOHKOTO M3MeIbueHUd (10 SOMKM)
O6uomMaccel (Hampumep, JAPEBECHBIX OTXOJOB), CKOPOCTh yAapa J10JDKHA ObITh HE MeHee 62 M/c, a
3aTpadyrBaeMasi MOIIHOCTh cocTaBJsieT OoJiee 6,4 kBT.

MouHOCTh 3aTpaunBacMasi Ha H3MeNIbYCHUE 32 CUET UCTHPAHHUS:

d
32 2 H
24um”D_,n l(fd -1)

Ny = 3600 ’ )

r7€ [ - TMHAMHUYeCcKasi BSI3KOCTh IMMOMOJIBHOU cpeabl (Ornomacca + Bo3ayx), [la-c.

MunumaibHas CKOPOCTh MJIA M3MCJIBbUCHUA MaTcpualia 3a CUCT HCTUpPAHUA (BHyTpeHHCFO
TPEHUS YaCTHUIl MEXKTy COO0M):

12@1
ﬂ(d')

u, =——— 4
uc hpc > ()

I7i€ P, — INIOTHOCTH MIOMOJIBHOM cpefibl (0nomacca + BO3IyX).

Pacuersl mo ¢opmynam (3) u (4) mokas3bIBalOT, YTO ISl U3MENbUEHHUS [0 MEXaHU3ZMY
UCTUPAHUS CKOPOCTH JBIKEHUS pabounx KoJjiec JoJbkHa ObITh He MeHee 10 Mm/c, a 3aTpaunBaemast
MOIIIHOCTH He OoJiee 7 KBT.

[lotepr Ha TpeHUE MOMOJBHOM cpenbl O BHYTPEHHHE paboyue MOBEPXHOCTH KOJIEC
OTIPEEISAIOTCS BbIPAKEHUEM:

N ; 6))
" 216000
[Totepu coCTaBIAIOT BEIMUMHY COM3MEPUMYIO C BEIMUUHOM, pACXOyeMON HA U3MEIIbUCHUE

_ 0,2pc7r4D3pn3lh

10 MEXaHU3MY UCTUPAHMUSL.

Yaap u ucTUpaHue NPOUCXOTUT MEXAY paboyMMHU KojecamH 2, KOHCTPYKLHSI KOTOPBIX
IIpeACTaBJICHA Ha PHC. 2.

[Ipu cTonkHOBEHHH OMOMACChI C OTBEPCTUSIMU MPOUCXOAUT U3MEIBUYCHHE 3a CUET yAapa, a B
3a30pe MEXy BpalalONIMMUCS HaBCTpeuy Ipyr IpYry KoJiecaMH, MPOUCXOIUT H3MEIbYeHHE
ucThupaHueM. BHelHuil BUJI KoJjieca MpeicTaBieH Ha puc. 3.

[Ipy npuMeHeHuU [UId HU3MENbUEHHUS pPa3IM4YHBIX BUIOB OMOMACChl TAaKOrO MPHUHIUIA
IIOMOJIa CPEeTHUI pa3Mep TOHUHBI cocTaBiisieT 70 MKM Mpu MPOU3BOAUTENBHOCTH 3,6 T/4. [1pu 3TOM
JE3UHTETPATOP MOTPEOsIeT MOIIHOCTh 18 KBT.
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Puc. 2 — Pabouue Koneca oesunmezpamopa Puc.3 — Pabouee konvyo
1 — pabouue oucku; 2 — pabouue Konvua
Buieoowt

HoBBIll TEXHOJOTMYECKHUI MPOUECC HUCKIIYAET M3 UEMH HU3MEIbYEHUS MOJIOTKOBYIO
IpOOUIIKY, BMECTO KOTOPOW MpPHUMEHSETCS NAe3UHTerpaTtop. Jle3uHTerparop MOKeT oOecrneunBaTh
u3MenpyeHue A0 ypoBHA 5...10 mxM. Kpome 3Toro, ae3MHTErpaTop MOXKET BBINOIHSTD
u3MellbyeHre OHMoMacchl C ypoBHEM BiaXHOCTU 70 40 %, 4TO MCKIIIOYAeT U3 TEXHOJIOTHMYECKOTO
IpoLecca CyIIkKy.

Tonkuit momMon Gmomaccel OyJeT CoCOOCTBOBAaTh AKTHBHOMY CIBHUTY CIIOEB MPECCYEMOTO
Marepuajga BHYTPH IIIHEKOBOTO TMpecca, MX CamMopa3orpeB A0 IUIACTHYHOTO COCTOSHHUS, a,
CJIeIOBATENIbHO, M CHIDKGHHUIO DJHEpPro3arpar Ha TMPECCOBaHWE [0 TMPUYUHE CHIDKCHUS
JMHAMHYECKON BSI3KOCTH YBIIQXXHEHHOW M pazorperoil 6uomaccel. KoHeuHble MpOIyKT — mesuieTa
unu OpuKeT, MMeeT (PU3MKO-MEXaHWYECKUE XAPAKTEPUCTHKHA HA YPOBHE IPEBECHOTO YIJISI, UYTO
COOTBETCTBYET MEKIYHAPOIHBIM CTaHAAPTaAM.
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