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HNEPCIIEKTUBBI UCTTIOJIb30BAHUSA AJIBTEPHATUBHBIX HCTOYHUKOB SHEPTUN
OPU JJECO3AT'OTOBKAX
C.U. Kooxcypun, I'K. bykanos, H.C. Ky3ueyosa, U.M. Illankuna

B craTtbe onucaH cnocob n npuHUMnuanbHble CXeMbl UCMONb30BaHUA 3HEPrMn nagarllero aepesa, peanmsauma KOTopbiX NO3BO-
JIUT CHU3UTb 3Hepron0Tpe6neHV|e Ha Jieco3aroTtoBKax, a TakKXe OTKpbIBA€T HOBbl€ BO3MOXHOCTU YMEHbLUEHUA aHTPOMNOreHHbIX

BO3MEVCTBUI Ha OKPY>KaloLLyIo cpeay.

B npouecce 3arotoBku sieca (OTAEICHHS Jepe-
Ba OT €ro KOPHEBOW yacTu, 0OpyOKH CydbeB, pacKps-
JKEBKH H T.[I.) IIMPOKO HCIIOIB3YETCsI SHEPTHS ABUTA-
Tenel BHyTpeHHero cropaHus. [Ipu pabore aBurate-
Jei ToZOOHOTO THIIA HCHOJIB3YIOTCS AOPOTOCTOSIINE
HE(TENPOIYKThI, B PE3yJIbTATE CXKUI'AHUS KOTOPBIX B
aTMoc(epy BHIOPACHIBAIOTCS TOKCHYHBIE IPOTYKTHI.

BwmecTte ¢ TeM U3BECTHO, UTO pacTyliee AepeBO
o0naaeT MEXaHHUYECKOH TOTCHIIMATBHONH JHEpPTHEH.
Pasnuna sneprum nepesa nocie nageHus Ei.,, ok u
3Hepruu aepesa A0 naaeHus E,,,, X coorBeTcTBYET
BeIMYMWHE PaOOTHI, COBEpIIAEMON NEpeBOM MpPH IIa-
JIEHUH,

A:ExonfEnaq- (1)
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Hwxe npuBomsTcst pacuersl 10 OJHOW U3 AO-
MHUHHPYIOIIUX TOPOJ] I0KHOTACKHBIX JIECOB — COCHE
MIEpBOTO paspsiia BBICOT. VICmonb3ys 3HAUeHHs JH-
HEeWHBIX U OO0BEMHBIX Pa3MEpOB JEPEBHEB B 3aBUCH-
MOCTH OT TOJIIIUHBI, U3BECTHLIC MCTO/bI pacucTa McC-
XaHW4YecKol 3Heprum ¢ ydetoM (1), MOXHO paccuu-
TaTh BEJIMYMHY pabOThl, COBEpIIAEMOI JIepeBbSIMU B
Ipoliecce BaJKH Jieca. B HENsiX NMpakTHYEeCKOro Mc-
0JIb30BaHMs €€ HEOOXOIMMO CPaBHUTDH C BEIMYHHOMN
paboThI, 3aTpaunBacMON B IPOIECCE JIECO3arOTOBOK
U TIEPBUYHOM 0OpabOTKH CTBOJIA JEepeBa — CITHIIH-
BaHWS, YIOAJICHUS CydbeB, PAacKpshKeBKU. PaccMoTpum
MIEPBYIO OIEPALMIO IPOLECcCa BATKH Jeca — OTISIICHNE
CTBOJIA OT KOPHEBOW CHCTEMBI IOCPEICTBOM CIMIIH-
BaHMUS.

Paboty, HeoOXoIMMYI0 Ha CIMJIMBAHUE JepeBa,
MOJXHO BBIYMCJ/IUTB, UCIOJIB3Ys PacCyYE€Tbl MOLIHOCTH,
HEOOXOAMMOM JJIsl NMHJICHUS, KOTOpas ONpelessieTcs
o ¢opmyie [1, 2]

Np: lkbl—ll](l + lOlunu) > (2)
n

rae N, — MOIIHOCTh pe3anus, BT
k — yznenbHas pabota pesamus, JIK/M’, YHCIEHHO
paBHas yACTHHOMY COIPOTHBIICHHUIO PE3aHHS,
b — mupuHa npomnua, M;
H — cpennsis BeicoTa MpomiiIa, M;
U — ckopocTh mogauu, M/c;
l, — ko3 uHeHT, 3aBUCSIINIA OT YCHUIUSI OTKHU-
Ma;
Wy — KOG OHUIUEHT TPEHUS MHIBHOM LEnH O IIH-
HY, Py = 0,25
n — KIIJI aBurarens nuisl, 1 = 0,85.
VYaenbHast pabota pe3aHusi ONpeNeNsieTcs: 110

¢dopmyie
k =k, a,aya, ay a, 3)

rae k, — OCHOBHOE 3HaUeHHUE yIENBHON padoTH pe3a-
HHS TIPU NHICHHH BO3LYIIHO-CYXOH JpEBECHHBI
OCTPO¥ MHUJIBHOM LEMBIO, Jox/M;
a, — KO3 QUIMEHT, YUYUTHIBAIOIINIT OOy ApeBe-
CHHBI (U1 COCHBI a,, = 1) ;

ay — KOO(PQUIMEHT, YUUTHIBAIOIINN BIMSHUC BJIAXK-
HOCTH JIPEBECHUHBI MIPH MUJICHUU, UIMEET CIICAYIOIINE

3HAYCHUA:

Bmax- 810  15-20 35-50 100-150 150 u

HOCTb Ooutee
abc.,%
a,, 0,9 1,0 1,05 1,1 0,85

a, — K03QGhHIMEHT, YUYNTHIBAIOIIMUKA 3aTyIIEHHE
MUAJILHOM 1eTH;

a,=1+0,25T,, ©)

rae Top — BpeMs pabOTHI LEMH TOCIe 3aTOUKH, OOBIIHO
B Ipejenax 4 4;
a, — KO3QQHUINEHT, YIUTHIBAIOIIUI CKOPOCTh pe-
3aHUS; TIPU CKOPOCTsX pe3anus V < 60 m/c a, = 1;
a; — koo duimeHT, yuuTHIBAIOIINI TeMIEpaTypy
BO3JlyXa, B JIETHEE BpeMs a,= |; B 3UMHHI nIepuoj
BEJINYMHA ¢ OTIPEIEIUTCS 110 (hopmyJie

a=1+013T, (5)

rae T — abcomroTHOE 3HAYEHHE OTPHLIATEIHFHON TeM-
neparypsl, °C.
Bennunna k, 3aBUCHT OT LIMPHHBI MIPONKIA U
MoJauu Ha 3y0 U ompezensercs no hopmye

12,6510

Ko=———=,
(U.5)""

(6)

rne U, — momaya Ha 3y0, M;
b — mmpuna npomnua, M.
Koappunuenr 1, onpenensercs no Gpopmyie

l,=0,2a, (7)

IIpou3sBeaeHne IMHUPHUHBI TPOIHIIA HA CPEIHIOK
BBICOTY MPOIMMIA U CPEAHIO CKOPOCTH MOJAYU €CTh
00BeM CTpPYKKH, CHUMaeMoii 3a 1 ¢,

g=bHU. 8)

Ecrm B dopmyny (2) moncraBute 00beM
CTPYKKH, ITOJIy4aeMoil 3a OJIUH pe3, TO IMOJY4YHM He
YTO MHOE, KaK paboTy, HEOOXOAUMYIO Ha CITMIINBaHUE,

1
A= ;kq(l + ZO/unu) > ©)

rre q — o0beM CTPYKKH, 0Opa3oBaBILIEHCS 3a OJHMH
nporus, M°. Ero MOXKHO OnpeenuTh 1o popmysie

q=Sb, (10)
rac S — IJiomazab CCYEHUA ACPEBA B MECTE IIPOITHIIA, Mz;
S= Yind*, (11

rae d — muaMerp B Mecte mpornuia (B KOMJIE), M.
®opmyisl (2)—(11) cripaBeuBLI U1 BceX BHU-
JIOB PE3aHUsI CO CHITHUEM CTPY>KKH, U3MEHSETCS JINIIb
yaenpHas paboTta pe3aHus k, onpenenseMast OIBITHBIM
IYTEM C YY4ETOM BCEX CONMPOTHBIICHHH.
Hwxe mpuBonmsaTcs pacdersl ynensHOH paboThI
pe3aHus B COOTBETCTBUU C BBIpAXKECHUEM (4), TIpU Clie-
JYFOLIMX THIIMYHBIX YCJIOBHSX BEACHUS JIECO3arOTOBOK:
- BaJIKa Jieca NPOM3BOJUTCS LENHBIMU OCH3MHOMO-
TOPHBIMU TWJIaMH, O0ECHEYMBAIONIMMH HINPUHY
nponuiaa 8§ MM; mpu nopaye Ha 3y0 0,3 MM ynens-
Hast paGota pesanns k, cocrasser 20,6 M/Lx/M’ ;

- 3aroTOBKa JIPEBECHHBI BEJIETCS B COCHOBBIX HAacaXk-
JIeHUsIX, a, = 1;
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- a0coNioTHAs BIAXXHOCTh IPEBECHHBI COCTABIACT PesynbraThl CcpaBHEHHs BENWYMH MEXaHHUYE-
35-50%, ay, = 1,05; CKO# DHEPruu, HEOOXOOMMOM I CIIMIMBAHUS Jepe-

- BpeMs paboThI [OCIE 3aTOUKH LEMH COCTaBIsET 2 U, Ba, M MOTEHIMAILHOW SHEPTMH, KOTOpPOH obnamaer
3HaueHue a, = 1,5; pacryliee 1epeBo, MpeACTaBiIeHbl Ha pUC. 1.

- CHWIMBaHWE TPOM3BOMUTCS HAMOOJIEe IIMPOKO pac- W3 pucyHka BHIHO, 4TO MOTEHIMANbHAS YHEP-
[IPOCTPAHEHHBIMUA OTE€YECTBEHHbIMU NuiiaMu MII-5 THs PACTYIIUX IEPEBbEB B 2—3 pasa MPEBBILIACT SHEP-
«Ypan-2y», IMEIOIIMHU CKOpocTh pe3anus 11,0 m/c; ruio, 3aTpaiuBacMyXo Ha OTACICHHUE IEPEBa OT KOPHE-
T.€. TIPU CKOPOCTAX pe3anuss V< 60 m/c BennynHa BOii CHCTEMBI.

PacueTsl moka3pIBatoT, YTO 3amac MOTEHIHAIb-
HOW SHEPTUU PACTYIIETO JepeBa MOXKET OBITH peaabHO
WCTIOJB30BaH B TPOMBINUICHHBIX Iesax. s gocTu-
JKEHHS STOTO TOTCHIMANBbHAs DHEPTUs pPacTYIIETo
JiepeBa J0JDKHA MPeo0pa3oBaThCs B SHEPTHIO, MPUBO-
JSIIyI0 B ACWCTBHE pabodune OpraHbl JIECO3arOTOBH-
TEJIbHOW TEXHUKU — NWIbHBIA MEXaHWU3M, CYyYKOpe3-
HO€ YCTPOMCTBO, MAHUITYJIATOP U T.[.

[IpuHnunuansHas cxema OCyIIEeCTBICHHsI JaH-
HOTO croco0a MOXET ObITh, K IPUMEDPY, IIPECTaBICHA
CJIEYIOIMMHE THIPABIMYECKIMH CUCTEMaMH (puc. 2).

a, = 1;

- TeMmIeparypa Bo3lyXa B 3MMHEe, HauboJiee mpueM-
JeMOoe NIl JIECO3arOTOBOK BpPEMs IPUHHUMACTCS
MmuHUManbHasA, —15 °C, Torma B COOTBETCTBUU C
(5) BennunHa a; = 1,25.

Wmes 3HaueHHs ynensHOW paboOTHI pe3aHus U
omnpezenuB u3 Boipaxkennit (10), (11) oObeM CTpyKKH,
oOpasyromiencss 3a OAWH MPONIJI HPH BaJKe OJHOTO
JlepeBa, paccuuThIBaeTcs padboTa, HEOOXOoaumas IIst
CIIWJIMBAHUSA JE€PEBLEB.
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Puc. 1. 3aBucumocts paboThl, 3aTpaYUBaeMOii Ha CIUJIMBAaHKE U COBEPIIAEMOIi IPH NAJ¢HUH IePeBa, OT €ro TOJLIUHbI

Haruerarowmii ruiponunasip I'mppoakxymynstop I'mppomoTop MOTONHMIIEL
»
(magaroree IepeBo)

A 4

a

I'uapoumuuap 3axBaTHO- I'uppoakkymynsrop I'mapomorop
CpE3aloIIero ycTpoiicTea MEXaHU3Ma MUJICHUS

A 4

0
Puc. 2. CxemMbl HCTI0JIL30BAHUS NOTEHIMAIbHOM YHEPIUH AepeBa:
a — BaJIKa JIPEBHCB MOTOIMIION; O — BaJIKa BAJIOYHO-MTAKCTUPYIOIICH MaIluHON

B mporecce Banku seca MOTONMiION (pHc. 2a) CHUCTEMBI TIOAAETCSI Ha THAPOMOTOP PYYHOU LEMHON
naJiarolee JAepeBo 10/ CHIOH TSHKECTH BO3/IEHCTBYET MOTOTHJIBI, C IIOMOIIBI0 KOTOPOH OCYIIECTBISCTCS
Ha IITOK HATHETAIOLIEr0 PabOYyr0 KUIKOCTh THAPO- CIMJIMBaHME JIepeBa.

[WIKHAPA WIA HEMOCPEACTBEHHO HA IITOK THAPOAK- [pu Baske jieca ¢ MOMOIIBIO BaJOYHO-TIAKETH-
KyMyJsTOpa (B 3aBUCHMOCTU OT €r0 KOHCTPYKIIUH). PYIOIICH MAIIMHBI MaHUITYJISTOpHOTO THma (puc. 20)
Pabouast )KUIKOCTh IiepeJacT AaBJICHHUE, B PE3YJILTATEe SHEPrus AaHAJOTMYHBIM CIIOCOOOM aKKyMYIUpPYeTCs
Yero B THAPOAKKYMYJIATOPE MPOUCXOIUT HAKOIUICHHE TIPU OMYCKaHWU CHHJICHHOTO JIepeBa M YKIIAJIKE €ro Ha
sHepruu. [Ipu Bajke CIEAYIOLIETO IepeBa JHEPIHs U3 nouBy. [Ipu 3TOM BO3MOKHO HCIOJIb30BAHUE THAPOAK-

THIPOAKKYMYJISITOPA TIOCPEACTBOM THIPABINYECKON KyMYJIATOPOB, arperupoBaHHBIX B THAPOCHCTEMY Ma-
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mwHBL Y B TOM U B APYTOM CITy4dae MCHONB3YIOTCS Ce-
PHUIHO BBIIYCKa€MBbIE 3JIEMEHTHI THAPOIPUBOAA.

B mporiecce skcIuTyaTanun CUCTEMBI HeM30exK-
HbI oTepu sHeprun. KoadduumeHTs! noaesHoro nei-
CTBHSI IMEIOT CJICAYIOIINE CPEJHUE 3HAYCHUS: THIPO-
muuHApsl — 0,97, ruapoakkymymsatopsl — 0,85, rua-
pomoropsl — 0,87 [3]. B uenom, ¢ yueroM He3Hauu-
TEJNBHOTO COMPOTHBICHUS JBIXCHUIO JKUIAKOCTH B
THIIPOIIPUBO/IAX, CyMMapHBIC TOTEPH YHEPTUHU HE TIpe-
BeICAT 30%. YuuThIBasg, 4TO KOJUYECTBO ITOTEHIIU-
AIBHOW DHEPTUH PACTYIINX JEPEBREB B 2—3 pasa mpe-
BEIIIACT SHEPTHIO, 3aTPAUYNBACMYIO Ha MX CIIIIMBAHUC
(cMm. puc. 1), e€ BIOITHE TOCTATOYHO IS OCYIIECTBIIE-
HUS BaJIKU Jieca.

IIponomkas paccMaTpuBaTh IPUMEHEHUE OIH-
CaHHOTO Croco0a Ha MpUMepe BaJIKH, MPEACTaBIISETCS
BO3MOXHBIM PacCUUTaTh 00BEMBI 3KOHOMHUH TOILIMBA
Ha JecoceuHbIX padoTax. B cpennem B Koctpomckoi
06/1aCTH 3a TOJ 3arOTaBIMBACTCS OKONIO 3600 ThiC. M°
npeBecwHbl. Ha Balike jieca MpEeMMYIIECTBECHHO IMPH-

CITMCOK

MeHSIOTca OeH3nHOMOTOpHBIE Bl MII-5 «Ypan-2»,
pacxon OeH3WHa I KOTOPBIX COCTaBJIsAeT 8,6 KT B
cMeHy. B TeuyeHuwe roma pacxon OeH3MHa Ha Bayke
cocraBnger 439 200 1, 4yTO MPU CTOMMOCTH OJHOTO
autpa B npezenax 20 py0. COOTBETCTBYET SKOHOMHU-
yeckoMy 3 dekty B cymme 8784 Thic. py0. B rof.

Hapsiny ¢ skoHOoMue# TOIUMBa, pear3aus
pa3paboTaHHOrO CIOCco0a OTKPHIBAET HOBBIE BO3MOXK-
HOCTH MO CHIDKCHHUIO aHTPOIIOTEHHOW Harpy3KW Ha
OKpYXAaIOUIyI0 Cpely, CBS3aHHOM C COKpaIleHHEM
BpPEIHBIX BBIOPOCOB B aTMocdepy, 0oOpa3yroumxcs
IpU CKUI'aHUHM He(TenpoaykToB. PagukanbHO yimyd-
MIAIOTCA yCIOBHS TpyAa paboumx, 3aHATHIX Ha JEC03a-
TOTOBKAaX, B CBSI3U C 3aMEHOM ABUIaTelIel BHyTPEHHE-
IO CrOpPaHUsi MOTOMHCTPYMEHTOB Ha THAPABIMYECKHE
(Mexanuueckue) ycTpoiictBa. B pesynerate 3TOro
TIOJIHOCTBIO YCTPAHSIETCSl 3ara3oBaHHOCTh pabo4mx
MECT, COKpallaeTcsi BpelHOe Bo3jeiicTBue Ha pabo-
TAIOIUX BUOpAlMM M IIyMa, 'eHEepUpyeMbIX OeH3H-
HOMOTOPHBIMH MEXaHH3MaMH.
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