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NPOV3BO/ACTBA [IO/HKHO B ONPeJeNeHHO CTeneHn obecneunBaTb OMTUMU3ALINIO

yMnpaBfeHNs TEXHONMIOTMYECKUMM  Mpoueccamn U MpPeanpuaTtveM B LIESIOM,
CTabunM3npoBaThb NMPOLLECCHI, MOAAEePXKMBATL KaueCTBO M3rOTOB/IEHNS NPOLYKLMN.
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AHHOTaumnsa: B crtatbe npuBefeHbl WCCNeAoBaHUSA MOTOKOB [PeBecHOro
TOMNMBA B YC/IOBUAX paja NpeanpusTUin NneCHOro Komnnekca Pecny6nnku benapyce,
KOTOpble XapakTepusyroTCA MECAYHbIMM  KO3(P(MLUMEeHTaMN HepaBHOMEPHOCTH
noctaekn (Ki") n oxwuradma (Ki') cooTBeTCTBeHHO. Pa3paboTaHa MeToAmKa no
060CHOBaHMKO BMECTMMOCTW MNOWAA0K XPaHeHUs ApPeBecHOro TomnamBa Ha

NpeanpusTUSX NIECHOM MPOMbILINEHHOCTM, KOTOpas 06a3vpyeTcsi Ha MPUMEHEHUN
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TEOPUM  MAaccoBOro  OOGCNYXWMBaHUA W UMUTALMOHHOTO  MOAE/IMPOBAaHMUA.
MpeacTaBneHHas MOAE/b pacCMaTpMBAETCS KaK CUCTeMa «MOCTaBLUMK [PeBECHOr0
Tonnuea (TPaHCMOPTHOE CPEeACTBO) - CKMaj APeBecHOro TonavMea C OrpaHUYeHHOM
OTHOCUTENIbHON BMecTUMOCTblO W, Ci - nNOTpebuTesb [peBecHOro TOMJMBa
(KoTenbHas nav MUHK-TIL)». [ns Takoh CUCTEMbl BXOAALMM MOTOKOM AB/AETCS
HenpepbIBHbIA MOTOK APEBECHOr0 CbipbsA (TONAMBA), MOCTYNalOLero Ha cknag c
MHTEHCUBHOCTbIO K “, a BbIXOAALIMM MOTOKOM - HENpepbIBHbIA NOTOK APEBECHOI0
TOMAMBa, MOCTynawwWmin Ha MUHU-TIL, (KOTeNbHYK) C WMHTEHCMBHOCTbIO Ki®
Pa3paboTaHHas MeToAuKa NO3BOMSET Ha CTaAuM MPOEKTUPOBaHUSA MPOrHO3MPOBaTb
ONTUMa/IbHYK0 OTHOCUTE/IbHYH0 BMECTUMOCTb MJIOWAAKN [PEBECHOr0 TOMJIMBA,
pacrnonaraeMomn B HenocpeACTBEHHOM 61130CTH oT MUHKN-T 3L,
NeconpoMbILWIEHHOTO npegnpuATua. [peanoXKeHHble peKoMeHauun no3BonsAT
CHMU3WUTb Ce6ecTOMMOCTb MPOM3BOACTBA TEM/OBOM 3HEPrMm U obecrnevnTb
YCTOMUMBYIO PabOTy 3HEProobbLEKTA.

Summary: In article the studies of wood fuel flows in the conditions of some
forestry complex enterprises of the Republic of Belarus, which are characterized by
monthly unevenness coefficients of supply (Ki®) and incineration (Ki’), respectively. A
technique has been developed to justify the storage capacity of wood fuel in forest
industry enterprises, which is based on the application of queuing theory and
simulation modeling. The presented model is considered as a system "supplier ofwood
fuel (vehicle) - wood fuel storage with limited relative capacity Wkt storage wood fuel
consumer (boiler or mini-CHP)". For such systems, the incoming flow is a continuous
stream ofwood raw materials (fuel) entering a storage with a Ki* intensity, flowing out
- a continuous stream of wood fuel entering a mini-CHP (boiler) with a Ki‘ intensity.
The developed technique allows to forecast of the optimum relative capacity of the
wood fuel storage, located in the permit from the mini-CHP of the timber enterprise.
The proposed recommendations make it possible to reduce the cost of production of
thermal energy and to ensure the stable operation of the power facility.

KntoueBble cnosa: MOAesb, CKag, Lwena, BEPOATHOCTb, NapameTpbl

Keywords: model, storage, wood chips, probability, parameters

BBEAEHWE

MpaBuTENLCTBOM Pecnybnukn benapycb MPUHATBHI PsAg FOCYAapPCTBEHHbIX
nporpamm, KOTOpble  CTUMY/NMPYHOT  pPa3BUTME  3HEPTeTUKM Ha  MECTHbIX
(Bo306HOBNsIeMbIX) Buaax Tornamea (MBT). Mo utoram 2016 r. Npon3BOACTBEHHbIE

MOLLIHOCTM NpeanpusiTUil cuctembl MuHnecxosa Pecny6nukn benapych (OCHOBHBbIX
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MOCTaBLLMKOB APEBECHOr0 TOM/MBa Ha 3HEProo6beKTbl) cocTaBunmn 5785,7 TbiC.
[PeBECHOr0 TOMMBa, B TOM uncne 1745,8 Thic.  TOM/IMBHOW LUEMbI.

B benapycu pmsepcrdhHKanHA npouM3BOACTBA TEMNJIOBOW U 3/1EKTPUYECKON
3HeprMM 3a CYeT BOB/IEYEHUS B MPOU3BOACTBO MECTHbIX BWAOB TOM/MBA
obecneymBaeTcs pabotort 60nee 3000 KOTe/bHbIX MOLLHOCTLIO OT 0,012 1o 20 MBT, a
Takke csbiwe 20 MUHN-T3IL, mowHocTbo oT 1,2 o 18 MBT [1,2].

LE/Tb NCC/TIEAOBAHUA

Cucrema NOCTaBOK [PeBECHOr0 TOM/IMBA HA 3HEProoObLEKTLI (KOTesbHbIe UK
MUHU-TOL)  go/mkHa  mpegycmatpvBaTb  Mepbl,  MO3BOMANOLWME  YCTPaHATb
(MMHMUMK3MpOBATL) MpefnonaraeMble UM HenpeaBUAEHHbIE HapyLLeHus npoLecca
nocTtaBkun. C 3TOIN LIeNbI0 Ha NPaKTWKe 3aroToB/eHHas M BbIBE3EHHAA B IETHUI CE30H
TON/NBHAA [peBecuHa 4YaCTUYHO MO0 MOMHOCTLIO YK/aAbIBaeTCA B 3anac, KOTopblii
MCNONb3YeTCs B NepUOL OCEHHEe-BeCEHHelW pacnyTuLbl, B BbIXOAHbIE Y NPa3AHUYHbIE
OHW 1 T. o, O60CHOBaHWe BMECTMMOCTM CK/aja ApeBecHOro TOMnBa Co Ciy4aiiHbIM
06bEMOM NOCTYMNJIEHNA GUOMACCHI M €€ NOCNEAYIOLLMM CXUTaHWEM Ha KOTE/TbHON un
MUHU-TOL, B yCnoBmaX CE30HHONO WAM KPYrnorofoBoro cnpoca MpefcTasnseT
3HAYUTEbHbIA UHTEpPEC.

MATEPVAN N METOA4bl NCC/TEAOBAHNA

MaTtemaTnyeckas MoOAeNb CTpownacb Mpu  JOMNYLIEeHWW, 4UTO Mepexofbl
COCTOSHUA MNOWAAK/A [PeBeCHOro TOMAMBA OCYLUECTB.MAKTCA B (PUKCMPOBAHHbIE
MOMEHTbI BPEMEHM MrHOBEHHO (cucTteMa C  [AUCKPETHbIMW  COCTOSAHUAMU U
HernpepbIBHbIM BPEMEHEM).

[N OUEHKW B/IMSIHUA OTHOCUTE/IbHOW BMECTMMOCTM MOWAAKN APEBECHOrO
TOM/MBA Ha BEPOSTHOCTW ee NepPenosiHEHMS U OTCYTCTBUA Ha HER Cbipbs B TeYeHue
roga (To ectb obecrneyeHne ycTonumnBoin paboTbl MUHK-TOLL) aBTOpamu paspaboTaH
COOTBeTCTBYHOWMIA anroput™ [3-5] 1 nporpamma pacyeta B nakete MATHCAD,
OCHOBHbIMW 3TanaMn KOTOPOiA ABNAKOTCA: NOC/ef0BaTe/IbHOE BbIYNCIEHNE Pa3HOCTH
MEXAY CNyYalHbIMU 3HaYeHUsIMU KO3IPQPULMEHTOB HEPaBHOMEPHOCTU MOCTaBKU U
NnoTpe6sieHns  TOM/MBHOW  ApPeBEeCUHbl, TEeHepUpyeMble B  COOTBETCTBUM C
YCTaHOB/IEHHbIMW 3aKOHaMW pacnpefenieHns; CyMMUpoBaHMe MoyyeHHbIX AaHHbIX
TakK, YTOObI MX CYMMa He MepexoAuna rpaHuupl niowaaku gpesecHoro tonamsea (ot 0
Ao Faw); (mkcupoBaHue Cfy4vaeB, KOrfa 3amnac ApeBecuHbl Obll paBHbIM 3TUM
npegefibHbIM  rpaHnLam M YC/IOBHO MOF WX MNPEeB30WTW; 4YacTHOe OT [efeHus

KOMn4ecTBa TakKnUX Cy4vaeB Ha o6u_|,ee uncno peanmaau,vu‘/’l.
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PE3Y/IbTATbl NCCNTEAOBAHUNA N X OBCY>XAEHWNA

[Ona nonyveHns pesynbtata ¢ AOCToBepHOCTbO 0,99 npomssegeH pacyer
Heo6XoAMMOro Yncnia HTepanuii. Yncno noBTOPOB NSt KaXKA0M pacCUMTaHHOM TOYKM
rpajuka coctasuno 1200, yto cootBetcTBoBasI0 100 rogam (YHKLMOHMPOBaHWUSA
MnIoWaaKn ApesecHoro Tonamea (pucyHok 1).

nan =ac
y = 0,258x-1"1
R2 = 0,960
Aan = 1,5ac
y = 0,392x-1"0
R2 = 0,981
o an = 2ac
a3 01 05 1 15 2,5 35 y = 0,417x-079

OTHOCKTENbHaA BMECTUMOCTb NJIOLWALKM LPEeBECHOMO TOMN/MBa R2=0,992
(B Kos1-Be cpefHEMECAYHbIX 06EMOB NPOV3BOACTBA)

PUCYHOK 1- 3aBUCMMOCTb BEPOATHOCTW OTCYTCTBUA ChbIPbs Ha NOLLaAKe
[PEBECHOIr0 TOMN/IMBA OT BE/IMUYNHBI €8 OTHOCUTE/IbHON BMECTUMOCTH

Kak BMAHO 1”3 rpadukoB, BepOATHOCTU  MepPenosiHeHUs  MJoLLaaKu
ApeBecUHHOro Tonnmea P(Zdd = 1K) 1 0TCYTCTBUA Cbipbs Ha Hell P(Zd4di = 0) pe3ko
CHMKatOTCA C POCTOM ee OTHOCUTE/IbHON BMECTUMOCTU [0 1,5-2,5-cpefiHeMeCAYHOro
obvema npoms3sBoacTBa. ONTMManbHOe 3HaYeHVWe BMECTMMOCTW CKfaga Oyaet
COOTBETCTBOBaTb MUHUMYMY YAeNbHbIX MPUBEAEHHbIX 3aTpaT HEnocpeACTBEHHO MO
CK/lagy LpeBecHOro TOM/nea, CMeXHbIM orepauusam, oT NoTepb U T. [,

BbIBO/bI

C Y4YeTOM MNPOBEAEHHbLIX TEOPETUYECKUX WCCNEe0BaHWA, MOXHO cAenatb paj,
BbIBOZOB: HEPaBHOMEPHOCTL NMOCTaBOK U MOTPeb1eHns APEBECHOI0 TOM/IMBA Ha LWLLIN-
T3L, NpMBOAAT K CHVDKEHWMIO 3arpy3kn MallvMH 1M 060pyoBaHusA, NoTepsmM paboyero
BPEMEHM U T. [.; XapaKTep NpoTeKaHWs NMOCTaBKM U NOTPeb/IeHNa APEBECHOMO TOM/MBA
BHYTPU rofa WHAMBUAYaNIEH ANA KaKAOro Mpeanpuatus, noatomy TpebyeT 3HaHWS
UMCNEHHbIX MapameTpoB (ha30BbIX PabOT KOHKPETHbIX MPEeAnpPUATUIA; NoKasaTeseM,
COBOKYIMHO YUYMTHIBAIOLLMM BfIUSHUE OCHOBHbLIX (DAKTOPOB Ha BEMLULY MECAYHbIX
06BbEMOB MOCTaBKM N NOTPEO/IEHNS APEBECHOIO TOM/NMBA, MOXET ObITb KO3MDMLUMEHT
HepaBHOMEPHOCTU npy  OTHOCWUTENIbHO  MOCTOSAHHbLIX  YCNOBUAX

(hYHKUMOHMPOBAHMS MNPeANnpPUATUIA  [10CTOBEPHbIE AaHHble MOXHO MOAyYUTb Ha
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OCHOBaHWM MATW MOCMeAHUX NeT paboTbl; BEPOATHOCTM MepPerosiHeHNA MNJIOLWALKM
[PEBECHOIO TOM/MBA M OTCYTCTBMA CbIpbS HA HE PE3KO CHMXKAKTCA C POCTOM
OTHOCUTENIbHOW BMECTUMOCTM cKnaga [0 1,5-2,5-cpefHeMecsiyHoro o6bema
MPOM3BOACTBA; ONTUMa/IbHOE 3HAYeHWe BMEeCTMMOCTI MNJIOLAAKN APeBECHOMO TOM/NBA
COOTBETCTBYET MWHUMYMY YAeflbHbIX MPUBEAEHHbIX 3aTpaT HEenocpeACTBEHHO MO
CK/agy ApeBecHOro Tonanea, CMeXHbIM orepauuam, oT noTepb U T. 4.
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