BH/IE yTJIa HAKJIOHA 3aTPY30YHOTO JIOTKA, 00eCIIednBaIoIee
MaKCUMAaJIbHYIO TTPOYHOCTDh MPH MUHHUMAJBHBIX TTOTEPSX
napyieHust GuabTpytonero Bosayxa. C moMoubo ornucan-
HOH IpOTpaMMBI NPOBELEHO MOJEJMPOBAaHHUE IpoIiecca

3arpy3Ky HIMXTHI HA arjoJieHTy s argomaniud NeNe
2,4,5 xoMbuHaTa «3aMmopoKCTaIb». AHATIN3 MOJYICHHBIX
MAHHBIX TTOKA3bIBAET BBICOKYIO CXOAMMOCTH PE3YJIbTATOB
(BeTUITHA IOCTOBEPHOCTH ammpokcuMatni R? = 0,95).
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Abstract

The article considers the possibility of automation of the charge formation when the number of points of direct
control is limited, and the operational conditions of the equipment are rapidly changing under the influence of ext-
ernal factors. It is reasonably to construct modern automation systems of sinter production, using the digital com-
puter technologies, which are based on the mathematical models of technological processes. The application of the
distribution models of charge particles of various chemical and granulometric composition, and its effect on gas-
dynamic regime of sinter machine and sinter strength, underlie the creation of the predictive algorithm of the pro-
perties of emerging layer. On the basis of the algorithm, the application program was designed to work in real-time
and adviser modes. The algorithm has got approval in actual time as an adviser of technological personnel

Keywords: sinter charge, fraction, gas-dynamic resistance, sinter strength, control algorithm, models of the
layer charge formation, control action, data collection, compulsory checking

Sunpononosars nidxid o pospaxyy BU3HAYEHHA
o e ot NOTPIBHOT KINIbKOCTI
oo e PP AT M- TPAHCMOPTHUX 3ACOBIB
NMPU OBCNIYTOBYBAHHI

3AMOBHMUKIB 3 3ALAHUMU

NAPAMETPAMM

MATEPIAJIbHOIO MOTOKY

Kntouosi cnosa: nozicmuuna cucme-
Ma, po3paxynrKosa KiavbKicmv mpauc-
nopmunux 3aco6ie, mamepianvnuil
nomik, opeanizayis nepegesets

B.K. Aons
JloKTop TexHiuHKWX HayK, npodhecop™
A.C. TankiH
AcucTeHT*

[, ]
*Kadbenpa TpaHCNOPTHUX CUCTEM i JIOFICTHUKH
XapkiBcbKa HalioHalbHa akafeMmis MiCbKOro rocnogapcrea
Byn. M. BaxkaHoBa, 17, M. XapkiB, YkpaiHa, 61100
KoHTtakTHui Ten.: 093-196-50-04
E-mail: andrey_g@mail.ru

IIpoananusuposanvr memodvt pac-
yema KoaUMeCcMEa MPAHCHOPMHBLX
cpeocms. Ilpeonoscen nodxod x onpe-
desenuro Koauecmea mpancnopmuolx
cpedcme npu obCaAYNCUBAHUU 3AKA3-
YUKOB C 3a0AHHLIMU naApamempamu
MamepuansHozo nomoxa

Kniouesvte cnosa: nozucmuuecxkas
cucmema, pacuemuoe KOJIUUECMEO
mpancnopmuvix cpedcme, mMamepuaio-
HbLll NOMOK, OP2AHU3AUUS NEPEBO3OK
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Y PUHKOBUX yMOBaX TOCTOJAPIOBAHHS PO3PaXyHOK Jlist po3paxyHKy HOTPiOHOT KiJIBKOCTI TPaHCIIOPTHUX

KIJIBKOCTI TpaHCHOPTHUX 3ac06iB aiisi HagaHHs aBro-  3acobiB (T3) po3pisHAITH HACTYIIHI YMOBU J1Jist 06CIY-
TPAHCIOPTHUX MOCJIYT He BTPATUB CBOEI aKTyaJIbHOCTI.

ropyBaHHs KJieHTiB (00’ekriB) [1-6]: 1) T3 nocriiino 3a-




kpinueni 3a o6’ekrom [1-5]; 2) T3 uacTKOBO 3aKpilJieHi,
ajie BiAMOBIAHO 10 BapitoBaHHs 06CATIB TepeBe3CHHS
i KepyBaHHS 3amacaMu BUKOPUCTOBYIOTHCS TaKOX Ha
inmux o6’exrax [1]; 3) T3 Hezakpineni abo BuIagKOBI
o6’extu [1,3,6]. B mxepenax [1-6] aBTopu NPONOHYIOTH
BU3HAYMUTH KiJbKicTh T3 TiJIbKM A7 OJHOTO BU3HAUe-
HOro 3aMOBHHKa ab0 MarepiaJbHOrO TMOTOKY, HAIPH-
kJaaj GyHKIiOHAABHUIEL 11iApo3aia BupobuuiTea. Xoya
B IMIPaKTHIl YacTilie 3yCTPivaeThCs, 1O OHI i TiK cami
aBTOMOOiIi, 06CAYTOBYIOTH A€KijbKa KII€HTIB. AHai3
JiTepaTypHUX JKepeJs BUSBUB, IO MPU BU3HAYECHHI
KigbkocTi T3 f7s1 1eKiTbKOX KITI€HTIB, HA BEJIMKUI TIPO-
MIKOK 4acy i npu BapitoBaHHs 00CSATIB NepeBe3eHHs B
PO3IVIAHYTHUX JKepesaxX BUKOPUCTOBYIOThCS cepejiHi, a
He KOHKpeTHi Beanynuu [1-6].

Taxosk He BUpiNIeHe TUTAHHS MO0 BU3HAYEHH S KiJlb-
kocTi T3 pu 06¢IyroByBaHHi BU3HAYEHUX 3aMOBHUKIB 3
33/laHNMU ITapaMeTpaMu MatepiaabHuX moTokiB (MII).

Mera crarTi: BUSHAYUTH HOTPIOHY KiJIbKICTh TpaHC-
nopTHUX 3aco6iB 1pu 06CAYroByBaHHI 3aMOBHUKIB 3
3a/laHUMHU TTapaMeTpPaMy MaTepiaJbHOrO MOTOKY.

3a yMOBOIO Bi/INIOBi/IHOCTI MepeBi3HUKA TEXHOJOTiU-
HUM, eKOHOMIUHUM Ta iHIIUM BUMOTaM 3aMOBHUKA, I110-
TpibHa KigbkicTh T3 must 06CayroByBaHHsI Marepialib-
HOTO OTOKY B KOJKHOMY TIepiozi t, Moske Oy TH BU3HAYeHA
3a hopmyioio (Ha ocHosi [1-5]):

.TTJ

P e M)

t .qui Y

JH c_i

xe Q, - obcsr mepeBes3eHs 3a mepiox t, T;

A, - HeobXixHa KiTbKiCTh aBTOMOGIMIB 15T 06CTyTO-
BYBaHHS MaTepiajibHOTO IIOTOKY, OJI.

Tﬂp:"’t - mepioa yacy 3a KU MOTPIOGHO BUKOHATH 3a-
NaHuil 06CAT HepeBe3en, TofL.;

T « - uacoanoro obepry, ro.;

q, ; - HOMiHaJbHa BaHTaxkomigioMuicTs T3, 1

Ve - KoedilieHT BUKOPUCTAHHST BaHTAXKOIIAHOMHO-
eri.

Axio poarasigaTu BUPilleHHA i€l 3a/a4i 75 KOXK-
HOTO 3aMOBHHUKA OKPEMO, TO KiJbKicTh T3 BU3HAYAETHCS
YMOBOIO MAKCHUMaJIbHOTO 06CSITY IlepeBe3eHb B KOHKPET-
HOMY 4acoBOMY Iepiojii. 3a TAaKUX YMOB PO3PaXyHKOBY
KiZTbKicTh aBTOMOGiMiB 1711 MII n-oro 3aMOBHUKa MPO-
TSTOM BCbOIO 11ePiofy 00CHAYyTOBYBAHHS BU3HAYAETHCS
MaKCHMaJbHUM 3HaueHHsM HOTpi6HOI Kimbkocti T3
cepell BCiX mepiofiB t, Ipu yMOBI TOBHOTO BUKOHAHHSA
JOTOBipHNX 060B’A3KIB:

A :maX[A“,Au,n-,Am]’ (2)

maxn

ne A, - Ppo3paxyHkoBa Kiabkicts T3 st o6cayro-
BYBAHHS MaTepiaJbHOTO MOTOKY N-0TO 3aMOBHUKA 34 BECh
nepiozs 06CaYyroByBaHHA t, O,

A, - HeobOximna kimpkicTs T3 s 06CayTrOBYBaHHS
MaTepiaJbHOro MOTOKY N-0TO 3aMOBHUKA B TEPioji i.

SIK110 TPAHCIIOPTHE NiIIPUEMCTBO PO3TIISLAE MOXKIIH-
BiCTh 06CIyTOBYBAHHSI IEKITHKOX 3aMOBHUKIB 3 BU3HaUe-
HuMu napamerpamu MIIinpoTsarom BusnaueHoro mnepioay
yacy, To Kinbkicts T3 Oyne BusHauaTucs yepes cyMapHuil
06cAr MaTepiaJbHOro MOTOKY BCiX 3aMOBHUKIB.

IIpn ymoBi BinmoBigHOCTI TapaMeTpiB TPAHCIIOPTHOTO
3acoby i mapamMeTpiB 3aMOBJICHHS B KOKHOMY Tepiozi i, i3
BCHOTO 4acy IPOeKTy t, TPAHCIIOPTHE MiATTPUEMCTBO MOJKe
po3paxoByBaTH KiJTbKicTh T3 He 15 OKpeMHUX 3aMOBHHU-
KiB, a IPOTSATOM Iepiojly dacy i, 3a BciMa 3aMOBJICHHSIMU.
IIpn takomy ob6cayroByBanui MII 3amMoBHUKIB, pospa-
XYHKOBY KisbkicTh T3 (A”) B mepiioMy mepiojii MOKJIUBO
3HANUTH AK:

n
’
AL =A A, A, (3)
i=1
Heob6xigna kinpkicts T3 3a Bech uac 06CaAyroByBaHH
3HAXOAUTHCS, IK MAaKCUMaJbHe 3HaueHHs cymu T3 3a Bci-
Ma MII n-oro 3amoBHUKA, cepel BCiX MepiojiB t:
4 . . .
Al =max[(A; + A, 4t A DAL+ A, ot AL

n n y(4)
(A +A, +.+A ) |=max| Y ALY AL
=1 =1

ne Al - pospaxynkoBa kijapkicts T3 npu 06cayrosy-
BanHi MII n-3amoBHUKIB.

AHamiTUYHI BUKJAAKN PO3PAXYHKY KiJBKiCTH aBTO-
HapKy JJisi OKPEMOro 3aMOBHUKa abo Ha mepioj vacy t
npencrasieni B tabu. 1.

Cesonni 3MiHn 06cATy nepeBe3eHb KOKHOTO MII
N-0ro 3aMOBHUKA, IIPU3BOASATD 10 3MiHHM NOTPIOHOT Kib-
kocti T3 B mepiogax.

[Ipu Busnaueni KisbkocTi T3 117151 KOKHOTO OKPEMOTO
3aMOBHHKA OOMPAETHCS MAKCHMaJbHa KisibKicTh T3 ce-
pejl BCix mepioniB 06¢cayroByBanHs. 3arajbHa KiJbKiCTh
T3 B st o6cayropyBanns Beix MII B Takomy Bumagky,
Oy/ie 3HaXOAUTHCh AK cyMa MakcuMyMiB T3 3a okpeMu-
mu MII qus. puc.la. Ha Binminy Big po3paxyHKy moTpi6-
Hol KiabpkocTi T3 ag n BU3HaYeHUX 3aMOBHUKIB, KOJIN
i3 cymu T3 3a mnepiogamu BU3HAYAETHCSI MaKCUMaJbHA
norpibHa KiJabKicTh aBTOMOGINIB 711 0OCIYTOBYBaHHS
MII-iB, auB. puc.16. Konmusanus ob6cAriB nepesBe3eHb
npu o06CAYroByBaHi OKPEMOro 3aMOBHUKA, IPU3BO-
IUTH 10 361JbIIEHHST pOo3paxyHKoBOi KiabkocTi T3, Ha

Tabnuuysa 1

PospaxyHok kinbkocti T3 B aBTonapky npu obcnyrosysaHi n MatepiaibHUX NOTOKIB 3a yac t

[Tepion wacy [Tepiox 1 [Tepiox 2 Ilepion t TTorpibua kiabkicts T3 TTorpibna kiabkicTs T3 st
2151 0OCIYTOBYBaHHS I 00CIIyTOBYBaHHS OKPEMOTO
3aMOBHUKIB 3aMOBHUKaA
3aMOBHUK
1mit MIT A11 A12 Alt - A .
ma
2uii MII Ay Agy A - Amax 2
n-MII An1 An2 Ant - Amax n
n n n n n n
Cyma 3a cTOBOIAMH 2 Z,A;1 E‘A]'12 ZA;t max Z‘A:ﬂ,...,z‘A:lt ZAmaxn
1 1 i=1 =1 1




3araneHa

Binmosigno no (6) - AA 1o-
Ka3ye HacKiJTbKu edeKTHUBHO
BukopucrtoByBatu T3 mnpu 06-

L CIAYTOBYBaHHI AEKIiJIBKOX 3a-
3araneHa KUIEKICTE 13

o MOBHUKIB B OJHOMY TI€Pioji.

e dAkmo AA=0, To HeoOXigHa

KinbkicTh T3 sika po3paxoBaHa
B mepiogai t TPOTATOM BCHOTO
nepiogy o6CAYroByBaHHSI — €
«I1iKoBOI0». Po3dpaxyHok Ha 11e-
piox t i AT OKPEMOTO 3aMOB-
o 1 HUKa JOPiBHIOIOTbCA. B Takomy

Kinpkicte T3 ana
obcayroeyearsa n MIT

Ab A KinekicTs T3 Ay
As
R L A
3MII
A4
t r
O e —— - | e
£
Aj 2MIT \
0 »!
Aﬂr___!' S Iid-ﬁ--\l}{iﬂbKTCTb T3 m1a
[ 3 0OCIYTOBYEaHHA
! —_— ommoro MIT I
oot I 1 ot 0 ] 4

a)

Puc. 1. PospaxyHOK KinbKOCTi TpaHCMOPTHUX 3acobiB: a) po3paxyHok ans okpemoro MI1

6) po3paxyHoK Ha nepiof t

BiZAAMiHY Biz 06CIyroByBaHHs Ha mepioj t, 3a paxyHOK
MOKJIUBOCTI 06cayropyBannsa MII n-ux 3aMOBHUKIB B
«I1KOBIi» mepionu.

Bignosigno no ta6xa. 1 i puc. 1, kiapkicrs T3 1pu
PO3paxyHKYy 3a OKPEMHM 3aMOBHUKOM abo Ha mepiof
vacy t, Oyzae pisHow (5), i BIAPi3HSAETbCS HA BEJTMYUHY
AA (6):

S A2 max[i A;1,...,iA;t] , )
i=1 i=1 i=1

iAmm —max[iA;1,...,iA;t]: AA . (6)
i=1 i=1 i=1

BUIIAJIKY TOTPIOGHO PO3TJIsAAATH
inmi BapiaHTH 06CAyTOBYBaH-
usa T3, manpukiaa 4acTKOBe
3aJyueHHs1 Halimanux T3 abo
iHIIe.

Taxum ynHOM, BU3HAaYeHA PO3PaXyHKOBA KiJIbKiCTh
TPAHCHOPTHUX 3aCO06IB MPU 0OCIYroByBaHi 3aMOBHUKIB
3 3asannmu napamerpamu MII. IIpu ymoBi Bignosignocti
mapaMeTpiB TPAHCIIOPTHOTrO 3aco0y 3 MmapaMeTpaMiu 3a-
MOBJIEHHS B KOKHOMY 11ePiojii, 101i/IbHilIe pO3paxoByBa-
TH KijbKicTb T3 He 32 OKpEMUM 3aMOBHUKOM, & TIPOTSITOM
mepiofy uacy, 3a BciMa 3amoBieHHsAMHU. Ile 103BOJgUTD
361bUTH e(DEKTUBHICTD BUKOPUCTAHHS MAPKY 3a Paxy-
HOK <«HaKJaJeHHs» 3MiHU 00CITIB NepeBe3eH s, i TaKM
YUHOM <BUPIBHATH» OOCATU IepeBe3eHb 3a MepiogaMu.
Bukopucrtanusa gaHoro migxoay, MOSKINBO ITPH MOCTIHHNX
3navennsax napamerpiB MII. Ananituuni BUKJIaAKU Tpe-
cTaBJieHi B cTaTi moTpebyoTh MOAaIbIIOro A0CTIIKEHHS i
anpobartiii 45 GiJAbII TOYHUX PO3PaXyHKIB.

6)
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Abstract

The estimation of the necessary quantity of vehicles for clients serving with the set parameters of the material
Jlow is one of kind of problems of estimation of the quantity of vehicles. The season changes of traffic volumes of
each material flow of n client can lead to the change of the necessary quantity of vehicles in periods. Determining
the quantity of vehicles for an individual client, the maximum number of vehicles from all serving periods is selec-
ted. The total number of the vehicles for serving of all material flows will be the sum of vehicles’ maximums as for
the specific material flow. As opposed to the estimation of necessary quantity of vehicles for n determined clients,
the maximum necessary quantity of vehicles for material flow serving is determined from the sum of vehicles for
periods. The variation of traffic volumes during the serving of individual client leads to the growth of estimated
number of vehicles, as opposed to the serving during the t period, for the account of serving of material flows of n
clients at peak hours. Thus, at correspondence of vehicles with order parameters in each period, it is more reasona-
bly to estimate the quantity of vehicles not according to the individual client, but according to the periods and ord-
ers. This allows increasing the effectiveness of the yard usage for the account of traffic volume changes, and thus,

equalizing traffic volumes according to periods

Keywords: logistic system, estimated quantity of vehicles, material flow, routing



