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PE3IOME

EHepreTMYHMAT MeTof mouMBa Ha AafeHM MPUPOAHM M MeXaHO-TEXHONOrMYHW (haKTopu, Kato KOMMYECTBa MONE3HU M3KOMaemi, OTKPUBKA, ([OMbIHUTENHM
CbMTbTCTBALLM BELLECTBA — MOME3HW TOBAPK "~ KakTO 1 MbPTBM TOBapU — TapuTe Ha NPEMECTBALLUTE TOBapUTE MEXaHU3MN.

Tosn meToA Mpuvema Cna3BaHeTO Ha KayecTBEHWTE M3UCKBAHMS KbM MOME3HOTO M3komaemo, ToBapuTe BbOOLLE, ycroBusTa 3a GesonacHocT npu pabota, [opy
VKOHOMMSTA Ha (OMHAHCOBW CPESCTBA, OTYMTaHN C TEXEH EHEPreTUYeH eKBMBaneHT. Toll He OTMeHs, a MpeanocTaBs opasmepuTenHu MeToau.Cned konuyecTearta
TOBAapK EHEPreTUYHUAT METOA ONTMMM3NPa Pa3CTOSHUATA 3@ NPEMECTBAHETO, Ha TPETO MSACTO ChMPOTUBMEHNATA Ha ABUXEHUe MO MbTULATA HA NpemMecTBaHe Ha
TOBapuTe, aHamuavpa M OT4MTa “pa3cerBaHETO’ Ha TEXHOMOMWYHMS MpOLEC Ype3 ChMbTCTBAWM oOnepauun.Ha 4eTBbPTO MACTO aHanmuaupa v otuuTta obLius
KOeMLNEHT Ha MbPTBUS TOBAP KaKTO 1 OBLLMAT KOeULIMEHT Ha NMONE3HO AENCTBME MO FMaBHOTO HaMpaBreHne Ha MPEMECTBAHETO Ha PyAHUYHUTE ToBapu.Ha neto
MSCTO Ce aHanuaupaT BpemeHaTa T 3a ABWKEHWE W Tean MPecToN Ha IMaBHWS peluaBall NpoLec 3a eAvH LKL Ha NPeMecTBalluTe ToBapuUTe OTAENHU Mnu

nocnefoBaTEeNHO-CBbP3aHN cpecTBa.JpyruTe napaMeTpy Ha pyAHUIHOTO MoNe U pyaHUKa ca MPOM3BOAHM Ha U3BPOEHUTE MO-TOpe OCHOBHY.
OCHOBHHSIT 3aKOH (ChopMynia) Ha EHEpreTUYHO ONTUMAMNHUST BapuaHT Ha MPOU3BOLACTBEHMS LMK HA NMpoLieca e:
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Kbaeto:
E; — obLua eHeprenorbLLaeMOCT Ha i-51 BapuaHT Ha npoLieca;
Q/ — KONM4ecTBO TOBap Ha TOBAPOMOTOKA B YTOMHEHN €AUHULM — MSIPKa;
K ori— koecuLMeHT Ha 0bLns ToBap ( noneseH v Tapa);
L npi — pa3CTOSHME HA NPEMECTBAHE Ha TOBapUTE;
Wip.i — CbNPOTUBNEHME HA ABUXEHUE Ha €OMHULA TOBap;
K

ﬂ K|, 1. — 06l KoeduumeHT Ha nonesHo AefcTBME Ha NPOVSBOACTBEHNSA NPOLIEC — [MIABHO HanpaBneHne;
1

Tee i — BPEME 33 MPeMecTBaHe Ha eduH LuKbA — npemecTBaHe. B cbrnacue 3a nony4aBaHETO Ha KONMM4ECTBOTO eHeprua * O6LLLa W OTHOCWTENHa / 3a eauH

NPOW3BOACTBEH LMKBI.
BBBEJEHWE B MPOBJIEMATUKATA

B 6uTtHOCTTa CU Ha CTPOUTENEH CPEAEH TEXHWK W MHXKEHED
“Max NpeanoynTaHne KoM (U3MKO-TEXHUYECKUTE METOAM 3a
opa3smepsiBaHe U 13bupaHe Ha UKOHOMUYHM SKOCTHW NPOEKTHU
W NPEACTOALLO MPaKTUYECKM pelleHus. 3aToBa npu mbpeaTa
cu cpelya B MOCKOBCKMS! MUHEH WHCTUTYT € Npod. 4.T.H. E. ®.
Llewko, B npucbCcTBMETO Ha fgou. K.T.H. B. B. PxeBcku,
NOMOLLHMK-3aBeXdal, Ha kategpata “OTKpbTble rOpHbIE
pabotbl”’, (E. ®. Wewko Gewe 6onHae ¥ nog cneuuanHu
rPWXM), Kasax My Ye BbTPEeWHO CbM ybeneH, 22 ye U B
MWHHaTa Hay4Ha, MPOEKTHA W U3MbITHUTENCKA AENHOCT creaBa
[a CbluecTByBa BenuyuHata ‘HanpexeHue”’, KakTo ToBa e B
cTpoutenHata mexaHuka. E. ®. Lewko nposiBu uHTEpEC M
noucka fa My obsCHs kak Lie nocturHa Toea. OTroBopux, Ye
BbTPELUHATA MU Harnaca Me kapa Aa uMam TakoBa BUAEHve.
KaTo cTydeHT B Hay4Hus Kpbxok no “CtpontenHa mexaHuka” B
CodhuitckaTa nonuTEXHUKA B NPUCHCTBMETO HA TpUMa npode-
Copu CcTaTuum (MexaHuum), acuUCTEHTUTE WM W CTYAEeHTUTE
KPBXOYHULM M3HECOX HayyeH aoknag “TMposBu Ha 3akoHa Ha
QvarnekTukata 3a MpEMWHABAaHETO Ha KOMMYeCTBOTO B
KayecTBO B CTPOMUTENHATA MeXaHWKa”, MOCPELLHAT C NoXBanw.

Mpocbecop A. KBapTUPHWKOB, PEKTOPBT, U3ka3a W ChXarneHue,
ye a3 He CbM pa3rmegan W 3aKkoHa Ha [OuanekTukara 3a
€[MHCTBOTO 1 6opbaTa Ha NPOTMBOMOMOXKHOCTUTE B CTPOUTEN-
HaTa MexaHwuka.

W Taka, npeg E. ®. lewko 3anoyHa ga ce copmupa
HayyHaTa MM nporpama “HampexeHue” KaTo 3aKOH, KpuTepui
Npu OUeHKAa Ha OTKPUTO PYAHWYHWUTE NpPOLECH, NpeaUMHO
CBbp3aHM C Temata Ha auceptauusta mu: “PaumoHanbHble
CXeMM BCKPbITUS MPUMEHUTENBHO K YCroBusiM  BocTouHo-
MapuLukoro MecTopoxaeHns”. KoM onucaHns cera MOMEHT a3
OSX NPUKMIOYMN C MPUPABHUTENHWUTE W3NUTU 33 MUHHO
WHXEHEPCTBO M MPEAMETUTE OT KaHOWAATCKUS MUHUMYM.
MpeAcToelle Cb3AaBaHeTo Ha hopmanuanpaHa TpyaHa eHep-
reThyHa Teopus Bb3 OCHOBA Ha 0600LLEHMe Ha MPOeKTaHTCKa
W PYBHWYHO-M3MbNHMTENCKa npaktuka B CCCP n y Hac B
Brrrapus.

Hsikora, HaKbae BENUKUAT pycku komnoautop, M. W. MnnHka
Be kasan: “Hapon TBOPUT My3blKy, & Mbl, KOMMO3WTOPbI,
TONbKO €€ apaHxupyem’. A3, kasax cu, TpsibBalle upes
nUTEpPaTYpHU NpOyYBaHWs, 3arno3HaBaHe, YCBOsSBaHE Ha
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NpoeKTaHTCcka W PYAHUYHO-M3MTBIHWTENCKA NpaKkTUKa cref
PasMULLNIEHNs W aHanuau [a W3rpags CBOUTE 3pbHUA OT
Hay4YHW W NpaKkTUYecKu npuHocu. M KpaTko KasaHo, 4pe3
BNUSHUETO Ha HayyHUs cu pbkosoauTen, npod. b. B. Bokui,
cBbp3ax xuBoTa cu ¢ “Otaen oTkpbiTble paboTbl” Ha WHCTK-
Tyta “MleHrunpowaxt’, a B bvnrapus - ¢ “UHBecTuTopckata
pupekumns “Mapuua-/3Tok”, KosiTO KOHTpOnMpalle KOMMeKc-
HOTO MpOYyYBaHE Ha BBLIWLLHOTO Haxogulle M 3anoyHaTus
cTpoex Ha pyoHuk “TposHoso-1" ¢ 3 mnH trog. A B
n3paboTBaHeTO Ha MpoekTa My 3a 5 MnH t/rog. B3ex AeiHo
yyacTue B JleHrunpoluaxt.ToBa M3BLHPEAHO YNECHW Me npy
HabuWpaHeTO Ha TreornoXKM W TEXHOMOXKA MaTepuanu 3a
pvcepTaumsaTa Mu.

Heka Tyk cnomeHa, Ye npes 65130 Tpu 1 MONOBMHA Mecewy
Ha 1959 1. B “JleHrunpolwaxt” B3ex y4acTue B NPOEKTUPAHETO
Ha p—K “TposiHOBO — 2" 1 B HanpasaTa Ha KoMnnekcHWs NpoekT
3a paskpoika Ha BBLIMLLHTO HaX0oAMLLEe Ha pyAHUYHK noneTa.
3a KOWTO WMax u paspaboTeHa AunnoMHa paboTta Ha MoW
avnnomaHT — Cnac Kokanos

Yoage mu ce B AucepTaupsiTa M1 Ypes nokasatenute obwa
n oTHocutenHa (Q=1t) eHepronormbLLAaeMoCTH, MMaWwM B
Cryyas 3a [naBHUS E€HEprvieH pa3xod, C pa3mepHocT tm
nonesHa cuanyecka paborta, oTHeceHa 3a 1 t obpaboTBaH
mMaTepuan, pAa Hameps o6o6lwaBawms nokasaten Ha
npunaraHuTe B NpakTukaTa 1 nutepaTypata YacTHW Kputepun
3a ONTUMW3NPaHEe BapuaHTa Ha NPOEKTHU pelleHus. A KkoraTo
nonesHata paboTa B tm OTHeCeM He KbM TOH MaTepuar, a KbM
tm t
—! WKbM m®, TO —5 = —5, KOETO KaTo pa3MepHOCT €
m m
HanpexeHne, yBenuyeHo Yy mbTu. OT KasaHOTO TYK € BUMAHO,
ye MbpBOHAYanHata MW Mnporpama, w3noxeHa npu E. O,
LWewko 6e u3mbnHeHa. C TOBa MpUKMOYM MbPBUAT €Tan oOT
TEOpUSATa MM 3@ EHEpreTMYeCcKO OMTUMWU3WpaHe Ha BapuaHTy
Ha OTKPUTO - PYAHWYHM mpouecu. ToBa sBHO Ge YacTU4HO
€HEepreTMYHO OLeHABaHe Ha OTKPUTO PYAHWYHUTE TOBapO-
noToLM MO eHepronoribLLAEMOCT OT nonesHata uanyecka
paboTa, kosTo beLle rnasHa 3a pa3xoda Ha eHeprus.

BropusT eTan crneppawe fa B3eme NpeaBug “BTOPOTO
Havyarno Ha TepMOAMHamMWKaTa’, OTYMTALLO Pa3CcerBAHETO Ha
EHEprus Npu M3BBLPLLUBAHETO HA KakBaTO M Aa € MonesHa
pabota. [lednHupaxme cn HuA 0600WEH KOedUUMEHT Ha
Ha OTKPUTO-PYAHUYHUS TOBa-
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Ha KoeuUMEHTa Ha NONME3HOTO [JelCTBUME  EHepro-
nornbllaemoctute - obwa u otHocutenHa (Q=1) ot
nornesHata pabota 3a TOBapOMOTOKA - MOMYYMXME MbiHATA
oblla M OTHOCKUTENHA EHEPronorbLAEMOCT Ha PYLHWUYHUS
TOBApOMOTOK W MOBAPUAHTHOTO MY OMTUMM3MPAHE Ype3
n3bupaHe Hali-HUCKaTa EHEPronoribLLaeMOCT, AafeHa Cbe
3aKOHa B PE3IOMETO.

Bu cnepaBano ¢ Toan BTOpU eTan aa npuknioymn paspabotkara
Ha MaTemaTuyeckust M1 anapat. Ho uctopusita Ha MexaHukaTa
COYM, Ye yYeHuTe ca Ce CTPEMUNK Aa CTUrHaT 4o 0606LLeHmne
Ha 3aKoHWTe Ha MexaHukata (cneg lanunen, HKOTOH) u i

n3BegaT OT eduHHO Hayarno. MonepTion  Npesnooxusn
MpUHLMNa Ha OEeMCTBMETO — T.6. MPOM3BEAEHNETO Ha MacaTa
no CKOpOCTTa W MbTA Ha ABwkeHne: m V L — u Tpute ca
Habniogaemn napameTpu Ha gsukeloto ce Tanmo. Cropen
MonepTion [enCTBMETO € 3aKoH, MO Kowto rocnog 6or
pasnopeaun [a ce W3BbpLUBAT ABWKEHWsTa Ha Tenata. Jl.
Oinep upe3 BapuaLuoHHa 3agada 06obwmn 3akoHa 3a “Haii-
MankoTo [AEMCTBME”. MO-KbCHO Taka HapeyeHo. JlarpaHx
[okasarn, Ye BapuauuuTe Ha Hal-MankoTo AeicTBie AaBar
ycrnosusiTa /audepeHumantuTe/ 3a n3BexaaHe TpUTe 3aKoHa
Ha HIOTOH 3a ABWXEHWETO Ha Touka Mnu TAMo. 3a pasnuyHu
hU3nYeCKM MPOLIECH Ce U3BEXOaHM (POpPMYNM 3a Hali-MarnkoTo
pencTaue — JlarpaHx, XaMunToH, ARHLLANH, BOCTUTaKA U [0
KoHCTaHTa Ha naHkK, noka3salla ye eHeprvisita uma CTpykTypa
W Ce mpedaBa Mpu MpouUecUTe Ha MUKPOKOCMOCA Ha
KOMMYECTBEHM YacTW, HApPEYEHN KBAHTU EHEPTUS W KBaHT Hall-
Marnko AeiCcTBUE, KOHCTaHTaTa Ha Mnakxk.

Mpu cBOU ABATOTOAULIHK 3aHUMaHUS C EHErUTUYHOCTTA Ha
OTKPUTO-PYOHUYHUTE NpoLiecH, a3 OTKPUBAX aHanoruu Mexay
pa3CcerBaHETO Ha EHepruMTe B MUKPO M MakpokocMoca. B
cnyyas — npefasaHe Ha cneuuduyiH1 nopuun eHeprus. A Tsx
a3 Mpu1 OTKPUTO PYAHUYHUTE MPOLECH T HAPEKOX OLLE MPeau
neHcKoHupaHeTo cu npe3 1977 roguMHa ¢ UMETO MaKPOKBaHTM
€HEeprUM 1 MakpoKBaHT AeicTBus. [10-KbCHO CTUrHax M 1o
MaKpOKBaHTW CneunpuyHn aenctsns. Ho B CbLUHOCT Te
NpeacTaBnsABaT — €HEpronornbLaeMocT Ha npoueca 3a
eOVHMLA Maca, 3a pearnHu BENUYMHU ObIDKMHA Ha MbT U B
peanHn egvHMUM Bpeme - UMkmx. Mnwu, cnoped Hac,
CblLeCTBYBa KBAHTOBA MEXaHWKA OCBEH 3a MUKPOCBETA, HO U
33 MakpoCBeTa CbC CBOWUTE MAKPOKBAHTM eHepris U AeNCTBMe.
KeaHTuTE eHeprus LLie uma Toraea, Korato eAnHuLaTa maca Ha
TOBApOMoTOKa € MMKPOODEKT, AbMikuHaTa L e Makpo umm
MWKPO BENWYMHA, a BPEMETO Ce pasrnexaa Kato 4ectoTa
(umknu) Ha eHepreTyHaTa nposisa. C TOBa, MMCNS, AOKa3BaM
npasoTata Ha A. AWHWaiH, Ye “6or He ce 3aHMMaBa C
XBbprsiHE Ha 3apoBe’. KBaHTOBUTE SBNEHWS, KaKTO MO-HOMy C
(hopMynK LLE MOKaxXa MMaT Mo-CroXHa AETEPMUHUPAHOCT OT
Ta3wW, KOATO CMeABa OT florukata W anapara Ha Krnacuyeckarta
HioToHOBa MexaHuka. ToBa e 3aBbpLUeKbT 3a cera Ha Haw-
TPyAHaTa MM Hay4HO-EHErpeTMYHa nporpama.

EHepreTMYHMAT HU anapaTeH MeTof MouvBa Ha OapeHu
NPUPOOHM  MEXaHW3ALMOHHO-TEXHONOMYECKN — hakTopu  OT
LETEPMUHMPAH 1 OT cryyaeH (BeposTHOCTEH) xapaktep. Lle
Ce YCMOBMM C TNaBHW fnaTWHCckW OykBWM fAa O3HayaBame
MakpornapaMeTpu Ha OTKPUTO PYAHUYHWTE BapuaHTM Ha
TOBApOMoTKA. A C Mamnku naTuHCKM OyKBM KpailHu W
AudepeHLMantu  pasnnki, KakTo W MAHEBPEHW BEMUYMHM,
pasnpbCBaHUS W MonenBaHus no paboTHUTE CboBE, NPECTOMN
6e3 pabota v fgp., T.e. noagnapameTpuTe Ha npoueca, a ¢
Manku TrpbUKK 6yKBI/I - BENMNYNHU-CHOTHOLLEHNUSA AafeHun
nognapameTpu CbC CbOTBETHUTE UM  MaKpOBENUYUHW.
CboTHoLLEeHMATa ca npeanMHoO C BENUYMHU C BEPOATHOCTEH
xapakTep. Makpo BenuunHuTE Ha ToBapomnoToka ca Q,, Qo, Q,

[

— Terno — 1oBap “U’-MHOEKC - NONE3HO U3KOMaemo, C MHAEKC
"0” — OTKpMBKA W C “A4” - OOMBAHUTENHWA NPUPOSHW PYAHUYHM
ToBapu. MalumHuTE WNKM NpeMecTBalUMTE UM OpraHu KUMat
MbpTBO TErMO — KoeuUMEHT Ha Tapa. [bmkuHaTa Ha
TOBApOMoTOKa MMa [OBE Makpo BenmumHn — L un L -
pasCcTOsHME CHOTBETHO MEXY LEHTPOBETE Ha TEXecTTa Ha
OTMPABHOTO W MPUEMHOTO ToBapo-none (dwur.1 u cur.2) nnm

MbK PA3CTOAHNETO MO TPACETO Ha MbTA HA TOBAPONOTOKa,

FOANIIHMK Ha MurHo-2eonoxkus yHusepcumem “Ce. Mean Puncku’, mom 46 (2003), ceumnk II, JOBMB U MIPEPABOTKA HA MUHEPATIHW CYPOBUHA
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Pur. 1: "Mapuua-Hartox"- Cxema Ha
MbPBHS NPOMHULLNEH KOMNNEKC

OtHowweHueTo k,, = L / L' npeacraenssa koeuUUEHT Ha
k

passuTMe Ha Tpaceto. L = Z 1, ; kbmeto | 4 e yvacTek ¢
1

[A0EHO CLMPOTUBIIEHIE HA ABWKEHUE W , 38 KOBTO N0 TAroBa
XapaKkTepucTka Ha JIOKOMOTWB, aBTOBMeka4y M [fp. ce
onpegens ckopoctTa Vi,

k
Vaei= ) ViuT :L;W

nB.1 nB.1 k cp.i k
1
AL 2 L
1 1
HOTO CbNPOTUBNEHNE HA ABMXEHUE NO TPACETO Ha MbTA L,

P,.i — TErNo Ha NOKOMOTMBA MM aBTOBNEKAYa; g , — TErmno Ha
BaroHa (camocsana);

k
z W1,
= - - e cpen-

-4
q - BMecTUMOCT Ha BaroHa (camocsama); Kk, = —> -
q

+ P
koeduLMeHT Ha Tapa; K, ; = 1+ 2% Ty

- koepuumeHT
Ha ofLLa Tapa Ha (aBTo)Bnaka;
i=1,2,3,.. - HOMEp Ha BapWuaHTa TOBAPOMOTOK.

Mpn Taka M3BbPLIEHUTE B AuCEpTaLMATa MW aHanusn 3a
BMOOBETE MPEMECTBaHWA Ha PYOHWYHW TOBapu upes Brak
(aBTO), KOHBEMEpM M XMOPOTPaAHCMOPT (3@ OOWHOCT Ha
aHanusa), as CturHax Ao hopMynMpaHeTo Ha Kputepus 3a
OMTMMArHOCT Ha TOBApOMOTOK MO EHEpris paBHa Ha HyxHaTa
noresHa pabota BbB BMOA W3MEPEHME KaTO EeHepro-
MOTITbLLUAEMOCT 1 HanpexeHue. [TbpBUAT MU OCHOBEH HEMbIIEH
3aKOH (KpUTEPUI) @ UIMEHHO:

tm_ tm _ 1 t ;
k QLW . (—= = ——)- min (11
OT.1 Ql 1 cp.1 ( t ym3 y m2) ( )

C T1o3n Haw obobujaBaly kpuTepuir, kakto 6e kasaHo,
MPUKIOYM MbPBUSAT eTan Ha nporpamata mu. B gucepraupsta

Bsixa W3NOXEHW CbLO MO PasfuyHM MOBOAM M YaCTHWTE
kputepuu: Hanpumep,

H, — min (MMHMManHa MOLHOCT Ha OTKpuBKa B obracTuTe 3a
pasnofniaraHe Ha 3BO3HUTE M pa3pesHa TPaHLUes;

Kputepust Qo, t — min -unm Qo, ky6. m ----- mn -
npuraraxu 3a u3bopa Ha BapusHT Ha U3BO3HWUTE W paspesHaTa
TpaHLLEeu NpW CTPOUTENCTBOTO Ha PyAHWKA W ap.;

Kputepuute L unm L / L* - min —-, Kpt = L / L-----min Ha
koeduuMeHTa Ha pasBUTHETO Ha TpaceTo 3a u3bopa Ha
HacCUMWLHO NOMe WAM MpefaBaTepPHO-MPUEMHO Nofie 3a
notpebutenute.

Mpn Q= 1 obwwara eHepronorTbLLAEMOCT 3a Nofie3HaTa
paboTa Ha TOBApOMOTOKA MpeMWHaBa B OTHOCWTENHa. T4
npuema Buga

tmzlt

k... L.-W, p'i’(T ) - min;Tyx(Q, = 1)

(12)

C ToBa NpuKNIOYM MbPBUS €Tan Ha nporpamara — 3aliuTara
Ha [aucepTauusaTa MM - C HaCbPYEHWS OT YYEeHU B Hay4Hus
cvBeT OT JITUM — JleHuHrpagckus MUHEH WHCTUTYT -. Aa
npoabika Mo-HaTaTbK  CBOWTE  LENEeBW  eHepreTuyHu
pa3paboTku.

C]

_VE

B Bwnrapus, 8 M. Mopaau Texku cemeitHn GonenyBaHus
M CMBPT Ha JXEHA MU OT CapkoM Ha CTomaxa, a a3 bonegysax
OT Texbk xenatut. KaTto npenopasaten B MI'M 6sx MHoro
3aTpyaHeH. 3aToBa Hay4HaTa MM mporpama MoyTH MPeKbCHa,
6e3 aa Obae n3usno 3abpaseHa.

BTopusT eTan ce OCHLIECTBN C BbBEXAAHE Ha KpUTepHs 3a
MbHaTa eHepronorbLLaemMocT — oblla W OTHOCUTENHA BbB
BMOa:

ko.T.i 'Qi 'Li 'ch.i

n
I-! kn.u.l(.i

- min (I.1)

n
TYK [] Ky - 6L KOBULMEHT Ha NONE3HO fievicTBUE Ha
1

TOBApOMNOTOKa,  KaTo
TaK1Ba.koeULINEHTH

npousseneHue Ha Y4acTHU

Wnn npn Q=1

0.T.1

n
|-|1 kn.):(.lc.i

koo LW,
————— 5 min (”.2)

Tyk Knax — YacTeH KoedWUMEHT Ha MONesHo AeWcTBye,
KOMMOHEHT Ha 0bwwws Krf.
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[MeTAT cnegea penedia kv e CbobpazeH .
TEXHHUBCKHTE M3MCKESHMA 38 CbOTEETHMA
Bma TpaHcnopT. Bknouea ce e npegenmTe L,
T.E. BbE YACTH HE 20 AESHUYHM MHHMI.

Ael*eHIMe No
3eMHOTO KEAGo ce
MZEbWES BELE

JEMHD KBNDO

[eogesmdHa

AHHKMA-TIPEK THYECKIM HER-KbCO
pPEECTOAHKE NO ZEMHOTO KbnSo
MM MO YacT 0T TASKM NMHKE.

CELR3EHKM HacTi No
PaZNMUEH HEYKH, OT
HEFA-TONEMMTE My
OKPBHHOCT
Jre0gesiuHK NHHKKY
NporeHIMER
OpMEHTALMA E
IrepHOTO
NpOCTpaHcTeD

Taka Be cna3eHO W3MCKBAHETO 3a OTYMTAHE eHeprusiTa Ha
pa3ceiiBaHe Mpy U3MbIIHEHWUETO Ha TOBAPOMOTOKA C BapuaHTL
i=1,2,3,...

TpeTsT 0606LLaBall, HO W HOBATOPCKM OTHOBO CTau,
CblUEBPEMEHHO TOA W 3aBbplBall 3a cera eTan 3a
ONTUMM3MPaHE Ha OTKPUTO-PYAHUYHM TOBAPONOTOLM NOYMBa:

[TbpBO, Ha yHMBEpCanM3MpaHeTo Ha “BTOPOTO Hayano Ha
TEPMOAMHAMMKaTa BbPXYy BCUYKM MakponapameTpn Ha
€HepronoTiblyaemocTTa — obla 1 oTHoCcUTenHa - Kato e
npueTo, Ye W Tean napameTpu ce pascemnBat. PasceliBaHeTo
Ce parnexga UM OTydTa ype3 yacTHW nognapameTpu,
O3Ha4aBaHW C Manka naTuHWLA, OTHECEHM KbM BCEKM CBOW
MaKponapameTbp, W3paseHW  BbB BWE HA  EMMMPUYHN
KoetULMEHTH - CbOTHOLLEHUS HA pa3ceiiBaHe Ha napameTbpa
- 03Ha4YaBaHu OT Hac C Mankui rpbLkm Oykem. Haii-yecto Gyksu
CbOTBETCTBALM HA [MaBHWTE  naTWHCKkM  OykBM  Ha
MakponapameTpuTe.

Brtopata ocHoBa Ha 0600LeHUs npefnaraH MO 3aKOH 3a
ONTUMU3NPaHe Ha OTKPWUTO-PYOHWYHW TOBApOMOTOLW MOYMBA
Ha 00obLLeHNeTO Ha 3aKkOHMTE Ha Krmacuyeckata HIOTOHOBA
MeXaHwKa, KakTo Mo-rope kasax, 4OBEnu 40 BennumHata “Hai-
manko pgeicteue’. OBobuieHns ussbplwsanu ot J1. Onnep,
NarpaHx 1 Apyrv Benuku yyeHu. bes noseye noapobHOCTH,
HaLMAT OCHOBEH 3aKOH (KPUTEPWA) 3a ONTUMM3MPaHE Ha
OTKPUTO-PYAHUYHW TOBApONOTOLM UMa BUAa:
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Hepeanayero no NpeEHLKMA
HEF-KbCO pR3CTOAHKE. Hapkua ce
owe "Har-gbnra EhEMOKHDO SEMHE
okpb¥HocT"

Pr. 2 KM MEMEHEHMETO OT EAMAHMETO HA NOpMAaTE HA 2EMATA M
PENECIE M Ebmy HBR-KECMTE PAsCTOAHKA HA NpeMMECTEBAHE HA TOE3RM
KM NP BCAKAKEK NOEBPXHOCTHK OB EHKMA.
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TOBapOMNoOTOK, 3aMecTBallla BPEeMETO Ha [BWXeHWe, HO 6e3

OTYMUTAHE Ha TEXHONOTUYHN U cnyqa|7|H|/1 cnnpaHna, npectou -

noanapamMmeTpu.

- YecToTa ((ppeKkBeHLMs) Ha OTKPUTO-PYAHUYHUS

NsBata vact Ha m3pa3 (IIl.1) npeacTaBnsBa KMHETUYHATA
€Heprua (kvBata cuna), KOATO i-TWS BapuaHT Ha OTKPMTO-
PYOHUYHMS TOBApOMOTOK, KOSITO Ce M3mbyBa (pasceiiBa) 3a
eanHULA NoneseH ToBap M 3a eAMHULA AbIKMHA OT MbTH Ha
TOBapOMoTOKa.

3a LenoTo pacTosHWe Ha NMpemecTBaHe Ha ToBapa TpuTe
yactu Ha uspas /lll- / ce ymHoxasart ¢ nbTa L. Lle ce nonyum
u3paswT /II-2 /.

lMbpBaTa ApobHa YacT B AsICHO NPeACTaBMsBa “MaKpOKBaHT
LeNCTBME HA TOBAPOMOTOKA PyAHUYEH”.

CrefoBaTtenHo, nsiBata YacT MbK € “MaKkpOKBaHT eHepris Ha
TOBAPOMNOTOKA”, 38 KOUTO Ha3BaHus Bsix ocMyBaH. Moxe b ot
HAKOW  “MHOro3Haewwm”. [loTonkosa, AOKOMKOTO  TOBapo-
noTouuTe - BapuMaHTW Ca KOHCTAHTHO ONTUMWU3WUPBAHWU, T. €.
ONTUMM3MPAHN CBOEBPEMEHHO Ype3 CBOWTE MakponapameTpu,
10 oT u3pasm (1) w / Il — 2 / cnegsa, 4e ToBa He €
[OCTaTbyHO, 3allOTO He Ca OTYMTaHM pasceiiBaHusTa, 3a
KOUTO Ka3axme no-rope. M3BECTHO e, Ye KOHCTaHTaTa, T. €.
3anasgallata ce ONTUMMU3ALMs, HO NpW Bapuauus T8 AaBa
Hyna. W eTo Ye rMaBHUST MPaKTU4ECKN WHTEPEC MoXe 6u
TpsbBa fa Obge HacoyeH KbM 3akoHa 3a CryvyaiiHWTe
KonmyecTBa (BENTMYMHUTE-CBOTHOLLEHWS) MO OTHOLIEHWE Ha
MnonesHusl Toap, Ha ObiKWHATA Ha MbTS, HA U3MEHEHMETO Ha
obema Ha mpemecTBallMs ToBapa Cbd, OT NOMEnBaHe WM
HedOMbIIBaHE C MaTepuan, Mo OTHOLIEHWE KbM BENUYMHWTE-
(NyKTOaUMM Ha CKOpOCTTa B OTAEMHWUTE HEepaBHOCHNPO-
TUBWUTENHM Y4acCTbLM Ha MbTA.
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[MaBHUSAT MU MK TEOPETUYEH W3BOZ €, Y€ OCHOBHUAT 3aKOH
Ha MakpokBaHToBaTa auHamuka ( Il . 1) u /iii — 2 / e no-o6wy n
TOA Cbabpxa B cebe Cu 3aKkoHa Ha KBaHTOBaTa MexaHwka,
korato Q | € MukpooBexkT, a L | € HAKaKBO pearnHo pasCTosiHue
— MUKPOOGEKT UMW MakpoobeKT - a Ty # 0, HO — 0.

LLle nocoya owle eavH Haw (yHaaMeHTaneH pesynTar Ha
pocerawiHuTe Hu paspaboTku. Toit npeacTaBnsBa foKa3aHUsT
oT Hac upe3 uspas (1.1) u (I.2) dpakT, 4Ye cbliecTBYyBa B
npupogHaTa OeNCTBUTENHOCT U “HanpexeHne Ha ABWXeHue”
BbPXy MaTepuanHus KbC, OCBEH LUMPOKO W3BECTHUTE:
enacTU4HW, NNacTUYHW U paspyllaBally  HanpexeHus,
[OKa3BaHM y4pe3 OMMTHM ofpasuM Ha Mmatepuan B
U3nUTaTenHUTe CTaHLUM.

CneposarterHo, TpUTE HX 3aKOHa 3a ONTUManHOCT Morat aa
nonyvar cnegHuTe CrioBeCHU U3Kasu:

1. OnTumaneH BapuaHT Ha aTKPUTO-PYAHWUYEH TOBAPOMOTOK
€ TO3M, KOWTO MMa Hal-HUCKO HanpexeHue / OTHOCUTENHa
€HepronormbLaeMocT / 3a U3BBLPLUBAHETO Ha MofesHaTa
usndyecka paboTa, T.e. 3a [NMaBHUS pasxoh Ha
eHeprus //. HuBo | Ha kaHaugaTckata My gucepTaumus B
NeHnHrpag..

2. OntumaneH TOBapOroOTOK € TO3W, KOATO MMa Ham-HUCKO
HanpexeHne Ha [OBWKEeHWEe Ha ToBapa Win Hait-HWCKa
OTHOCUTESTHa eHepronornbLiaemMocT

3. OnTumManHo MPOEKTHO UMW MPOWU3BOACBEHO U3MbITHEHWE
Ha OTKPUTO-PYAHWYEH TOBAPOMOTOK € TOBa, MPU KOETO

Hapeq c Hal-mankaTta OTHOCHTENHA
€HeprornormbLaeMocT /|  Hal-HUCKO HanpexeHue Ha
OBWKeHMe Ha ToBapa / OT  [eTepMMHUpaHUTE

MakponapameTpu Ha TOBaponoToka, credsa jda ce
oveTaT W “Hail-MankoTo MakpoAEenCTBIUE” U “Halt- HUCKUS
MakpoKBaHT  eHeprus”  OT  pa3ceiiBaHETO  Ha
nognapameTpure Ha MakponapameTpuTe Ha
TOBapoOnoTOKa CbIlAaCHO C  “BTOPOTO  Hayano Ha
TepMoaMHammKarTa.

4. W Hakpas, we npeactaBum u3bOpBLT Ha OMTUMAseH
OTKPUTO-PYAHWYEH TTOBApOMOTOKK MO  KpuTepus 3a
onTMManHa  ncuxodandecka M TBOpYECkO -
nsobpeTatencka paboTocnocobHOCTHOCT, Bb3 OCHOBA Ha
pasrpaHuyeHne egHa oT Apyra Ha uanyeckata, Ncuxo-
(uamonornyeckata WM TBOpYeCKo-W30bpeTaTenckara
paboTocnocoOHOCTH. AHANUTUYHUAT K3Pa3 Ha KpUTEpUS!
3a ONTMMAnHOCT Ha OTKPUTO -PYAHUYHUTE BapuaHTh Ha
TOBapOMOTOKa NpW CEABALLMTE NPUETY O3HAYEHUS:

J =15 - m3smyecka paboTocnocobHOCT Ha €OHO 3aeTo B
paboTHMs MpoLec nuue, .

Nep - Opon paboTHuyn camo ¢ dmanyecka
paboTocnocobHocT

Knc.Nnc — koeduumeHT Ha ncuxo-dusmonornyeckara
pabotocnocobHocT Ha rpynata paboTHUUM OT wWwarta ¢
noBuLLEHa KBanudukaLus,

Ku.NTM — koedmumeHT Ha TBOpYecko M3obpeTtaTencka
paboTocnocobHOCT Ha rpynata paboTHMUM OT LaTa
obcnyxBalL TOBapOTOKa,

Nnc — 6poit Ha paboTHuuuTe B rpynata C MOBULLEHA
ncuxuyecka pabotocnocobHOCT,

NTtn — 6poin Ha paboTHUUKMTE C TBOpYeCKo-3obpeTaTencka
paboTo cnocobHocT,

Knc > 1- koeuUMEHT-CbOTHOLLEHME 33 MO-BUCOKATA LieHa
Ha ncuxuyeckata paboTocnocobHOCT Ha NKLe OT CLOTBETHATA
rpyna paboTHALMCMPAMO NuUe camo ¢ ¢usmyecka paboto
cnobHocT,

Ktn > 1 koeduUMeHT-CbOTHOLIEHWE 338 OTYMTaHE Ha no-
BMCOKaTa BeMMYMHA Ha TBOpPYeCko — u3obpeTaTeckaTa
paboTocnocobHOCT OT TasW Ha paboTHuK, 3aeT camo ¢
thuamndeckata cv paboTocnocobHOCT B npoLieca,

MaBHUAT 3aKOH / KpUTEPWIA / 3@ ONTUMASTHOCT Ha BapUSHT
Ha OTKPUTO - PYAHUYEH TOBApPOMOTOK MO YCMOBMETO 3a
ncuxodmamnyecka " TBOYECKO-M30bpeTaTencka
paboTocnocobHOCTH Ha 3aeTuTe B mpoueca nuua-paboTHULM
“Ma Buga:

O =15/Ndp + Knc.Nnc + KTu.Ntu /, j - min, -/
vV.1/

anpuQ .=1t, cneasa paBeHCTBOTO:

9=03/Qi=15/Ndp + Knc.Nnc + Ktu.Ntu /: Qi, j, ---min, /
Iv.2/
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THEORITIC-PRACTICAL APPROACHES OF ENERGETIC METHOD OF OPTIMIZED
VARIANTS OF OPEN-MINING PROCESSES

Paun Ljubenov

ABSTRACT

Energetic approach lays on particular nature and mechanic-technologic factors of determinate and occasional (probable) character, as: quantities of mineral
resources, openings (additionally supporting substances, useful lots, dead lots, tares of moving mechanisms.

This method accepts following of quality requirements to the useful mineral resource, lots in common, sequrity work conditions, even financial sources economy,
indicated with their technic equivalent. It do not abolis, but suppose sizeshaping methods. After quantities of lots,energetic method optimizes distances of movement,
on third place resistance of movement on the road of the lots, analizes “dispersion” of technologic process by supporting operations.

Forth, it analiyzes and indicates total coeficient of dead lots, as much as total coeficient of useful activity on the main movement direction of movement of useful lots.
Fifth, -It analizes times TaB of movement, and this stges at the main decidion process for one cycle of lot moving separate or following connected facilities. Other

parameters of mining source are derivativ of the mentioned above

koTi'(gi'Li'\chi)(tEE tm3 = l%) - min,
‘ Tt ym Yym

1=1,2,3

Where:

Ei- total energyadsorbtion of |-variant of process
Qi- lot quantity in clear units- measure

Ko t I-coeficient of total lot (useful and tare)

L np.i- distance of lots movement
Wnipi-movement resistance of lot unit

Tnpi- ime of movement of a cycle—movement. In accordance with reception of quantity of energy/ total and comparable/ for one production cycle.

k

|-| kn. nx.i - otal coefficient of useful activity of production process -basic direction.
1

INTRODUCTION INTO PROBLEM

As post-graduate student at LGl | started studying theory and
practice of open mining of mineral sources by the book “Open
mining of mineral resources sources”Yonctexusgat 1951, and
the work “Bases of the theory of opening of quarry fields” M.
1953 (dissertation of E. F. Sheshco as Dr. of technical
sciences), and his other printed works, as other Soviet authors.
For solution
Me, as follower of dialectic materialism, and building engineer,
as much, as private sciences, | was not fully satisfied of
approaches, applied for solution of open-mining project tasks,
and applied in management of exploitation of different stages
of mining production.

Still at our first meeting with E.F. Sheshco in Moscow at the
Department, | told him, that so much complicated system of
mine, had or should have value of tension, similar to building
construction.

At buildingmechanics buildingconstruction could tough and
secure projected, and then used with the expression of
warrantable tension. Of course, economically. Because, in my
mind there was a physicomechanic analogy between building
construction and mine: mine as complexed not static, but
dynamic system.

| answered that | had such a vision. As a student at the
scientific group “Building mechanics” at Sofia Polytechnic, |
read the scientific report “Act of the Law of passing of quantity
in quality at the Building (theoretic) Mechanics, in the presence
of three professors static (mechanics), and it had been met
with praises.

So, ahead of E. F. Sheshco, It became a formation of my
scientific program “tensity” as law, craters of evaluation of the
open-mining processes, basically connected to the topic of my
dissertation “Rational schemes of opening of East Maritsa
Lignite source”.

Up to the mentioned moment, | have been concluded with
the equalization exams of mining engineering and objects of
candidate minimum. There was coming developing of
formalized theory on the base of generalization of project and
executive-mining practice.

Sometimes, somewhere, the great Russian composer M. 1.
Glinka, used to say: “People make music, and we-composers
arrange it.”

So, I had to study, to be introduced with, to assimilate project
and open-mining practice after thinking and analyses, and to
feed my corn of scientific and practice contributions. So, briefly,
by the influence of my scientific manager Prof. B. V. Bokii, |
connected my life with “Open mining” Department of
Lengyproshacht, and “Investors direction “Maritsa East”, which
controlled complex studying of coke source, and began source
of mine “Troianovo-1” with 3 min t/year, and | worked on the
project of this mining of 5 million tones/year, so | took an active
participation.

By the indicators of total and comparative energyadsorbtion,
which had (in the case of my dissertation), size of useful physic
work, related to one tone of worked material, to find
generalized indicator of the accepted in practice private criteria
of optimization of the variant of project decisions. And when
useful work have been referred not to tone of material, but
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Which tension have been increased y times. So, my basic
program, expressed ahead of Sheshco, has been completed.
With it first stage of the theory of energetic optimization
finished. It was a partual energetic appreciation of open mining
lot flow by energy consumption of the useful physical work.

Second stage should take into consideration “the second
beginning of thermodynamics, giving energy dispersion when
making any useful work. We definated a generalized coefficient
of useful work.

k

[T K, ..i Of mining lot flow.
1

1

energyadsorbtion-
kn.().x,

Increasing with reciprocal value |-|k

general and comparative (Q=1) from the useful work of lots
flow, and variant optimizaton by choosing lowest
energyadsorbtion, mentioned in the Law in the resume.

| should stop on this second stage of my mathematic
aparate. But history of mechanics shows, that scientists tried to
get a summary of the mechanic laws (after Galilei, Newton),
and to develop It from united begging. Mopertui have offered
the principle of activity-i.e. Multiplication mass by speed by
path of division- all the three are observed parameters of the
moving body.

According Mopertui division is a law, by what GodFather
have ordered movements of bodies to be made.

By vibration task L. Oiler generalized “Law of smallest
activity, called so lately. Lagrange have improved, that
variations of smallest activity give conditions (differential) ones
of leading three Newton Laws of movement of a point or body.

There are formulas of the smallest activity of different physic
processes- Lagrange, Hamilton, Einstein, going to Plank
constant, showing that energy has a structure and it is
transmitted in microspace processes in quantity parts, called
“energy quant “ and “quant of smallest activity”, or constant of
Plank.

In my long-year studies of open-mining processes,
Idiscovered analogues between change and dispersion of
energies in micro and macrospace.

In this case- transformation of specific portions of energy.
Icalled it still before my pension in 1975 smallest activity and
macroquant energies in open-mining processes.

Actually, they are an energyadsorbtion of process for unit of
mass, for unit of path, and unit of time cycle.

Or, from my point of view, there exists Quant mechanics,
except for the microworld, but for the macroworld with it
macroquants of energy and activity.

Quants of energy will exist then, when unit of mass
microobjects, and unit of path of lot flow are real distance and
microspace and time is considered as frequency (cycles) of
energetic activity.

With it, | think, | prove correctness of Einstein, that “God do
not occupy in playing in dies”.

Quant phenomenon, as I'll show above by formulas, have
much more complexed determination of this, which follows of
the logic and aparate of classic Newton mechanics. It's, maybe
for nowadays, an end of my most difficult scientific-energetic
program.

2. Basic energetic exchange and its application for
choosing of optimal open-mining lot flows

Our energy aparate method lays on particular nature
mechanic-technologic factors of determined and of a
probable character. We will name with capital Latin letters
macroparameters of open-mining variants off lot flow. And with
differential differences, as much as shunting quantities. Macro
quantities of the lot flow are Q,, Q,, Q- lot weight and useful
mineral resources indexed "0”, opening and useful mineral

resource, “n” —additional nature mineral lots.

Machines and their moving organs have dead weight-
coefficient of tare weight.

Length of lot flow have two macro quantities- L' and L —
respectfully distance between centers of weight of starting off
field (fig 1 and fig 2), or the distance of the trace on, the road of
lot flow, k,» = L / L-coefficient of developing of the trace;

k
L= z 1k ; | - section with particular strength of movement
1

W« ror Which engine, auto traction-engine and etc. is defined the
speed ky.

k
V‘A:lek;T = L W

k

Zl Wklk
k cp.i S —
x

k
2k
1

- avarage strength of movement on the trace of the road

Li ..

P.; —weight of engine or auto-traction-engine; q , —

weight of the waggon



q —volume of the wagon; kT = -coefficient of tare;

- %
q

JI

+
kOT_i =1+ 2610— - coefficient of total tare of the
q

autotrain

i =1,2,3,... - number of lot flow variant

So, making such an analyses in my dissertation of
movement of mine lots by (auto) train, conveirs and
hydrotransport (for generalization of the analyzes), I got
to formula an optimality criteria of lot flow by energy
equal to the necessary useful physics work, in the type of
dimension as energyadsorbtion and tension. My first (not

full Law (criteria) is exactly:

™.
[apa
N
|l
|
________ 1
F.I.
P.I¥.
Tan
.
B. ["apa Paznp.
L Hackn Mapa
LH& FyaHmuHa
£ MznycHaTs/
Nerenga:

Diractresses Ll wherei=1.2.3

Stations

Fig.1 "Maritsa East" -First Industrial Complex

kOT.i'Qi'Li'ch.iﬁ(tEE tm = lL) > min

t ym3 y m’

(L1

With this generalizing criteria, as I told, finished the
first stage of my program. There have been laid private

criteria for different occasions:

H, — min (minimal power of opening in the ranges of

dispose of transport and section trnch

Criteria Qo, t —- min -mmu Qo, Ky0. m ----- min —
applied for choice of variant of transporting and cutting

trenches when opening the mine

CriteriasLor L/L" - min —--, Kpr =L / L-----min -
of the coefficient of developing of the trace for the

choice of spoil, or given-received field for users.

When Q= 1, total enegyadsorbtion for the usefull
phisics work of lot flow passes to comparable one. It

becomes

ki Li W, 'l.,(tﬂ z lL) - min;here

om.li 2

Tty m (12)
Q=1

With this first stage the program finished. Defense of

my dissertation passed with encouragement from



Scientific Union of LGI- Leningrad Mining Institute —

to continue my air energetic development.

In Bulgaria, at MGU. Due to heavy family illnesses,
and death of my wife of stomach cancer, and I was ill of
strong hepatitis, I was in a big difficulty. So my
scientific program have been almost interrupted, without

being fully forgotten.

Second stage have been realized by introducement of

criteria of total energyadsorbtion —total and comparable,

of the type:
k,, Q.L.W,_,
.T.1 1 1 p.1 .
- - min (I1)
|-| kn.u.x.i
1
here ﬂ K, «; -general coefficient of useful activity of
1

lot float, as multiplication of private ones.

or when Q=1

koo LW,

0.T.i°

n
|-|1 er}:[.K.i

Here K.« — private coeficient of useful activity, component
of the total KUA (coeficient of useful activity).

- min 12)

So, It was kept the requirement of indication of energy of
dispersion, when executing lot flow in variants I= 1, 2, 3...

The Third, generalizing, but new again, at the same time
concluding stage of optimization of open-mining lot floats, by
now, lays on:

Universalization of “The second beginning of
thermodynamics of all the macroparamaters  of
energyadsorbtion- total and comparable”, as it have been
accepted, but this parameters disperse also.

Dispersion is considered and indicated by private
subparameters of every macroparameter type. Subparameter
types and its empiric coefficients- correlation of dispersion —
written by us in small Greek letters. Most corresponding letters
of the capital Latin letters of the macroparameters.

2. Second base of my generalized Law of optimization lays
on the generalization of the Law of classic Newton Mechanics,
as | said above, by the magnitude of “smallest activity”.

Generalizations made by L. Oiler, Lagrange and other great

scientist. Without more details, our basic Law (Criteria) of
optimization of open-mining lot flows is of the type:

chp.i - yiko.m“ i)\i 1 - Viko.nu i)\i

0, - min
Qi'Li U iT i TELB.i v iT i
(n.1)
1
0= T_ - Frequency (frecvention) of open-mining lot flow,
JB.1I

substitution of time movement, without indicating of technologic
and sudden stoppings —under-parameters.

But multiplied with L, full formula (lll. 1) is the comparative
cinematic energy (alive power), what |-variant of open-mining
lot flow radiates (disperses) for unit of useful lot. And L length
is real quantity of lot flow, it may be macro or micro amount.
First right fraction and middle parts are a macroquant of activity
of mine lot flow.

Consequently, left part is “ macroquant of energy” of lot flow,
for which its names | have been ironized by lots of
“‘omniscents”.

As much as lot flows-variants, have been timely constantly
optimized ago, made so by their microparameters at time, it
follows from formula (Il1.1), and its multiple L (lll. 2), that it is
not enough.

It is known, that every constant in variation makes zero, so
main practice interest should be aimed to the casual quantities
(magnitudes - correlation), in the attitude (magnitudes-
correlation), in the attitude of useful lot length of the road,
change of volume of lot moving resources, to values —
fluctuations of the speed. My major theoretic conclusion Is, that
basic law of macro-quant dynamics (lll. 1 and 2) is more
common, and it includes in it Law of quant mechanics, where
korato Q | is a microobject, and L | is some real distance, - and
qu.i * 0, HO 0.

Il point down one more our fundamental result of
developments by now:

It is the proved by us (formula I. 1 and I. 2. fact), that there
exists in nature reality “pressure of movement” at the material
part, except for the wild strains (pressures) famous: elastic,
plastic and distructing pressures, proved by test examples of
material in testing stations.

So, three Optimality Laws could sound so:



1. Optimal variant of open-mining lot flow is this one, that
has lowest tension (comparative energyadsorbtion) of
making useful physic work, i.e. for the main energy
expense (Stage | of my candidate dissertation in
Leningrad).

2. Optimal lot flow is this one , that has lowest tension of lot
movement and lowest energyadsorbtion.

3. Optimal project or produce execution of open mining lot
flow is that one, in which together with  smallest
energyadsorbtion (lowest tension of movement of the lot )
by the determined microparameters of lot flow , should be
indicated lowest tension of the lot flow ( and of determined
macroparameters of flow should be indicated “lowest
macroactivity” and “lowest macroquant of energy” of
dispersion of subparameters of macroparameters of lot
flow, in accordance to “Second beginning of thermo-
dynamics’”.

Foad follows relief and ltis conformed to
technical reguirements of the relevant
type of transport. It's included inthe
ranges L, i.e.in pars of geodesiclines

Geodesic line-
practically shortast
distance of the Earth or

_/onapar ofthis line

In principle unrealized shortest
distance. Itis called
"nogsibly longest Earth circle".

tovements on the Earth are made an linked patrs in different method from
It's biggest cirkles (geodesic lines) with changable onentation at

J-distance snace.
Figure 2. Tathe change of influence ofthe Earth shape and It's releif on the

shortast movement distances of burdons and any suface moverments.

4. In the end, we will present the choice of optimal open-
mining lot flow according criteria of optimal psycho-physic
and creativity-inventors workability , on which base we
differ phisic, psycho-fiziologic and creativity-inventors
workabilities. Analitic equation of optimal criteria is:

J =15 j - pfisic workability of person angered at the working
process.

Ndp — number of workers only with physic workability

Knc.Nnc - coefficient of psycho-fiziologic workability of
workers group of the increased quallification staff.

Ktu.Ntu —Coefficient of creative-inventors ability of workers
group of flow serving staff.

Nnc — nomber of workers with increased psychic workability.

Nt —nomber of workers with creativity inventors ability,

Knc > coefficient of correlation of higher price of psychic
workability of person of the following workers group only with
physic workability

Kt > 1 coefficient of correlation of indicating of the highest
valueof creative-inventors ability of this worker, engaged with
their physic workability at the moment.

Main Law (criteria) kputepuit of optimality of variant of open-
mining lot flow , according condition of psychophysics and

creative-inventors workability of the person engaged in the
process is:
O =15/Ngp + Knc.Nnc + Ktu.Ntn /, j ----- min, -1V

anpu Q .= 1t, follows:
9=3/Qi=15/Ndgp + Knc.Nnc + KtuNtn/: Qi, j, ---min,
.2/
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